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dextrose-amino acid admixtures, and lipid injectable 
emulsions.  To align with ASPEN, this new recommen-
dation supersedes the INS Practice Recommendations 
for the use of 0.22-micron filtration for non-lipid 
solutions.   

•	 		Specifi	cally,	this	revised	guidance	impacts	Standard	35,	
Filtrati on	,	Practi	ce	Recommendati	on	G	(pS103)	1  and 
Standard	63,		Parenteral Nutriti on,		Practi	ce	Recommen-
dati	on	B1	(pS190).	1     

	Why	 is	 filtration	 of	 PN	 solutions	 critically	 important?	
What	are	the	clinical	consequences	of	particulate	matter?	
In-line	 filters	were	 initially	developed	for	 infection	control	
purposes, but their role in protecting patients from the 
harmful effects of particulate matter has emerged as their 
primary	 purpose	 in	 infusion	 therapy.	 The	 main	 conse-
quence	of	particulate	matter	is	to	the	lungs.	Symptoms	may	
include	fever,	dyspnea,	cough,	respiratory	failure,	and	even	
sudden	 death.	 Notably,	 when	medications	 are	 co-infused	
with	 PN,	 there	 is	 an	 even	 greater	 increase	 in	 particulate	
matter.	 In	 1994,	 the	 US	 Food	 and	 Drug	 Administration	
(FDA)	issued	a	safety	alert	regarding	patient	deaths	related	
to calcium-phosphate precipitation in PN solutions that led 
to	 microvascular	 pulmonary	 emboli.	5  As a result, ASPEN 
worked	in	collaboration	with	the	FDA	to	develop	the	filtra-
tion recommendations. 

	Filtration	poses	challenges	such	as	decreased	flow	rates,	
occlusion alarms and air locks. Cost has also been cited as 
a	 barrier	 to	 consistent	 use.	Use	 of	 only	 1.2-micron	 filters	
reduces the risk of errors associated with using 2 different 
types	of	 filters	not	only	by	nurses	but	 also	by	home	care	
patients	 receiving	 PN	 and	 reduces	 cost.	 ASPEN	 provides	
procedural steps for the use of filters. In addition to the 
Position Paper, ASPEN has created a 2-page fact sheet that 
includes best practices for filter use, helpful illustrations, 
and guidance in trouble-shooting high-pressure/occlusion 
alarms	 and	 potentially	 occluded	 filters.	6  Access the fact 
sheet	 at	 	https://www.nutritioncare.org/uploadedFiles/
Documents/Guidelines_and_Clinical_Resources/IV-Filters-
For%20PN-Factsheet.pdf		for	more	detailed	information.		

    EDITOR’S NOTE: 
	INS	strives	to	align	the		Standards  with guidelines and clinical practice recommendations based on the most current 
evidence	available.	In	our	effort	to	provide	consistent	information	and	minimize	confusion,	this	article	outlines	4	
corrections	that	will	supersede	recommendations	published	in	January	2021.	Please	take	a	moment	to	carefully	read	
through	each	item	and	make	the	appropriate	updates	to	your	clinical	practice.				

The author has no conflicts of interest to disclose.
DOI: 10.1097/NAN.0000000000000436

   NEW RECOMMENDATIONS FOR 
FILTRATION 

	After	publication	of	the	2021		Infusion Therapy Standards of 
Practice		 (the	 	Standards	)	 in	 January,	 the	American	 Society	
for	 Parenteral	 and	 Enteral	 Nutrition	 (ASPEN)	 released	
new	 guidance	 on	 filtration	 of	 parenteral	 nutrition	 (PN).	
Compiled	by	Lisa	Gorski,	MS,	RN,	HHCNS-BC,	CRNI®,	FAAN,	
INS Standards of Practice Committee Chair, and Patricia 
Worthington,	MSN,	RN,	CNSC,	ASPEN	Board	of	Director	and	
PN	 Safety	 Committee	 member,	 this	 clinical	 practice	 brief	
outlines	 a	 history	 of	 filtration	 and	 summarizes	 some	 key	
information	from	ASPEN’s	2021	recommendations	that	will	
update the recommendations in the  Standards . 1  Clinicians 
are encouraged to read the ASPEN Position Paper for a 
thorough discussion about particulate matter and challeng-
es and issues related to PN filtration. 2  

	An	abbreviated	history	of	filtration	is	as	follows:	2  

•	 		Since	2004,	ASPEN	has	recommended	fi	ltrati	on	with	a	
0.22-micron	fi	lter	for	non-lipid	containing	PN	soluti	ons	
and	a	1.2-micron	fi	lter	for	lipid-containing	soluti	ons.	3   

•	 		In	2014,	ASPEN	addressed	that	the	problem	of	occluded	
fi	lters	may	be	due	to	use	of	an	incorrect	fi	lter	size	or	
the	presence	of	parti	culate	matt	er	in	the	soluti	on.	The	
recommendati	ons	for	0.22-	and	1.2-micron	fi	lters	were	
unchanged,	and	no	alternati	ve	recommendati	on	for	
use	of	a	1.2-micron	fi	lter	to	manage	precipitati	on	were	
made. 4   

•	 		The	2021		Standards		included	the	2014	ASPEN	safety	
recommendati	ons,	fi	ltrati	on	of	injectable	lipid	emul-
sions	(ILEs),	and	additi	onal	evidence	citati	ons	address-
ing	parti	culate	matt	er	and	microbubbles.	1   

•	 		In	February	2021,	ASPEN	published	new	recommen-
dations	for	filtration	that	states:	Use	a	1.2-micron	
filter for  all  PN solutions including PN solutions 
with	lipids	[“total	nutrient	admixtures”	(TNA)],	

2021 Infusion Therapy Standards of Practice Updates    
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ADDITIONAL CORRECTIONS

Abbreviations and Acronyms
ILE	[Page	S10]

The	corrected	definition	for	ILE	should	be	injectable	lipid	
emulsion.

Standard 33, Vascular Access Site 
Preparation and Skin Antisepsis
Practice	Recommendation	D	[Page	S96]

The original statement reads:
Use	 a	 single-use	 sterile	 applicator	 containing	 sterile	

solution,	not	a	multiple	use	product	(eg,	bottle	of	antiseptic	
solution).3,5	(IV)

In the corrected statement below, the word sterile has 
been removed:

Use	 a	 single-use	 applicator	 containing	 antiseptic	 solu-
tion,	 not	 a	multiple	 use	 product	 (eg,	 bottle	 of	 antiseptic	
solution).3,5	(IV)

TABLE 2

Visual Infusion Phlebitis Scale
Score Observation

0 IV site appears healthy

1 One of the following is evident:
Slight pain near IV site OR slight redness near IV site

2 Two of the following are evident:
•	Pain at IV site
•	Erythema
•	Swelling

3 All of the following signs are evident:
•	Pain along path of cannula
•	Induration

4 All of the following signs are evident and extensive:
•	Pain along path of cannula
•	Erythema
•	Induration
•	Palpable venous cord

5 All of the following signs are evident and extensive:
•	Pain along path of cannula
•	Erythema
•	Induration
•	Palpable venous cord
•	Pyrexia

Abbreviation: IV, intravenous.
Reprinted with permission from: Jackson A. Infection control–a battle in vein: 
infusion phlebitis. Nurs Times. 1998;94(4):68 -71.
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Standard 46, Phlebitis
Table	2.	Visual	Infusion	Phlebitis	Scale	[Page	S139]

The	corrected	scale	should	range	from	0	to	5	as	shown	here:
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The world needs infusion practice. It is a global phenomenon, benefitting millions 
of individuals every day. All countries are tasked with the same goal—to sustain 
a health system that delivers the benefits of vascular access and infusion  
therapy—the information gained from diagnostic tests and monitoring, the com-

fort of pain relief and anesthesia, therapies to manage chronic conditions, right through 
to life-saving resuscitation and extracorporeal membrane oxygenation. Infusion therapy 
provides all of this and more. Every patient who requires infusion therapy has unique 
circumstances, but common goals. Regardless of national identity, cultural practices, or 
unique characteristics, all patients desire safe, effective, and comfortable treatment, deliv-
ered in a caring and respectful way.

A global community of health professionals and supporters work tirelessly to achieve 
these goals. In a range of settings, with different job titles and speaking different lan-
guages, infusion and vascular access specialists have more in common than what sets 
them apart. As registered nurses, physicians, pharmacists, policy makers, engineers, and 
many others, we share a passion for providing therapy, and a hunger for up-to-date, high-
quality information. We are committed to evidence-based health care—the meeting point 
of local circumstances (available resources and skills), patient preferences (ascertained by 
respectful communication), and the best available evidence. This last point challenges 
practitioners in the exact same way from Afghanistan to Zimbabwe and each of the 195 
countries in between. How do we keep up to date when new research is published daily? 
How do we make sense of the varying types of research data? How do we deal with con-
flicting results or answering our question when no data exist? Infusion therapy gives rise 
to numerous questions. Some are eternal—how to access vessels without damaging 
them; how to balance new technologies with limited budgets—and some are new.

The recent COVID-19 pandemic has been a shared international experience that we 
didn’t want, with large numbers of patients and what used to be unusual circumstances, 
such as prone position device insertions and infusion site monitoring using transmission-
based precautions. Never before in our careers have we been challenged so greatly, insert-
ing and caring for vascular devices in COVID-19 patients, at times in overwhelmed health 
systems where our own safety is questioned. This new disease meant we were responding 
with one hand tied behind our back, without previous data or research to guide us. This 
experience reaffirmed the perennial importance of infusion therapy, and the parallel value 
of highly educated, well-resourced specialists. There are always new questions and we 
must answer them with data and innovation. Our specialty can rise to overcome challeng-
es, we have skilled clinicians, specialist researchers, wise experts, and quality manufactur-
ers. All have a role in ensuring that reliable science answers clinical questions—as an 
international community, united in the common goal of best patient experiences and out-
comes.

Fortunately, the 2021 Infusion Therapy Standards of Practice (the Standards) is here. It 
synthesizes specialty knowledge and provides a global focus on the shared Standards that 
we expect for our patients, and demand of each other. An international group of experts 
came together to critically review the evidence and updated each of the 2016 Standards. 
Two new, important Standards were added: Aseptic Non Touch Technique (ANTT®) and 
Catheter-Associated Skin Injury—both growing in focus in the literature, although already 
familiar to us at the bedside. The Standards is vital for informed decision-making and 
answering many infusion therapy-related questions that are about “cause and effect,” 
such as which methods successfully prevent device infection. Such questions are best 
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answered by high-quality, systematic reviews and meta-analyses of randomized controlled 
trials since these have the least risk of bias. Yet, we must function in an imperfect world 
where such evidence does not always (yet) exist. To their credit, the authors have created 
Standards that reflect the best current evidence, in the context of clinical expertise, and 
international variation in practice settings. Level of evidence rankings have been assigned 
for each recommendation to indicate its strength and the likelihood that it may change as 
future data comes to light. For infusion therapy, our hands are not tied behind out backs, 
rather the Standards put the strength of knowledge firmly in our hands, freeing us to use 
them well and wisely.

As a registered nurse and nurse scientist, I am immensely proud that the Standards 
is produced by the Infusion Nurses Society and published in the Journal of Infusion 
Nursing. The contribution of nurses and midwives to infusion therapy is immense and 
we celebrated their role in 2020 with the World Health Organization’s (WHO’s) first 
International Year of the Nurse and Midwife. Of course, numerous professionals contrib-
ute to infusion therapy, and provide the evidence and wisdom to inform these 
Standards. Yet, it remains a notable achievement for nursing to have stewarded such a 
comprehensive document. Florence Nightingale, widely hailed as the first modern 
nurse, was a clinician, educator, and manager, but also a statistician who used data to 
influence the health system, including when data showed her own institution was not 
up to the standards of the time. In this, our time, I challenge you to read, reflect on, 
implement, and innovate from these important Standards so that your light shines 
within our vast global community of infusion therapy professionals.

Claire M. Rickard, PhD, RN, BN, GDN(CritCare), FACN, FAHMS
University of Queensland

Griffith University
Princess Alexandra, Royal Brisbane and 
Women’s, and Prince Charles Hospitals 

Brisbane, Australia
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Preface

In a complex health care environment, it is imperative that clinicians provide safe, quality 
patient care. Due to the invasive nature and risks associated with infusion therapy, guid-
ance that supports clinical practice is critical to ensure competent practice and maintain 
our patients’ trust. The comprehensive nature of infusion therapy, including care delivery 

to all patient populations in all care settings, eliminating complications, promoting vein pres-
ervation, and ensuring patient satisfaction commands support for clinicians responsible for the 
patient outcomes. Hence, INS’ commitment to developing and disseminating standards of 
practice. Adherence to the Infusion Therapy Standards of Practice, promotes consistency in 
patient care, guides clinical decision-making, and enhances competency.

While the Standards is recognized globally, it is important that the content reflects global prac-
tice. To incorporate that perspective, several members of the Standards of Practice Committee and 
one-third of the public comments came from reviewers who reside outside of the United States. 
Language within the Standards was carefully drafted to ensure global application.

Continuing the commitment to revising the Standards every 5 years, INS is proud to intro-
duce this 8th edition. The overall format is similar to previous versions. Standards are declara-
tive statements, an expectation of the profession by which the quality of practice, service, or 
education is judged. They describe the action needed to provide competent care. Each stand-
ard was reviewed and revised based on the most recent evidence and research at the time of 
publication with a few new standards added. To minimize redundancy and make it easier to 
read, some sections begin with “Section Standards,” general statements that are applicable to 
all the standards within the section. Also, in addition to the glossary, definitions are highlighted 
within some specific standards for clarity.

Practice Recommendations, formerly Practice Criteria, provide guidance on how to 
achieve the standard. These statements are ranked according to the Strength of the Body 
of Evidence with references cited. Often the ranking and references are grouped at the 
end of the Practice Recommendation. When readers are instructed to “refer to” a particu-
lar standard, these statements are not ranked nor have references since the original 
standard includes both. There are also statements guiding the reader to “see” another 
standard for more information and these are ranked and include references.

The committee reviewed more than 2500 sources of literature for this edition. The staggering 
number of references cited speaks to how the science of infusion therapy and vascular access has 
advanced in 5 years. Since infusion therapy and vascular access management are ubiquitous in 
all care settings, the published evidence can justify existing practice or lead to practice changes.

Of note, this edition also addresses crisis standards of care, guidelines designed to help 
organizations and health care professionals deliver the best possible care in circumstances 
in which resources are severely limited and health care standards are compromised. They 
include strategies to deal with a crisis such as a pandemic when the goal is to do the greatest 
good for the most people–implementing the best alternative practices to ensure safe care 
to the patient and protection for the clinician.

As INS continues to “Set the Standard for Infusion Care”, we remain focused on how best 
to deliver patient-centered infusion care. This comprehensive 8th edition of the Standards 
is an invaluable reference for all clinicians as we promote consistency in practice, enhance 
competency, and provide a guide for clinical decision-making around the globe.

Mary Alexander, MA, RN, CRNI®, CAE, FAAN
Editor, Journal of Infusion Nursing

CEO, Infusion Nurses Society/Infusion Nurses Certification Corporation
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ROLE OF THE STANDARDS OF PRACTICE 
COMMITTEE

The Standards of Practice Committee brought together a 
group of international nurses with a wealth of clinical 
knowledge and expertise in the domains of infusion thera-
py and vascular access device (VAD) planning, placement, 
and management. They initially met to review and agree on 
the evidence rating scale and to discuss methods and 
sources of searching for evidence. They also agreed on how 
to evaluate types of evidence. Throughout the Standards 
review and revision process, the committee met regularly 
via virtual technology, reviewed each standard in detail, 
and came to consensus on the final strength of the body of 
evidence rating for the final draft of the Infusion Therapy 
Standards of Practice, 8th edition. This draft was sent to 
more than 200 international, interdisciplinary reviewers 
who are experts in their field, comprising all aspects of infu-
sion therapy and VAD management. A total of 120 review-
ers returned critiques; 30 of these reviewers were from 
outside the United States. Reviewers provided comments, 
suggestions, references, and questions which were com-
piled by specific standard into a 102-page, single-spaced 
word document. The committee addressed every com-
ment, revised Practice Recommendations, and sought addi-
tional evidence as needed. Each standard had a final review 
by the committee for consensus on the content, evidence, 
recommendation, and rating.

The Standards is written for clinicians of multiple disci-
plines around the world with various educational back-
grounds, training, certifications, and licensing, as infusion 
therapy may be provided by any one of these individuals. 
The premise is that patients deserve infusion therapy based 
on the best available evidence, irrespective of the discipline 
of the clinician who provides that therapy while operating 
within her or his scope of practice.

SEARCHING FOR BEST EVIDENCE

Each committee member conducted a literature search for 
their assigned standards of practice using key words and 
subject headings related to the standard and Practice 
Recommendation. Searches were limited to mainly English- 

language, peer-reviewed journal articles published 
between January 2015 and May 2020. Additional, but nar-
row, literature searches were conducted through August 
2020 when addressing reviewers’ comments or questions. 
Databases included, but were not limited to, Cochrane 
Library, Cumulative Index to Nursing and Allied Health 
Literature (CINAHL), EMBASE, Google Scholar, Ingenta 
Connect, MEDLINE, PubMed, ScienceDirect, Scopus, 
UpToDate, and Web of Science. References of retrieved 
articles and select journal titles were reviewed for relevant 
literature.

Additional sources of evidence included, but were not 
limited to, the websites of professional organizations, 
manufacturers, pharmaceutical organizations, and the 
United States Pharmacopeia (USP). Clinical practice guide-
lines, publications, and websites of health care and profes-
sional organizations from select countries were reviewed; 
these were used as needed. Evidence was also included 
from the Association for the Advancement of Medical 
Instrumentation (AAMI), Institute for Safe Medication 
Practices, The Joint Commission, the US Department of 
Health and Human Services, Centers for Disease Control 
and Prevention, US Food and Drug Administration, National 
Quality Forum, and the US Department of Labor (eg, 
Occupational Safety and Health Administration). Other evi-
dence came from health care-related agencies in Ireland, 
United Kingdom, Australia, and Canada. Classic papers 
were included as needed. On occasion, textbooks served as 
sources of evidence when clinical research and scholarship 
are widely accepted, such as for anatomy and physiology. 
Because the Standards is written for all health care settings 
and all populations, evidence was included for each of 
these areas as available.

EVALUATING EVIDENCE

Each item of evidence was evaluated from many perspec-
tives, and the highest, most robust evidence relating to the 
Practice Recommendation was used. Research evidence 
was preferred over nonresearch evidence. For research 
evidence, the study design was the initial means for rank-
ing. Other aspects of evaluation of quality include sufficient 
sample size based on a power analysis, appropriate 

Methodology for Developing the Standards 
of Practice

Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.



VOLUME 44  |  NUMBER 1S  |  JANUARY/FEBRUARY 2021 Copyright © 2021 Infusion Nurses Society S9

statistical analysis, examination of the negative cases, and 
consideration of threats to internal and external validity.

Research on research, such as meta-analyses and sys-
tematic reviews, is the highest level of evidence. Meta-
analysis uses statistical analysis and only specific study 
designs to produce the most robust type of evidence. Single 
studies with strong research designs, such as randomized 
controlled trials (RCTs), form the basis for research on 
research or a strong body of evidence when there are sev-
eral RCTs with similar findings. Other research designs are 
needed as well for a developing area of science and often 
before an RCT can be conducted. A necessary and founda-
tional study for learning about a question or a population is 
the descriptive research study, but because of its lack of 
research controls, it is ranked at a low level of evidence for 
clinical practice.

Lastly, nonresearch is often the only available evidence. 
Nonresearch includes quality improvement projects, clini-
cal articles, case reports, or position papers, as well as 
manufacturers’ instructions for use and consensus guide-
lines. Nonresearch evidence can be extremely valuable for 
certain aspects of practice when it is unethical to conduct 
research on that question or research is impractical. Many 
times, quality improvements lead to a research question 
and subsequent study.

An evidence table was often used to synthesize multiple 
pieces and types of evidence for a Practice Recommendation, 
while some literature searches yielded very little usable evi-
dence and a table was unnecessary. Every effort was made to 
be consistent throughout the Standards when referring to 
the same action (eg, disinfecting a needleless connector or 
measuring the circumference of an extremity).

RATING THE STRENGTH OF THE BODY 
OF EVIDENCE

The rating scale for the Strength of the Body of Evidence, 
developed in 2011 by the Standards of Practice Committee, 
was robustly discussed by the Committee for the 2021  
Standards. Several changes were made. First, the Regulatory 
level was eliminated since it was US-centric and the Standards 
is a global document. Clinicians are now referred to the 
“laws, rules, and regulations established by regulatory and 
accrediting bodies in all patient care settings.” Second, evi-
dence from anatomy, physiology, and pathophysiology at the 
time the Standards was written is identified by “A/P” 
(Anatomy/Physiology) and does not have a rating level.

The rating scale provides guidance for clinicians when 
implementing these Standards. This guidance can reflect a 
range of evidence, from a preponderance of evidence with 
highly recommended specific clinician actions, to minimal 

evidence with actions directed by organizational preference 
and/or clinician judgment.

The rating scale ranges from the highest ranking of “I,” rep-
resenting a meta-analysis and other research on research to 
the lowest level of “V.” For a standard of practice with a single 
item of evidence, such as a meta-analysis with its accepted 
methods, the body of evidence is within the meta-analysis and 
the strength of this body of evidence is I. When studies are 
cited within the larger work of a meta-analysis or systematic 
review, the individual studies are not cited separately. However, 
for large research-based guidelines, the level of evidence may 
vary based on what is cited: the whole guideline or a specific 
part of the guideline with its related evidence.

The A/P (Anatomy/Physiology) identification may be 
based on textbooks as well as published case studies. This 
evaluation is used in a Practice Recommendation to stop an 
unsafe action, such as preventing an air embolism through 
body positioning. It may also be used to prevent harm to 
the patient, such as avoiding venipuncture around dense 
areas of nerves. On rare occasions, there is a lack of litera-
ture or very low levels of evidence with conflicting findings. 
In these instances, the Standards of Practice Committee 
reviewed the evidence, discussed the practice, and agreed 
to a Practice Recommendation using the designation of 
“Committee Consensus.” This rating was used infrequently 
in the Practice Recommendations.

PRACTICE RECOMMENDATIONS

When there is a large body of evidence based on robust 
research with consistent findings, the strength of the body of 
evidence reflects a high rating, such as a I or II, and the Practice 
Recommendation is strong. There is also the occasion when 
there is a systematic review, which is a robust research design, 
but the findings are inconclusive. Thus, there is a strong body 
of evidence indicating a high rating for the type of evidence 
cited, but there is insufficient evidence to draw conclusions. In 
this instance, a term is used such as “consider” and the clini-
cian is advised to use this evidence along with her or his exper-
tise and clinical judgment. Last, as mentioned earlier, 
Committee Consensus is used when there was minimal or 
low-rated conflicting studies but guidance is needed for clini-
cians to provide safe care without harm.

The Standards is reviewed and revised based on the best 
evidence every 5 years. With the rating scale, projects can 
be stimulated during the intervening years to address some 
of the gaps in evidence. However, INS and the Standards of 
Practice Committee are committed to bringing research-
based critical changes to practice for clinicians through a 
variety of dissemination strategies in the time between 
each revision.
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Abbreviations and Acronyms
AACA authorized agent-controlled analgesia
ABHR alcohol-based hand rub
ANTT® Aseptic Non Touch Technique
AP anteroposterior
APRN advanced practice registered nurse
ASD adhesive securement device
AST accelerated Seldinger technique
AVF arteriovenous fistula
AVG arteriovenous graft
BMI body mass index
BSI bloodstream infection
BUD beyond-use date
CABSI catheter-associated bloodstream infection
CA-DVT catheter-associated deep vein thrombosis
CAJ cavoatrial junction
CASI catheter-associated skin injury
CDC Centers for Disease Control and  

 Prevention
CFU colony forming unit
CHG chlorhexidine gluconate
CKD chronic kidney disease
CLABSI central line-associated bloodstream  

 infection
CMV cytomegalovirus
CNA certified nursing assistant
CNLP clinical nonlicensed personnel
C-PEC containment primary engineering control
CPOE computerized prescriber order entry
CR-BSI catheter-related bloodstream infection
CRNI® Certified Registered Nurse Infusion
CRS cytokine release syndrome
CSTD closed system transfer device
CT computed tomography
CVAD central vascular access device
CVP central venous pressure
DEHP Di[2-ethylhexyl]phthalate
DERS dose error reduction systems
DIVA difficult intravenous access
DME durable medical equipment
DMSO dimethyl sulfoxide
DTP differential time to positivity
DVT deep vein thrombosis
EBP evidence-based practice
ECG electrocardiogram
ED emergency department
EDTA ethylenediaminetetraacetic acid
EHR electronic health record

EN enrolled nurse
EPA Environmental Protection Agency
FDA US Food and Drug Administration
FEMA failure mode and effects analysis
Fr French
GFR glomerular filtration rate
HCl hydrochloric acid
HEPA high-efficiency particulate air
HFMEA Healthcare Failure Mode and Effect  

 Analysis
Hg mercury
HIPAA Health Insurance Portability and  

 Accountability Act
HIT heparin-induced thrombocytopenia
HITT heparin-induced thrombocytopenia and  

 thrombosis
HLA human leukocyte antigen
ICU intensive care unit
IgG immunoglobulin gamma
ILE lipid injectable emulsion
INCC Infusion Nurses Certification Corporation
INS Infusion Nurses Society
IO intraosseous
IRB institutional review board
ISD integrated securement device
IV intravenous
IVC inferior vena cava
IVIg intravenous immunoglobulin
LMWH low molecular weight heparin
Long PIVC long peripheral intravenous catheter
LPN licensed practical nurse
LVN licensed vocational nurse
MA medical assistant
MARSI medical adhesive-related skin injury
MDRO multidrug-resistant organism
MRI magnetic resonance imaging
MST modified Seldinger technique
NICE National Institute for Clinical Excellence
NIOSH National Institute for Occupational Safety  

 and Health
nIR near infrared
NP nurse practitioner
NPO nothing by mouth
OIRD opioid-induced respiratory depression
OTC over-the-counter
PA physician assistant
PBM patient blood management
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PCA patient-controlled analgesia
PICC peripherally inserted central catheter
PIVC peripheral intravenous catheter
PN parenteral nutrition
PPE personal protective equipment
PRN as needed
QI quality improvement
RBC red blood cell
RCA root cause analysis
RCT randomized controlled trial
REMS risk evaluation and mitigation strategies
RN registered nurse
SASS subcutaneous anchor securement system
SCIg subcutaneous immunoglobulin
SDS safety data sheet

Short PIVC short peripheral intravenous catheter
SIRS systemic inflammatory response syndrome
SVC superior vena cava
TA tissue adhesive
TNA total nutrient admixture
tPA tissue plasminogen activator
TSM transparent semipermeable membrane
UAC umbilical arterial catheter
UAP unlicensed assistive personnel
US ultrasound
UVC umbilical venous catheter
VAD vascular access device
VAT vascular access team
VIP visual infusion phlebitis
WHO World Health Organization
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Strength of the Body of Evidence

Evidence Rating Evidence Descriptiona

I Meta-analysis, systematic literature review, guideline based on randomized controlled trials (RCTs), or at least  
3 well-designed RCTs.

II Two well-designed RCTs, 2 or more well-designed, multicenter clinical trials without randomization, or systematic  
literature review of varied prospective study designs.

III One well-designed RCT, several well-designed clinical trials without randomization, or several studies with  
quasi-experimental designs focused on the same question.

Includes 2 or more well-designed laboratory studies. 

IV Well-designed quasi-experimental study, case control study, cohort study, correlational study, time series study,  
systematic literature review of descriptive and qualitative studies, narrative literature review, or psychometric study.

Includes 1 well-designed laboratory study.

V Clinical article, clinical/professional book, consensus report, case report, guideline based on consensus, descriptive 
study, well-designed quality improvement project, theoretical basis, recommendations by accrediting bodies and  
professional organizations, or manufacturer recommendations for products or services.

This also includes a standard of practice that is generally accepted but does not have a research basis (eg, patient  
identification).

A/P Evidence from anatomy, physiology, and pathophysiology as understood at the time of writing.

Committee 
Consensus

Review of evidence, discussion, and committee agreement for a Practice Recommendation. Used when there is  
insufficient or low-quality evidence to draw a conclusion.

aSufficient sample size is needed with preference for power analysis adding to the strength of the evidence.

Evidence that is research based is preferred; however, it may come from a variety of sources as needed. The strength of 
evidence in this document reflects the body of evidence available and retrievable at the time of review, and thus is titled 
Strength of the Body of Evidence. The strength of the body of evidence is only as robust as the highest level of a single item 
of evidence. Studies and other evidence comprise similar patient populations unless otherwise noted.
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The Art and Science of Infusion Nursing

1. PATIENT CARE

Standard
1.1 The Infusion Therapy Standards of Practice is applicable 
to any patient population and any setting in which vascular, 
intraosseous (IO), subcutaneous, and intraspinal access 
devices are inserted and/or managed and where infusion 
therapies are administered.
1.2 Infusion therapy is provided in accordance with laws, 
rules, and regulations established by regulatory and accred-
iting bodies in each jurisdiction (eg, countries, states, prov-
inces).
1.3 Infusion therapy practice is established in organizational 
policies, procedures, practice guidelines, and/or standard-
ized written protocols/orders that describe the acceptable 
course of action, including performance and accountability, 
and provides a basis for clinical decision-making.
1.4 Infusion therapy is provided with attention to quality 
and patient/health care provider safety. Care is individual-
ized, collaborative, evidence-based, culturally sensitive, and 
appropriate to patient/caregiver age and level of cognition.
1.5 Ethical principles are used as a foundation for deci-
sion-making. The clinician acts as a patient advocate; 
maintains patient confidentiality, safety, and security; and 
respects, promotes, and preserves human autonomy, dig-
nity, rights, and diversity.
1.6 Clinician decisions related to infusion therapy practice, 
including device and/or product selection, are not influ-
enced by commercial and/or conflicts of interest.

2.  SPECIAL PATIENT POPULATIONS: 
NEONATAL, PEDIATRIC, PREGNANT, 
AND OLDER ADULTS

Standard
2.1 The needs and characteristics of special patient pop-
ulations, including physiologic, developmental, commu-
nication/cognitive ability, and/or safety requirements, 
are identified and addressed in the planning, insertion, 
removal, care and management, and monitoring of vas-
cular access devices (VADs) and with administration of 
infusion therapy.

Practice Recommendations
A.  Considerations for neonatal and pediatric patients:

1. Recognize physiologic characteristics and effect of drug 
and nutrient selection; administration set selection 
(eg, free of Di[2-ethylhexyl]phthalate [DEHP]); elec-
tronic infusion pump selection; dosage, rate, and vol-
ume limitations with reference to age, height, weight, 
or body surface area; pharmacologic actions, interac-
tions, side effects, and adverse effects; monitoring 
parameters; and response to infusion therapy.1-4 (V)

2. Provide education to the mother regarding the 
potential impact and risks/benefits of any medica-
tion use during lactation.5,6 (IV)

3. Provide vascular access with attention to the child’s 
anatomical, physiological, and developmental level.
a. Identify pediatric patients with difficult intrave-

nous access (DIVA); utilize technology (eg, ultra-
sound, near infrared light) and ensure skill of clini-
cians to improve insertion success (see Standard 
5, Competency and Competency Assessment; 
Standard 22, Vascular Visualization; Standard 26, 
Vascular Access Device Planning).7-10 (V)

b. Use nonpharmacologic measures to promote 
comfort and reduce pain and anxiety associated 
with infusion therapy procedures (see Standard 
32, Pain Management for Venipuncture and 
Vascular Access Procedures).7,11-15 (I)

4. Assess for psychosocial and socioeconomic consid-
erations that may affect the plan for infusion thera-
py.16 (V)

5. Identify and interact with appropriate patient 
caregivers (eg, parents, other family members, sur-
rogates) as members of the patient’s health care 
team, including provision of patient education, with 
attention to age, developmental level, health litera-
cy, culture, and language preferences (see Standard 
8, Patient Education).8,17-19 (V)

6. Obtain assent from the school-aged or adolescent 
patient as appropriate (see Standard 9, Informed 
Consent).20 (IV)

B.  Considerations in pregnancy:
1. Recognize physiologic changes related to pregnancy 

and their effect on drug dosage, volume limitations, 
and potential impact on the fetus; pharmacologic 
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actions, interactions, side effects, adverse effects; 
monitoring parameters; and response to infusion 
therapy.21 (IV, A/P)

2. Provide education to the mother and/or signifi-
cant other regarding the potential impact and 
risks/benefits of any medication use during preg-
nancy.21 (V)

3. Recognize potential risks of peripherally inserted 
central catheter (PICC) complications (eg, infection 
and thrombosis) during pregnancy.22 (I)
a. Enteral tube feeding (nasogastric or nasoduode-

nal) should be initiated as the first-line treatment 
to provide nutritional support to the woman with 
hyperemesis gravidarum who is not responsive to 
medical therapy and cannot maintain her 
weight.23 (IV)

b. Potential infusion therapy needs for patients 
with hyperemesis gravidarum include subcuta-
neous antiemetics, intravenous (IV) hydration 
solutions, and parenteral nutrition (PN).24 (IV)

C.  Considerations for the older adult patients:
1. Recognize physiologic changes associated with the 

aging process and its effect on immunity, drug dos-
age and volume limitations, pharmacologic actions, 
interactions, side effects, monitoring parameters, 
and response to infusion therapy. Anatomical 
changes, including loss of thickness of the dermal 
skin layer, thickening of the tunica intima/media, 
and loss of connective tissue, contribute to vein 
fragility and present challenges in vascular 
access.25-28 (V)

2. Assess for any changes in cognitive abilities, dexter-
ity, and ability to communicate or learn (eg, changes 
in vision, hearing, speech), as well as psychosocial 
and socioeconomic considerations that may affect 
the patient’s ability to communicate symptoms sug-
gestive of complications that may impact the plan 
for infusion therapy.29-32 (IV)
a. Older adults may be safely treated with antimicrobial 

therapy at home upon assessment of adequacy of 
cognition, mobility, dexterity, and ability to commu-
nicate with the health care team.33 (IV)

3. Assess for ability to safely manage medication regi-
mens and VADs in the presence of cognitive impair-
ment and dexterity issues and for the presence of 
unsafe practices in the storage of medications in the 
home setting.34 (V)

4. Identify and interact with appropriate family mem-
bers, caregivers, or surrogates as members of the 
patient’s health care team, with consent of the 
patient, or as necessary due to mental status.35-39 
(IV)

5. Identify potential for adverse events and significant 
drug interactions in older adults who may be pre-
scribed multiple medications; work with the health 
care team to resolve medication issues and reduce 
risks.40-43 (I)
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3. SCOPE OF PRACTICE

Standard
3.1 Clinicians prescribing and/or administering infusion 
therapy and performing vascular access insertion and man-
agement are qualified and competent to perform these ser-
vices based on their licensure and certification and practice 
within the boundaries of their identified scope of practice.
3.2 The role, responsibilities, and accountability for each 
type of clinician involved with infusion therapy prescrip-
tion and administration and vascular access insertion and 
management are clearly defined in organizational policy 
according to the applicable regulatory agencies or boards.
3.3 Members of the health care team collaborate to achieve 
the universal goal of safe, effective, and appropriate infu-
sion therapy.
3.4 Infusion therapy and vascular access activities, skills, or 
procedures are delegated from a licensed professional to 
others in accordance with rules and regulations established 
by the appropriate regulatory agency (eg, state board of 
nursing) and within the policies and procedures of the 
organization.

Practice Recommendations
A.  Recognize that many clinicians require licensure (eg, 

registered nurse [RN], advanced practice registered 
nurse [APRN], physician, physician assistant [PA]) 
whereas others do not have licensure requirements (eg, 
unlicensed assistive personnel [UAP]) and still others 
have variable credential requirements based on the 
applicable regulatory agencies or boards (eg, radiologic 
technologists).
1. Know the defined scope of practice for one’s licen-

sure to avoid legal and employment consequences. 
“Scope of practice” for licensed clinicians is not 
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consistently defined across all jurisdictions (eg, 
countries, states, provinces).1,2 (IV)

2. Practice below one’s defined scope of practice (eg, 
underutilization of licensed staff) causes loss of 
competency, whereas practice beyond or outside 
the defined scope results in unsafe practice.1 (IV)

3. Clinicians who do not require licensure may have 
scope of practice defined through certification pro-
grams established by the respective professional 
organizations (eg, American Society of Radiologic 
Technologists [ASRT]).3 (V)

4. Educational requirements and services provided by 
a UAP vary among countries, states, and health care 
organizations. UAPs usually do not have a regulated 
legal scope of practice, and the roles of this group 
vary extensively.4-6 (IV)

5. Apply the 5 types of regulations that impact scope 
of practice including:
a. Transnational agreements across countries.
b. Laws, ordinances, or statutes authorized by the 

appropriate legislative body for each jurisdic-
tion.

c. Rules and regulations created by the responsible 
board or council in each jurisdiction.

d. Interpretation and implementation to apply the 
laws as specific guidelines.

e. Standards, guidelines, position statements, and/
or competency frameworks written by profes-
sional organizations.7 (V)

6. Accept responsibility and accountability of one’s 
actions or inactions and those of others who are 
supervised by or receiving delegation from the 
licensed clinician.7 (V)

B.  Know the process for defining the scope of practice for one’s 
profession and the appropriate framework for making scope 
of practice decisions. Governments in some jurisdictions 
define the scope of practice through legislation, whereas 
professional organizations may have this authority in other 
jurisdictions. Practice expansion may be required due to the 
complexity and costs of health care, improvement of patient 
outcomes, and patient satisfaction. Expansion and exten-
sion of the scope of practice (eg, RN insertion of a central 
vascular access device [CVAD], medication prescribed by an 
RN, UAP insertion of a short peripheral intravenous catheter 
[short PIVC]) are accompanied by necessary educational 
and competency requirements.1,2,8-14 (IV)
1. A standardized decision tree for determining nurs-

ing’s scope of practice is recommended by the 
National Council of State Boards of Nursing and 
most individual US state boards of nursing. Similar 
tools are available from the International Council of 
Nurses and by other disciplines (eg, ASRT).

2. Common questions in a decision tree include:
a. Is the activity/intervention in accordance with 

laws, regulations, and policies of the governing 
regulatory body?

b. Does the activity/intervention align with evi-
dence-based practice (EBP) and other published 
resources?

c. Are there established policies and procedures 
supporting the activity/intervention?

d. Have educational requirements to perform the 
activity/intervention been completed?

e. Have processes to assess and document compe-
tency for the activity/intervention been created?

f. Are appropriate resources to perform the activity/
intervention readily available in the setting?

g. Is the individual prepared to accept accountabil-
ity for the outcome of the activity/interven-
tion?3,7,15 (V)

C.  Identify and collaborate with all members of the 
patient’s health care team toward the universal goal 
of safe, effective, and appropriate infusion therapy 
and vascular access. Know the roles of all team mem-
bers to improve collaboration and clinical deci-
sion-making to reach optimal performance for all 
clinicians.16,17 (IV)

D.  Identify which professionals are considered providers 
based on the scope of one’s license and granted clinical 
privileges.
1. Providers (eg, physician, APRN, PA) must present 

credentials and be granted privileges for practice in 
a specific venue of care before initial practice begins 
and periodically based on regulations of the jurisdic-
tion.

2. Although the legal scope of practice for a profession 
may be broad, the actual scope of what the individ-
ual may perform is limited to privileges granted by 
the organization.18-20 (V)

E.  Delegate activities, skills, or procedures related to infu-
sion therapy administration and vascular access inser-
tion and management based on patient needs and the 
documented competency of the delegatee while apply-
ing the Five Rights of Delegation including the right 
task, under the right circumstances, to the right person, 
with the right direction and communication, and under 
the right supervision and evaluation. Specific guidelines 
are available for the nursing profession but may be 
applied to others.21 (V)
1. Delegation within the nursing profession may occur 

from:
a. APRNs to RNs, licensed practical/vocational 

nurse (LPN/LVNs), and UAP.
b. RNs to LPN/LVNs and UAP.
c. LPN/LVN to UAP, as permitted by applicable reg-

ulations.21 (V)
2. When employed by a physician, specific tasks may 

only be delegated to medical assistants (MAs) by 
the physician; however, MAs may be employed in 
other venues of care. Physicians may also dele-
gate some medical tasks to nurse practitioners 
(NPs).22,23 (IV)
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3. Develop policies and procedures for which infusion 
and vascular access activities can and cannot be 
delegated, in collaboration with the designated 
organizational leader on delegation activities.21,24 
(V)

4. An activity requiring clinical reasoning, nursing judg-
ment, and critical decision-making cannot be dele-
gated.21 (V)

5. Delegatees must accept only those delegated 
responsibilities for which they have documented 
competency (refer to Standard 5, Competency and 
Competency Assessment).

6. Every member of the health care team has responsi-
bility for patient well-being. While the licensed 
nurse is accountable for the total care of the patient, 
the delegatee is responsible for the delegated activ-
ity, skill, or procedure.24 (V)

F.   Nursing Personnel
1. Employ the nursing process in a holistic, 

patient-centered approach to safely deliver infusion 
therapy and perform vascular access insertion and 
management.25 (V)

2. Perform independent nursing interventions related 
to infusion therapy and vascular access using appro-
priate clinical reasoning, nursing judgment, and 
critical decision-making skills.25 (V)

3. While establishing parameters and boundaries, the 
scope of nursing practice should be sufficiently broad 
and flexible, and focus on a combination of knowl-
edge, judgment, and skills of direct patient care, 
patient advocacy, supervision, and delegation to 
others, as well as leadership, management, research, 
and health care policy development.1,2,8 (IV)

4. Identify barriers that prevent practice to the full 
nursing potential, also known as practice at the top 
of licensure, and advocate for removing these barri-
ers to allow practice at the full extent of one’s edu-
cation and competency. Barriers include administra-
tive practices such as lack of permission to perform 
a specific practice and/or the absence of organiza-
tional policies, failing to include the nurse in open 
communications among all members of the health 
care team, the burden of managing non-nursing 
tasks in the absence of adequate staff, and work-
place chaos from task switching and multitasking 
that can lead to errors.1,16,26,27 (IV)

5. The scope of practice for each type of nursing per-
sonnel will overlap with some activities, but these 
roles are not interchangeable. Better patient out-
comes are achieved when the RN is accountable for 
assessment, care planning, evaluation of care, and 
the supervisory role of the LPN/LVN and UAP.16,28 
(IV)

6. RN
a. Participate in an organized education program, 

competency assessment, and documentation 

process for all infusion therapy and vascular 
access activities, skills, and procedures required 
in one’s practice setting. The lack and/or incon-
sistency of infusion therapy in basic nursing cur-
ricula could lead to serious complications (refer 
to Standard 5, Competency and Competency 
Assessment).

b. Do not accept assignments and/or delegated 
activities without adequate preparation to per-
form the assignment or delegation.21,24 (V)

c. Develop delegation skills based on rules and 
regulations articulated by the applicable regula-
tory agency or board.21,24 (V)

7. LPN/LVN and Enrolled Nurse (EN)
a. Complete an organized educational program, 

including supervised clinical practice on infusion 
therapy.
i. In the United States, some state boards of 

nursing require completion of a postgradu-
ate infusion therapy course with a defined 
curriculum.24 (V)

ii. In states or other jurisdictions without such 
requirements, completion of an educational 
program is recommended prior to perform-
ing infusion therapy procedures or interven-
tions (refer to Standard 5, Competency and 
Competency Assessment).

iii. Practice for LPN/LVN in the United States var-
ies greatly between states but may include a 
broad range of infusion/vascular access-related 
tasks (eg, venipuncture, management of 
CVADs); monitoring of IV flow rates, transfu-
sions, and pain control devices; and adminis-
tration of some IV medications.29,30 (V)

b. Realize that the legislated scope of practice for 
LPNs/LVNs/ENs may include expansion of educa-
tional requirements, which may expand the 
scope of practice. Allow LPNs/LVNs/ENs to work 
at the top of their license by focusing on knowl-
edge and responsibilities rather than tasks. 
There is a lack of clarity around the scope of 
practice for ENs, leading to role confusion and 
overlap with RNs.31-33 (IV)

c. Adhere to the rules and regulations from the appro-
priate regulatory organization, including the author-
ity to delegate tasks or procedures to UAP.21 (V)

8. Infusion Nurse Specialist (Certified Registered Nurse 
Infusion [CRNI®])
a. Enhance professional growth and empower-

ment through specialization in infusion nursing, 
designated by earning board certification as an 
infusion nurse specialist (ie, CRNI®).25,34,35 (V)

b. Participate in quality improvement (QI) activities 
and clinical research in infusion therapy (refer to 
Standard 6, Quality Improvement; Standard 7, 
Evidence-Based Practice and Research).
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c. Serve as the educator, leader, manager, consult-
ant, and primary resource to guide policy and 
procedure development of infusion therapy and 
vascular access derived from best evidence.36,37 
(V)

9. APRN
a. Ensure that all clinicians understand the rules 

and regulations governing the scope of APRN 
practice to make certain that all prescriptions for 
infusion therapy and vascular access are issued 
appropriately.
i. In the United States, scope of practice differs 

by state, ranging from independent to 
restricted with and without prescription 
authority.38 (V)

ii. Advocate for the highest level of autonomy 
in practice decisions. Organizational bylaws 
(eg, hospital admitting privileges) and payer 
policies (eg, billing under physician’s billing 
number) impact APRN practice.38-42 (IV)

iii. US hospitals credential NPs and grant privi-
leges to practice according to the policies of 
the organization, which may differ from their 
legal scope of practice.43,44 (IV)

iv. The scope of practice for NPs in Australia 
includes both autonomy and requirements 
for collaboration with physicians. Regulatory 
and reimbursement restrictions on those 
working in the public sector restrict health 
care to rural communities.45 (IV)

b. Obtain and document competency to perform 
all VAD and IO insertions, including surgical pro-
cedures for insertion and removal (refer to 
Standard 5, Competency and Competency 
Assessment).

c. Provide leadership in education, conducting 
research, and application of EBP according to 
the needs of the employing organization and/or 
patient populations served.46 (V)

G.  UAP
1. UAP, also known as clinical nonlicensed personnel 

(CNLP), includes nursing assistants and MAs with 
many different job titles working under the supervi-
sion of a licensed health care professional.47 (IV)

2. Know the educational requirements for nursing UAP, 
as there is great variation between jurisdictions. 
Education may include an associate degree (high-
skill level), a certificate or postsecondary nondegree 
(middle-skill level), or a high school diploma with 
on-the-job training (low-skill level). There are no 
clear and consistent educational program struc-
tures, entrance requirements, length of time need-
ed for education, or division between classroom and 
clinical practice.5,6 (IV)

3. Assess the applicable laws and regulations in the 
appropriate jurisdiction for statements regarding 

scope of function for UAP; however, UAP do not 
usually have a regulated scope of practice. Nursing 
assistants may be included in the laws governing 
nursing practice, whereas MAs are usually included 
in the laws governing medical practice.
a. An unofficial scope of practice for certified nurs-

ing assistants (CNAs) is derived from the US 
Code of Federal Regulations (42 CFR § 483), 
which applies to care for residents of nursing 
facilities. Basic nursing care tasks are included, 
although some states have expanded this list, 
along with the length of initial and ongoing edu-
cation. No tasks related to VAD insertion, care, 
or management, or to the administration of any 
IV solution or medications are included.4,48 (V)

b. MAs are most often employed in medical offices 
and other outpatient care settings and primarily 
perform administrative and clinical tasks; how-
ever, their role is expanding (eg, phlebotomy, 
medical scribes). Type of school, length of train-
ing, and curriculum are highly variable. 
Regulations vary greatly across jurisdictions, 
with very few identifying any form of scope of 
practice. Delegation of tasks from physicians and 
the need for direct supervision are regulated by 
US state medical boards with variations among 
states.49-51 (IV)

c. Managing equipment and supplies, gathering 
data, and assisting licensed clinicians with inva-
sive procedures are infusion-related tasks that 
may be assigned to UAP.11 (V)
i. Tasks performed by nursing UAP primarily 

include hygiene, dressing, feeding, and 
mobility, although advanced tasks including 
venipuncture have been reported. Defining 
the specific role of nursing UAP is difficult 
due to the wide variety of tasks, work set-
tings, patient populations, and levels of 
autonomy. Although UAP may not be per-
forming infusion therapy-related activities, 
the care provided must involve knowing how 
to protect the VAD dressing and attached 
administration sets and infusion pumps while 
performing other patient care activities (eg, 
bathing, mobility).5,52 (IV)

d. Include UAP in handoff communications, as their 
absence in this process may impact the quality 
and safety of patient care.53 (V)

e. There is much variation among jurisdictions 
regarding what is allowed for UAP working with 
dialysis patients (ie, patient care technicians) 
who manage CVADs for hemodialysis and IV 
administration of medications, such as heparin 
and 0.9% sodium chloride.30,54 (V)

4. Delegate appropriate infusion-related tasks to the 
UAP according to existing rules or regulations from 
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the appropriate regulatory board or council after 
competency has been documented. Supervise task 
performance according to organizational policy and 
procedure.
a. Identify the professional who is allowed to dele-

gate infusion-related tasks. Some US states may 
allow the physician to delegate insertion of a 
short PIVC to an MA in the physician’s office, but 
delegation by the licensed nurse may not be 
appropriate.22 (V)

b. Clarify which professional holds the accountabil-
ity for the outcomes produced by the UAP activ-
ities.21,24 (V)

H.  Other Clinical Disciplines Involved With Infusion Therapy 
and Vascular Access 
1. Table 1 is based on local and regional (eg, state/

province) rules, regulations, and laws.
2. Unless otherwise noted, the content is about scope 

of practice in the United States, as the comparable 
information for other countries was not readily found.

3. The Infusion Nurses Society (INS) recognizes that 
there is great variation among countries in titles, 
licensure requirements, and scope of practice rela-
tive to infusion therapy and vascular access.
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4.  ORGANIZATION OF INFUSION AND 
VASCULAR ACCESS SERVICES

Standard
4.1 Infusion therapy requires interprofessional collabo-
ration among all clinicians that prescribe, dispense, and 
administer a wide variety of solutions, medications, nutri-
tion, and blood components, in addition to management 
and purchasing personnel.
4.2 The scope of services provided by the infusion team/
vascular access team (VAT) is structured to meet patient 
and organizational needs for safe delivery/administration 
of quality infusion therapy.
4.3 Infusion and vascular access services provided in 
the community follow regulations applicable in each 
country.

Practice Recommendations
A.  General

1. Identify the deficits, challenges, clinical outcomes, 
and costs with delivery of infusion/vascular access 
within the organization.
a. Trends show that some acute care hospitals 

have assigned tasks of assessment, peripheral 
and central VAD insertion, medication monitor-
ing, dressing changes, and VAD removal to occu-
pational groups with more formal education and 
training (ie, providers and infusion team/VATs) 

when compared to nonhospital organizations. 
However, many hospitals and nonhospital organ-
izations have reassigned infusion-related tasks 
to individual RNs. As health care organizations 
have disbanded teams and terminated staff with 
infusion-related expertise and tacit knowledge, 
individual nurses are required to develop their 
own infusion/vascular access knowledge and 
skills without adequate employer support.1 (V)

b. The failure mode and effects analysis (FMEA) is 
commonly applied to evaluate current patient 
care delivery and workflow processes toward 
the goal of risk reduction.2,3 (V)

c. Lean Thinking and Six Sigma are process improve-
ment methods used to identify inefficiencies, 
variables, process defects, and waste.4,5 (IV)

2. Assign the most knowledgeable clinicians to employ 
a proactive approach for assessing patient needs 
and selecting the most appropriate VAD, using skill-
ful insertion techniques, managing infusion meth-
ods and vascular access care, and evaluating clinical 
outcomes.6-8 (IV)

3. Choose the name for this designated team of clini-
cians that reflects the services provided while allow-
ing for expansion of the scope of service. A wide 
variety of names are used synonymously including, 
but not limited to, IV team, infusion team, VAT, and 
vascular resource team.9-12 (IV)

4. Identify the most appropriate clinician to organize 
and lead the team. Because of the amount of time 
spent with patients in all venues of care, knowledge 
of infusion therapies and technology, and patient 
education activities, nurses specializing in this prac-
tice are best suited to fill this role. Other clinicians in 
leadership positions include physicians, respiratory 
therapists, and radiographic technologists. Pharmacist 
involvement is also needed. Teams led by physicians 
and technologists are limited to VAD insertion only 
without reporting who is responsible for the remain-
ing aspects of infusion therapy and VAD manage-
ment. In the United Kingdom, the recommendation 
for hospitals is to have a lead clinician who is respon-
sible for clinical governance, staff development, and 
QI activities related to IV solution infusions.6,13-17 (IV)

5. Master the processes required for financial manage-
ment of the infusion team/VAT or service within the 
health care system in each jurisdiction.
a. Know the budgetary process for the infusion 

team/VAT, the operational costs, and the sourc-
es of operational revenue.

b. Establish the infusion team/VAT as a revenue and 
cost center in acute care hospitals, allowing the 
team to track and analyze services provided and 
document financial contributions to the organi-
zation, showing revenue to offset costs.18 (V)
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6. Initiate and/or participate in interprofessional safety 
programs to reduce the number, risk, and costs of 
adverse events related to infusion/vascular access 
including:
a. Involvement with antibiotic stewardship pro-

grams.19,20 (V)
b. Analysis of IV-associated medication errors.21 (V)
c. Systemic adverse drug reactions (eg, red man’s 

syndrome) and VAD-associated complications 
(eg, infiltration, extravasation).21-23 (IV)

d. Collaboration with acute pain teams to reduce 
lapses in analgesia.22,24 (V)

e. Collaboration with multiple disciplines and 
departments to reduce errors related to dose 
error reduction systems (DERS) in electronic 
infusion pumps (see Standard 24, Flow-Control 
Devices).25,26 (IV)

f. Coordination of product evaluation, QI, staff 
development, and standardized EBPs, within and 
between health care organizations (see Standard 
6, Quality Improvement).25-27 (V)

7. Encourage and support members of the team to 
obtain and maintain an internationally recognized 
board certification (see Standard 3, Scope of 
Practice).28 (V)

B.  Acute Care
1. Organize a team of clinicians dedicated exclusively 

to infusion and vascular access practices to provide 
the optimum method for infusion delivery in acute 
care facilities.
a. PIVC insertion in adults by infusion/vascular access 

specialists produced greater first-attempt insertion 
success and lower rates of complications. In pediat-
ric patients, the number of clinicians required for 
PIVC insertion was reduced, leading to a better use 
of resources and personnel.5,10,29-31 (III)
i. One study noted that the majority of cathe-

ters reached end of therapy with a single 
catheter, and costs savings were projected to 
be more than $2.9 million USD annually.5 (IV)

ii. First-attempt insertion success is correlated 
with greater experience and confidence in 
skills, without a difference in the professional 
discipline of the inserter, leading investigators 
to advocate for a team of specialists for PIVC 
insertion.32 (IV)

iii. A narrative literature review reported posi-
tive outcomes of 10 studies on short PIVC 
insertion by specialists; however, the meth-
odological quality of these studies was 
assessed to be generally poor. Randomized 
controlled trials (RCTs) are needed.33 (IV)

b. Teams reduce the health care-acquired compli-
cations associated with CVADs, including pneu-
mothorax, arterial puncture, and catheter-asso-
ciated infections.12,34-38 (IV)

c. Teams reduce the need to escalate from use of 
peripheral VADs to more invasive CVADs; reduce 
costs associated with labor, devices, other sup-
plies and equipment; and improve patient satis-
faction.10,32 (III)

2. Assess the needs of the organization to determine 
the appropriate hours of service to meet patient 
needs. Comprehensive infusion and vascular access 
services on a 24-hour basis, 7 days/week, insert 
PIVCs, PICCs, and other CVADs; assess each patient 
daily for VAD necessity; and manage all VAD dress-
ing changes. Comprehensive teams administer spe-
cific types of medications (eg, antineoplastics) to 
inpatients and outpatients and provide support 
services to specialty departments (eg, emergency, 
critical care) on an as-needed basis. Combining 
small specialty groups (ie, neonatal PICC team) with 
the hospital VAT into a centralized service may 
improve patient outcomes.9,15,37,39 (IV)

3. Promote the consultative role of the team rather 
than viewing team members as operators or task 
performers. This approach resulted in decreasing 
inappropriate PICC use, especially multilumen PICCs, 
while increasing appropriate use of midline cathe-
ters, and facilitates shared decision-making about 
appropriate timing of CVAD removal. Infusion/vas-
cular access specialists functioning as valued con-
sultants have a better relationship with physicians 
and other nursing staff.8,40-42 (IV)

4. Consider expanding the services of the infusion 
team/VAT to include placement of all types of 
CVADs, use of appropriate technologies, and inser-
tion of arterial catheters as needed in each facility. 
Collaborate with members of other disciplines as 
needed to accomplish the required steps for this 
expansion.43 (V)

5. Meet urgent and emergent venipuncture needs in 
the emergency department (ED) with use of a team 
dedicated to inserting all short PIVCs and phleboto-
my for blood sampling, known as a DIVA team or ED 
vascular access specialist team. First-attempt inser-
tion success is associated with skill and experience 
of the clinician performing the procedure. Failure to 
successfully perform venipuncture causes significant 
delays in diagnostic and therapeutic infusions, thus 
threatening patient safety. These teams are staffed 
by trained technicians or nurses and employ addi-
tional skills to use near infrared light or ultrasound 
as needed for venipuncture.31,44-46 (IV)

C.  Alternative Sites
1. Recognize the country-based variations in the types 

of infusion therapies, organizational structure, and 
regulatory requirements for delivery in the home, 
outpatient, or skilled nursing facility.
a. Adhere to the minimum threshold for operation-

al and clinical aspects of patient safety for 
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in-office infusion as identified by the National 
Infusion Center Association (NICA).47 (V)

2. Establish methods to communicate between acute 
care and community care organizations. Provide 
details of the specific type and management of VADs 
and the type and methods of delivery for the infu-
sion therapy required to enhance care by alternative 
care organizations. While many advanced medical 
technologies are used in alternative care settings, 
more research is needed on user experience, train-
ing, and human factors involving their use. 
Standardizing practices across all organizations and 
sharing outcome data result in decreased communi-
ty-acquired catheter-associated bloodstream infec-
tion (CABSI).48-50 (IV)

3. Establish clear methods of communication among 
all disciplines (eg, nurses, pharmacists, physicians, 
laboratory staff) involved in patient care, as all ser-
vices may be geographically separated.51 (V)

4. As patient volumes increase at infusion clinics, 
appropriate use of infusion chairs, nursing staff, 
space planning, need for ancillary services (ie, labo-
ratory), and other resources improves timeliness of 
infusion and decreases wait times. Scheduling based 
on duration and acuity of treatment improves oper-
ational efficiency and patient satisfaction.52,53 (V)

See Appendix A. Infusion Teams/Vascular Access Teams in 
Acute Care Facilities.
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5.  COMPETENCY AND COMPETENCY 
ASSESSMENT

Standard
5.1 To provide for patient safety and public protection,  
clinicians meet licensing requirements and core competen-
cies according to their specific profession.
5.2 Due to its invasive, high-risk nature, the clinician with 
responsibility for the safe delivery of infusion therapy and 
VAD insertion and/or management demonstrates compe-
tency with this role.
5.3 Initial competency is assessed and documented before 
the task or skill is performed without supervision.
5.4 Ongoing competency assessment and documentation is 
a continuous process driven by patient and organizational 
outcomes.

Practice Recommendations
A.  Provide education and skills development opportu-

nities for newly graduated clinicians (eg, nurse resi-
dency programs) early in their employment to close 
the gap between preparation and practice and 
improve the confidence of newly graduated clini-
cians.1,2 (V)
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1. Recognize that each clinician has many variations in 
prelicensure education, experiences, and previous 
methods for assessing individual competence. The 
type and amount of support and feedback and the 
functionality of coworkers influence the transition 
to practice.3,4 (IV)

2. There are significant preparation–practice gaps in 
knowledge and skills for infusion therapy and vascu-
lar access insertion and management for medical 
and nursing professions. Although regulatory organ-
izations may require competence with certain pro-
cedures (eg, CVAD insertion), there are no consistent 
guidelines for how to provide training and measure 
its outcomes.5-11 (IV)

B. Acknowledge that the length of clinical experience and 
passive recurrent performance are not surrogates for 
clinical knowledge and procedural competence for 
experienced clinicians. The absence of appropriate evi-
dence-based education and skill development among 
clinicians with all levels of experience are 2 factors 
among many that lead to premature failure and high 
complication rates of short PIVCs. Variations in perfor-
mance of CVAD insertion in a simulation laboratory 
emphasize the need for ongoing competency assess-
ment. Experienced clinicians may not recognize their 
need for reconstruction of knowledge and skills to cor-
rect inaccuracies and improve techniques.12-16 (IV)

C. Accept individual responsibility for developing and 
maintaining clinical competency with infusion therapy 
and vascular access practices as defined by the clini-
cian’s legal scope of practice and the requirements of 
the specific clinical practice venue and/or patient popu-
lation.3,17,18 (IV)

D. Plan interprofessional education for competency assess-
ment programs as appropriate due to the need for a 
high level of interprofessional collaboration with infu-
sion and vascular access practices.18-22 (IV)

E. Empower clinicians for lifelong professional growth and 
development by incorporating multiple methods into 
the competency framework. Options include acknowl-
edging participation in continuing professional educa-
tion, achieving and maintaining board certification (eg, 
CRNI®) from a national certifying body (eg, Infusion 
Nurses Certification Corporation [INCC]), serving as fac-
ulty at seminars and conferences, conducting clinical 
research, publishing in a scholarly journal, and comple-
tion of an accredited academic study program in a relat-
ed field.3,23-25 (IV)

F. Collaborate with staff development personnel to identi-
fy infusion and vascular access knowledge, skills, and 
attitudes that require competency assessment includ-
ing technical and nontechnical skills. Use standards, 
guidelines, and published evidence to create the com-
petency assessment process.26-30 (V)
1. Incorporate adult learning principles and practices 

by using appropriate teaching methods for adults as 

learners, their motivations and characteristics as 
learners, and methods to overcome obstacles to 
adult learning.31,32 (IV)

2. Identify the services provided by the infusion/VAT vs 
those provided by other clinicians and identify the 
competencies associated with each role. Some skills 
may apply to all (eg, monitoring outcome data, use 
of information technology, interprofessional team-
work), whereas some will be very specific for the 
team members (eg, use of vascular visualization 
technology, insertion of midline catheters and 
CVADs, accessing implanted ports, catheter clear-
ance procedures). Some professionals may use the 
term entrustable professional activities for specific 
tasks, indicating the learner has reached the point of 
being trusted to perform the skill without supervi-
sion.33,34 (V)

3. Employ a systems-based approach to infusion and 
vascular access competencies centered on standard-
ized policies and procedures applied across the 
entire organization (eg, hospital, ambulatory infu-
sion centers, and radiology and emergency servic-
es).35,36 (V)

4. Consider implementing assessment methods to 
identify the clinical skills specific to individual nurs-
ing units or a specialty. This method is reported to 
produce greater clinician satisfaction, improve confi-
dence, and increase independence.37-39 (V)

5. Consider implementing skills fairs for learning needs 
assessment and to identify additional interventions 
for competency development. Skills fairs may be 
better designed for systemwide core competen-
cies.37,40 (V)

G. Manage competency assessment and validation in 2 
phases, initial and ongoing competency.
1. Perform initial competency assessment when:

a. Orienting newly hired clinicians, both new 
graduates and clinicians re-entering the work-
force

b. An experienced clinician moves into a position 
requiring infusion/vascular access skills

c. Practice expansion occurs (eg, insertion of 
CVADs, administration of hazardous drugs)

d. Introducing new policies, practices, and prod-
ucts.26 (V)

2. Perform ongoing or continuing competency assess-
ment and validation as directed by regulatory and 
accreditation requirements and organizational safe-
ty and quality indicators.
a. Follow regulatory and accreditation standards to 

create a competency assessment plan. Periodic 
competency assessment is required by accredi-
tation organizations, but the frequency of ongo-
ing assessments is defined by the organization.

b. Identify the interventions, actions, and skills 
requiring ongoing assessment by using clinical 
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outcome data; safety and quality indicators such 
as adverse events, serious safety events, and 
sentinel events; changing patient populations 
served; and patient satisfaction data.

c. Determine the root cause and appropriate meth-
ods for improvement of identified practice gaps 
through a learning needs assessment. Competency 
assessment processes may not be the appropriate 
methods to improve some practice gaps (eg, lack 
of appropriate supplies or equipment) and may be 
detrimental when used inappropriately.

d. Build alliances with all stakeholders (eg, staff or 
management) to increase their interest and par-
ticipation in the needs assessment process.26,41,42 
(V)

H. Employ a blended learning approach by combining a 
variety of methods to deliver education and training. 
This will improve learning outcomes, maximize use of 
resources, and allow flexibility.
1. For knowledge acquisition and critical thinking skills, 

choose instructor-led delivery or electronic-based 
delivery of content. Electronic delivery allows for 
synchronous delivery at a scheduled time for all 
learners or asynchronous delivery, which allows the 
learners to access the content at a time and place 
that is convenient for their schedule. Assigned read-
ing, self-directed study, large and small group dis-
cussions, and lectures are additional teaching strat-
egies for knowledge acquisition.14,43-46 (III)

2. For psychomotor skill acquisition, employ simula-
tion-based experiences.45 (III)

3. For patient assessment skills, use web-based, multi-
media technology for simulation of scenarios or 
standardized patients.47,48 (III)

I. Use learner-centered, experiential methods to assess 
competency for psychomotor skills development in 4 
consecutive phases including knowledge acquisition, 
observation, simulation, and clinical performance. 
Choose the most appropriate teaching and evaluation 
strategies for each phase.10,31,45,49-52 (II)

J. Use simulation method(s) most suitable to develop and 
refine technical and nontechnical skills using high-fidel-
ity methods (ie, those with greatest degree of realism 
possible).51,53-56 (IV)

K. Do not perform invasive procedures (eg, venipuncture, cath-
eter insertion) on human volunteers for training purposes.
1. Learning a skill is not complete until it has been suc-

cessfully performed on patients under supervision. 
Use of human volunteers is a form of simulation and 
does not replace supervised performance on 
patients.57,58 (IV)

2. The risk of performing invasive procedures on 
human volunteers outweighs the benefits. The 
human volunteer will be exposed to physical health 
risk for infection, thrombosis, and vessel/tissue 
damage plus emotional stress.59,60 (III)

3. Skill acquisition outcomes for PIVC cannulation are 
equivalent with use of anatomical training models 
compared to human volunteers. An RCT teaching IV 
cannulation to military LPNs reported no statistical 
significance with first-attempt success in patients 
between the groups trained on human volunteers vs 
anatomical training arms.60 (III)

4. Use of human volunteers requires constant supervi-
sion from an instructor to protect the volunteer. This 
form of simulation becomes instructor-centered 
interaction resulting in fewer learning actions taken 
by the students. Simulation on anatomical models is 
learner-centered with a greater number of learning 
actions taken (eg, checking available printed guide-
lines, repetitive skill performance) and a higher level 
of learner engagement.58 (V)

5. Practice noninvasive steps of a skill on human volun-
teers including tourniquet application and removal, 
vein palpation, and vascular visualization using elec-
tronic devices such as near infrared light and ultra-
sound, because these steps do not involve skin 
puncture. Invasive procedures require use of ana-
tomical models, task trainers, or virtual reality to 
allow for repetitive practice.14,60 (IV)

L. Measure competency by performance and not by a 
time or a predetermined number of procedures. There 
is no established number of procedures performed that 
will ensure competency for any skill.
1. Repetition of the skill in the simulation phase 

demonstrates that the learner can show how the 
skill is performed. Repetition in clinical practice 
demonstrates that the learner can actually perform 
the complete skill from initial patient assessment 
through documentation.

2. Performing greater numbers of CVAD insertion proce-
dures is associated with lower rates of complications; 
however, the number of procedures performed is not 
an adequate surrogate for competency.

3. Success rates with ultrasound-guided PIVC insertions 
usually improves with greater number of procedures 
performed. Examples of inconsistency among studies 
includes studies from the emergency department. Ten 
supervised insertions were not sufficient to produce 
80% success rates and required 25 successful supervised 
insertions in 1 study, whereas another study reported 
81% success rate with the first 10 insertions, and success 
rates exceeded 90% after 20 attempts.49,61,62 (V)

M. Employ a variety of perspectives to assess competency, 
including self-assessment, peer-assisted learning, and 
assessment by others, such as an instructor or precep-
tor.38,63-65 (III)

N. Designate qualified instructors and assessors to develop 
and implement all phases of the competency assess-
ment process for infusion and vascular access 
competencies in an unbiased, objective manner. 
Instructors and assessors should understand and apply 
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the principles of adults as learners, choose appropriate 
teaching strategies, use appropriate evaluation tools 
and processes, and provide positive feedback and sug-
gestions for improvement. Instructors and assessors 
should have documented competency with the skill 
being assessed.1,36,42,45,64,66-70 (III)

O. Address ongoing competency for low-frequency, high-
risk skills by using realistic simulation to practice these 
skills on a frequent basis.42,49,57,71 (III)

P. Use a skills checklist, a global rating scale, or both to 
assess and document performance in an objective, 
measurable manner. The tool should reflect real clinical 
practice and be tested for reliability and validity in the 
planning process.72-78 (II)

Q. Use a consistent process to manage and monitor out-
comes produced by contracted consultants (eg, VAD 
insertion). Performance expectations for competency 
for all contracted clinicians include documentation of 
licensure, competency, and compliance with the organ-
ization’s requirements for staff qualifications, personnel 
practices, and clinical policies and procedures. When 
contractors are acquiring initial competency of a new 
skill, the organization’s management should be knowl-
edgeable of the status of these contractors; that these 
contracted clinicians are adequately supervised while 
obtaining competency; and that final documentation of 
competency is provided to the organization.79,80 (V)

R. Enhance cultural competency by incorporating respect 
for all racial, ethnic, and linguistic groups, as well as 
geographical, religious/spiritual, biological, and socio-
logical characteristics into infusion and vascular access 
practices. Identify and address the needs of diverse 
patient populations and validate clinician competency 
to meet those needs.81-83 (II)

S.  Evaluate the competency assessment program based 
on learner satisfaction, degree of knowledge acquisi-
tion, behavioral changes, changes in patient indicators, 
and the program’s return on investment.42,84 (IV)
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6. QUALITY IMPROVEMENT

Standard
6.1 Quality improvement (QI) activities are implemented 
to advance safety and excellence in infusion administration 
and VAD insertion and management.
6.2 QI programs incorporate surveillance, aggregation, 
analysis, and reporting of patient quality indicators and 
adverse events with clinicians taking action as needed to 
improve practice, processes, and/or systems.

Practice Recommendations
A.  Foster a just culture and individual accountability 

through a focus on improving systems and processes by 
clinicians and leaders.1-6 (V)

B. Identify and prioritize organizational objectives for QI 
initiatives and incorporate a variety of strategies as part 
of a QI program.
1. Engage the interprofessional team in development 

of a QI plan; include leadership and local champions 
(eg, infusion team/VAT, infection preventionists); 
(see Standard 4, Organization of Infusion and 
Vascular Access Services).7-11 (II)

2. Assess current gaps in practice and identify, mini-
mize, and/or eliminate barriers to change and 
improvement; consider potential barriers including 
attitudes, time, and financial and physical resourc-
es.9-10 (IV)
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3. Evaluate quality and safety indicator outcomes, 
including close calls (ie, good catches), errors, and 
adverse events to identify areas for improvement 
(refer to Standard 11, Adverse and Serious Adverse 
Events).

4. Use systematic methods and tools to guide activities 
such as Model for Improvement (Plan-Do-Check-
Act), Lean Six Sigma, continuous quality improve-
ment (CQI), root cause analysis (RCA), and Healthcare 
Failure Mode and Effect Analysis (HFMEA); (see 
Standard 11, Adverse and Serious Adverse 
Events).12-19 (IV)

5. Plan for sustainability of QI at the onset; integrate 
changes into the organization through staff engage-
ment, education, and leadership, as well as through 
organizational infrastructure and culture; consider 
issues such as transparency, simplicity, and action- 
ability of the plan.20-21 (V)

6. Use audit and feedback when implementing chang-
es in practice.
a. Include rationale for practice changes and for 

audit activities; ensure that there is a link 
between audit criteria and patient outcomes 
(eg, disinfection of needleless connector 
and catheter-associated bloodstream infection 
[CABSI]); provide both written and verbal feed-
back; translate feedback into goals and action 
plans.22-28 (II)

7. Provide education as part of a QI strategy.
a. Recognize that education alone is not enough to 

improve clinical outcomes and clinical prac-
tice.7-10 (II)

b. Employ a blended learning approach by combin-
ing a variety of methods to deliver education 
and training (refer to Standard 5, Competency 
and Competency Assessment).

8. Recognize that patient education may improve pro-
fessional practice by increasing clinician adherence 
to recommended clinical practice and improve 
patient outcomes (see Standard 8, Patient 
Education).29 (II)

9. Share improvements gained through these process-
es internally and externally.7-11,20-28 (II)

C. Evaluate adverse events from CVADs for complications 
(eg, CABSI, reasons for removal, unnecessary CVAD 
placements, occlusions, venous thrombosis).
1. Use surveillance methods and definitions that are 

consistent and allow comparison to benchmark 
data, as well as reviewing for root cause (eg, CABSI).

2. Collect data; analyze and evaluate outcomes against 
benchmarks for areas of improvement.

3. Compare rates to historical internal data and exter-
nal data (eg, publicly reported outcomes).

4. Use a standard formula to calculate complication 
rates.

5. Report as mandated by local/national requirements 
to external quality initiatives or programs.30-40 (IV)

D. Evaluate adverse events from peripheral/arterial catheters 
for complications (eg, bloodstream infection [BSI], infiltra-
tion, phlebitis) through incidence, point prevalence, reports 
from patient health records, or International Classification of 
Diseases (ICD) codes.
1. Use surveillance methods and definitions that are con-

sistent and permit comparison to benchmark data.
2. Collect data; analyze and evaluate outcomes against 

benchmarks for areas of improvement.
3. Compare rates to historical internal data and when 

possible to external national rates.
4. Report as mandated by local/national requirements 

to external quality initiatives or programs.30,38-46 (II)
E. Monitor and evaluate medication adverse reactions and 

errors.
1. Establish a strong just culture that strengthens safe-

ty and creates an environment that raises the level 
of transparency and encourages reporting of medi-
cation errors (see Standard 11, Adverse and Serious 
Adverse Events).1-5,47,48 (IV)

2. Establish a system that supports the reporting of 
close calls (ie, good catches).49,50 (V)

3. Identify infusion medication safety risk factors.51,52 (III)
4. Analyze technology analytics, such as smart pumps 

and barcode medication administration, for errors, 
overrides, and other alerts so that improvements 
may be made.53-57 (IV)
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guidelines/safe-implementation-and-use-smart-pumps

 56. Walroth TA, Smallwood S, Arthur K, et al. Development of a standard-
ized, citywide process for managing smart-pump drug libraries. Am J 
Health Syst Pharm. 2018;75(12):893-900. doi:10.2146/ajhp170262

 57. DeLaurentis P, Walroth TA, Fritschle AC, et al. Stakeholder perceptions 
of smart infusion pumps and drug library updates: A multisite, inter-
disciplinary study. Am J Health Syst Pharm. 2019;76(17):1281-1287. 
doi:10.1093/ajhp/zxz135

7.  EVIDENCE-BASED PRACTICE AND 
RESEARCH

Standard
7.1 The clinician integrates evidence-based knowledge with 
clinical expertise and the patient’s preferences and values 
in the current context when providing safe, effective, and 
patient-centered infusion therapy.
7.2 The clinician uses the highest level of research find-
ings and current best evidence to expand knowledge in 
infusion therapy, validate and improve practice, advance 
professional accountability, and enhance evidence-based 
decision-making.

7.3 The clinician conducts or participates in research stud-
ies that generate new knowledge about the environment 
and processes of, products for, or the care of patients 
receiving infusion therapy.
7.4 The clinician shares innovations, knowledge gained, 
and outcomes about infusion therapy with other clinicians 
internally and externally to improve care globally.
7.5 Organizational policies, procedures, and/or practice 
guidelines are based on current research findings and best 
evidence with regular review and revisions as needed and 
when new guidelines/findings are published.
7.6 The clinician obtains approval for research activities 
in accordance with local/national laws and organizational 
policy.

Practice Recommendations
A.  Collaborate with health care team members and leader-

ship to support a culture of EBP and research that 
advances safe and effective infusion therapy.1-14 (IV)

B. Participate in critically evaluating, interpreting, and syn-
thesizing research findings and current best evidence 
into practice through implementation and sustainment, 
considering the clinician’s education and position, and 
through a collaborative decision-making framework. 
This includes, but is not limited to, policy and procedure 
development or revision; product technology selection; 
practice guideline implementation; and evidence-based 
QI.15-19 (I)

C.  Participate in infusion therapy research activities that 
advance knowledge, considering the clinician’s educa-
tion, experience, and position; this includes activities 
such as participating on a research team or journal 
club, piloting new products within a research frame-
work and Institutional Review Board (IRB) approval, 
and disseminating research findings to support EBP 
initiatives.20-25 (III)
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8. PATIENT EDUCATION

Standard
8.1 The patient/caregiver is educated about the prescribed 
infusion therapy and plan of care including, but not limited 
to, the purpose and expected outcome(s) and/or goal(s) of 
treatment, expected duration of therapy, risks and benefits, 
infusion therapy administration, VAD options and expected 
care, potential complications, adverse effects associated 
with treatment or therapy, and how to access health care 
services as needed.
8.2 Teaching strategies and learning materials are con-
gruent with the knowledge and skills being taught and 
encompass patient/caregiver learning needs, abilities, and 
resources.

Practice Recommendations
A.  Develop an effective and mutually agreed upon educa-

tional plan based on identified goals to ensure the safe 
delivery of infusion therapy and reduce the risk of infu-
sion therapy-related complications.
1. Establish specific, achievable, and measurable goals.
2. Engage the patient/caregiver/surrogate in the devel-

opment of and commitment to these goals.
3. Select effective ways to validate appropriate knowl-

edge and skill acquisition for all aspects of infusion 
delivery that the patient/caregiver will be performing.

4. Communicate the educational plan and the patient’s 
progress as the patient transitions to other health 
care settings.1-4 (V)

B. Select teaching methods based on an assessment of 
age, developmental and cognitive level, health literacy, 
access to educational resources and technology, pre-
ferred learning style, cultural influences, and language 
preference. Also assess additional factors affecting the 
patient’s/caregiver’s readiness to learn (eg, current 
stressors, sensory deficits, functional limitations, and 
relationship with the clinician).5-11 (V)
1. Employ strategies to address issues relative to health 

literacy when conducting patient teaching to ensure 
communication is simplified, comprehension is con-
firmed, and misinformation is minimized.
a. Recognize populations more likely to have low 

health literacy: older adults, minorities, and 
those with limited English proficiency and/or 
digital literacy. Use teaching strategies that 
acknowledge that all patients and caregivers 
may experience difficulty comprehending 
health-related information. Communication 
should be simplified, encouraging questions, 
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and providing resources to readily address ongo-
ing learning needs.

b. Provide training for clinicians on the impact of 
clinician/patient relationship on effectiveness of 
education, the utilization of resources to evalu-
ate health literacy, and how to create and/or 
customize patient education materials that 
meets cultural needs and accessibility/usability 
guidelines.

c. Use educational resources that are understand-
able and actionable. These elements include 
consideration of health literacy levels (written, 
verbal, and numeracy), cultural congruence, pri-
mary language, and instructional methods. 
Avoid medical jargon and use plain lan-
guage.1,3,7,10,12-27 (II)

2. Consider the impact of home infusion therapy upon 
caregivers who are required to learn or participate in 
infusion administration; caregivers as well as patients 
may experience anxiety, depression, and social 
restrictions when participating in more complex 
home infusion therapy such as PN, analgesic infu-
sions, and chemotherapy.28 (V)

3. Ensure that websites (if used/available for patient/
caregiver education) are reputable, usable, and 
accessible to the learner and incorporate national 
accessibility standards (eg, meets US Federal Section 
508 accessibility and usability guidelines), such as 
effective use of text and page layout, clear naviga-
tion, user experience optimization, and accessibility 
statement.29-31 (IV)

4. Consider use of well-designed printed information 
and technology, such as electronic tablets and edu-
cational videos, to enable self-paced and repetitive 
learning in the patient’s home environment and to 
enhance retention of self-care practices.6,32-33 (III)

5. Consider providing a bundled approach to patient 
teaching at home, using printed and audio/visual 
materials.34 (IV)

6. Advise the patient/caregiver/surrogate about the ben-
efits and challenges associated with the use of social 
media (ie, YouTube, Twitter, Facebook, blogs) to obtain 
health advice and information and to seek social sup-
port. Limited research has shown benefits of patient 
engagement; however, there are challenges that 
include safety, privacy, and risk of misinformation.35 (IV)

C. Evaluate patient/caregiver/surrogate learning outcomes 
with methods that directly measure knowledge, such as 
demonstration/return demonstration for psychomotor 
skills, verbal feedback for cognitive knowledge (teach-
back), and reports of feelings and beliefs for the affec-
tive domain.3,12,36-38 (II)

D. Educate patients/caregivers about infusion therapy to 
include, but not limited to:
1. The right for information about risks, benefits, and 

consideration for alternative treatment options if 
available.

2. VAD options; proper care of the VAD.
3. Precautions for preventing infection and other com-

plications, including aseptic technique and hand 
hygiene.

4. Self-monitoring for signs and symptoms of VAD/
infusion-related complications/adverse reactions/
side effects, including those that may occur after the 
infusion device is removed and after the patient 
leaves the health care setting (eg, signs of 
postinfusion phlebitis, fever) and how/where to 
report them.

5. For outpatients and those receiving home infu-
sion therapy, additional education should also 
include:
a. Safe storage, maintenance, and disposal of solu-

tions, supplies, and equipment.
i. Hazardous medication handling, storage, and 

management of a potential hazardous spill.
b. Infusion administration procedures as appropriate.
c. Use and troubleshooting of the infusion admin-

istration method (eg, electronic infusion pump).
d. Living with an access device, including activity 

limitations and protecting the device while per-
forming activities of daily living.6,8,39-41 (V)

E.  Evaluate patient/caregiver comprehension and perfor-
mance at the beginning of infusion therapy and period-
ically thereafter at established intervals.41 (V)
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9. INFORMED CONSENT

Standard
9.1 Informed consent is obtained for all infusion/vascular 
access-related procedures and treatments in accordance 
with local/national laws, rules and regulations, and organi-
zational policy.

https://www.ahrq.gov/sites/default/files/publications/files/healthlittoolkit2_4.pdf
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9.2 The clinician performing the invasive procedure (eg, 
CVAD insertion) facilitates the process and ensures informed 
consent is obtained.
9.3 The patient or surrogate has the right to accept or 
refuse treatment.
9.4 Informed consent is required for human subject partic-
ipation in research in accordance with local/national laws, 
rules and regulations, and organizational policy.

Practice Recommendations
A.  Recognize that obtaining informed consent is an educa-

tional process involving the patient in shared 
decision-making.
1. The process begins with dialogue between the 

patient/surrogate and the provider or qualified clini-
cian performing the procedure; however, other clini-
cians have a significant role in the complete process.

2. The process concludes with the patient/surrogate 
signing a consent document or providing verbal con-
sent according to organizational policy (eg, via 
phone conversation). Organizational policy should 
outline a process for identifying surrogate 
decision-makers.

3. Continued confirmation of informed consent may 
be necessary for ongoing treatments (eg, hemodial-
ysis or antineoplastic administration).1-6 (IV)

B. Follow requirements for obtaining informed consent 
from the patient/surrogate as regulations vary across 
jurisdictions. Differences include documentation, the 
professional performing the consent process, proce-
dures/treatments requiring informed consent, and var-
iations in the legal approach to evaluation of informed 
consent.
1. Recognize that there could be condition-based 

exceptions to requirements for informed consent 
(eg, emergency/life-threatening situations, patient 
incapacitation without surrogate decision-maker) 
and adhere to the organizational policy for manag-
ing these situations.4,7 (V)

C. Ensure that the process for informed consent includes 
these required elements:
1. Consent is voluntarily given and is free from coer-

cion or persuasion.
2. The patient/surrogate is capable of comprehending 

relevant information, appreciates the situation and 
its consequences, and is able to make choices.

3. The patient/surrogate has received the necessary 
information to understand the procedure/treat-
ment, its purpose, risks, potential benefits, alterna-
tive procedures/treatments, common complica-
tions, and potentially serious or irreversible risks.

4. Formal interpreter services are used to ensure 
understanding.

5. The decision is authorized by the patient/surrogate 
and documented on the signed form as appropri-
ate.1,2,4-8 (IV)

D. Facilitate the informed consent process by choosing 
learning methods most appropriate for the patient’s 
age, relational abilities, and level of health literacy (see 
Standard 8, Patient Education).9-19 (IV)
1. Document the informed consent process by serving 

as a witness to the patient/surrogate signature on  
an informed consent document, if written consent is 
required.13 (V)

E. For research-informed consent, provide explanations 
and a consent document that begins with a clear, con-
cise, and an accurate representation of the research 
purpose(s). Use extended dialogue and simplified con-
sent documents with a clear layout and text styling to 
improve the patient’s ability to understand the informa-
tion. In addition to the standard components of 
informed consent, the research-informed consent doc-
ument includes additional components, such as:
1. The anticipated length of participation in the 

research.
2. Identification of procedures that are experimental.
3. Management processes for confidential patient 

information and their identity.
4. Compensation for participation, if any.
5. Risks and benefits of participation.
6. Availability of medical treatments if injury occurs.20-22 

(V)
F. Recognize that photographs and/or videotaping of 

patients may or may not require informed consent.
1. In the United States, unless the photograph is for 

treatment purposes, payment for services, or health 
care operations, written informed consent is 
required under Health Insurance Portability and 
Accountability Act (HIPAA) rules when the patient is 
identifiable by inclusion of the patient’s face or 
other identifiable features, such as jewelry, tattoos, 
or other anatomically notable scars or lesions. This 
consent includes how the images will be obtained, 
managed, stored, and shared.

2. A photograph that does not identify the patient 
would not require informed consent under HIPAA 
rules; however, health care facilities may have poli-
cies that go beyond these rules (eg, social media 
policies).

3. Unidentifiable photographs have benefits for educa-
tional purposes; however, there are challenges with 
adequate security for storage and use and other 
legal issues such as copyright ownership.23-25 (V)

G. Recognize cultural differences that may affect the 
process of informed consent. The foundation of 
informed consent is self-determination, which may 
not fit with cultures where medical treatment choices 
are a family decision rather than an individual deci-
sion.4,10,14,26 (V)

H. Assess patients with age-, trauma-, or disease-related 
alterations in cognitive capacity for their ability to con-
sent by using tools to evaluate cognitive status or asking 
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probing questions to evaluate language comprehen-
sion, memory, and ability to reason. When the patient 
does not have the necessary cognitive capacity, obtain 
informed consent from a surrogate.9 (II)

I. For neonatal, pediatric, and adolescent patients, verify 
that informed consent was obtained for the procedure/
treatment from the parent or legal guardian. From the 
patient, verify assent (ie, agreement) to the procedure/
treatment using language and learning methods appro-
priate for the age and/or cognitive stage of the individu-
al. While there is a lack of consensus over the age of 
assent, this is generally considered 7 years old or school 
age.11,27 (V)

J.   Define circumstances (eg, emergent and time-sensitive 
situations) when exemption from obtaining informed 
consent is allowed. Document details of information 
provided, method of discussion (eg, telephone), to 
whom it was given, and the patient or surrogate 
response in the patient’s health record.1,2 (V)
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and monitoring, the patient’s response to that intervention, 
and plan of care for infusion therapy and vascular access in 
a patient-specific physical (ie, paper) or electronic/digital 
document. Expected side effects and unexpected adverse 
events that occur, with actions taken and patient response, 
are documented.
10.2 Documentation contains accurate, complete, chrono-
logical, and objective information in the patient’s health 
record regarding the patient’s infusion therapy and vascular 
access with the clinician’s name, licensure or credential to 
practice, date, and time.
10.3 Documentation is legible, timely, accessible to autho-
rized personnel, efficiently retrievable, and promotes com-
munication with the health care team.
10.4 Documentation reflects the continuity, quality, and 
safety of care for all patient interactions.
10.5 Documentation guidelines and the policies for con-
fidentiality and privacy of the patient’s health care infor-
mation and personal data are established in organizational 
policies, procedures, and/or practice guidelines according 
to the scope of practice for individuals with specific licen-
sure or credentials, standards of care, accrediting bodies, 
and local/national laws.

Practice Recommendations
A.  Documentation includes patient, caregiver, or surro-

gate’s consent or assent to VAD insertion, as appropri-
ate, and their participation in or understanding of VAD-
related procedures but not limited to the following:
1. Patient responses to VAD insertion and removal pro-

cedures.
2. Patient responses to VAD access and/or infusion 

therapy, including symptoms, side effects, or adverse 
events.

3. Patient, caregiver, or surrogate understanding of 
VAD- and infusion therapy-related education or bar-
riers to that education.1-5 (I)

B. Include the following in documentation for vascular 
access and/or VAD-related procedures:
1. A standardized tool for documenting adherence to 

recommended practices, such as specific site prepa-
ration, infection prevention, and safety precautions 
taken.6-12 (IV)

2. Related to VAD insertion: indication for use, date 
and time of insertion, number of attempts; type, 
length, and gauge/size of VAD inserted; functionality 
of device, identification of the insertion site by ana-
tomical descriptors, laterality, landmarks, or appro-
priately marked drawings; lot number for all CVADs 
and implanted devices; type of anesthetic (if used); 
and the insertion methodology, including visualiza-
tion and guidance technologies.10,11,13-16 (V)

3. Related to each regular assessment of the access 
site or VAD: condition of the site, dressing, type of 
catheter securement, dressing change, site care, 
patient report of discomfort/pain, and changes 
related to the VAD or access site.5,16 (V)

4. A standardized assessment for signs and symptoms 
of phlebitis, infiltration, and extravasation that is 
appropriate for the specific patient (eg, age or cog-
nitive ability) with photography as needed and in 
accordance with organizational policy. This also 
allows for accurate and reliable evaluation on initial 
identification and with each subsequent site assess-
ment (see Standard 9, Informed Consent).3,5,14-18 (IV)

5. Type of therapy, including flushing or locking, drug, 
dose, rate, time, route, and method of administra-
tion, including vital signs and laboratory test results 
as appropriate; condition of the venipuncture or 
VAD site prior to and after infusion therapy.2,10 (V)

6. Findings of assessment for VAD functionality 
including patency, absence of signs and symptoms 
of complications, lack of resistance when flushing, 
and presence of a blood return upon aspira-
tion.5,10,17(V)

7. Type of equipment used for infusion therapy admin-
istration; depending on the venue of care, accounta-
bility for maintenance, and replacement of 
administration sets/add-on devices, as well as identi-
fication of caregiver or surrogate for patient support 
and their ability to provide this care.19 (V)

8. Clear indication of solutions and medications being 
infused through each device or lumen when multi-
ple VADs or catheter lumens are used. (Committee 
Consensus)

9. Regular assessment is completed of the need for 
continuation of the VAD:
a. Daily for acute inpatient settings.5,12,13 (V)
b. During regular assessment visits in other set-

tings, such as in the home, outpatient facility, or 
skilled nursing facility.20 (V)

10.  Upon removal: condition of site; condition of the 
VAD, such as length of the catheter compared to 
length documented at insertion; reason for device 
removal, interventions during removal, dressing 
applied, date/time of removal, any necessary contin-
uing management for complications; and, if cultures 
are obtained, source of culture(s).5,10,15 (V)

C. Additional documentation related to midline catheters 
and PICCs includes:
1. External catheter length and length of catheter 

inserted.19 (V)
2. Circumference of the extremity: at time of insertion 

and when clinically indicated to assess the presence 
of edema and possible deep vein thrombosis. Note 
where the measurement is taken and if it is the 
same area each time. Note presence of pitting or 
nonpitting edema.21,22 (IV)

D. Documentation includes confirmation of the anatomical 
location of the catheter tip for all CVADs prior to initial 
use and as needed for evaluation of catheter dysfunc-
tion or changes in external length of catheter.7 (V)

E. Documentation of required elements of care using 
standardized templates or tools should be used (eg, for 
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VAD insertion and infusion therapy), without limiting 
further description as needed.3,17,23 (V)

F. Complete all documentation in an electronic health 
record (EHR) or other electronic health information 
system, if available, using standardized terminologies 
and promoting communication among the health care 
team.1,24-27 (I)
1. Electronic entries should reflect current patient sta-

tus, even when an entry is pulled from another 
location in the health record.3,28 (V)

2. The EHR should capture data for QI of patient vascu-
lar access without additional documentation from 
clinicians.3,29-35 (I)
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The Art and Science of Infusion Nursing

11.  ADVERSE AND SERIOUS ADVERSE 
EVENTS

Standard
11.1 Adverse events, serious adverse events (eg, sentinel 
events), or close calls associated with infusion therapy and/
or vascular access devices (VADs) are documented and 
reported within the health care organization and to the 
appropriate regulatory body when required.
11.2 The science of safety, which includes human errors 
and system failures, along with reporting of adverse events 
and serious adverse events, is defined in organizational 
policies, procedures, and/or practice guidelines.

Practice Recommendations
A.  Use standardized tools to identify, document, and track 

adverse events in accordance with organization policy. 
Use documents and tools developed by legal and risk 
management personnel, providing objective and specif-
ic facts about the adverse event. Document adverse 
events in the patient’s health record and incident report 
system as defined in organizational policy.1-5 (V)

B. Educate the patient and caregivers about signs and 
symptoms of complications, reactions, or any untoward 
event that could be an adverse event and how to con-
tact the appropriate clinician (eg, home care nurse, 
ambulatory clinic staff) for timely management.6,7 (II)

C.  Report adverse events or serious adverse events or the 
risk thereof (ie, close calls or good catches) associated 
with VADs and/or infusion products/devices and the 
administration of drugs, biologics, and/or infusates to 
the appropriate individuals and organizations:1-4,8-13 (V)
1. Provider and other essential health care team 

members.
2. Organization’s designated management personnel.
3. Organizational department(s) (eg, risk management, 

quality improvement [QI]).
4. Advisory organizations (eg, Institute for Safe 

Medication Practices [ISMP]).
5. Regulatory organizations (eg, US Food and Drug 

Administration [FDA], Health Protection Branch of 
the Canada Department of National Health and 
Welfare [HPB], Federal Institute for Drugs and 
Medical Devices [BfArM], Medicines and Healthcare 
products Regulatory Agency [MHRA], Swissmedic).

6. Accreditation organizations (eg, The Joint 
Commission, Joint Commission International).

7. Drug and/or device manufacturers (when possible, 
retain defective device and return to manufacturer 
as part of the product incident report).4,10-13 (V)

D.  Investigate serious adverse events immediately to 
ensure prompt action and improve safety. The process 
includes a root cause analysis (RCA) or other systematic 
investigation and analysis to improve quality and safety. 
Organizations must have a process to determine which 
serious events require an RCA.1-3,10,14-17 (V)
1. Describe and analyze the event and contributing 

factors to discern the cause(s) of the event.16,17 (V)
2. Implement specific strategies and/or actions for 

improvements that protect patients. An interprofes-
sional approach to patient safety is comprehensive 
and focuses on systems issues, procedures, human 
resources, peer and/or clinical review, products/
equipment, processes, and training gaps.1 (V)

3. Participate in the development, implementation, and 
evaluation of the improvement plan.1,10 (V)

4. Consider using an RCA or other systematic investiga-
tion or analysis for complex and/or recurrent prob-
lems and for close calls.15,17 (V)

E.  Improve safety within the organization through a pre-
vention-focused approach by:
1. Developing a culture of safety, shared learning, and 

high reliability.18-24 (V)
2. Focusing on correction of the system(s) and process-

es rather than blaming the clinician.19-21 (V)
3. Examining at-risk behaviors and coaching individuals 

to make safe behavioral choices according to the 
precepts of a just culture.19,21 (V)

4. Advocating for teamwork interventions, including 
training and education (eg, focus on communication 
and leadership); work redesign (eg, change 
interactions such as interprofessional rounds or local 
team “huddles”); and use of structured tools and 
protocols (eg, handoff communication tools and 
checklists).23-25 (V)

5. Standardizing and simplifying the reporting process-
es throughout the organization as practicable.26 (IV)

6. Using a systematic method to guide safety initiatives  
such as Healthcare Failure Mode and Effect Analysis  
(HFMEA); (see Standard 6, Quality Improvement).27-30 (IV)

Section Two: Patient and Clinician Safety
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F. Establish a strong just culture that continuously 
strengthens safety and creates an environment that 
raises the level of transparency, promotes shared learn-
ing, encourages reporting, empowers the clinician to 
identify and implement appropriate actions to prevent 
adverse events and close calls, and promotes quality 
patient outcomes (see Standard 6, Quality 
Improvement).19-21,31 (V)

G. Promote organizational learning and communicate nec-
essary practice changes to staff at all levels.16,25,32,33 (V)

H.  Ensure responsible disclosure of errors to patients; pro-
mote interprofessional collaboration in planning and 
discussing information with the team responsible for 
disclosing information about the adverse event to the 
patient, caregiver, or surrogate.10,34,35 (V)

I. Include patients in adverse event review when appro-
priate.8,9,36 (V)

J.   Identify levels of clinical knowledge and skills necessary to 
reduce adverse events. Fewer adverse events are docu-
mented when the skill mix of clinicians is higher.10 (V)
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12.  PRODUCT EVALUATION, INTEGRITY, 
AND DEFECT REPORTING

Standard
12.1 Clinician end users are involved in the evaluation of 
VAD and/or infusion products, equipment, and technolo-
gies, including clinical application, performance, infection/
complication prevention, safety, efficacy, acceptability, reli-
ability, and cost.
12.2 Clinician end users attain and maintain knowledge 
about developments and technologies relating to VADs, 
infusion products, and equipment to meet evidence-based 
standards.
12.3 Infusion equipment and supplies are inspected for product 
integrity and function before, during, and after use; product(s) 
are visually inspected for damage before use; packaging is 
clean, dry, and intact; product expiration date is verified.
12.4 Expired/defective products are removed from patient use 
and labeled as such; the problem is reported to the appropriate 
department within the organization, to the manufacturer, and/
or to authoritative reporting organizations as required.

Practice Recommendations
A.  Select VADs and infusion-related products/equipment 

for evaluation based upon factors including, but not 
limited to, organizational quality indicators, internally 
and externally reported incident/occurrence/adverse 
event reports, availability of new/safer products, 
current/new evidence, and emerging technology.
1. Include an interprofessional group of direct and indi-

rect clinician end users (eg, staff with human factors 
training, nurses, infection preventionists, physicians, 
biomedical engineers, information technologists, 

pharmacists, and patient representatives) in the 
product evaluation process.

2. Assess the following when evaluating products for 
use in the home: Is the device designed for the 
unique home environment? Can it be cleaned/
disinfected properly between each use? Does it 
provide feedback to assist the patient/caregiver to 
identify and troubleshoot problems? Will the 
product/technology improve communication 
between the home care patient and the health 
care team?

3. Establish clear goals of what is to be measured and 
evaluated during the process of product evaluation 
(eg, enhance continuity of care, reduce a complica-
tion, improve clinician compliance, save time, and 
standardize use) and define in advance the minimum 
parameters that must be met for evaluation to be 
considered successful.

4. Evaluate the intended organizational use of the 
product (eg, reduction of infection, occlusion, or 
thrombosis) against the manufacturers’ directions 
for use and indications for the product.

5. Develop data collection tools for analysis and ongo-
ing monitoring.

6. Provide education and training for use of the 
product/equipment selected for evaluation; 
consider support/involvement by the manufacturer 
in product education.1-3 (V)

B.  Report problems associated with use of any product; 
remove from use and follow organizational policies and 
procedures for reporting.
1. Monitor for product recalls and hazard alerts.
2. Use a structured and objective approach when 

investigating problems associated with medical 
devices, which may include issues such as device 
malfunction and user error; identify the need for 
additional clinician education.

3. Develop an organizational environment conducive 
to reporting.
a. Recognize that clinicians may switch to different 

devices or develop work-around strategies to 
continue to use problematic products and may 
be uncertain regarding what to report and be 
fearful of incident reporting.

b. Explore systems to facilitate the ease of reporting.
4. Instruct home care patients/caregivers to promptly 

report any problems related to the use of products/
technology; recognize that infusion pumps in 
particular are associated with numerous incidents 
including malfunction, programming errors, incor-
rect setup, equipment damage, and degradation 
(refer to Standard 24, Flow-Control Devices).

5. Report adverse events or serious adverse events (eg, 
sentinel events), or the risk thereof (ie, close calls) 
associated with VADs and/or infusion products/equip-
ment and the administration of drugs and biologics, to 
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the appropriate department(s) within the organiza-
tion (eg, risk management, QI) and authoritative 
reporting organizations as required (see Standard 11, 
Adverse and Serious Adverse Events).2,4-10 (IV)
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13. MEDICATION VERIFICATION

Standard
13.1 Medications and infusion solutions are identified, 
compared against the medication order and infusion con-
trol device (if applicable), and verified by reviewing the 
label for the name (brand and generic), dosage and concen-
tration, total volume, beyond-use/expiration date, route of 
administration, frequency, rate of administration, and any 
other special instructions.
13.2 At least 2 patient identifiers, including patient’s full 
name (or distinct methods of identification for infants), are 
used to ensure accurate patient identification when admin-
istering medications.

Practice Recommendations
A.  Perform a medication reconciliation at each care transi-

tion and when a new medication(s) is ordered (eg, 
admission, transfers to different levels of care, dis-
charge to new health care setting). Include verification 
of discontinued medications to reduce the risk of med-
ication errors, including omissions, duplications, dosing 
errors, and drug interactions.1–7 (III)

B. Confirm the “rights” for safe medication administra-
tion (eg, right patient, drug, dose, route, time, rea-
son), including expiration dates and patient allergy 
status.8–15 (V)
1. Perform a cognitive review of all components of the 

medication assessment, beyond the medication 
rights (eg, appropriateness of drug, dose, route, 
compatibility of multiple drugs, monitoring test 
results, flow-control device settings, correct infusion 
is activated).12,14–16 (V)

2. Use critical reasoning and situational awareness 
when verifying medication, as well as recognizing 
limitations of technology if used.9,17 (V)

3. Teach patients/caregivers who self-administer med-
ications to confirm the medication rights.18 (V)

C. Avoid interruptions during all phases of medication 
administration and educate staff, patients, and families, 
as there is a significant association between medication 
errors and interruptions.19-21 (IV)

D. Implement safeguards to reduce the risk of medication 
errors with high-alert medications, such as:
1. Standardize storage, preparation, and administra-

tion (eg, standard order sets, standardized drug 
concentrations and dosing units); improve access to 
drug information; limit access (eg, stored securely, 
limited quantities); use supplementary labels and 
automated alerts.22-24 (IV)

2. Perform an independent double check by 2 clini-
cians for the organization’s selected high-alert 
medications that pose the greatest risk of harm 
(eg, opioids, insulin, heparin, chemother-
apy).12,25-27 (V)
a. Develop a standard process and educate staff in 

how to perform the double check. Consider the 
use of a checklist.4,6,8,10,12,28-34 (III)

b. Monitor compliance with use of independent 
double checks.12 (V)

E. Trace all catheters/administration sets/add-on devices 
between the patient’s access device and the solution 
container before connecting or reconnecting any infu-
sion/device, at each care transition to a new setting or 
service, and as part of the handoff process.13,35,36 (V)

F. Minimize errors related to multiple infusions (refer to 
Standard 24, Flow-Control Devices; Standard 59, Infusion 
Medication and Solution Administration).

G. Use approved, standardized nomenclature for commu-
nication of medication information. Use a list of error-
prone drug names, abbreviations, symbols, and dose 
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designations (eg, sound-alike, look-alike drugs) to 
implement safeguards to reduce the risk for medication 
errors, such as using both generic and brand names; 
including reason for medication on label; and changing 
the appearance of look-alike names by using approved, 
bolded, tall man (mixed case) lettering.6,35-36 (V)

H. Use technology when available to verify medications 
prior to administration as one of multiple infusion safe-
ty strategies. Analyze effectiveness and limitations 
related to technology through organizational QI pro-
cesses.4,37-41 (IV)
1. Use barcode scanning (preferred) or similar technol-

ogy immediately prior to the administration of med-
ication (unless its use would result in a clinically 
significant delay and potential patient harm, such as 
in cardiac arrest). Barcode scanning is associated 
with decreased risk of medication errors and is 
increasingly common among acute care organiza-
tions, and there is emerging research supporting its 
use in long-term care settings. Studies have report-
ed that errors still occur as staff may create “work-
arounds” that bypass safety mechanisms with bar-
code technology.6,18,30,38,39,42-44 (IV)

2. Use electronic infusion pumps that include dose 
error reduction systems ([DERS] ie, smart pumps) 
with current and relevant drug libraries, as these are 
associated with reduced risk for infusion-related 
medication errors, including error interceptions (eg, 
wrong rate) and reduced adverse drug events.6,45,46 
(II)
a. Provide regular education and training, including 

usability issues and avoidance of work-arounds, 
and assessment of use for both routine users 
and new staff members; failure to comply with 
appropriate use, overriding of alerts, and use of 
the wrong drug library contribute to the risks 
associated with smart pumps and high-risk med-
ications.15,22,30,37,39,46-48 (II)

3. Consider implementation of interoperable infusion 
systems, incorporating medication orders, a drug 
library, electronic health record (EHR), barcode 
medication administration, and reporting to satisfy 
the rights of medication safety.22,39 (V)

4. Encourage use of medication labels consistent in 
format and content from the electronic infusion 
pump drug library to the infusion reservoir (eg, bag 
labels) to the health record documentation.39 (V)

I. Do not use color differentiation or color matching as the 
sole cue for product or medication identification. Color 
coding can lead users to rely on the color coding rather 
than ensuring a clear understanding of which adminis-
tration sets and VADs are connected.49,50 (IV)

J. Ensure standardized, facility-approved resources are 
readily available at the point of care to guide the safe 
practice of intravenous (IV) medication administra-
tion.36 (V)

K.  Report adverse events/medication discrepancies asso-
ciated with medications and biologic agents to the 
appropriate department within the organization and 
authoritative reporting organizations. Medication errors 
should be regularly monitored and results communicat-
ed to staff as a means of prevention (see Standard 11, 
Adverse and Serious Adverse Events).43,51 (V)
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14. LATEX SENSITIVITY OR ALLERGY

Standard
14.1 Exposure to latex in the environment is minimized.
14.2 Latex-free personal protective equipment (PPE), 
patient care equipment, and other supplies are provided to 
latex-sensitive or latex-allergic clinicians and patients and 
are used during patient care.

Practice Recommendations
A.  Identify health care providers with latex allergy/sensi-

tivity; exposure to latex gloves is the most common 
cause of latex allergy/sensitivity.1-6 (IV)

B. Identify patients at increased risk for or with known 
latex allergy/sensitivity.
1. Children with birth defects/diseases requiring multi-

ple surgeries/indwelling urinary catheters.
2. Patients with myelomeningocele; an important risk 

factor for these patients is having more than 5 
surgeries.

3. Patients with allergy to tropical fruits (eg, avocado, 
banana, chestnut, kiwi) have a high cross-reactivity 
to latex as such fruits contain proteins with allergen-
ic similarities to latex.3,5,7,8 (IV)

C. Document and communicate the positive screen for 
latex sensitivity or allergy in the patient’s health record 
so all health care providers involved in the patient’s care 
can incorporate into the patient’s plan of care.4,9 (V)

D. Distinguish between the signs and symptoms associat-
ed with latex sensitivity vs latex allergy:
1. Latex sensitivity/allergic contact dermatitis: type IV 

immunologic reaction/delayed T-cell–mediated reac-
tion to chemicals used in latex manufacturing; begins 
with an acute eczema-like skin rash, vesicles, and 
pruritus, erythema, or hives. With continued expo-
sure to latex, sensitivity can become latex allergy.

2. Latex allergy: type I immunoglobulin E (IgE)–mediat-
ed hypersensitivity reactions occur within minutes 
of exposure to latex; reactions range from mild (eg, 
urticaria, rhinoconjunctivitis) to severe (eg, bron-
chospasm, hypotension, anaphylaxis).4,5 (IV)

E. Recognize potential exposure routes to latex including 
direct skin contact, airborne exposure (largely reduced 
with powder-free gloves), and food/medicine contami-
nation (medical devices, vials).5,10 (V)

F. Use nonpowdered, nonlatex gloves; a change to non-
powdered latex and synthetic gloves has resulted in 
dramatic reduction in sensitization.
1. The FDA has banned the use of powdered surgeon’s 

gloves, powdered patient examination gloves, and 
absorbable powder for lubricating a surgeon’s 
glove.11 (IV)

G. Minimize exposure to latex for those at risk or with 
known latex allergy/sensitivity as frequent exposure to 
latex remains the primary cause of sensitization.
1. Review the label on medical devices, equipment, 

and supplies prior to use for the presence of latex, 
which is a component of product labeling required 
by the FDA.

2. Remove latex-containing products from the patient 
care setting to reduce the exposure to latex.

3. Recognize that latex products are ubiquitous and 
that prevention of contact with latex is challenging; 
examples of items within homes include balloons, 
baby bottle nipples/pacifiers, and toys; refer to 
available lists of products that contain latex.

4. Access medication vials with latex stoppers only once; 
most multidose vials no longer contain latex; the 
Centers for Disease Control and Prevention (CDC) 
provides a list of vaccines indicating presence or 
absence of latex in the packaging (eg, syringe/vial).

5. Provide patient education regarding how to avoid 
latex exposure.12-14 (V)

H.  Instruct patients/clinicians with latex allergy to wear a 
medical alert bracelet/necklace, inform all health care 
providers and caregivers (eg, teachers, babysitters) about 
latex allergies, carry an epinephrine auto-injector and 
ensure patient/caregivers are competent to use it.7,14 (V)
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15. HAZARDOUS DRUGS AND WASTE

Standard
15.1 Safe handling of hazardous drugs, appropriate use of 
PPE, exposure risk reduction, and safe handling of waste, 
including spills, is addressed in accordance with local/
national laws, rules, and regulations as well as organization-
al policies, procedures and/or practice guidelines.
15.2 Safe handling practices are required during prepara-
tion, administration, and disposal of all hazardous drugs.
15.3 All hazardous waste is discarded in appropriate con-
tainers and disposed of according to regulations in each 
jurisdiction.

Practice Recommendations
A.  Recognize the applicable guidelines for handling haz-

ardous drugs in the jurisdiction and if those guidelines 
are voluntary or mandatory compliance.1-3 (II)

B. Identify hazardous drugs used in the health care setting 
and revise as needed. The National Institute for 
Occupational Safety and Health (NIOSH) provides a list 
of antineoplastic, nonantineoplastic, other drug catego-
ries, and biologic agents that meet the definition of 
hazardous drugs. The most recent list should be used as 
this list is updated periodically based on new drug infor-
mation. Health care organizations in the United States 
are required to review this list annually and to review 
new drugs and agents as their use begins.

1. Additional resources used to evaluate the hazard 
potential of a drug include safety data sheets (SDSs), 
drug package inserts and special health warnings 
from drug manufacturers, professional groups’ and 
organizations’ evidence-based recommendations, 
and online resources including:
a. Drugbank (http://drugbank.ca).
b. Daily Med (http://dailymed.nlm.nih.gov/dailymed).
c. International Agency for Research on Cancer 

(IARC), (http://www.iarc.fr).
d. National Toxicology Program (https://ntp.niehs.

nih.gov).
e. The drug regulatory agency in each country (eg, 

US FDA, http://www.fda.gov/drugs/default.
htm).4,5 (V)

C. Recognize that no safe levels of exposure to hazardous 
drugs have been determined, thus driving the need for 
a comprehensive hazardous drug control program. 
Exposure may occur at all points including receipt of 
drug shipments, compounding and all steps in prepara-
tion, administration in all venues of care (eg, home, 
ambulatory clinic), and during patient care activities, 
spills, transportation, and waste disposal.3,6-10 (II)

D. Recognize that hazardous drugs are not limited to oncol-
ogy settings as there are infusion drugs from other cate-
gories classified as hazardous. Certain antineoplastic 
drugs are administered for many autoimmune conditions 
in multiple clinical settings. Clinicians in all settings who 
administer hazardous drugs should be provided appro-
priate PPE and engineering controls to reduce exposure 
(see Standard 60, Antineoplastic Therapy).5,11 (V)

E. Use appropriate engineering controls within the organiza-
tion during receipt and unpacking, storage, sterile com-
pounding (eg, containment primary engineering control 
[C-PEC]), and containment supplemental devices such as 
closed system transfer devices (CSTDs).3,5,8,12,13 (II)

F. Participate in environmental wipe sampling to identify 
surface residue of hazardous drugs in the areas where 
compounding, preparation, and administration are con-
ducted. Identify and contain the cause of contamination 
and deactivate, decontaminate, and improve engineer-
ing controls to reduce contamination.3,8,14,15 (II)

G. Use appropriate PPE during all stages of handling hazard-
ous drugs including receipt and storage, compounding and 
preparation, administration, spill control, and waste dispos-
al. Ensure appropriate steps are used to don and doff PPE. 
Appropriate PPE varies depending upon the activity being 
performed and the risk of splashing, including:
1. Use of head/hair and shoe covers.
2. Face and eye protective covers, such as goggles and 

shields.
3. Fit-tested N95 respirator or powered air-purifying 

respirator if drug inhalation is possible. Filtration 
designed for gases or vapors may be required for 
certain situations (eg, unpacking hazardous drugs 
on arrival, cleaning large spills). Surgical masks do 
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not provide respiratory protection, and N95 respira-
tors may not protect against direct liquid splashes.

4. Disposable gowns shown to resist permeability with 
solid front, long sleeves, tight cuffs, and back clo-
sure. Remove and discard gown when it is contami-
nated, before leaving the area where the hazardous 
drug is handled, and after handling all hazardous 
drugs. Gowns are single-use only.

5. Two pairs of powder-free gloves that have been tested 
for hazardous drug use, removed, and discarded after 
each use or after 30 minutes of wear. Wear 1 pair under 
the gown cuff and 1 pair over the cuff.3,5,7,8,12,13,16 (II)

H. Ensure all containers of hazardous drugs are labeled or 
marked with the drug identity and the appropriate haz-
ard warning.3,7,8 (II)

I. Provide training and document competency for all per-
sonnel who handle hazardous drugs at any stage. 
Education and training alone are not sufficient to 
reduce health care personnel exposure and must be 
combined with other administrative and engineering 
controls. Training should be based on the individual’s 
job description and be provided before handling any 
hazardous drugs. At a minimum, this training should 
include the list of hazardous drugs and their associated 
risk, review of all policies and procedures, appropriate 
use of PPE and other equipment or devices, manage-
ment of known or suspected exposure, spill manage-
ment, and proper disposal.3,8,13,17 (II)

J. Allow clinicians who are actively trying to conceive, are 
pregnant, or are breastfeeding to refrain from exposure to 
hazardous drugs and waste. Guidelines from some coun-
tries suggest that avoidance of handling chemotherapy 
drugs is needed only for those trying to conceive and dur-
ing the first trimester of pregnancy.7,12 (V)

K. Apply the appropriate processes for all personnel pre-
paring sterile hazardous drugs within a C-PEC, including 
hand hygiene, PPE use, decontamination, and disinfec-
tion. C-PECs are located in an area that has negative 
pressure to an adjacent ante area, are designed for 
high-efficiency particulate air (HEPA)-filtered air flow, 
and have exhaust vented to the outside.7,18 (V)

L. Use protective devices and techniques for administra-
tion of all hazardous drugs, including use of CSTDs and 
inserting the IV administration set spike into the con-
tainer and priming while inside the C-PEC and before 
adding the hazardous drug. If this step must be done 
outside the C-PEC, attach the unprimed set to the pri-
mary solution infusion and backprime to move the air 
into the secondary solution container.3,12,13,16 (V)

M.  Avoid spills of hazardous drugs through appropriate 
handling of all drug containers, administration sets, and 
other supplies used. Inadvertent punctures of solution 
bags, inadequate connections between the solution 
container and the administration set, loose connections 
along the administration set, and improper use of 
CSTDs are common causes of spills. Immediately 

contain, deactivate, and decontaminate the surface, 
followed by cleaning the spill using appropriate PPE.
1. Ensure that a spill kit is available where hazardous 

drugs are prepared and administered and follow 
directions for use in the event of a hazardous drug 
leak or spill. Cleaning processes for hard surfaces, 
carpet, and the C-PEC will vary.

2. Report such spills as an occurrence according to 
organizational procedures.

3. Large spills should be handled by health care work-
ers who are trained in hazardous waste handling.

4. After any exposure to hazardous drugs, perform thor-
ough hand washing with soap and water, as alcoholic 
hand gel is not sufficient to remove the drug from skin.

5. Do not transport parenteral hazardous drugs in a 
pneumatic tube system.

6. Spill kits should be easily accessible for anyone 
transporting hazardous drugs.3,7,10,17,19 (IV)

N. Immediately apply appropriate measures for exposure 
to hazardous drugs. Participate in a program of medical 
surveillance if handling hazardous drugs is a regular 
part of the job assignment.
1. Immediately following skin exposure, remove contam-

inated clothing and wash skin with soap and water.
2. For eye exposure, flush the eye with saline or water for 

at least 15 minutes and obtain emergency treatment.
3. For inhalation, move away from the area and obtain 

emergency treatment if symptoms are severe.
4. Report employee exposure to the organization’s occu-

pational health and safety department. Follow organi-
zational policy for reporting patient exposure.3,7,8,13 (II)

O. Safely dispose of hazardous waste and materials used in 
the preparation and administration of hazardous drugs.
1. The World Health Organization (WHO) identifies 

cytotoxic waste as 1 of the 7 categories of hospital 
waste. Segregation of types and source of waste, 
while necessary for proper disposal, may not be 
performed in some countries.

2. Color-coded waste containers are used to separate 
the source of waste. Do not place hazardous drug 
waste in containers used for other types of medical 
waste because medical waste disposal is handled dif-
ferently from hazardous waste (see Standard 21, 
Medical Waste and Sharps Safety).

3. Place contaminated materials, including empty 
ampoules/vials/syringes/solution containers, and 
administration sets, gloves, and gowns into sealable, 
leakproof bags. Needles and other sharps are placed in 
a puncture-proof container. All containers are clearly 
labeled for hazardous waste.

4. Refer to organizational policy and procedure for dispos-
al of unused hazardous drug if infusion is interrupted.

5. In the home setting, dispose of all hazardous waste 
in a separate container labeled for this purpose. 
Place this container in an area away from pregnant 
women, children, and pets.3,7,20-22 (IV)



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

S52  Copyright © 2021 Infusion Nurses Society Journal of Infusion Nursing

P.  Handle patient body fluids safely for at least 48 hours 
after receiving a hazardous drug and instruct the 
patient/caregiver/surrogate in safe handling. Employ 
these practices for the known excretion time, as some 
hazardous drugs (eg, cyclophosphamide) may be pres-
ent in urine for longer than 48 hours.
1. Close toilet lid or cover with a plastic-backed pad 

and flush twice after use, especially with toilets that 
have low volume for flushing.

2. Wear 2 pairs of powder-free, chemotherapy-tested 
gloves and a gown shown to resist permeability 
when handling patient emesis or excretions. Wear a 
face shield if splashing is anticipated.

3. Use disposable linens and leakproof pads to contain 
contaminated body fluids if possible. Washable linens 
should be placed in a leakproof bag and handled as 
contaminated.

4. In the home setting:
a. Place contaminated linens and clothing in a 

washable pillowcase separate from other items 
and machine wash twice with regular detergent.

b. Discard disposable diapers in plastic bags and dis-
card used gloves in hazardous waste containers if 
available.3,7 (V)
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The Art and Science of Infusion Nursing

16. HAND HYGIENE

Standard
16.1 Hand hygiene is performed routinely during patient 
care activities.

Practice Recommendations
A.  Mitigate the transfer of microorganisms by performing 

hand hygiene:
1. Before and after having direct contact with the 

patient.
2. After contact with body fluids or excretions, mucous 

membranes, and wound dressings.
3. After touching the patient’s surroundings.
4. Before donning gloves.
5. After removing gloves.
6. Before, during as required, and after all clinical pro-

cedures requiring Aseptic Non Touch Technique 
(ANTT®), including:
a. Insertion and removal of indwelling invasive 

medical devices including all vascular access 
devices (VADs).

b. Ongoing management and manipulation of 
indwelling medical devices.

c. Infusion administration.
7. Before/after eating and after using a restroom.
8. Before moving from work on a soiled body site to a 

clean body site on the same patient.1-7 (I)
B.  Use an alcohol-based hand rub (ABHR), containing at least 

60% ethanol or 70% isopropyl alcohol, routinely for hand 
hygiene unless the hands are visibly soiled, or if the 
patient is suspected of having/or there is an outbreak of a 
spore-forming pathogen or norovirus gastroenteritis.1-6 (I)
1. Unless hands are visibly soiled, an ABHR is pre-

ferred over soap and water in most clinical situa-
tions due to evidence of better compliance  
compared to soap and water. Hand rubs are gener-
ally less irritating to hands and are effective in the 
absence of a sink.1-6 (II)

2. Perform hand hygiene using an ABHR for at least 20 
seconds.1-6 (I)

C.  Use either a nonantimicrobial or antimicrobial soap and 
water for hand hygiene and wash hands for at least 20 
seconds:

1. When the hands are visibly contaminated with 
blood and or other body fluids.

2. After providing care or having contact with patients 
suspected or confirmed of being infected with 
norovirus/rotavirus gastroenteritis or a spore-forming 
pathogen during an outbreak (eg, Clostridioides 
difficile).1-6,8 (II)

D.  Ensure that supplies necessary for adherence to hand 
hygiene are readily accessible in all areas where patient 
care is being delivered.1-6 (IV)

E.  Keep nails clean and nail length short.
1. Do not wear artificial fingernails or extenders; artifi-

cial or false nails have been associated with higher 
levels of infectious agents, especially Gram-negative 
bacilli and yeasts, than natural nails.

2. Avoid wearing nail polish; if organizational policy 
permits, nail polish should not be chipped as chipped 
nail polish may support the growth of microorgan-
isms.1,3-6 (IV)

F.   Educate the patient/caregivers on when and how to 
perform hand hygiene and to ask the clinician to per-
form hand hygiene before having direct contact with 
the patient if it was not observed.1,2,4-6 (IV)

G.  Implement organizational strategies to improve hand 
hygiene compliance.
1. Use a systematic, multistep approach.7,9 (III)

a. A drastic increase in hand hygiene compliance in a 
low-resource setting was associated with activities 
such as visual demonstration of bacterial contam-
ination, leader engagement, testing knowledge, 
and sharing progress during regular staff 
meetings.10 (IV)

2. Implement multimodal strategies including perfor-
mance feedback to improve hand hygiene compli-
ance and to reduce infection and colonization 
rates.11-15 (I)

3. Involve the clinician with the evaluation of hand 
hygiene products to assess for product feel, fra-
grance, and skin irritation. Provide alternatives for 
clinicians who have sensitivity to a particular 
product. Other products for skin care such as 
gloves, lotions, and moisturizers should be 
assessed for compatibility with hand antisepsis 
products.1 (IV)

Section Three: Infection Prevention and Control
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4. Provide the clinician with education on hand 
hygiene, monitor hand hygiene performance, and 
provide feedback regarding hand hygiene perfor-
mance.1,3,5,11-15 (III)
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17. STANDARD PRECAUTIONS

Standard
17.1 Standard Precautions are used during all patient care 
procedures and in all clinical settings that potentially expose 
the clinician to blood and body fluids, secretions, excretions 
(except sweat), nonintact skin, and mucous membranes 
and may contain transmissible infectious agents.
17.2 Personal protective equipment (PPE) is selected and worn 
based on the nature of the patient interaction and potential 
for exposure to blood, body fluids, or infectious agents, and 
based upon Transmission-Based Precautions in effect at the 
time of the patient encounter for specific communicable 
diseases and for patients who may be immunocompromised.
17.3 Surfaces that are in close proximity to the patient and fre-
quently touched surfaces in the patient care environment are 
cleaned and disinfected more frequently than other surfaces.
17.4 Spills of blood or other potentially infectious materials 
are promptly cleaned and decontaminated.
17.5 Durable medical equipment ([DME] eg, electronic infu-
sion pumps, vascular visualization devices) is cleaned and 
disinfected before and after each patient use with disinfec-
tants that have microcidal activity against pathogens likely 
to contaminate the equipment and in accordance with man-
ufacturers’ directions for use for cleaning and disinfecting.

Practice Recommendations
A.  Perform hand hygiene as it is a major component of 

Standard Precautions.
1. Ensure access to hand hygiene facilities and appropri-

ate hand antiseptic cleansers (liquid soap and water 
and ABHR). Refer to Standard 16, Hand Hygiene.

B. Ensure that sufficient and appropriate PPE is available 
and readily accessible at the point of care; when wear-
ing any type of PPE, remove at the end of the procedure 
before leaving the patient care space.1-6 (V)

C. Perform hand hygiene immediately in between each 
step of removing PPE if the hands become contaminat-
ed, immediately after removing all PPE, and before 
leaving the patient’s environment.1-7 (III)

D. Wear gloves that fit appropriately and extend to cover 
the wrist of an isolation gown (if worn) when there is 
potential contact with blood (eg, during phlebotomy, 
venipuncture), body fluids, mucous membranes, nonin-
tact skin, or contaminated equipment.

https://www.cdc.gov/hicpac/pdf/core-practices.pdf
https://www.cdc.gov/coronavirus/2019-ncov/hcp/hand-hygiene.html
https://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf
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1. Change gloves during patient care when torn, when 
heavily contaminated, or if moving from a contaminated 
body site to a clean body site within the same patient.

2. Do not reuse gloves or use for more than 1 patient. 
Gloves are single-use.

3. Gloves should not be considered as a substitute for 
hand hygiene.1-8 (III)

E. Wear a single-use disposable gown or apron to protect 
skin and clothing during procedures or activities in 
which contact with blood or body fluids is anticipated.
1. Do not wear the same gown/apron when caring for 

more than 1 patient.1-6 (III)
F. Wear eye protection, which may include goggles with a 

face mask, or face shield alone, to prevent the potential 
splash or spray of blood, respiratory secretions, or other 
body fluids from the mouth, nose, and eyes.1-6 (III)

G. Educate the clinician to implement respiratory hygiene/
cough etiquette by covering the mouth/nose with a 
tissue when coughing, promptly disposing of used tis-
sues, and performing hand hygiene; educate the clini-
cian to stay home when ill.1,3,4 (III)

H. Educate the patient and caregiver to implement respira-
tory hygiene/cough etiquette by placing a face mask on 
the coughing person if tolerated and appropriate or 
covering the mouth/nose with a tissue when coughing, 
promptly disposing of used tissues, and performing 
hand hygiene; educate visitors/family about need for 
other PPE when near the patient.1,3,4 (III)

I. Clean and disinfect DME (eg, intravenous [IV] poles, flow-con-
trol devices, vascular visualization devices) using an appropri-
ate disinfectant (eg, Environmental Protection Agency [EPA]–
registered disinfectant) before and after each use.
1. Develop organizational procedures based upon man-

ufacturers’ instructions for cleaning and disinfection.
2. Maintain separation between clean and soiled 

equipment to prevent cross contamination.9 (IV)
J. Employ practices to reduce the risk for transmission of 

microorganisms from home to home when providing 
care in the home setting.
1. Clean the inside and the outside of the clinical bag 

carried from home to home by home care clinicians. 
One study found that the inside/outside of the clin-
ical bag and equipment within the bag are frequent-
ly contaminated with human pathogens, including 
multidrug resistant organisms (MDROs).10-11 (IV)

2. Perform hand hygiene before opening the clinical 
bag to retrieve needed supplies and equipment, 
after removing supplies and before direct patient 
contact, after contact with the patient’s intact skin 
(eg, taking blood pressure), and after contact with 
inanimate objects in the patient’s vicinity.10-11 (IV)

3. Limit reusable patient care equipment and leave in 
the home until discharged when caring for a patient 
with an MDRO. Clean and disinfect before removing 
from the home or transport in a container (eg, 

plastic bag) to an appropriate site for cleaning and 
disinfection.11-12 (IV)

K.  Use a multimodal approach to Standard Precaution 
education and training.13 (III)
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Standard
18.1 Aseptic Non Touch Technique (ANTT®) is applied to all 
infusion-related procedures, including vascular and other 
infusion access device insertion and management, and 
administration of infusion medications and solutions, as a 
critical aspect of infection prevention.
18.2 Clinicians and patients/caregivers who administer 
infusions and manage vascular access and other infusion 
devices are educated in ANTT.

Practice Recommendations
A.  Standardize the use of aseptic technique with the inter-

national standard approach of ANTT for all invasive 
clinical procedures.1-3 (V)

B. Document the clinical competency of ANTT as a core 
competency for all clinicians. This encompasses all 
aspects of infusion therapy, including but not limited to, 
preparation and administration of infusion solutions 
and medications and insertion and management of 
VADs and other infusion devices (see Standard 5, 
Competency and Competency Assessment).1-7 (V)

1. Recognize that clinicians are ultimately responsible 
for ensuring the safe and consistent application of the 
components of ANTT for each and every clinical inter-
vention requiring aseptic technique (refer to Standard 
5, Competency and Competency Assessment).

2. Ensure standardized practice through incorporation of 
ANTT within the organization that includes ANTT educa-
tion, initial/ongoing competency assessment, and mon-
itoring of practice standards through audit.1,2,5,6,8 (V)

3. Use multimodal standardized resources for clinician 
education and training as outlined in the ANTT® 
Clinical Practice Framework.4,6,9,10 (III)

C. Employ ANTT through Key-Part and Key-Site Protection, 
routine integration of Standard Precautions, and appro-
priate use of aseptic fields and non-touch technique. 
Hand hygiene is a fundamental component of ANTT 
(see Standard 16, Hand Hygiene; Standard 17, Standard 
Precautions).1-3,5,8,11-13 (III)

D. Select either Standard-ANTT or Surgical-ANTT for the 
procedure as determined by organizational policy or 
clinician risk assessment using the defined ANTT risk 
assessment. The decision is guided as follows:

KEY DEFINITIONS
Aseptic Technique: A set of infection prevention actions aimed at protecting patients from infection during invasive 
clinical procedures and management of indwelling medical devices; notably, it is a generic term that is variously defined, 
interpreted, and used interchangeably with other practice terms, such as clean, sterile, and non-touch technique.
Aseptic Non Touch Technique (ANTT®): A specific and comprehensively defined type of aseptic technique 
with a unique theory-practice framework based on an original concept of Key-Part and Key-Site Protection; achieved 
by integrating Standard Precautions such as hand hygiene and personal protective equipment with appropriate aseptic 
field management, non-touch technique, and sterilized supplies. It is designed for all invasive clinical procedures and 
management of invasive medical devices. In the context of infusion therapy, this includes vascular access device (VAD) 
placement and management and infusion administration.
The 5 practice terms to using ANTT: 

•   Key-Site: Any portal of entry into the patient (eg, VAD site, injection site, open wound). 
•   Key-Part: The part of the procedure equipment that, if contaminated, is likely to contaminate the patient (eg, 

syringe tip, male luer end/spike of administration set, injection needle). 
•   General Aseptic Field: A decontaminated and disinfected procedure tray or single-use procedure kit/barrier. Used 

to promote, but not ensure, asepsis. 
•   Critical Aseptic Field: A sterile drape/barrier. Used to ensure asepsis; all procedure equipment is placed upon the 

drape and managed collectively. 
•   Micro Critical Aseptic Field: A small protective sterile surface/housing (eg, sterile caps, covers, and the inside of 

recently opened sterile equipment packaging) that protect Key-Parts individually.
Standard-ANTT: A combination of Standard Precautions and an approach of protecting Key-Parts and Key-Sites 
individually, using non-touch technique and Micro Critical Aseptic Fields within a General Aseptic Field. Used for clini-
cal procedures where achieving asepsis and protecting Key-Parts and Key-Sites is straightforward and short in duration, 
such as VAD flushing and locking, administration set preparation and change, intravenous medication administration, 
and simple wound care. In the event of Key-Parts or Key-Sites requiring direct touch, then sterile gloves must be used.
Surgical-ANTT: A combination of Standard Precautions and an approach of protecting Key-Sites and Key-Parts 
collectively using a sterile drape(s) and barrier precautions. Used for clinically invasive procedures where achieving 
asepsis and protecting Key-Parts and Key-Sites are difficult and/or procedures are long in duration, such as surgery and 
central vascular access device insertion.

18.  Aseptic Non Touch Technique (ANTT®)
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1. For this procedure, is the clinician able to protect all 
Key-Parts individually?
a. If yes, then Standard-ANTT is used. If no, then 

select Surgical-ANTT.
b. The clinician considers a number of practice var-

iables, including:
i. The number and size of Key-Parts and Key-Sites.
ii. The invasiveness of the procedure.
iii. The duration of the procedure.
iv. The environment within which the proce-

dure will take place.
v. The level of PPE required.5 (V)

2. Use Standard-ANTT for simple procedures of short 
duration, involving few and small Key-Parts (easily 
and readily protected by Micro Critical Aseptic Fields 
and non-touch technique). Examples include infu-
sion of medications, phlebotomy, and short periph-
eral intravenous catheter (PIVC) placement; if gloves 
are indicated, nonsterile gloves are typically worn; in 
the event that Key-Parts or Key-Sites require direct 
touch, sterile gloves are worn.1,4,5,14-16 (V)

3. Use Surgical-ANTT for longer, complex procedures, 
involving multiple or large Key-Parts (eg, central vas-
cular access device [CVAD] insertion, CVAD exchange), 
while employing barrier precautions and appropriate 
use of PPE.1,4,5,17 (I)
a. For Surgical-ANTT, sterile gloves are worn; how-

ever, still employ a non-touch technique of Key-
Parts whenever practical to do so.1,2,5,8 (V)

E. Ensure the aseptic state of Key-Parts and Key-Sites by 
appropriate device disinfection and skin antisepsis 
(refer to Standard 33, Vascular Access Site Preparation 
and Skin Antisepsis; Standard 34, Vascular Access Device 
Placement; Standard 36, Needleless Connectors; 
Standard 44, Blood Sampling).

F. Maintain asepsis during VAD dwell time by the use and 
management of sterile dressings and appropriate 
securement devices, applied and maintained using 
ANTT (refer to Standard 38, Vascular Access Device 
Securement; Standard 42, Vascular Access Device 
Assessment, Care, and Dressing Changes).

G.  Ensure effective management of the patient care set-
ting prior to clinical procedures, including purposeful 
decontamination to help reduce the transmission of 
pathogenic microorganisms.8,10-12,18-19 (I)
1. Perform appropriate decontamination and disinfec-

tion (before, during, and after clinical intervention) 
of DME used with an ANTT procedure (eg, ultra-
sound, electronic infusion pump). See Standard 17, 
Standard Precautions; refer to Section Four: Infusion 
Equipment.5 (V)
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See Appendix B, Aseptic Non Touch Technique (ANTT®) 
Clinical Practice Framework.

19. TRANSMISSION-BASED PRECAUTIONS

Standard
19.1 Transmission-Based Precautions, including Airborne 
Precautions, Droplet Precautions, and/or Contact Precautions, 
are implemented when strategies, in addition to Standard 
Precautions, are required to reduce the risk for transmission 
of infectious agents.
19.2 Airborne Precautions are implemented to prevent the 
transmission of infectious agents that remain infectious 
when suspended in the air over long distances.
19.3 Droplet Precautions are implemented to prevent 
transmission of pathogens spread through close respiratory 
or mucous membrane contact with respiratory secretions.
19.4 Contact Precautions are implemented to prevent the 
transmission of infectious agents, which are spread by 
direct or indirect contact with the patient or the environ-
ment, including when there are excessive bodily discharges, 
such as wound drainage.
19.5 Transmission-Based Precautions are adapted and 
applied as appropriate for nonacute care settings where 
infusion therapy is provided, including long-term care facili-
ties, home care, ambulatory, and other settings.
19.6 Transmission-Based Precautions are adapted and 
modified to deal with infectious disease crises, such as 
pandemics, under the direction of organizations including 
the Centers for Disease Control and Prevention (CDC) and 
the World Health Organization (WHO).

Practice Recommendations
A.  Select and use PPE for Transmission-Based Precautions 

based on the nature of the patient interaction and 
potential for exposure to blood, body fluids, or infec-
tious agents and isolation precaution guidelines in 
effect at the time of the patient encounter for specific 
communicable diseases.1-5 (III)

B. Observe Droplet Precautions, in addition to Standard 
Precautions, when there is potential contact with res-
piratory secretions and sprays of blood or body fluids; 
wear a face mask, eye protection, and fluid repellent 
gown, when there is potential contact with respiratory 
secretions and sprays of blood or body fluids.1-4 (III)

C. Perform hand hygiene before donning PPE, immediately 
in between each step of removing PPE if the hands 

become contaminated, immediately after removing all 
PPE, and before leaving the patient’s environment.1-6 (III)

D. Wear a fit-tested, certified, N95-or-higher respirator 
and observe Airborne Precautions, in addition to 
Standard Precautions, if an infection spread by airborne 
route is suspected or confirmed, or when microbial 
agents become airborne transmissible, during 
unexpected aerosol-generating procedures (eg, intuba-
tion) to prevent the potential exposure to infectious 
agents. Perform fit testing prior to initial respirator use 
and repeat if there are significant changes to facial 
structures and at least annually thereafter.1,2,4,6,7 (III)
1. Instruct clinicians to perform a seal check every time 

the respirator is worn and adjust as needed.7 (V)
E. Establish and maintain a Respiratory Protection 

Program.8-10 (IV)
F. Maintain Transmission-Based Precautions until it is 

determined that the cause of the symptoms is not due 
to an infectious agent or the duration of the recom-
mended isolation precautions has been met.1 (III)

G. Employ “enhanced barrier precautions,” a specific strat-
egy required for US nursing homes (skilled nursing facil-
ities) when performing high-contact resident care activ-
ities that provide opportunities for transfer of MDROs 
to staff hands and clothing.
1. Wear gloves and gown when performing any 

high-contact care activity in a nursing home, which 
includes care required for wounds and/or indwelling 
medical devices (eg, CVAD, urinary catheter, feeding 
tube, tracheostomy/ventilator) for those who reside 
on a unit or wing where a resident known to be 
infected or colonized with a novel or targeted MDRO 
resides.11 (V)

H. Implement strategies to deal with crises such as pan-
demics by reducing health care facility risk (eg, limit 
visitors, cancel elective procedures), isolating sympto-
matic patients, and protecting clinicians (eg, barriers at 
triage; limit number of staff caring for patient; ensure 
availability of PPE where most needed, eg, N95 respira-
tors in the presence of aerosol-generating procedures; 
and adoption of technology, eg, wireless probes, elec-
trocardiogram [ECG] technology to minimize the need 
for radiological confirmation of device tip location).
1. Understand that care decisions in a crisis are neces-

sarily constrained by specific conditions under a cri-
sis, such as a pandemic.

2. Implementation of crisis standards of care are done 
within the health care organization and in collabora-
tion with health care professionals, policy makers, 
and the community.12-14 (V)

I. Notify accepting facilities and transporting agencies 
about suspected infections and the need for 
Transmission-Based Precautions when patients are 
transferred.4 (V)

J.   In the home setting, when caring for a patient with an 
MDRO or on Transmission-Based Precautions, limit 
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reusable patient care equipment and leave in the 
home until no longer necessary. Clean and disinfect 
equipment before removing from the home and place 
in a container (eg, plastic bag) or transport to an 
appropriate site for cleaning and disinfection.1,15-17 (IV)
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20.  COMPOUNDING AND PREPARATION 
OF PARENTERAL SOLUTIONS AND 
MEDICATIONS

Standard
20.1 Parenteral solutions and medications are compounded 
in accordance with laws, rules, and regulations established 
by regulatory and accrediting bodies in each jurisdiction 
(eg, countries, states, provinces).
20.2 Parenteral solutions and medications are compound-
ed and/or prepared following processes to create a sterile 
product.

Practice Recommendations
A.  Administer, whenever possible, medications that have 

been compounded (prepared, mixed, packaged, and 
labeled) in a pharmacy that complies with compound-
ing standards and regulations.1-3 (II)

B. Adhere to safe injection practices when preparing par-
enteral medications and solutions outside of the phar-
macy environment; improper infusion and injection 
practices have resulted in transmission of bloodborne 
viruses and other microbial pathogens.
1. Adhere to ANTT when preparing medications (refer 

to Standard 18, Aseptic Non Touch Technique).
2. Use medications packaged as single-dose or single- 

use for only 1 patient.
3. Discard a single-dose vial after a single entry.
4. Dedicate a multidose vial for a single patient.
5. Use a multidose vial for up to a maximum of 28 days 

of opening or puncture unless there is a specified 
expiration date labeled by the manufacturer.
a. Label a multidose vial with the beyond-use date 

(BUD) and store the vial according to the 
manufacturer’s recommendations. Discard if 
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the vial lacks a BUD, the sterility is compromised 
or questionable, and after the BUD has been met.

6. Disinfect the vial septum before each entry and the 
neck of a glass ampoule with 70% alcohol prior to 
vial access or breaking of the ampoule; allow the 
disinfectant to dry prior to entry.
a. Use a blunt fill needle with filter or filter straw to 

withdraw medication from an ampoule and dis-
card any leftover medication; do not infuse or 
inject medication through a filter needle.

7. Use a new needle and syringe for every injection.
8. Never use the same syringe to administer medica-

tion to more than 1 patient.4-6 (IV)
C. Use single-use, commercially prepared, prefilled syringe 

of appropriate solution to flush and lock VADs to reduce 
the risk of catheter-associated bloodstream infection 
(CABSI) and save time for syringe preparation (refer to 
Standard 41, Flushing and Locking).

D. Do not use IV solutions in containers intended for infu-
sion, including minibags, as common-source containers 
(multidose product) to dilute or reconstitute medica-
tions.4-6 (IV)

E. Prepare a single-dose medication for an individual 
patient in accordance with labeling provided by the 
manufacturer.
1. Prepare medications and assemble needed sup-

plies in a clean area using a General Aseptic Field/
Micro Critical Aseptic Fields in accordance with 
ANTT (refer to Standard 18, Aseptic Non Touch 
Technique).

2. Use IV push medications for adults in a ready-to-ad-
minister form to minimize the need for manipula-
tion outside the pharmacy sterile compounding 
area; only dilute when recommended by the manu-
facturer or in accordance with organizational poli-
cies, procedures, or practice guidelines.
a. Do not use prefilled flush syringes for dilution of 

medications. Differences in gradation markings, 
an unchangeable label on prefilled syringes, 
partial loss of the drug dose, and possible con-
tamination increase the risk of serious medica-
tion errors with syringe-to-syringe drug transfer 
(refer to Standard 41, Flushing and Locking).

3. Prepare medications immediately prior to administra-
tion; if not immediately administered, label all clini-
cian-prepared medications at the location of prepara-
tion without any break in the procedure (refer to 
Standard 59, Infusion Medication and Solution 
Administration).

4. Limit preparation to the pharmacy, whenever possible, 
when it is necessary to combine more than 1 medica-
tion in a single syringe for IV push administration.

5. Use a syringe appropriately sized for the medication 
being injected after confirmation of VAD patency by 
detecting no resistance and the presence of a blood 
return during the flushing procedure.

a. Do not withdraw IV push medications from com-
mercially available, cartridge-type syringes into 
another syringe for administration.

b. Do not transfer the medication to a larger 
syringe.4-8 (IV)

F.   Provide education and competency assessment; nurse 
medication administration skills were found to need 
improvement, particularly in the areas of medication 
preparation and administration.9 (I)
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21. MEDICAL WASTE AND SHARPS SAFETY

Standard
21.1 Safe handling and disposal of regulated medical waste 
are based on laws, rules, and regulations established in 
each jurisdiction (eg, countries, states, provinces) and 
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defined in organizational policies, procedures, and/or prac-
tice guidelines.
21.2 Risk reduction for clinician exposure to potentially 
infectious materials and for needlestick injuries is includ-
ed in an organization’s quality improvement (QI) program.
21.3 Contaminated sharps are discarded in a nonperme-
able, puncture-resistant, tamperproof, biohazard container 
that is easily accessible and located in the immediate area 
where sharps are used.
21.4 Safety-engineered devices that isolate or remove the 
bloodborne pathogens hazard are available in the work-
place and, when used, are consistently activated and used 
in accordance with manufacturers’ directions for use.

Practice Recommendations
A.  Reduce the risk of needlestick injury associated with 

parenteral injections, VADs, and blood sampling proce-
dures.
1. Use safety-engineered devices to prevent needle-

stick injury.1-14 (I)
2. Consider the use of passive safety-engineered 

devices.12-14 (I)
3. Do not recap, break, or bend sharps; discard directly 

into sharps container.
a. Activate built-in safety controls during use, and 

discard as a single unit after use.1-5 (I)
4. Dispose of sharps in a sharps container that is 

closable, puncture-resistant, leakproof, appro-
priately labeled or color-coded, and large 
enough to accommodate disposal of the entire 
blood collection assembly (ie, holder and nee-
dle).1-11 (I)
a. Consider additional or enhanced security meas-

ures where a higher risk of tampering is possible 
(eg, pediatric or mental health units, correction-
al facilities).15 (V)

B. Educate clinicians in safe practices relative to handling 
of sharps, medical waste disposal, and use of safety- 
engineered devices; the risk of needlestick injury is 
reduced when education is combined with implementa-
tion of sharps safety products.
1. Address the importance of reporting needlestick 

injuries and exposure to bloodborne pathogens; 
needlestick injuries are prevalent and underreport-
ed in a number of countries.7,16-24 (I)

2. Involve clinician end users in evaluation of safety- 
engineered devices (see Standard 12, Product 
Evaluation, Integrity, and Defect Reporting).1,2,4 (V)

C. Identify, report, and document exposure to potentially 
infectious materials or injury from sharps; follow organ-
izational protocol for postexposure follow-up.
1. Monitor and analyze data for trends and implement 

appropriate QI activities (see Standard 6, Quality 
Improvement).6-12 (I)

D.  Consider use of a checklist as a guideline for handling 
medical waste.25 (V)
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The Art and Science of Infusion Nursing

Section Standards
I. To ensure patient safety, the clinician is competent in the 
use of infusion equipment, including knowledge of appro-
priate indications, contraindications, and manufacturers’ 
directions for use.
II. The use and maintenance of infusion equipment is 
established in organizational policies, procedures, and/or 
practice guidelines.
III. Infusion equipment is cleaned and disinfected after 
each patient use with disinfectants that have antimicrobial 
activity against pathogens likely to contaminate the equip-
ment and in accordance with manufacturers’ directions for 
cleaning and disinfecting.

22. VASCULAR VISUALIZATION

Standard
22.1 Vascular visualization technology is employed to 
increase insertion success of the most appropriate, least 
invasive vascular access device (VAD), minimizing the need 
to escalate to an unnecessary, more invasive device and to 
reduce insertion-related complications.

Practice Recommendations
A.  Assess the patient’s medical history for conditions that 

may affect the peripheral vasculature and increase the 
need for visualization technology to assist in locating 
appropriate venous or arterial insertion sites. Factors 
that increase difficulty with locating veins by observa-
tion and palpation (known as landmark techniques) 
include, but are not limited to:
1. Disease processes that result in structural vessel 

changes (eg, diabetes mellitus, hypertension).
2. History of frequent venipuncture and/or lengthy 

courses of infusion therapy.
3. Variations in skin between patient populations, such 

as darker skin tones and excessive hair on the skin.
4. Skin alterations, such as the presence of scars or 

tattoos.
5. Patient’s age (both neonates and the elderly).
6. Obesity.
7. Fluid volume deficit.1-5 (I)

B.  Assess the anatomy prior to insertion when using ultra-
sound to identify vascular anomalies (eg, occlusion or 
thrombosis) and to assess vessel diameter.
1. Select the most appropriate vessel to cannulate 

based on vessel size, shape, depth, flow, and 
patency; identification of potential structures to 

avoid (eg, nerves, arteries) within the vicinity of 
insertion; respiratory variation; catheter-to-vein 
ratio; and operator experience.

2. Minimize damage to surrounding structures; identi-
fy vessels in the short (transverse) axis and proceed 
with insertion, or, alternatively, if the long (longitu-
dinal) axis for needle insertion is preferred for adult 
patients redirect the probe to this plane upon com-
pletion of initial assessment.6-10 (I)

C.  Consider the use of visible light devices that provide 
transillumination of the peripheral veins.
1. Visible light devices aid in locating superficial veins 

in neonates; however, their usefulness in infants, 
older children, and adults is limited due to the thick-
ness of subcutaneous tissue and size of the arm cir-
cumference.11-15 (II)

2. Use only cold light sources in devices designed for 
vascular visualization. Thermal burns have been 
reported due to close contact between skin and the 
light source when the device emits heat (eg, tradi-
tional flashlights).15 (V)

D.  Use near infrared (nIR) light technology to aid in locat-
ing viable superficial peripheral venous sites and 
decreasing procedure time for peripheral intravenous 
catheter (PIVC) insertion.
1. Available technology includes hands-free devices 

that capture an image of the veins and reflect it back 
to the skin’s surface or to a screen.

2. Use nIR light technology to assess peripheral 
venous sites and facilitate more informed deci-
sions about vein selection (ie, bifurcating veins, 
tortuosity of veins, palpable but nonvisible veins, 
location of venous valves). The use of nIR technol-
ogy has been associated with enhanced 
first-time insertion success and decreased proce-
dural time compared to traditional visual assess-
ment and palpation in some populations, such as 
neonates.12-14 (II)

E.  Measure the catheter-to-vessel ratio prior to insertion 
of an upper extremity VAD; ensure a catheter-to-ves-
sel ratio of less than 45%; while research is focused on 
peripherally inserted central catheter (PICC) insertion, 
this ratio can be applied to midline catheters as well, 
as they are placed in the same veins (see Standard 34, 
Vascular Access Device Placement; Standard 53, 
Catheter-Associated Deep Vein Thrombosis).6,16,17 
(A/P)

Section Four: Infusion Equipment
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F.  Use ultrasound for PIVC and midline catheter insertion.
1. Adults: studies report fewer venipuncture attempts 

and decreased escalation to central vascular access 
device (CVAD) insertion.5,18-23 (I)
a. Short PIVC: use ultrasound in adult patients with 

difficult intravenous access (DIVA).5,6,8,10,24-27 (I)
b. Long PIVC: insertion with ultrasound may reduce 

failure due to an increased ratio of catheter 
within the vessel; 1 study demonstrated a reduc-
tion in catheter failure rate (when ≥65% of the 
catheter resided within the vein).28 (IV)

2. Pediatric patients:
a. Some small randomized controlled trials (RCTs) 

and prospective observational studies have 
demonstrated improved, first-time PIVC inser-
tion success; reduced number of attempts; 
and shorter procedural time with use of 
ultrasound; however, more large, well- 
designed RCTs are needed to confirm these 
results in various pediatric populations and 
settings.13,29-35 (II)

b. Consider use of short axis (out of plane view) vs 
long axis (in plane view) for PIVC insertion; this 
technique has shown improved insertion suc-
cess in pediatric patients.29,36 (IV)

G.  Use real-time ultrasound guidance and a systematic 
approach to insertion of CVADs in adults and children to 
improve insertion success rates, reduce number of nee-
dle punctures, and decrease insertion complication 
rates.9,10,37-39 (I)

H.  Use ultrasound guidance for arterial puncture and cath-
eter insertion in adults and children.
1. Ultrasound-guided insertion of the radial artery has 

been associated with higher first-attempt success 
and lower failure rate compared to palpation, with 
no significant difference in time to insertion or 
hematoma formation in adult and pediatric 
patients.24,37,40-42 (I)

2. Use real-time, ultrasound-guided femoral arterial 
line insertion, as it has been associated with reduced 
hematoma formation and vascular complica-
tions.10,24,37,43 (I)

I.  Use a sterile single-use gel packet and a sterile sheath 
over the probe and disinfect before and after each use 
to reduce the risk for ultrasound probe contamination 
and subsequent risk for infection; refer to manufactur-
ers’ directions for use.6,7,44 (V)

J.  Assess and document clinician competency in the use of 
vascular visualization technology for insertion of VADs. 
This knowledge includes, but is not limited to, 
assessment of vessels, size, depth, location, potential 
complications, and adherence to and awareness of 
Aseptic Non Touch Technique (ANTT). See Standard 5, 
Competency and Competency Assessment; Standard 18, 
Aseptic Non Touch Technique.45 (V)
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23.  CENTRAL VASCULAR ACCESS DEVICE 
TIP LOCATION

Standard
23.1 Tip location of a CVAD is determined radiographically or by 
other imaging technologies prior to initiation of infusion therapy 
or when clinical signs and symptoms suggest tip malposition.
23.2 The original tip location is documented in the patient’s 
health record and made available to other organizations 
involved with the patient’s care.
23.3 The CVAD tip location with the greatest safety profile 
in adults and children is the cavoatrial junction (CAJ).

Practice Recommendations
A.  Determine the desired catheter length for insertion by 

anthropometric measurement including, but not limit-
ed to, external measurement from the planned inser-
tion site to the third intercostal space, use of formulas 
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to calculate length based on body surface area, or 
measurement from preprocedural chest radiographs.1-4 
(IV)

B. Position the tip of a CVAD in the lower third of the supe-
rior vena cava (SVC) at or near the CAJ for adults and 
children.
1. For upper body insertion sites, respiratory variation, 

arm movement, and changes in body position will 
cause the CVAD tip to move above or below the CAJ, 
indicating excursion into the upper right atrium. Tip 
location deeper in the right atrium near the tricus-
pid valve or in the right ventricle is associated with 
cardiac arrhythmias (see Standard 54, Central 
Vascular Access Device Malposition).5-11 (II)

2. For lower body insertion sites, the CVAD tip should 
be positioned in the inferior vena cava (IVC) above 
the level of the diaphragm.4,12,13 (IV)

3. For hemodialysis CVADs, proper location of the 
CVAD tip is at the mid-right atrium to avoid vessel 
and right atrial trauma and consequent complica-
tions.14 (IV)

C. Avoid placing tip of the CVAD outside the SVC or IVC (eg, 
innominate, brachiocephalic, subclavian, external, or 
common iliac veins), as this is associated with higher 
rates of complications. In rare circumstances including 
anatomical or pathophysiological changes, these 
less-than-ideal tip positions might be clinically 
indicated.5,6,11,15-21 (III)

D. Avoid intracardiac tip location in neonates and infants 
less than 1 year of age as this tip location has been 
associated with vessel erosion and cardiac tamponade. 
This complication has been described in the literature 
with particular reference to the use of small-gauge 
catheters typically less than 3 French (Fr).2,12,22-37 (II)

E. Use methods for identifying CVAD tip location during 
the insertion procedure (ie, “real-time”) due to greater 
accuracy, more rapid initiation of infusion therapy, and 
reduced costs.38-47 (III)
1. Use electrocardiogram (ECG) methods with either a 

metal guidewire or a column of normal saline inside 
the catheter lumen and observe the ECG tracing 
to place the CVAD tip at the CAJ. Follow manufactur-
ers’ directions for use with other ECG-based tech-
nology using a changing light pattern to detect tip 
location.1,2,4,11,23,24,26,27,43,44,48-61 (II)

2. Assess patient for known history of cardiac dys-
rhythmias and the presence of a P wave on ECG (if 
available) before planning to use ECG technology for 
placement. Contraindications to the use of ECG 
technology include patients with an abnormal ECG 
rhythm with an absence or alteration in the P wave 
(eg, presence of pacemakers, extreme tachycardia). 
Recent prospective observational studies have 
demonstrated safety and efficiency of using ECG to 
confirm catheter tip position in patients with atrial 
fibrillation.1,51,62 (IV)

3. Consider the use of ultrasound for CVAD tip loca-
tion. The clinical applicability of this is currently 
limited by the small sample sizes used to demon-
strate its efficacy as a reliable and safe method to 
replace chest radiographs in all ages, and its useful-
ness is limited by the knowledge, skill, and experi-
ence of the operator.36,43,44,46,63-65 (III)
a. The addition of agitated saline to enhance trans-

thoracic echocardiography has been shown to 
be effective in detecting catheter tip position in 
the lower third of the SVC, as well as detecting 
catheter malposition through delayed opacifica-
tion and reduced echogenicity.66-68 (IV)

4. Consider the use of ultrasound to confirm catheter 
tip position in neonates due to the relative ease of 
visualizing the catheter tip in this age group, as well 
as in the emergency department or other critical 
care environments where immediate confirmation 
of tip location is time critical.46,69 (IV)

5. Avoid fluoroscopy except where CVAD placement is 
difficult or has failed at the bedside, as it requires 
exposure to ionizing radiation.4,53,62,70 (IV)

6. Postprocedure radiograph imaging is not necessary 
if alternative tip location technology confirms prop-
er tip placement.46,50,71 (II)

F. Confirmation of tip location by postprocedure chest 
radiograph remains acceptable practice and is required 
in the absence of technology used during the proce-
dure. This method is less accurate because the CAJ 
cannot be seen on the radiograph, requiring identifica-
tion of tip location by measurement from the carina, 
trachea-bronchial angle, or thoracic vertebral bodies. 
Patient repositioning or movement results in distal or 
proximal migration of the catheter tip by as much as 2 
cm dependent on the movement.4,12,69,72-75 (II)

G. Recognize that radiographic or ECG tip location technol-
ogy does not differentiate between venous and arterial 
placement. If arterial placement is suspected, use other 
methods to confirm or refute arterial placement.
1. Re-evaluate CVAD tip position if there are signs and 

symptoms of malposition (refer to Standard 54, 
Central Vascular Access Device Malposition).

H. Immediately post-CVAD insertion and prior to initiating 
infusion therapy, a clinician with documented competency 
must verify the CVAD tip position by using ECG or assess-
ing the postprocedure chest radiograph. 2,21,76,77 (V)

I. Assess the catheter tip position when a patient is trans-
ferred from an external health care facility; if all the 
following criteria are met, it is appropriate to use the 
catheter without additional tip confirmation:
1. Documentation exists confirming catheter tip posi-

tion at the CAJ on insertion.
2. Ability to aspirate blood and flush the catheter with-

out resistance.
3. External catheter length remains the same as docu-

mented upon insertion.
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4. When any of these criteria are not met, catheter tip 
placement should be confirmed with a chest radio-
graph. (Committee Consensus)

J.  Document the time of insertion and CVAD tip location 
by including a copy of the ECG tracing, chest radiograph 
note, or other appropriate report in the patient’s health 
record (refer to Standard 10, Documentation in the 
Health Record).
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24. FLOW-CONTROL DEVICES

Standard
24.1 The selection of a flow-control device(s) is based 
upon factors including the prescribed infusion therapy, rate 
control requirements, infusion-related risks, patient care 
setting, and available resources within the organization.

24.2	 Administration	 sets	 with	 anti–free-flow	mechanisms	
are used with electronic infusion pumps.

Practice Recommendations
A.  Choose a method for flow-control based upon factors 

such as age, condition, mobility, self-administration 
ability, preference, and lifestyle of the patient; type of 
VAD; type of therapy, frequency, dosing, drug stability, 
and rate of infusion; the potential for side effects or 
adverse effects of the therapy; health care setting; and 
reimbursement.1–10 (IV)
1. Use nonelectronic, flow-control devices for low-risk 

infusions where some variation in flow rate is not crit-
ical. These may include gravity infusion sets, mechani-
cal pumps such as elastomeric balloon pumps, spring-
based pumps, and negative-pressure pumps.
a. Choose gravity infusions for small-volume, high-

risk infusions administered through a peripheral 
vein when clinically applicable (eg, vesicant agents). 
See Standard 60, Antineoplastic Therapy.5,11 (V)

b. Consider the use of a manual flow regulator in 
lieu of the roller clamp (eg, allows for setting the 
infusion rate in mLs per hour) to allow for easier 
regulation and more consistent flow; there are 
also electronic drip monitors that can be used 
with a gravity administration set that provide 
more accurate rate monitoring.1,7,9,12-16 (IV)

2. Use electronic infusion pumps for infusion therapies 
that require precise flow-control for safe infusate 
administration.2,7,8,17,18 (IV)
a. Ensure safe and consistent use of electronic  

infusion pumps by using anti–free-flow protec-
tion, air-in-line detection, and pressure and 
occlusion alarms.8,9,19,20 (V)

b. Consider the use of electronic infusion pumps 
with dose-error reduction systems ([DERS] ie, 
smart pumps) for intravenous (IV) administra-
tion of medication and solutions (eg, continu-
ous, intermittent, secondary infusions, 
patient-controlled analgesia [PCA], and epidural, 
spinal, and nerve block infusions) throughout 
the acute care setting, including ambulatory set-
tings such as perioperative/procedural/radiology 
care areas, emergency departments, and infu-
sion centers, as they are associated with reduced 
risk for infusion-related medication errors 
including error interceptions (eg, wrong rate) 
and reduced adverse drug events (see Standard 
13, Medication Verification).4,11,21-25 (IV)
i. Use the drug library in accordance with 

organizational policy, avoiding manual pro-
gramming and overrides of drug library 
alerts.4,11,21-27 (IV)

ii. Update drug libraries regularly (to address 
new drugs, new drug protocols, and drug 
shortages) to avoid unnecessary alerts, and 
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involve end users in the design of the 
library.11,21,22,25-32 (IV)

iii. Consider use of smart pumps with electronic 
health record (EHR) interoperability to fur-
ther reduce manual programming 
errors.11,33,34 (V)

c. Use multichannel infusion pumps only for a sin-
gle patient for the simultaneous delivery of ther-
apies by the same route (eg, IV and epidural 
infusions are not infused on the same individual 
pump).11 (V)

B. Monitor flow-control devices during the administration 
of infusion therapy to ensure safe and accurate delivery 
of the prescribed infusion rate and volume.9 (V)
1. Identify medications that should be administered as 

uninterrupted primary infusions (eg, rapid infusion, 
critical medications).11 (V)

2. Confirm safe infusion of all secondary or piggy-
backed medications.
a. Know the capabilities of the electronic infusion 

pump in use regarding flow rate and volume 
control for secondary medications.

b. When attaching a secondary set above the elec-
tronic infusion pump, use only a primary set that 
contains a back-check valve or use a dedicated 
pump set with integrated mechanisms to pre-
vent retrograde flow of the secondary medica-
tion into the primary solution container.

c. Follow the manufacturers’ directions for correctly 
positioning primary and secondary solution con-
tainers and the needed height differences 
between these containers (ie, head height differ-
ential). Incorrect head height differential can lead 
to unintended flow rates. Alterations in flow rate 
may occur due to differences in the level of solu-
tion in each container (eg, bag, glass bottle), the 
height of the IV pole, and the position of the 
pump. When high-risk medications are given 
through the primary infusion system concurrently 
with the primary infusion, attach the administra-
tion set below the electronic infusion pump con-
trolling the primary fluid flow and use a separate 
electronic infusion pump to control the rate of the 
high-risk medication.29,35-37 (V)

3. Use only accessory devices (eg, administration 
sets, syringes, filters) that are designed to work 
with the flow-control device according to the 
manufacturers’ directions for use (refer to Standard 
35, Filtration).
a. If using syringe pumps for delivery of small vol-

ume infusions, use accessory devices that offer 
the smallest internal volume (eg, microbore 
tubing, shorter length) to minimize residual vol-
ume.38 (V)

4. Assess manually regulated infusion sets at regular 
intervals; verify flow by counting drops and monitor-
ing the infusion volume infused.16 (V)

5. Routinely assess the VAD site to detect infiltration or 
extravasation, as electronic infusion pumps do not 
detect infiltration or extravasation.9,10 (V)

C. Standardize the types of pumps used in an organization 
to promote user familiarity with its operation.9,11.32 (V)
1. Use separate, designated pumps for epidural infu-

sions, enteral infusions, and irrigations and to differ-
entiate from vascular access infusions.11,39 (V)

2. Ensure pumps follow and stay with patients to help 
minimize the need to re-establish infusions after 
patient transfers.35 (V)

3. Collaborate with the health care team, including end 
users, in the evaluation, selection, and launch of 
flow-control devices (see Standard 12, Product 
Evaluation, Integrity, and Defect Reporting).10,20,23,35 
(IV)

D. Recognize the problem of alarm and alert fatigue with 
multiple electronic monitoring and therapeutic devices. 
Implement evidence-based recommendations (eg, alarm  
parameter settings, pump/infusate height) from 
professional agencies and device manufacturers through 
collaboration with the health care team.23-25,32,40,41 (IV)

E. Follow organizational policy regarding use of a flow- 
control device during care transitions (eg, hospital 
admission of patient with an insulin pump).42,43 (V)

F.  Teach patients and/or caregivers in the home care setting 
about safe and effective use of flow-control devices and 
the back-up plan for pump malfunction/failure, identifi-
cation of potential problems, and available resources 
(see Standard 8, Patient Education).9,20,21,26,27 (IV)
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25. BLOOD AND FLUID WARMING

Standard
25.1 Blood and fluid warming are performed only with 
devices specifically designed for that purpose.
25.2 Blood is warmed in a manner to avoid hemolysis.

Practice Recommendations
A.  Use blood and fluid warmers when warranted by patient 

history, clinical condition, and prescribed therapy includ-
ing, but not limited to, avoiding or treating intraoperative 
hypothermia, during treatment of trauma or from expo-
sure, during plasma exchange for therapeutic apheresis, 
for patients known to have clinically significant cold 
agglutinins, for neonate exchange transfusions, or during 
replacement of large blood volumes.1-21 (I)
1. The risk for clinically important hypothermia is 

increased when blood is transfused through a 
CVAD.3 (V)

2. Warmed IV fluids can reduce the incidence of post-
operative shivering.4,10,12,14,21 (I)

3. Warmed IV fluids may enhance a patient’s thermal 
comfort.6,22 (II)

B. Use only a blood or fluid warming device that is indicat-
ed for this purpose in accordance with the manufactur-
ers’ directions for use; is equipped with warning sys-
tems, including audible alarms and visual temperature 
gauges; and is within the maintenance date.2,8,23,24 (V)
1. Assure that equipment used to warm blood, IV flu-

ids, contrast media, and irrigation solutions (eg, 
infusion device, warming cabinet) are monitored for 
proper function, including consistent temperature 
and alarm function. Remove from service if malfunc-
tion is suspected.1-4,23,25 (I)

2. Never use warming methods where temperature 
and infection risks cannot be controlled (eg, micro-
wave oven, hot water bath).1-3,13,23,24 (IV)

C. Do not warm solutions and blood above a set tempera-
ture recommended by the manufacturer of the warm-
ing device.15,24,26 (I)
1. Monitor the patient’s temperature with a device that 

accurately estimates core temperature to assure that 
desired temperature goal is reached.6,10,14,19,27 (I)

2. Several factors may impact the ability to accurately 
infuse blood/fluids at the set temperature including, 
but not limited to, infusion flow rate, length of 

tubing, presence of add-on devices that may restrict 
flow rate (eg, needleless connectors), interruptions 
in administration, initial temperature of blood/fluid, 
total volume infused, environmental conditions, and 
other warming methods used (eg, forced air or radi-
ant warming).4,6,7,9-11,16,18,20,23,28-31 (I)

3. Consider insulating the administration set to reduce 
heat loss if longer tubing is used and if environmen-
tal conditions warrant.7,9,18 (I)

4. Shield the blood component and tubing from photo-
therapy source (eg, ultraviolet) when administering 
warmed (or any) blood to an infant; inappropriate 
warming by exposure of blood to heat lamps or pho-
totherapy lights may produce hemolysis.3 (V)

D.  Consider warming contrast media to reduce the viscos-
ity. This may help to reduce extravasation in the follow-
ing: high-viscosity contrast media, flow rates greater 
than 5 mL/s, and some arterial infusions. When contrast 
media is warmed, use a temperature log for the warmer 
and follow the device manufacturers’ guidelines for 
maintenance of the warming device. Consult the manu-
facturers’ package insert for the specific contrast agent 
regarding whether warming is contraindicated.25,32 (V)
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26. VASCULAR ACCESS DEVICE PLANNING

Standard
26.1 Infusion therapy is initiated based on the patient’s 
diagnosis, review of alternative routes of therapy, and 
consideration of the risks versus the benefits of various 
treatment modalities.
26.2 The appropriate type of VAD, peripheral or central, 
is selected to accommodate the patient’s vascular access 
needs based on the prescribed therapy or treatment reg-
imen, including anticipated duration of therapy, vascular 
characteristics, patient’s age, comorbidities, history of 
infusion therapy, preference for VAD type and location, and 
ability and resources available to care for the device.
26.3 Selection of the most appropriate VAD occurs at the earli-
est opportunity and is a collaborative process among the health 
care team, the patient, and the patient’s caregiver(s).
26.4 The least invasive VAD with the smallest outer diam-
eter and fewest number of lumens needed for the pre-
scribed therapy is selected.
26.5 Vessel health and preservation are prioritized when 
planning vascular access. 

Practice Recommendations

I. General
A.  Collaborate with an interprofessional team to identify 

medications that should and should not be given 
through peripheral veins. Peripheral parenteral therapy 
should ideally be isotonic and of physiological pH. 
When this is not achievable, peripheral intravenous (IV) 
infusion of extremes of pH and osmolarity should be 
avoided to reduce vascular endothelial damage. In clin-
ical practice, many parameters, including administra-
tion site, number of infusion therapies, vein selected, 
related venous blood flow, infusion volume, infusion 
time, and planned duration of therapy, contribute to 
vessel damage. There is no well-defined and generally 
recognized pH or osmolarity limit. Factors to consider 
include, but are not limited to1-6: (A/P)
1. Diluent used to dilute medications to provide the 

final osmolarity of IV infusion
2. pH of infusate
3. Method of administration (eg, continuous or inter-

mittent infusion or manual injection [ie, IV push])

Section Five: Vascular Access Device Selection 
and Placement

KEY DEFINITIONS
Peripheral intravenous catheters (PIVCs): are inserted into and reside in veins of the periphery that 
includes all extremities, the external jugular vein, and scalp veins in neonates. PIVCs are inserted into superficial veins 
located just under the skin in the superficial tissue, as well as deep veins located under the muscle tissue.

INS categorizes 3 types of PIVCs:

 �Short peripheral intravenous catheter (short PIVC): an over-the-needle catheter with a hollow metal stylet 
(needle) positioned inside the catheter, generally inserted in superficial veins.

 �Long peripheral intravenous catheter (long PIVC): inserted in either superficial or deep peripheral veins and 
offers an option when a short PIVC is not long enough to adequately cannulate the available vein. A long PIVC can 
be inserted via traditional over-the-needle technique or with more advanced procedures, such as Seldinger and 
accelerated Seldinger techniques.

 �Midline catheter: inserted into a peripheral vein of the upper arm via the basilic, cephalic, or brachial vein with 
the terminal tip located at the level of the axilla in children and adults; for neonates, in addition to arm veins, mid-
line catheters may be inserted via a scalp vein with the distal tip located in the jugular vein above the clavicle or in 
the lower extremity with the distal tip located below the inguinal crease.

Section Standards
I. Insertion and removal of vascular access devices (VADs) are performed by providers/clinicians within the boundaries of their 
identified scope of practice, based on their licensure, upon documented competency, and in accordance with organizational 
policies, procedures, and/or practice guidelines.
II. Indications and protocols for VAD selection and insertion are established in organizational policies, procedures, and/or practice 
guidelines and according to manufacturers’ directions for use.
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4. Infusion rate
5. Number of infusion therapies (single vs multiple)
6. Anticipated duration of therapy (as a guide see below):

a. (<4 days): Insert a peripheral intravenous cath-
eter (PIVC) when all the above elements indicate 
peripherally compatible therapy.

b. (5–14 days): Insert a midline catheter in hospi-
talized adult patients when all the above ele-
ments indicate peripherally compatible therapy. 
A long PIVC may remain appropriate if patient’s 
vasculature, patient’s preference, and local 
health care outcomes support this practice. 
More high-quality clinical trials are needed to 
confirm the safety and efficacy of midline cathe-
ter use in neonates and infants.

c. (>15 days): Consider insertion of a central vas-
cular access device (CVAD). For single, peripher-
ally compatible therapies, midline catheters or 
long PIVCs may remain appropriate depending 
on patient’s vasculature, patient preference, and 
documented outcome data for the health care 
organization. More high-quality clinical trials are 
needed to confirm the appropriate use and 
duration of these catheters.1,2,7 (A/P)

B. Do not insert a PIVC or midline catheter as a central 
line-associated bloodstream infection (CLABSI) preven-
tion strategy. (Committee Consensus)

C.  Use a patient’s port, unless contraindicated (eg, existing 
complication) as the preferred IV route in preference to 
insertion of an additional VAD. (Committee Consensus)

II. Short Peripheral Intravenous Catheters
A.  Consider establishing criteria for short peripheral intra-

venous catheter (short PIVC) insertion to reduce the 
insertion of catheters that are idle. Recent studies indi-
cate that as many as 50% of short PIVCs are in situ with 
no orders for infusion therapy.8-12 (III)

B. Choose a short PIVC as follows:
1. Evaluate the infusate characteristics in conjunction 

with limited duration of infusion therapy and avail-
ability of peripheral vascular access sites.1,2,13,14 (I)

2. Use vascular visualization technology (eg, near infra-
red, ultrasound) to increase success for patients 
with difficult intravenous access (DIVA). See Standard 
22, Vascular Visualization.2,15-20 (I)

3. Avoid use for continuous infusion of medication 
with irritant or vesicant properties.1-3,13,21-23 (I)
a. For time-critical infusions of lifesaving therapies, 

such as vasopressors, begin the infusion through a 
PIVC until a CVAD can be safely inserted. Insert CVAD 
as soon as possible and within 24 to 48 hours.24-26 (I)

4. Use a restricted dextrose and protein concentration 
(≤10% and/or 5%, respectively) if it is medically 
necessary to administer parenteral nutrition (PN) 
through a peripheral device (see Standard 63, 
Parenteral Nutrition).13,27 (II)

5. Do not use a short PIVC when the vein lies deep in 
subcutaneous tissue or for veins classified as deep 
veins (lying underneath muscle), thus restricting the 
proportion of catheter that will be located within the 
vein. At least two-thirds of the PIVC should reside with-
in the vessel to reduce the risk of PIVC failure.28-34 (II)

C.  Select the smallest-gauge PIVC that will accommodate 
the prescribed therapy and patient need.22,35 (IV)
1. Use a 20- to 24-gauge PIVC for most infusion thera-

pies. Peripheral catheters larger than 20-gauge are 
more likely to cause phlebitis.29,36-38 (IV)

2. Use a 22- to 26-gauge catheter for neonates, pediatric 
patients, older adults, and patients with limited venous 
options to minimize insertion-related trauma.29,36,39-41 (III)

3. Balance the increased risk of infiltration against reducing 
venous trauma when choosing a 22-gauge short PIVC in 
adult patients. In a prospective observational trial, the 
risk of infiltration increased when a 22-gauge short PIVC 
was inserted compared to a 20-gauge short PIVC.37,42 (IV)

4. Consider a large-gauge PIVC for adult and pediatric 
patients when rapid fluid replacement is required, 
such as with trauma patients, or a fenestrated cathe-
ter for a contrast-based radiographic study.35,43-46 (IV)

5. Use a 20- to 24-gauge PIVC based on vein size for 
blood transfusion. A large-gauge PIVC is recom-
mended when rapid transfusion is required (see 
Standard 64, Blood Administration).35,43-45 (IV)

6. Use steel-winged devices only for single-dose admin-
istration. Do not leave the device in situ.36,47-49 (IV)

III. Long Peripheral Intravenous Catheters
A.  Choose a long peripheral intravenous catheter (long 

PIVC) as follows:
1. When all aspects of a short PIVC are met, but the 

vessel is difficult to palpate or visualize with the 
naked eye; ultrasound guidance/near infrared tech-
nology is recommended.1,2,28,29,47 (III)

2. Evaluate depth of vessel when choosing a long PIVC to 
ensure two-thirds of catheter lies within vein.28-32 (I)

3. Choose the smallest-gauge PIVC based on vein size 
to complete therapy.27,29,43 (IV)

IV. Midline Catheters
A.  Choose a midline catheter as follows:

1. Assess infusate characteristics and planned duration 
of infusion therapy for tolerability by peripheral 
veins.1,2,35,49-58 (I)
a. Variation in the category and number of thera-

pies infused through midline catheters exists. 
More studies are needed to guide clinical deci-
sion-making on appropriate type and number of 
therapies. One small retrospective cohort study 
and 1 ovine randomized controlled trial (RCT) 
report increased failure when multiple therapies, 
infused through dual lumen catheters and infu-
sions of extreme pH and osmolarity, respective-
ly, were used.59,60 (IV)
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2. Use a midline catheter for medications and solu-
tions such as antimicrobials, fluid replacement, and 
analgesics with characteristics that are well-tolerated 
by peripheral veins.1,2,52 (I)

3. Assess the clinical benefit of using a midline catheter 
that inhibits bacterial attachment and biofilm for-
mation.61,62 (IV)

4. Do not use midline catheters for continuous vesicant 
therapy, PN, or infusates with extremes of pH or 
osmolarity (see Standard 63, Parenteral 
Nutrition).2,13,51,52,63 (I)

5. Increase catheter site surveillance when administer-
ing intermittent infusions of known irritants and 
vesicants due to increased risk of phlebitis or 
extravasation.52,64,65 (III)
a. Evaluate the risk and benefit of intermittently 

infusing vesicant medication for more than 6 
days.59,60,66 (IV)

b. Further research is needed to establish the safety 
of using midline catheters for intermittent vesicant 
therapy and as a strategy for reducing catheter- 
associated bloodstream infection (CABSI). Some 
midline catheters have been associated with 
bloodstream infection (BSI) rates similar to those 
of central venous catheters.67,68 (IV)

6. Avoid the use of a midline catheter when the patient 
has a history of thrombosis, hypercoagulability, 
decreased venous flow to the extremities, or end-stage 
renal disease requiring vein preservation.7,52,53,69 (III)

V.  CVADs (PICCs; Nontunneled Catheters; 
Tunneled, Cuffed Catheters; Implanted 
Vascular Access Ports)

A.  Select a CVAD to administer any type of infusion thera-
py in which the benefit outweighs the risk.1,2,13,35,47 (I)

B. To minimize unnecessary CVAD insertion, use an 
evidence-based list of indications for CVAD use, includ-
ing, but not limited to:
1. Clinical instability of the patient and/or complexity 

of infusion regimen (multiple infusates).
2. Episodic chemotherapy treatment where insuffi-

cient peripheral venous access is anticipated.
3. Prescribed continuous infusion therapy inappropri-

ate for peripheral infusion (eg, vesicant, PN, electro-
lytes, and other medications).

4. Invasive hemodynamic monitoring.
5. Long-term intermittent infusion therapy (eg, any 

medication including anti-infectives in patients with 
a known or suspected infection or IV therapy for 
chronic disease, such as cystic fibrosis).

6. History of failed or difficult peripheral IV access when 
use of ultrasound guidance has failed.1,2,13,47,70 (I)

C. Recognize risks associated with CVADs, including venous 
thrombosis and an increased risk for CLABSIs in hospi-
talized patients (see Standard 53, Catheter-Associated 
Deep Vein Thrombosis).1,2,43,71-83 (I)

1. Balance the treatment benefit against the risk of 
venous thrombosis and infection for patients 
who have cancer or are critically ill when choosing 
a PICC; use smaller diameter and single-lumen 
PICCs to mitigate the risk for thrombosis (see 
Standard 53, Catheter-Associated Deep Vein 
Thrombosis).1,2,13,71,74,76,77,84-90 (I)

2. Choose a catheter appropriate to the patients’ vas-
culature and therapy requirements (refer to 
Standard 34, Vascular Access Device Placement).

3. Consider use of an antithrombogenic PICC to reduce 
thrombosis risk.91-94 (III)

4. Use a CVAD with the least number of lumens to 
reduce the risk of thrombosis, infection, and occlu-
sion.1,86,95-98 (I)

5. Use insertion techniques including, but not limited 
to, ultrasound, catheter-to-vein ratio, and optimal 
catheter tip placement at the cavoatrial junction 
([CAJ] tip location technology) to reduce catheter 
complications such as deep vein thrombosis 
(DVT).90,99-101 (II)

D. Avoid PICCs in patients with chronic kidney disease 
(CKD). See Standard 29, Vascular Access and 
Hemodialysis.102-104 (II)

E. Collaborate with the health care team to consider 
the use of anti-infective CVADs as they have shown 
a decrease in colonization and/or CABSI in some 
settings.
1. Consider use in the following circumstances:

a. Expected dwell of more than 5 days.
b. CABSI rate remains high even after employing 

other preventive strategies.
c. Patients with enhanced risk of infection (ie, neu-

tropenic, transplant, burn, or critically ill 
patients).

d. Emergency insertions.
e. For patients at risk of developing CABSI, do not 

use anti-infective CVADs in patients with aller-
gies to the anti-infective substances, such as 
chlorhexidine, silver sulfadiazine, rifampin, or 
minocycline.48,70,96,105,106 (I)

2. Do not use a PICC as an infection prevention strate-
gy.35,70,107 (III)

F. Plan proactively for an arteriovenous fistula (AVF) or an 
arteriovenous graft (AVG) for patients with CKD as a 
permanent access for dialysis; this includes restriction 
of device insertion that might compromise future fistula 
sites (see Standard 29, Vascular Access and 
Hemodialysis).35,71,108,109 (I)
1. PICC placement before or after hemodialysis 

initiation is associated with failure to transition  
to a working fistula; before PICC placement,  
consult with the nephrology team when  
available.102-104,110-113 (IV)

G. Consider use of an implanted vascular access port 
in patients who require infrequent/intermittent 
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vascular access, as they have a lower rate of infection 
compared to tunneled and nontunneled 
CVADs.13,71,98,114 (IV)
1. Contraindications to implanted vascular access ports 

include severe uncorrectable coagulopathy, uncon-
trolled sepsis or positive blood culture, and burns, 
trauma, or neoplasm of the chest that preclude 
chest wall placement; alternative sites where anteri-
or chest wall is not feasible include the femoral vein 
or a trapezius approach.71,115-119 (I)

2. Insertion of implanted vascular access ports in the 
upper arm may be an alternative site for patients in 
whom chest ports cannot be implanted.72,120 (IV)

3. Advantages include low risk of complication during 
treatment, and patient benefits including minimal 
care and management and improved body 
image.71,115-117 (II)

H. Consider a tunneled, cuffed CVAD for patients who are 
anticipated to require continuous long-term infusion 
therapy (eg, antineoplastic therapy, PN).1,2,13,121 (I)

I.   Consider the need for a power-injectable CVAD and 
know the pressure limits and other limitations (eg, max-
imum number of power injections) of the device includ-
ing all attached or add-on devices (eg, implanted port 
access needle, extension set, needleless connector) to 
avoid catheter rupture.122-124 (II)

VI. Arterial Catheters
A . Insert a peripheral arterial or pulmonary arterial cathe-

ter for short-term use for hemodynamic monitoring, 
obtaining blood samples, and analyzing blood gas in 
critically ill patients.48,125,126 (V)

B. Consider use of a 20-gauge catheter for radial arterial 
access in adults; 1 large study demonstrated a low rate 
of complications using a 20-gauge vs an 18-gauge cath-
eter.127 (V)

C.  Use ultrasound for arterial catheter insertion to reduce 
insertion-related complications (see Standard 22, 
Vascular Visualization).128-130 (IV)
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27. SITE SELECTION

Standard
27.1 The most appropriate vein and insertion site is select-
ed to best accommodate the VAD required for the pre-
scribed infusion therapy.
27.2 Vessel health and preservation are prioritized during 
site selection.
27.3 The type and duration of infusion therapy, patient 
preference, and the patient’s physiologic condition (eg, age, 
diagnosis, comorbidities) and vascular condition (eg, histo-
ry of vascular access attempts, vessel and skin health at site 
of insertion and proximal) are assessed when preparing for 
site selection and VAD insertion.
27.4 Selection of the most appropriate vein and insertion 
site occurs in collaboration with the patient/caregiver and 
the health care team based on the projected treatment plan.

Practice Recommendations

I. PIVCs: Short PIVCs, Long PIVCs, and Midline 
Catheters

A.  All PIVCs, all populations:
1. Use the venous site most likely to last the full length 

of the prescribed therapy.1-5 (IV)
2. Discuss the preference for VAD site selection with 

the patient and/or caregiver, including recommen-
dations to use sites on the nondominant side.2-7 (IV)

3. Use vascular visualization technologies to identify and 
select the most appropriate vein for midline catheter 
insertion (refer to Standard 22, Vascular Visualization).

4. Use caution with the following sites due to increased 
risk of nerve damage:
a. Cephalic vein at the radial wrist with potential 

injury to the superficial radial nerve.
b. Volar (inner) aspect of the wrist with potential 

injury to the median nerve.
c. At/above the antecubital fossa with potential 

injury to the median and anterior interosseous 
nerve and the lateral and medial antebrachial 
nerves (refer to Standard 48, Nerve Injury).

5. Avoid PIVC insertion in areas of:
a. Flexion.
b. Pain on palpation.
c. Compromised skin and sites distal to these 

areas, such as areas with open wounds.
d. Extremities with an infection.
e. Planned procedures.
f. Veins that are compromised (eg, previous can-

nulation, bruised, reddened/streaked, infiltrat-
ed, sclerosed, corded, or engorged).5,8-19 (IV)

6. Do not use visible veins of the chest, breast, abdo-
men, or other locations on the trunk of the body as 
there is no evidence supporting their safe outcomes. 
These veins are visible due to pathological reasons 
that might prevent safe infusion. (Committee 
Consensus)

7. Do not use veins of the lower extremities (with the 
exception of neonates and infants), unless needed 
for an emergent insertion, due to risk of tissue dam-
age, thrombophlebitis, and ulceration; remove as 
soon as possible.9,10,20-24 (IV)

B.  PIVC access site selection
1. Adult patients

a. Short PIVC: Insert PIVC via a forearm vessel to 
prolong the dwell time, increase the likelihood 
of the PIVC lasting the full length of the pre-
scribed therapy, decrease pain during dwell 
time, promote self-care, and prevent accidental 
removal and occlusions. Choose veins found on 
the dorsal and ventral surfaces of the upper 
extremities, including the metacarpal, cephalic, 
basilic, and median veins.1,2,8-13,21-23,25-33 (IV)
i. Consider hand veins for short-term therapy 

(eg, less than 24 hours). PIVC insertion in 
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areas of flexion such as the hand is associat-
ed with higher rates of failure over time.34 (V)

ii. Consider use of the external jugular vein in 
patients in acute care settings and in emergency 
situations when other veins cannot be accessed; 
collaborate with the provider for an alternative 
vascular access site as soon as possible.35-37 (IV)

b. Long PIVC: Consider veins found on the dorsal 
and ventral surfaces of the upper extremities, 
including the cephalic, basilic, and median veins. 
Insertion should be in the forearm without 
crossing into the antecubital fossa.28,29,38-40 (III)

c. Midline catheter: Select an upper arm site using 
the basilic, cephalic, and brachial veins.16,28,41-43 (IV)

2. Neonates and pediatric patients
a. Avoid the antecubital fossa, which has a higher 

failure rate.
b. Short PIVC: Consider veins in the hand, forearm, 

and, if not walking, the foot.
i. For neonates and infants, when no alternative 

site is available, veins of the scalp may be used as 
a last resort. Avoid the hands, fingers, and thumbs.

c. Long PIVC: Consider veins in the forearm and the 
saphenous vein.

d. Midline catheter: For neonates and pediatric 
patients, select an upper arm site using the 
basilic, cephalic, and brachial veins. Additional 
site selections include veins in the leg (eg saphe-
nous, popliteal, femoral) with the tip below the 
inguinal crease and in the scalp with the tip in 
the neck, above the thorax.3,5,14,15,24,44-51 (IV)

3. Special considerations
a. Lymphedema: Consider restricting venipuncture to 

the contralateral upper extremities in patients with 
lymphedema and those at increased risk for 
lymphedema (eg, axillary surgical dissection or radi-
ation therapy) based on the risk of decreased perfu-
sion, impaired immune function, and increased risk 
of infection due to compromised axillary drainage.
i. Consider early referral to an infusion nurse/

vascular access specialist.
ii. If emergent vascular access is needed, choose 

the most readily accessible vein for access in 
either upper extremity, then establish a plan for 
ongoing vascular access.52-55 (V)

b. Renal dysfunction, presence of an AVF/AVG: Restrict 
venipuncture for PIVC insertion to the dorsum of 
the hand whenever possible and avoid the cephalic 
vein, regardless of arm dominance, in patients with 
an actual or planned dialysis fistula or graft. Avoid 
the use of forearm and upper arm veins for periph-
eral catheter insertion. A collaborative discussion 
with the patient and the provider is needed to dis-
cuss the benefits and risks of using a vein in an 
affected extremity (see Standard 29, Vascular 
Access and Hemodialysis).41,56-60 (IV)

i. Allow only nephrology clinicians to access 
the AVF/AVG unless there is a life-threatening 
condition or when there is validation of clini-
cian training and competency.57,61 (V)

c. Avoid venipuncture on an extremity with paralysis 
or hemiparesis (eg, traumatic injury, cerebrovascu-
lar accident) when feasible, due to alteration in 
normal blood flow and decreased sensation that 
would prevent reporting pain associated with 
nerve injury and other complications.34 (V).

II. Central Venous Access via PICCs
A.  Use ultrasound to identify and assess vasculature, 

including: size, depth, and trajectory of vessels; anato-
my to avoid, such as arteries and nerves; optimal site 
for PICC insertion; and to increase first-time insertion 
success (refer to Standard 22, Vascular Visualization).

B. Select the basilic, brachial, or cephalic vein above the 
antecubital fossa that is most appropriate for PICC 
insertion, preferably the basilic vein; ensure a 
catheter-to-vessel ratio of less than 45%.17,28,62-69 (III)
1. For neonates and pediatric patients, additional site 

selections include the axillary vein, temporal vein, and 
posterior auricular vein in the head and the saphen-
ous and popliteal veins in the lower extremities. Use 
the best available vein in neonates and infants.
a. However, where possible, avoid:

i. Lower limb veins for PICC insertion related to 
abdominal pathology.

ii. Upper limb veins for neonates, infants, and chil-
dren with single ventricle physiology.51,70-77 (IV)

C. Avoid areas of pain on palpation or areas with wounds 
and veins that are compromised (eg, previous cannula-
tion, bruised, reddened/streaked, infiltrated, sclerosed, 
corded, or engorged).14,78 (IV)

D.  Avoid PICCs in patients with CKD due to the risks of central 
vein stenosis and occlusion, as well as resultant venous 
depletion preventing future fistula construction. PICC inser-
tion before or after hemodialysis initiation is associated with 
failure to transition to a working fistula (see Standard 29, 
Vascular Access and Hemodialysis).29,35,41,58,59,79 (IV)

III.  Central Venous Access via Nontunneled 
CVADs

A.  Use ultrasound in adult and pediatric patients for vein 
identification, assessment, and insertion in all sites to 
decrease risks of cannulation failure, arterial puncture, 
hematoma, pneumothorax, and hemothorax (refer to 
Standard 22, Vascular Visualization).

B.  Use a risk/benefit approach to site selection based on 
patient physiology, vascular history, infusion needs, and 
emergent nature of insertion.
1. Jugular approach: associated with less mechanical 

complications on insertion; risk of thrombosis and 
infection increase with longer dwell time.80-82 (IV)
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a. Use of the low internal jugular vein approach for 
insertion may be associated with improved 
securement.34 (V)

b. Use the low internal jugular vein approach for 
insertion of a nontunneled CVAD in infants and 
children to minimize the risk of infection and 
venous thrombosis. May use the brachiocephal-
ic (innominate) vein if needed.83-90 (IV)

2. Femoral approach: associated with higher risk of 
infection but easily accessed with use of ultrasound 
in emergent/short-term situations.24,91 (V)

3. Axillo-subclavian approach: associated with lower 
risks of infection and of symptomatic DVT but may 
be associated with increased mechanical complica-
tions on insertion (eg, pneumothorax if inserted 
medially). DVT and stenosis risk increases with long-
term use of the subclavian site.59,80,82,92 (IV)
a. Use ultrasound-guided lateral axillo-subclavian or 

internal jugular approach to reduce risk of pinch-off 
syndrome and to avoid acute angle of catheters 
inserted into the internal jugular vein (see Standard 
34, Vascular Access Device Placement).93-95 (IV)

b. Avoid placing a CVAD via the subclavian vein for 
patients with CKD.59 (V).

IV.  Central Venous Access via Tunneled, Cuffed 
CVADs and Implanted Vascular Access Ports

A.  Collaborate with the health care team and patient in 
assessment and site selection for the insertion of tun-
neled, cuffed catheters and implanted vascular access 
ports.29,85,96-98 (IV)

B. Use ultrasound in adult and pediatric patients for vein 
identification (eg, internal jugular in adult/children and 
brachiocephalic in children) and for assessment and 
insertion to decrease risks of cannulation failure, arterial 
puncture, hematoma, pneumothorax, and hemothorax 
(see Standard 22, Vascular Visualization).99-103 (IV)

C. Consider the risks of catheter-associated deep vein 
thrombosis (CA-DVT) associated with implanted vascu-
lar access ports placed in the chest vs the arm.
1. Complications associated with arm ports were not 

significantly different between arm- and chest-insert-
ed implanted ports in patients with cancer based upon 
a meta-analysis; another study found that insertion of 
an implanted port in the arm vs insertion in the chest 
was associated with a significant increase in sympto-
matic, radiologically confirmed upper extremity DVT in 
patients with breast cancer (see Standard 53, Catheter-
Associated Deep Vein Thrombosis).104-106 (I)

D.  Consider use of a tunneled, cuffed CVAD in CKD for 
short-term use when clinically indicated or long-term 
use (no maximum time limit identified). Internal jugu-
lar insertion is recommended; however, the following 
veins may be used if internal jugular insertion is not 
possible: external jugular, brachiocephalic, or 
femoral.59,107 (V)

V. Peripheral Arterial Access for Hemodynamic 
Monitoring

A.  Use ultrasound to identify, assess, and insert arterial 
catheters to increase first-attempt success and reduce 
insertion-related complications, such as hematoma 
(refer to Standard 22, Vascular Visualization).

B. Assess the circulation to the hand prior to puncturing the 
radial artery; perform a physical examination of hand circu-
lation, such as assessing radial and ulnar pulses with the 
Allen test, pulse oximetry, or a Doppler flow study. Review 
the medical history (eg, trauma, previous radial artery can-
nulation, radial artery harvesting); assess for the use of 
anticoagulants (see Standard 44, Blood Sampling).108,109 (V)

C. For adults, the radial artery is the most appropriate 
access for percutaneous cannulation.24,108 (IV)
1. For pediatric patients, use the radial, posterior tibial, 

and dorsalis pedis arteries. The brachial artery is not 
used in pediatric patients due to the absence of col-
lateral blood flow.110,111 (III)
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28. IMPLANTED VASCULAR ACCESS PORTS

Standard
28.1 Only implanted vascular access ports (ports) and non-
coring safety needles designed for power injection are used 
with power-injection equipment for radiologic imaging in 
accordance with manufacturers’ directions for use.
28.2 Skin antisepsis is performed prior to each access of a port.
28.3 A sterile dressing is maintained over the access site if 
the port remains accessed.

Practice Recommendations
A.  Assess patient needs and preferences related to pain 

management during port access (refer to Standard 32, 
Pain Management for Venipuncture and Vascular Access 
Procedures).

B. Use a patient’s port, unless contraindicated (eg, existing 
complication with the device) as the preferred IV route in 
preference to insertion of an additional VAD (refer to 
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Standard 26, Vascular Access Device Planning). (Committee 
Consensus)

C. Adhere to Aseptic Non Touch Technique (ANTT) during 
port access (refer to Standard 18, Aseptic Non Touch 
Technique).
1. Assess port site in preparation for port access: 

observe/palpate for swelling, pain, erythema, and 
drainage; presence of venous collaterals on the 
chest wall that may signal occlusion; erosion of the 
portal body through the skin; or signs of CA-DVT 
(see Standard 50, Infection; Standard 53, Catheter-
Associated Deep Vein Thrombosis).1-9 (IV)

2. Perform skin antisepsis prior to port access and 
allow skin antiseptic agent to fully dry prior to port 
access (refer to Standard 33, Vascular Access Site 
Preparation and Skin Antisepsis).

3. Adhere to either Standard-ANTT or Surgical-ANTT 
during port access (based on ANTT risk assessment of 
ability to prevent touching Key-Sites and Key-Parts).
a. Don sterile gloves when port site palpation is 

required after skin antisepsis and prior to inser-
tion of the noncoring needle (see Standard 18, 
Aseptic Non Touch Technique).1,2,3,10 (V)

D. Access the port with the smallest-gauge noncoring nee-
dle to accommodate the prescribed therapy. Use of a 
safety-engineered noncoring needle is recommended 
and required in some jurisdictions (see Standard 21, 
Medical Waste and Sharps Safety).3 (V)
1. Reduce the risk of needle dislodgement after access; 

use a noncoring needle of length that allows the 
external components (eg, wings) to sit level with the 
skin and securely within the port (needle touches 
bottom of port upon insertion).3 (V)

2. Orient the bevel of the noncoring needle in the opposite 
direction from the outflow channel where the catheter 
is attached to the port body. In vitro testing demon-
strates that a greater amount of protein is removed 
when flushing with this bevel orientation.3,11-12 (IV)

3. There is insufficient evidence to recommend the 
frequency of replacement of the noncoring needle 
when the port is used for a continuous infusion. 
Replace the noncoring needle according to manu-
facturers’ directions for use or in accordance with 
organizational procedures.1 (V)

4. One study suggests needle insertion assistive devic-
es may improve first-attempt success with insertion 
of the noncoring needle into the port.13 (V)

5. Implanted ports for apheresis with a funnel design are 
accessed with a short PIVC (16- or 18-gauge) in accord-
ance with manufacturers’ directions for use.14,15 (V)

E. Flush and lock the port to assess function and main-
tain patency.
1. Flush and aspirate for a blood return upon insertion 

of a noncoring needle and prior to each infusion to 
ensure patency (refer to Standard 41, Flushing and 
Locking).

2. Recommendations vary regarding the frequency, 
solution, or solution volume to flush and lock 
ports not accessed for infusion; further research is 
needed.
a. Use a volume of at least 10 mL of 0.9% sodium 

chloride when flushing a port.12 (IV)
b. Use of 0.9% sodium chloride alone may be as 

effective as heparin in locking to maintain port 
patency; if heparin is used, 5 mL of heparin 10 to 
100 units/mL is commonly recommended every 
4 to 12 weeks.3,16,17 (IV)

c. Extending maintenance flushing and locking to 
every 3 months with 10 mL of 0.9% sodium chlo-
ride and 3 or 5 mL of heparin (100 units/mL) was 
found to be safe and effective in prospective 
observational studies in adult oncology patients 
to maintain patency.18-20 (IV)

d. Flush ports accessed for intermittent infusions 
immediately before/after each infusion.1-3 (IV)

e. Consider use of antimicrobial lock therapy to 
treat a port-related infection or if the patient is 
at high risk for infection (refer to Standard 41, 
Flushing and Locking).

F. Use a transparent semipermeable membrane (TSM) 
dressing that covers the noncoring needle and access 
site when the port is accessed.
1. Change the TSM dressing at least every 7 days; if 

gauze is needed over the noncoring needle and 
access site, change the dressing every 2 days (refer 
to Standard 42, Vascular Access Device Assessment, 
Care, and Dressing Changes).

2. When gauze is used under the TSM dressing to sole-
ly support the wings of a noncoring needle, does not 
obscure the access site, and its integrity is not com-
promised (eg, not visibly soiled and remains free of 
moisture, drainage, or blood), change the TSM 
dressing at least every 7 days. (Committee 
Consensus)

3. Guidelines for oncology patients suggest use of a 
chlorhexidine-impregnated dressing around the 
needle insertion site based on duration of infusions 
exceeding 4 to 6 hours.3 (V)

4. Secure the noncoring needle to reduce the risk for 
needle dislodgement and subsequent risk for 
infiltration/extravasation; the use of sterile tape 
strips was found to be successful in a quality 
improvement initiative.3,10 (V)

G. Confirm that a port is indicated for power injection 
before using it for this purpose.21-22 (IV)
1. Ports are assigned a unique device identifier, an 

alphanumeric code, specific to that product. When 
used in the patient’s health record in a retrievable 
manner, this code is used to obtain all information 
about that device (eg, product and manufacturer 
name, lot and serial number, date manufac-
tured).23-25 (V)
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2. Other identification methods include review of 
operative procedure documentation, presence of 
identification (eg, cards) provided by the manufac-
turer, radiographic scout scan, and palpation of the 
port; however, do not use palpation of the port as 
the only identification method as not all power- 
injection–capable ports have unique characteris-
tics identifiable by palpation. (Committee 
Consensus)

3. During and after power injection, be aware of the 
potential for catheter rupture, which can lead to 
extravasation, catheter fragment embolism, and the 
need for port removal and replacement. Suspect 
catheter rupture if the patient shows signs of local-
ized swelling or erythema or reports pain (refer to 
Standard 51, Catheter Damage [Embolism, Repair, 
Exchange]).

H. Consider an annual chest radiograph assessment of 
port position and integrity (see Standard 51, Catheter 
Damage [Embolism, Repair, Exchange]).26 (II)

I.   Provide patient/caregiver education:
1. Prior to insertion: placement procedure, type of 

port, routine care expectations (frequency of flush-
ing, expectations of ANTT during access, use for 
power injection, if indicated), and identification of 
potential complications and interventions.27-28 (V)

2. Provision of written information about ports before 
placement was associated with decreased anxiety 
and improved level of knowledge.27-28 (III)

3. When receiving infusions at home via an accessed port: 
daily dressing check, managing activities of daily living 
(bathing, clothing, seatbelts) to prevent needle dis-
lodgement, reporting any signs or symptoms of compli-
cations (pain, burning, stinging, or soreness) and follow- 
up actions (see Standard 8, Patient Education).29 (V)

REFERENCES

Note: All electronic references in this section were accessed between May 
26, 2020, and August 29, 2020.
 1. Blanco-Guzman MO. Implanted vascular access device options: a 

focused review on safety and outcomes. Transfusion. 2018;58(Suppl 1): 
558-568. doi:10.1111/trf.14503

 2. Pinelli F, Cecero E, Degl’Innocenti D, et al. Infection of totally implant-
able venous access devices: a review of the literature. J Vasc Access. 
2018;19(3):230-242. doi:10.1177/1129729818758999

 3. Schulmeister L. Implanted venous ports. In: Camp-Sorrell D, Matey 
L, eds. Access Device Standards of Practice for Oncology Nursing. 
Oncology Nursing Society; 2017:65-73.

 4. Burris J, Weiss M. Reduction of erosion risk in adult patients with 
implanted venous access ports. Clin J Oncol Nurs. 2014;18(4):403-405. 
doi:10.1188/14.CJON.403-405

 5. Alverez-Rodriquez JA, Garcia-Suarez M, Fernandez-Garcia D, Mendez-
Martinez C, Gomez-Salgado J. Analysis of peripheral central venous 
access ports at the forearm: an observational study. Eur J Cancer Care 
(Engl). 2018;27(6):e12929. doi:10.1111/ecc.12929

 6. El-Balat A, Schmeil I, Karn T, et al. Catheter-related complications of 
subcutaneous implantable venous access devices in breast cancer 
patients. In Vivo. 2018;32(5):1275-1281. doi:10.21873/invivo.11377

 7. Katsoulas T, Kapritsou M, Alexandrou E, et al. Peripherally inserted cen-
tral catheter ports: a vascular access specialist’s systematic approach. 
J Vasc Nurs. 2019;37(2):113-116. doi:10.1016/j.jvn.2019.03.001

 8. Sotiriadis C, Hajdu SD, Doenz F, Qanadli SD. Brachial approach as an 
alternative technique of fibrin sheath removal for implanted port 
access devices. Front Surg. 2017;4:20. doi:10.3389/fsurg.2017.00020

 9. Suleman A, Jarvis V, Hadziomerovic A, Carrier M, McDiarmid S. 
Implanted vascular access device related deep vein thrombosis 
in oncology patients: a prospective cohort study. Thromb Res. 
2019;177:117-121. doi:10.1016/j.thromres.2019.02.033

 10. Conley SB, Buckley P, Magarace L, Hsieh C, Vitale-Pedulla L. 
Standardizing best nursing practice for implanted ports: applying 
evidence-based professional guidelines to prevent central line asso-
ciated bloodstream infections. J Infus Nurs. 2017;40(3):165-174. 
doi:10.1097/NAN.0000000000000217

 11. Guiffant G, Durussel JJ, Flaud P, Vigier JP, Merckx J. Flushing ports of 
totally implantable venous access devices, and impact of the Huber 
point needle bevel orientation: experimental tests and numerical 
computation. Med Devices (Auckl). 2012;5:31-37. doi:10.2147/MDER.
S30029

 12. Chou PL, Fu JY, Cheng CH, et al. Current port maintenance strategies 
are insufficient: view based on actual presentations of implant-
ed ports. Medicine (Baltimore). 2019;98(44):e17757. doi:10.1097/
MD.0000000000017757

 13. Barton A, Pamment K, Fitzpatrick D. Evaluation of a device to improve 
non-coring needle insertion into implanted venous ports. Br J Nurs. 
2018;27(19):S20-S24. doi:10.12968/bjon.2018.27.19.S20

 14. Lin DM, Wu Y. Implantable vascular access devices–past, present, 
and future. Transfusion. 2018;58(Suppl 1):545-548. doi:10.1111/
trf.14485

 15. Gray KL, Steidley IG, Benson HL, Pearce CL, Bachman AM, Adamski 
J. Implementation and 2-year outcomes of the first FDA-approved 
implantable apheresis vascular access device. Transfusion. 
2019;59(11):3461-3467. doi:10.1111/trf.15512

 16. López-Briz E, Ruiz Garcia V, Cabello JB, Bort-Martí S, Carbonell Sanchis 
R, Burls A. Heparin versus 0.9% sodium chloride locking for preven-
tion of occlusion in central venous catheters in adults. Cochrane 
Database Syst Rev. 2018;7(7):CD008462. doi:10.1002/14651858.
CD008462.pub3

 17. Rosenbluth G, Tsang L, Vittinghoff E, Wilson S, Wilson-Ganz J, 
Auerbach A. Impact of decreased dose for flush-lock of implanted 
venous access ports in pediatric oncology patients. Pediatr Blood 
Cancer. 2014;61(5):855-858. doi:10.1002/pbc.24949

 18. Odabas H, Ozdemir NY, Ziraman I, et al. Effect of port-care frequency 
on venous port catheter related complications in cancer patients. Int 
J Clin Oncol. 2014;19(4):761-766. doi:10.1007/s10147-013-0609-7

 19. Diaz JA, Rai SN, Wu X, Chao JH, Dias AL, Kloecker GH. Phase II trial 
on extending the maintenance flushing interval of implanted ports. J 
Oncol Pract. 2017;13(1):e22-e28. doi:10.1200/JOP.2016.010843

 20. Solinas G, Platini F, Trivellato M, Rigo C, Alabiso O, Galetto AS. Port in 
oncology practice: 3-monthly locking with normal saline for catheter 
maintenance, a preliminary report. J Vasc Access. 2017;18(4):325-
327. doi:10.5301/jva.5000740

 21. Saijo F, Mutoh M, Tokumine J, et al. Late fracture of Groshong 
ports: a report of three cases. J Vasc Access. 2019;20(5):563-566. 
doi:10.1177/1129729819834512

 22. ACR Committee on Drugs and Contrast Media. ACR Manual on 
Contrast Media. American College of Radiology; 2020. https://www.
acr.org/Clinical-Resources/Contrast-Manual

 23. US Food and Drug Administration. UDI basics. Updated May 14, 2019. 
https://www.fda.gov/medical-devices/unique-device-identification- 
system-udi-system/udi-basics

 24. US Food and Drug Administration. Benefits of a UDI system. Updated 
September 27, 2018. https://www.fda.gov/medical-devices/
unique-device-identification-system-udi-system/benefits-udi-system

https://www.fda.gov/medical-devices/unique-device-identification-system-udi-system/benefits-udi-system


Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 44  |  NUMBER 1S  |  JANUARY/FEBRUARY  2021 journalofinfusionnursing.com  S89

 25. US National Library of Medicine. Access GUDID – identify your medi-
cal device. https://accessgudid.nlm.nih.gov/

 26. Ben Kridis W, Toumi N, Khanfir A. Causes of fracture of catheter 
of totally implantable venous access port: a systematic review. 
Acta Med Iran. 2020;57(12):686-689. https://doi.org/10.18502/acta.
v57i12.3463

 27. Piredda M, Migliozzi A, Biagioli V, Carassiti M, De Marinis MG. Written 
Information improves patient knowledge about implanted ports. Clin 
J Oncol Nurs. 2016;20(2):E28-E33. doi:10.1188/16.CJON.E28-E33

 28. Piredda M, Biagioli V, Giannarelli D, et al. Improving cancer patients’ 
knowledge about totally implantable access port: a randomized con-
trolled trial. Support Care Cancer. 2016;24(2):833-841. doi:10.1007/
s00520-015-2851-1

 29. Gorski LA. Fast Facts for Nurses About Home Infusion Therapy: 
The Expert’s Best Practice Guide in a Nutshell. Springer Publishing 
Company; 2017.

29. VASCULAR ACCESS AND HEMODIALYSIS

Standard
29.1 Selection of the most appropriate VAD for hemodial-
ysis occurs in collaboration with the patient/caregiver and 
the heath care and nephrology teams based on the project-
ed treatment plan.
29.2 Hemodynamic monitoring, venipuncture, and blood 
pressure measurement are not performed on the extremity 
with an arteriovenous fistula (AVF) or arteriovenous graft 
(AVG).

Practice Recommendations
A.  Use principles of vessel health and preservation for 

both peripheral and central vasculature for patients on 
hemodialysis or likely to require future hemodialysis.1 
(IV)
1. Begin planning for hemodialysis vascular access with 

the patient and family beginning at CKD stage 4 
(glomerular filtration rate [GFR] <30 mL/min/ 
1.73 m2)
a. Preserve vessels in patients with acute kidney 

injury; in the 2-year period prior to hemodialy-
sis, acute kidney injury was associated with sig-
nificantly lower odds of transitioning to hemodi-
alysis with an AVF/AVG.1-4 (IV)

2. Determine the access method in preparation for 
hemodialysis; the order for access preference is AVF, 
AVG, and long-term CVAD (tunneled, cuffed hemo-
dialysis catheter); nontunneled hemodialysis CVADs 
may be placed for short-term immediate hemodial-
ysis needs in the hospitalized patient.1,5 (IV)

3. Limit use of temporary, noncuffed, nontunneled 
hemodialysis CVADs to a maximum of 2 weeks due 
to increased risk for infection and consider their use 
only in patients with need for emergent access.1 (IV)

4. Evaluate life expectancy, surgical risk, and quality of 
life for older patients requiring hemodialysis when 
considering an AVF or AVG vs a hemodialysis 
catheter.1,6 (IV)

5. Restrict venipuncture for both phlebotomy and PIVC 
placement to the dorsum of the hand whenever pos-
sible, regardless of arm dominance, in patients with 
an actual or planned dialysis fistula or graft. Avoid 
use of forearm and upper arm veins for phlebotomy 
or peripheral catheter placement in patients with an 
actual or planned dialysis fistula or graft.7,8 (IV)

6. Avoid placement of a CVAD via the subclavian vein 
and avoid PICCs whenever possible due to an 
increased risk for thrombosis, central vein stenosis, 
and occlusion; the order of preference for CVAD 
placement is internal jugular, external jugular, femo-
ral, subclavian, and lumbar vein.
a. PICC placement before or after hemodialysis initi-

ation is associated with failure to transition to a 
working fistula; consult with the nephrology team 
when available before PICC placement.1,4 (IV)

B. Allow only nephrology/dialysis clinicians to access the 
hemodialysis VAD unless there is a life-threatening con-
dition or when there is validation of clinician training 
and competency.6,7 (V)

C. Provide dressing changes and site care for hemodialysis 
access devices, including AVFs and AVGs (when dress-
ings are present), in accordance with ANTT (refer to 
Standard 18, Aseptic Non Touch Technique).
1. Use an alcohol-based chlorhexidine solution as a 

first-line antiseptic solution for VAD exit site care; if 
sensitive to chlorhexidine, use povidone iodine pref-
erably with alcohol.1 (IV)

2. Consider the use of a chlorhexidine dressing as a 
strategy in reducing the risk for infection.9,10 (IV)

3. Apply povidone-iodine ointment or bacitracin/
gramicidin/polymyxin B ointment at the CVAD exit 
site during the site care and catheter dressing 
change if not using a chlorhexidine dressing; alter-
natives include triple antibiotic ointment (bacitracin/ 
neomycin/polymyxin B).
a. Recognize that ingredients in antibiotic and 

povidone-iodine ointments may interact with 
the chemical composition of certain catheters; 
check with the catheter manufacturer to ensure 
that the selected ointment will not interact with 
the catheter material.

b. Avoid use of mupirocin ointment at the catheter 
insertion site due to the risks of facilitating 
mupirocin resistance and the potential damage 
it can cause to polyurethane catheters.1,11-13 (I)

D. Provide hub care in accordance with ANTT (refer to 
Standard 18, Aseptic Non Touch Technique).
1. Wear a mask (both clinician and patient) to reduce 

the risk of droplet transmission of oropharyngeal 
flora.7 (V)

2. Disinfect CVAD and vascular graft hubs (threads of the 
female end) after cap is removed and before 
accessing. Perform every time the catheter is accessed 
or disconnected. If a closed system, high-flow 

https://doi.org/10.18502/acta.v57i12.3463
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needleless-style cap is used, follow the manufactur-
er’s directions for cleaning and changing of caps (see 
Standard 36, Needleless Connectors).1,7,12-14 (II)

E. Lock hemodialysis CVADs with heparin solution or low 
concentration citrate (<5%); consider locking CVAD 
with tissue plasminogen activator (tPA) prophylactically 
once per week to reduce the risk of CVAD occlusion; 
other antimicrobial solutions may be used in accor-
dance with organizational policies, procedures, or 
practice guidelines (see Standard 41, Flushing and 
Locking).1,15,16 (IV)
1. The choice of locking solution is based upon clinician 

discretion due to inadequate evidence to demon-
strate a difference between solutions.1 (V)

F. Conduct monthly surveillance for BSIs and other dialysis 
events and share results with the health care team (see 
Standard 6, Quality Improvement).11 (IV)

G . Promote patient engagement through activities includ-
ing shared decision-making and empowerment such as 
monitoring clinician infection prevention practices (eg, 
hand hygiene before each hemodialysis access proce-
dure); provide patient education as an integral part of 
patient engagement. Address the following patient 
education topics:
1. Hemodialysis vascular access when the patient is at 

CKD stage 4.
2. Vein preservation.
3. Infection prevention.
4. Protection of AVF, AVG, or CVAD.
5. Access management when away from the dialysis 

unit.
6. Signs/symptoms of VAD dysfunction, infection, or 

other complications and how to report.1,7,8,11,13,17,18 (IV)
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30. UMBILICAL CATHETERS

Standard
30.1 The clinical need for an umbilical catheter is assessed 
on a daily basis, and the catheter should be promptly 
removed when no longer indicated.

Practice Recommendations
A.  Establish organizational guidelines for appropriate use 

of umbilical arterial catheters (UACs) and umbilical 
venous catheters (UVCs) based on severity of illness, 
therapy needs considering gestational age and birth 
weight, and to minimize their unneeded utilization and 
associated complications.1,2 (IV)
1. Use UACs for obtaining frequent blood samples and 

continuous blood pressure monitoring.3,4 (V)
2. Use UVCs for the infusion of medications and solu-

tions, PN, and blood products.3 (V)
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3. Maintain patency and reduce risk of thrombosis by 
continuous infusion of heparin 0.25 to 1.00 unit/mL 
(total dose of heparin: 25–200 units/kg/d).5 (II)

B. Perform skin antisepsis prior to insertion.
1. Use povidone-iodine, alcohol-based chlorhexidine 

solution, or aqueous chlorhexidine solution.6,7 (IV)
2. Use both aqueous and alcohol-based chlorhexidine 

with caution in preterm neonates, low-birth-weight 
neonates, and within the first 14 days of life due to 
risks of chemical burns to the skin. Systemic absorp-
tion has been reported due to skin immaturity; 
however, systemic effects are not documented. Use 
chlorhexidine antiseptic agents with caution in 
infants under 2 months of age. Studies have not 
established one antiseptic solution as superior for 
safety or efficacy in neonates.8 (V)

3. Avoid the use of tincture of iodine in premature 
neonates (<32 weeks) due to the potential deleteri-
ous effect on the neonatal thyroid gland.9-12 (II)

4. Remove antiseptics after the procedure is complete 
using sterile water or saline (see Standard 33, 
Vascular Access Site Preparation and Skin 
Antisepsis).10 (V)

C. Determine the length of catheter to be inserted by ana-
tomical measurement of shoulder to umbilicus length, 
by equations based on body weight, or with other 
research-based protocols to achieve successful tip 
placement.12-16 (III)

D. Place the catheter tip for:
1. UACs in the thoracic portion of the descending aorta 

below the aortic arch (ie, between the thoracic ver-
tebrae 6 and 9 for high position) or below the renal 
arteries and above the aortic bifurcation into the 
common iliac arteries (ie, between lumbar verte-
brae 3 and 4 for low position).3,4 (V, A/P)
a. The high position is associated with decreased 

risk of complications.5,17,18 (I)
2. UVCs in the inferior vena cava (IVC) at, or superior 

to, the diaphragm below the junction with the right 
atrium.13,19-21 (IV)

3. When a low-lying UVC is placed in emergency situa-
tions with the tip in a noncentral position, due to 
higher risk of infection and complications, consider 
temporary until more permanent access can be 
obtained.4,21-23 (V)

E. Confirm the catheter tip location by radiography, echo-
cardiography, ultrasonography, or other methods of 
confirmation before catheter use.19,24-27 (IV)
1. For UVC, obtain anteroposterior (AP) radiographic view 

of the chest and abdomen for tip location at or slightly 
cephalad to the diaphragm. Use of the cardiac silhou-
ette is reported to be more accurate than positioning 
based on vertebral bodies. When an AP view is insuffi-
cient to identify the catheter pathway and tip location, 
a lateral or cross-table view may be needed.28,29 (V)

2. For UAC, obtain AP radiographic view of the chest 
and abdomen to verify tip location.3,4 (V)

3. Consider real-time imaging guidance for patients 
with congenital cardiac conditions.30 (V)

4. Ultrasound imaging using parasternal long- and 
short-axis views for UVC tip location compares favora-
bly to radiography. Injection of normal saline through 
the catheter may assist in visualizing the exact tip 
location.19,24,31,32 (IV)

5. Neonatal echocardiography may be superior to 
chest and abdominal radiography in extremely low-
birth-weight neonates or for identifying malposi-
tioned catheters.20,24,25 (IV)

F. Choose a method for securing the UVC and UAC based 
on promotion of security, skin integrity, decreasing 
complications, and ease of utilization and management. 
There is currently a lack of evidence demonstrating the 
superiority of one method over others. These catheters 
are at risk for significant complications resulting from 
migration and dislodgement, such as extravasation, 
thrombosis, and necrotizing enterocolitis. Powered 
RCTs are needed to establish the superiority of one 
securement method over another.18,23,26,33,34 (IV)
1. Organizational protocols should be developed also 

recognizing that neonates are at high risk for 
catheter-associated skin injuries (see Standard 55, 
Catheter-Associated Skin Injury).10 (IV)

G. Do not use topical antibiotic ointment or creams on 
umbilical sites due to the risk of fungal infections and 
antimicrobial resistance.2 (IV)

H. Monitor for signs and symptoms of potential complica-
tions including, but not limited to, bleeding from the 
umbilical stump, extravasation, hemorrhage, air embo-
lism, infection, thrombosis, pleural effusion, pericardial 
effusion, cardiac tamponade, cardiac arrhythmias, liver 
damage, and peripheral vascular constriction. Anticipate 
the use of point-of-care ultrasound as available or echo-
cardiogram for diagnostic purposes.18,26,33,35 (IV)

I.   Remove umbilical catheters promptly when no longer 
needed or if a complication occurs.
1. Consider limiting UVC dwell time to 7 to 10 days; 

risks of infectious and thrombotic complications are 
increased with longer dwell times.18,36-41 (IV)

2. Consider UVC removal at 4 days followed by inser-
tion of a PICC for continued infusion as one infection 
prevention strategy.42 (V)

3. Consider limiting UAC dwell time to no more than 5 
days.2,18,43 (IV)

4. Remove umbilical catheters slowly over several min-
utes after placing an umbilical tie around the stump. 
For removal of UACs, the final 5 cm of catheter 
length should be slowly withdrawn at 1 cm/min to 
allow vasospasm.3 (V, A/P)
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31.  VASCULAR ACCESS AND THERAPEUTIC 
APHERESIS

Standard
31.1 The most appropriate VAD for therapeutic apheresis is 
selected in collaboration with the patient/caregiver and the 
health care team based on the projected treatment plan.

Practice Recommendations
A.  Consider the following when choosing the most appro-

priate VAD for therapeutic apheresis: the type of apher-
esis procedure (centrifugation-based or filter-based 
systems); adequacy of superficial and deep peripheral 
veins; acuity; duration and frequency; inpatient vs out-
patient, or critically ill; patient preference; underlying 
disease state; and availability of staff and resources to 
obtain vascular access.1,2 (V)

B.  Consider either peripheral or central VADs for thera-
peutic apheresis; peripheral venous access is the prima-
ry access method in European countries, while CVADs 
are used primarily in North America, South America, 
Central America, and increasingly in Asia.1,3-5 (V)
1. Insert 2 PIVCs for the apheresis procedure, 1 for 

access or withdrawal of blood for apheresis and 1 for 
return of the patient’s cells and replacement fluid.
a. Use a large-gauge PIVC (eg, 16- to 18-gauge) in 

the antecubital vein or other large veins, such as 
the basilic or cephalic veins, in the forearm for 
access, and in smaller veins for the return.1,5 (IV)

b. Peripheral vein access is not recommended in 
young children due to small veins but may be 
possible with older children and adolescents.1 
(IV)

2. Consider the benefits of dialysis-capable CVADs that 
include reliable blood flow and reduced resistance to 
withstand high negative pressures required to draw 
blood into the apheresis device; use a CVAD with a 
catheter size of at least 11.5 French (Fr) for adults.1,2 (IV)
a. Appropriate catheter sizes for use of a nontun-

neled or tunneled, cuffed CVAD in pediatric 
patients range from 6.0 to 7.0 Fr for patients 
weighing less than 10 kg, 6.0 to 8.0 Fr for 
patients weighing between 10 and 30 kg, 8.0 to 
10.0 Fr for patients weighing between 30 and  
50 kg, and 11.5 Fr or larger for children weighing 
more than 50 kg.2 (IV)

b. PICCs are not appropriate for apheresis proce-
dures due to small catheter gauge and higher 
failure rates.1 (IV)

c. General recommendations for locking CVADs 
used for apheresis include high-concentration 
heparin and sodium citrate (see Standard 41, 
Flushing and Locking).1,6,7 (IV)
i. Heparin-induced thrombocytopenia (HIT) 

was identified as a risk in patients with mul-
tiple myeloma who required stem cell har-
vesting for autologous hematopoietic stem 
cell transplantation. An unusually high fre-
quency of HIT was identified (4%).8 (V)

3. Consider an implanted vascular access port for 
patients requiring long-term treatment; improve-
ment in port design allowing for high flow rates has 
led to increasing port use in both adults and chil-
dren.1,2,9 (V)

4. Avoid AVFs and AVGs for long-term apheresis; the 
failure rate associated with AVFs is high.1,10 (V)
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32.  PAIN MANAGEMENT FOR 
VENIPUNCTURE AND VASCULAR 
ACCESS PROCEDURES

Standard
32.1 Appropriate strategies are implemented to reduce 
pain associated with phlebotomy and VAD-related proce-
dures (eg, insertion, implanted vascular access port access) 
based upon assessment of patient’s condition, develop-
mental level, and engagement of patients and families to 
determine preferences.

Practice Recommendations
A.  Recognize factors influencing clinicians to underuse 

pain management strategies with VAD-related proce-
dures such as underestimation of procedural pain, time, 
lack of orders, and cost.1,2 (II)

B. Improve the patient experience of PIVC insertion.
1. Incorporate pain management strategies as a 

standard practice.
2. Engage patient (adults and children) in decision- 

making for vascular access.
3. Employ interventions to increase first-time success 

(see Standard 22, Vascular Visualization; Standard 
26, Vascular Access Device Planning; Standard 27, 
Site Selection; Standard 34, Vascular Access Device 
Placement).1-7 (IV)

C. Use local anesthetic agents to reduce pain in all adult 
and pediatric populations.
1. Vapocoolant spray used prior to skin antisepsis and 

before IV cannulation is associated with decreased 
pain during the procedure; some studies are incon-
sistent in clinical findings.8-14 (I)

2. Topical transdermal agents.1,4,5,7,12,15 (II)
3. Jet injection of pressure-accelerated lidocaine (nee-

dle-free method) is found to be effective.16-19 (I)
4. Intradermal lidocaine (to be avoided in pregnancy) 

or bacteriostatic 0.9% sodium chloride.1,4,6,20 (II)
a. Rare allergic reactions can occur with lidocaine 

and bacteriostatic saline (benzyl alcohol); assess 
for past use/reactions and monitor for an aller-
gic response.6 (V)

D. Use behavioral interventions such as distraction, relaxa-
tion, breathing exercises.1,6,7 (V)

E. Assess and identify pain with consideration to develop-
ment level in children.

1. Infancy: crying, facial expression, and body posture 
are indicative of pain.

2. Toddlers: behaviors such as facial expression, bodily 
movement, and crying may be indicative of pain.

3. Preschoolers and school-aged children are able to 
self-report pain.7,20 (II)

F. Provide nonanalgesic pain management strategies to chil-
dren with attention to growth and development level (see 
Standard 2, Special Patient Populations: Neonatal, 
Pediatric, Pregnant, and Older Adults).7,21-22 (II)
1. Use pain management strategies for infants that 

include a combination of techniques, including 
swaddling, breastfeeding, pacifiers, and rocking; 1 
to 2 mL of 24% sucrose (eg, provided on a pacifier) 
provided before venipuncture has been shown to be 
beneficial in reducing pain without serious side 
effects or harm.21,23,24 (I)

2. Use distraction techniques.
a. Distraction is effective with toddlers (eg, “peek-

aboo,” blowing bubbles, books).21 (II)
b. The use of “virtual reality” by use of a computer- 

simulated environment accessed through a 
head-mounted device was found to be effective 
in children in decreasing pain associated with 
venipuncture.25-27 (II)

c. The use of any type of distraction technique is 
associated with reduced anxiety and perception 
of pain in school-aged children.7,25-32 (I)

d. Use of a vibrating cold device can provide distrac-
tion and potential blocking of pain impulses con-
sistent with gate control theory of pain manage-
ment.32-35 (II)
i. Recognize that cold and vibration at the veni-

puncture site may impact accuracy of laboratory 
results (refer to Standard 44, Blood Sampling).

G. Recognize that some patients may have a significant 
fear of needles and that pain management strategies 
may reduce fear.
1. Employ techniques that reduce fear whenever pos-

sible, which may include distraction (eg, watching 
television, conversation during procedure), keeping 
the needle/catheter out of site, and use of analgesic/
anesthetic agents.6 (V)

H.  Educate clinicians about pain management strategies 
that are underused due to lack of knowledge, clinician 
underestimation of pain related to vascular access, 
time, and cost restraints.1,2,5,7,15,22 (V)
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33.  VASCULAR ACCESS SITE 
PREPARATION AND SKIN ANTISEPSIS

Standard
33.1 Skin antisepsis is performed prior to VAD placement.
33.2 The intended VAD insertion site is visibly clean prior 
to application of an antiseptic solution; if visibly soiled, 
cleanse the intended site with soap and water prior to 
application of antiseptic solution(s).

Practice Recommendations
A.  Remove excess hair at the insertion site if needed to facil-

itate application of VAD dressings; use single-patient-use 
scissors or disposable-head surgical clippers; do not shave 
as this may increase the risk for infection.1,2 (I)

B. Evaluate patient history of any allergy or sensitivity to 
skin antiseptics (see Standard 55, Catheter-Associated 
Skin Injury).3,4 (V)

C. Perform skin antisepsis using the preferred skin antisep-
tic agent of alcohol-based chlorhexidine solution.5-10 (I)
1. If there is a contraindication to chlorhexidine solu-

tion, an iodophor (eg, povidone-iodine) or 70% 
alcohol may also be used.5,6,10 (IV)

2. Aqueous chlorhexidine may be considered if there is a 
contraindication to alcohol-based chlorhexidine.3 (IV)

3. For preterm neonates, low-birth-weight infants, and 
within the first 14 days of life:
a. Use povidone-iodine, alcohol-based or aqueous 

chlorhexidine solution.4,11-17 (I)
b. Use both aqueous and alcohol-based chlorhex-

idine with caution due to risks of chemical burns 
to the skin. Systemic absorption has been report-
ed due to skin immaturity; however, systemic 
effects are not documented. Studies have not 
established one antiseptic solution as superior 
for safety or efficacy in neonates.11-17 (IV)

c. Avoid the use of tincture of iodine due to the 
potential deleterious effect on the neonatal thy-
roid gland.18-20 (II)

d. Remove antiseptics after the procedure is com-
plete using sterile water or saline.11,16 (IV)

D.  Use a single-use sterile applicator containing sterile 
solution, not a multiple use product (eg, bottle of anti-
septic solution).3,5 (IV)
1. Follow manufacturers’ directions for use to deter-

mine appropriate product application and dry times; 
always allow product to naturally dry without wip-
ing, fanning, or blowing on skin.3 (V)
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34. VASCULAR ACCESS DEVICE PLACEMENT

Standard
34.1 A new, sterile VAD is used for each catheterization 
attempt, including use of introducers.
34.2 The VAD is not altered outside the manufacturers’ 
directions for use.
34.3 Proper tip location for CVADs is verified prior to use.
34.4 The patient and caregiver are educated about the 
rationale for VAD insertion and expectations during the 
procedure.

Practice Recommendations

I. PIVCs: Short PIVCs, Long PIVCs, and Midline 
Catheters

A.  Consider implementation of a PIVC insertion bundle to 
improve insertion success or reduce complications. High-
level synthesis studies investigated bundled PIVC inser-
tion and management interventions; no clear evidence 
emerged to support a specific intervention bundle.1-5 (I)

B. Consider early referral to an infusion/vascular access 
specialist if patient assessment yields no visible or pal-
pable veins.6-11 (IV)
1. Consider use of a population-specific DIVA assess-

ment tool to guide early referral to an infusion/
vascular access specialist if indicated. In several 
published reviews, some tools are better at identify-
ing children and adults with DIVA; each tool has 
limitations, and further study is needed.4,5,12-19 (I)

C. Assess the need for measures to reduce pain of inser-
tion (refer to Standard 32, Pain Management for 
Venipuncture and Vascular Access Procedures).

D. Use visualization technology to aid in peripheral vein 
identification and selection for patients with DIVA (refer 
to Standard 22, Vascular Visualization).
1. Choose a long PIVC as follows:

a. When all aspects of a short PIVC are met, but the 
vessel is difficult to palpate or visualize with the 
naked eye; ultrasound guidance/near infrared 
technology is recommended.

b. Evaluate depth of vessel when choosing a long 
PIVC to ensure two-thirds of catheter lies within 
vein.20-24 (III)

E. Use an appropriate method to promote vascular disten-
tion when inserting a short PIVC, including:
1. Use of gravity or impeding venous flow with the use 

of a blood pressure cuff or tourniquet (while main-
taining arterial circulation).

2. Use of controlled warming.25 (V)
F. Adhere to principles of Standard-ANTT or Surgical-ANTT 

with PIVC insertion based upon the assessment of the 
complexity of insertion.
1. Use Standard-ANTT for simple PIVC insertion.

a. Don a new pair of disposable, nonsterile gloves 
in preparation for PIVC insertion; do not touch/

palpate the insertion site after skin antisep-
sis.26-31 (IV)

b. If repalpation of the vein is required after skin 
antisepsis, use sterile gloves for palpation and 
insertion and adhere to the principles of Surgical-
ANTT to prevent recontamination of the inser-
tion site. Contamination of nonsterile gloves is 
well documented.3,32-35 (I)

2. Use Surgical-ANTT for more complex insertion tech-
niques (eg, accelerated/Seldinger) and/or need to 
touch Key-Sites and/or Key-Parts directly (refer to 
Standard 18, Aseptic Non Touch Technique).

G. Restrict PIVC insertion attempts to no more than 2 
attempts per clinician at PIVC insertion. Multiple unsuc-
cessful attempts cause pain to the patient, delay treat-
ment, limit future vascular access, increase cost, and 
increase the risk for complications.2,5,11,18,36-38 (IV)
1. After 2 unsuccessful attempts, escalate to a clinician 

with a higher skill level and/or consider alternative 
routes of medication administration. (Committee 
Consensus)

H. Use single-patient-use tourniquets.39-41 (I)
I. Long PIVCs and midline catheters: use the safest availa-

ble insertion technique, including the Seldinger, modi-
fied Seldinger technique (MST), or accelerated Seldinger 
technique (AST), to reduce the risk for insertion-related 
complications such as air embolism, guidewire loss, 
embolism, inadvertent arterial cannulation, and 
bleeding.42-48 (IV)
1. Use a maximal sterile barrier with VAD insertion 

using MST.43,44,48 (V)
2. Consider a partial barrier with VAD insertion using 

AST.49 (IV)
J. Ensure appropriate midline catheter length for selected 

vessel and for proper tip location.
1. Adult: tip location should be at level of axilla.44,46,50-52 

(IV)
2. Neonates and pediatric patients: select an upper 

arm site using the basilic, cephalic, and brachial 
veins. Additional site selections include veins in the 
leg (eg, saphenous, popliteal, femoral) with the tip 
below the inguinal crease and in the scalp with the 
tip in the neck above the thorax (refer to Standard 
27, Site Selection).

K. Immediately remove the PIVC in the following situa-
tions:
1. If nerve damage is suspected, such as when the 

patient reports severe pain on insertion (ie, electri-
cal shock-like pain) or paresthesias (eg, numbness or 
tingling) related to the insertion; promptly notify the 
provider (refer to Standard 48, Nerve Injury).

2. If an artery is inadvertently accessed, remove the 
catheter and apply pressure to the peripheral site 
until hemostasis is achieved. Assess circulatory 
status and, if impaired, notify the provider 
promptly.16 (V)
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L.  Midline catheters: consider measuring arm circumfer-
ence at insertion to establish a baseline and monitor 
arm circumference on a regular basis due to risk of 
CA-DVT (see Standard 53, Catheter-Associated Deep 
Vein Thrombosis).53,54 (IV).

II. CVADs
A.  Implement the central line bundle when placing CVADs, 

which includes the following interventions: hand 
hygiene, skin antisepsis using alcohol-based chlorhex-
idine, maximal sterile barrier precautions, preference 
for upper body insertion site to reduce risk of infection 
(see Standard 18, Aseptic Non Touch Technique; 
Standard 33, Vascular Access Site Preparation and Skin 
Antisepsis).27,36,55-62 (IV)

B. Use ultrasound when inserting CVADs to increase suc-
cess rates and decrease insertion-related complications 
(refer to Standard 22, Vascular Visualization).
1. For tunneled, cuffed CVADs and implanted vascular 

access port insertion: use an ultrasound-guided MST 
rather than venous cutdown or landmark percuta-
neous technique to improve insertion success and 
reduce postinsertion complication rates in both 
adult and pediatric patients.63-65 (I)

C. Ensure adherence to proper technique through use of 
and completion of a standardized checklist performed by 
an educated health care clinician and empower the clini-
cian to stop the procedure for any breaches in aseptic 
technique. Completion of a checklist should be done by 
someone other than the inserter of the CVAD.58,61,66-71 (III)

D. Use a standardized supply cart or kit that contains all 
necessary components for the insertion of a CVAD.61 (IV)

E. Measure midarm circumference between insertion site 
and axilla to obtain baseline measurement upon inser-
tion of a PICC; the rationale for baseline measurement 
is for comparison in assessment for CA-DVT (see 
Standard 53, Catheter-Associated Deep Vein 
Thrombosis).53 (IV)

F. Use the safest available insertion technique for neck 
and chest placement, including the Seldinger or MST 
and Trendelenburg position, to reduce the risk for inser-
tion-related complications such as air embolism, guide-
wire loss, embolism, inadvertent arterial cannulation, 
and bleeding.60,71-78 (IV)

G. Implement appropriate actions upon complications 
associated with CVAD insertion as follows:
1. Inadvertent arterial puncture can typically be man-

aged by catheter removal and digital pressure when 
promptly recognized.
a. If location of the catheter is unclear, measuring 

intraluminal pressure with a transducer may 
indicate catheter position.

b. Inadvertent arterial puncture during insertion of a 
large-bore CVAD or dilator may be a life-threatening 
complication with recommendations to leave the 

device in place and immediately consult with a 
surgeon or interventional radiologist. Treatment 
options include open operative approach and 
repair and, more commonly, endovascular man-
agement (see Standard 54, Central Vascular 
Access Device Malposition).57,71,78-84 (V)

2. Cardiac arrhythmias, often due to manipulation of 
the guidewire, typically resolve with reposition of 
guidewire or catheter. If arrhythmias persist, notify 
the provider.57,79,82 (V)

3. Medial subclavian insertion is associated with the 
highest risk of pneumothorax.
a. The jugular site is preferred in the patient with 

pre-existing respiratory compromise.
b. If significant unilateral lung disease is present, 

ipsilateral insertion is recommended for jugular 
or subclavian cannulation to prevent further 
respiratory compromise with pneumothorax in 
lungs without injury or disease.59,78,79,85 (V)

4. Potential related symptoms of nerve damage include 
diaphragmatic paralysis, hoarseness, impaired mus-
cle strength, dysfunction of sympathetic nervous 
system (refer to Standard 48, Nerve Injury).

5. Air embolism (refer to Standard 52, Air Embolism).
6. Catheter malposition (refer to Standard 54, Central 

Vascular Access Device Malposition).
H. Ensure proper placement of the CVAD tip, within the lower 

one-third of the superior vena cava (SVC) or CAJ (refer to 
Standard 23, Central Vascular Access Device Tip Location).
1. For lower body insertion sites, the CVAD tip should be 

positioned in the IVC above the level of the diaphragm.
2. Before use of the CVAD for infusion, if required, the 

inserter should properly reposition the CVAD and 
obtain a confirmation of correct location (refer to 
Standard 23, Central Vascular Access Device Tip 
Location; Standard 54, Central Vascular Access 
Device Malposition).

I.   Evaluate and assess patients who have a cardiovascular 
implantable electronic device (eg, subcutaneous 
implantable device, epicardial leads, or a leadless pace-
maker) in place or planned insertion for the most 
appropriate catheter and insertion site.
1. Consider the contralateral side as preferred for 

CVAD insertion, but if the ipsilateral side must be 
used (eg, the patient has bilateral implanted leads in 
place), a PICC may be the safest option.59,86,87 (V)

2. Consider options that preserve vessel health in the 
patient with CKD who requires insertion of a CVAD 
and a cardiovascular implantable electronic device. 
Nontunneled catheters should be avoided, with 
rapid progression to fistula/graft creation recom-
mended.59,86-92 (IV)

3. Determine the integrity of a pre-existing pacemaker 
unit and leads before and after CVAD insertion. 
There are currently no practice guidelines devel-
oped related to pacemakers and CVADs.90,91 (V)
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III. Arterial Catheters
A.  Use ultrasound to aid in artery identification and selec-

tion (refer to Standard 22, Vascular Visualization).
B. Wear a cap, mask, sterile gloves, and eyewear and use 

a small fenestrated sterile drape when placing a periph-
eral arterial catheter.27,31,93-95 (III)

C.  Employ maximal sterile barrier precautions when plac-
ing pulmonary artery and arterial catheters via the 
axillary or femoral artery.31,94,95 (III)
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The Art and Science of Infusion Nursing

Section Six: Vascular Access Device 
Management

Section Standards
I. To ensure patient safety, the clinician is competent 
in vascular access device (VAD) management, including 
knowledge of relevant anatomy, physiology, and VAD man-
agement techniques aimed at maintaining vascular access 
and reducing the risk of complications.
II. Indications and protocols for VAD management are 
established in organizational policies, procedures, and/or 
practice guidelines and according to manufacturers’ direc-
tions for use.

35. FILTRATION

Standard
35.1 Parenteral nutrition (PN) solutions are filtered using a 
filter appropriate to the type of solution.
35.2 Blood and blood components are filtered using a filter 
appropriate to the prescribed component.
35.3 Intraspinal infusion solutions are filtered using a sur-
factant-free, particulate-retentive, and air-eliminating filter.
35.4 Medications withdrawn from glass ampoules are fil-
tered using a filter needle or filter straw.

Practice Recommendations
A.  Prime and position filters adhering to manufacturers’ 

directions for use.
1. Locate the in-line filter on the administration set as 

close to the VAD hub as possible. Add-on components 
(eg, extension sets, stopcocks) below or after the filter 
will result in additional particulate matter infusing to 
the patient.1,2 (IV)

2. Prevent changes in flow rate, especially with very 
slow flow rates or infusion of medications that alter 
hemodynamic status, by positioning the in-line filter 
near the level of the VAD insertion site. Inadvertent 
back-siphoning (when filter is positioned below the 
level of the infusion site) and bolusing (when filter is 
positioned above the level of the infusion site) are 
prevented by closing a downstream clamp if the fil-
ter position needs to be temporarily changed.3 (V)

B.  Consider filtration of solutions and medications to:
1. Reduce microbubbles (<1 mm in diameter) of air 

entrained in infusion solutions and medications.
a. Changes in solution temperature and pressure 

can increase the number of microbubbles in 

solution. Microbubbles are also common in 
hemodialysis and cardiopulmonary bypass. Once 
inside the bloodstream, platelets, white blood 
cells, and other proteins attach to microbubbles, 
thickening the wall of the gas bubble and allow-
ing adherence to the endothelial surface of vein 
walls. Endothelial damage produces edema and 
inflammation. Obstruction of small pulmonary 
microcirculation occurs. Autopsy results have 
located microbubbles surrounded by fibrin and 
the presence of pulmonary fibrosis.4-7 (IV)

2. Reduce particulate matter in critically ill patients 
that can cause thrombogenesis, impaired microcir-
culation, and alter immune response.
a. Patients in intensive care are estimated to 

receive more than a million particles with a size 
greater than 2 microns on a daily basis.2,8-10 (IV)

b. Multiple studies in neonatal and adult popula-
tions show no improvement of clinical outcomes 
with use of in-line filters; however, 3 studies in 
pediatric populations showed significant reduc-
tion in systemic inflammatory response syn-
drome (SIRS) and reduction in respiratory and 
renal dysfunction but no difference in cardiovas-
cular, hepatic, or neurological dysfunction. The 
smaller number and diameter of vessels in 
infants could be one explanation for these differ-
ences. Limited fluid volume for drug dilution in 
infants may also increase the frequency of drug 
precipitate in the presence of contact between 
incompatible drugs.2,8-12 (III)

3. Reduce the incidence of phlebitis associated with 
peripheral venous catheters.
a. A systematic review found that in-line filter use 

reduced the occurrence of phlebitis in hospital-
ized patients. However, variation in types of 
catheters, filter pore sizes, infusion solutions, 
phlebitis definitions, and study design added to 
the uncertain benefits of filtration.11 (I)

b. In-line filtration with a 0.2-micron filter in surgi-
cal patients resulted in a significant reduction in 
phlebitis rates at 48 hours, lower visual infusion 
phlebitis (VIP) scores, and longer dwell times 
than the nonfilter group in a randomized con-
trolled trial (RCT). Six months after the original 
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study, the researchers reported high rates of 
patient satisfaction from a qualitative patient 
survey. The cost of filters was offset by reducing 
the need for unplanned removal and insertion of 
a new peripheral catheter.12,13 (III)

C.  Use the appropriate pore size in-line filter as required by 
the specific solution or medication to be infused. Consult 
with pharmacy for specific medication information.
1. Some medications may require a specific pore size 

due to the molecular size of the medication (eg, 
amphotericin B) and/or the concentration for infu-
sion (eg, mannitol).14 (V)

2. Recommendations for filtration of protein-based 
medications (eg, immunoglobulin, monoclonal anti-
bodies, enzymes) vary greatly, including many drugs 
with no filtration instructions and many variations in 
filter pore size recommended. Many protein-based 
medications indicate the need for “low protein bind-
ing filters,” which includes filters made of polyether-
sulfone, polyvinylidene fluoride, and cellulose ace-
tate.15,16 (IV)

3. Drug adsorption to the filter material may occur 
initially but does not cause significant drug loss once 
all binding sites are saturated, although filter mate-
rial, small volume doses, and slow flow rates may 
increase problems with drug loss.16,17 (IV)

D.  Use air-eliminating filters for infusion in all patients with 
a medical diagnosis involving right-to-left cardiac or 
pulmonary shunting to prevent air and particulate mat-
ter from reaching the arterial circulation, also known as 
paradoxical embolization. Hypercoagulable states and 
increased right heart pressure are associated with 
increased risk of paradoxical embolization.4,18 (IV)

E.  Change add-on filters to coincide with administration 
set changes; use a primary administration set with an 
integrated in-line filter whenever possible to reduce 
tubing manipulation and risks of contamination, mis-
use, and accidental disconnection/misconnection (refer 
to Standard 43, Administration Set Management).

F.   Recognize that in-line filter use in combination with 
syringe pumps for low-flow rates produces no signifi-
cant statistical difference in in-line pressure monitoring, 
pump start-up delay, flow variability, or time to reach a 
steady-state flow.19,20 (IV)

G.   Filter PN solutions with the correct filter pore size.
1. Use a 0.2-micron filter for PN solutions without lipid 

injectable emulsions (ILEs) and change every 24 hours.
2. Use a 1.2-micron filter for PN solutions containing 

ILE (also known as total nutrient admixture [TNA]) 
and change every 24 hours.

3. Use a separate 1.2-micron filter for separately 
infused ILE; attach to an injection site below or after 
the 0.2-micron filter used for dextrose/amino acid 
solution. Change the lipid emulsions filter every 12 
hours (refer to Standard 63, Parenteral Nutrition).

H.  Filter blood and blood components using a filter designed 
to remove blood clots and harmful particles; standard 
blood administration sets include a 170- to 260-micron 
filter. Sets for other components (eg, platelets) may have 
similar filter pore size but also have a smaller total prim-
ing volume (refer to Standard 64, Blood Administration).

I.   Filter intraspinal infusion medications using a sur-
factant-free 0.2-micron filter (refer to Standard 56, 
Intraspinal Access Devices).

J.   Use a filter needle or filter straw to withdraw any med-
ication from glass ampoules and replace the filter nee-
dle or filter straw with a new sterile needle after the 
medication is withdrawn from the ampoule; recognize 
that glass fragments may enter the ampoule when 
opened (refer to Standard 20, Compounding and 
Preparation of Parenteral Solutions and Medications).
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36. NEEDLELESS CONNECTORS

Standard
36.1 A luer-locking needleless connector is used to con-
nect syringes and/or administration sets to a VAD hub or 
other injection site to eliminate use of needles and reduce 
needlestick injuries.

Practice Recommendations
A.  Use a needleless connector attached directly to the VAD 

hub, the female hub of an attached extension set, or an 
injection site on an administration set to facilitate intermit-
tent infusion of solutions and medications. The primary 
purpose of needleless connectors is to eliminate the use of 
needles when connecting administration sets and/or syring-
es to the VAD or injection sites and reduce subsequent 
needlestick injuries and exposure to bloodborne pathogens.
1. For continuous infusion, the clinical outcomes for use of 

needleless connectors as an additional add-on device 
between the VAD and the administration set are 
unknown.

2. Ensure that all luer-locking connections are secure 
to prevent inadvertent disconnections and leaks in 
the infusion system.

3. Avoid using a needleless connector for red blood cell 
(RBC) transfusion and when continuous infusion of 
rapid flow rates of crystalloid solutions is required. 
In vitro testing with negative, neutral, and positive 

needleless connectors demonstrates the greatest 
reduction in flow rates through large-bore catheters. 
Negative clinical outcomes might result when thera-
pies with rapid flow rates are impeded.1-6 (V)

B. Know the internal mechanism for fluid displacement of 
the needleless connector in use (eg, negative or positive 
displacement, neutral, or antireflux). Follow manufac-
turers’ directions for use for flushing, clamping, and 
disconnection. The category names of needleless con-
nectors are derived from clinical application of their 
functionality; however, there are no established criteria 
from device regulatory agencies that determine which 
device is assigned to each category.
1. In the absence of manufacturer directions, consider 

the reported reflux volume for each type and use 
the following sequence:
a. Negative displacement–flush, clamp, disconnect
b. Positive displacement–flush, disconnect, clamp
c. Neutral and antireflux–no specific sequence 

required.
2. Standardize the type of needleless connector within 

the organization to reduce the risk for confusion 
about these steps and improve clinical outcomes.

3. Fluid reflux is documented by in vitro studies in all 
types of needleless connectors, with quantities rang-
ing from 0.02 to 50.37 μL. Negative displacement 
devices produce the greatest volume of reflux, and 
antireflux devices containing a bidirectional, pres-
sure-sensitive valve have the least amount of reflux. 
Due to the internal mechanism, positive displace-
ment devices have the greatest volume of reflux at 
connection, while the greatest amount of reflux 
occurs at disconnection for all other types of needle-
less connectors.2,7-10 (V)

C. Many additional factors, such as body movement, respi-
rations, syringe plunger rebound, and coughing, cause 
changes within a catheter lumen that can allow blood 
to move into the lumen. The time required for undis-
turbed blood to coagulate inside a catheter lumen and 
the minimum volume of blood that would cause lumen 
occlusion are unknown. Smaller catheter lumens will 
allow for blood to reflux for a greater distance into the 
lumen.8 (V)

D. The type of needleless connector that produces the 
least amount of thrombotic VAD lumen occlusion 
remains controversial and requires further study. The 
quantity and frequency of thrombolytic drugs used for 
catheter clearance have been used as surrogates for 
monitoring VAD lumen occlusion and correlated to the 
type of needleless connector in use.8,11,12 (IV)

E. Evaluate published outcomes of infection risks associat-
ed with each type of needleless connector when mak-
ing product purchase decisions, focusing on risks, 
benefits, and educational requirements. Studies com-
paring different types of needleless connectors demon-
strate that all types allow microbial ingress, and one 
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type is not superior to another regarding internal con-
tamination. Contamination occurs in VADs with 
coagulase negative staphylococci as the most common 
organism.13-23 (II)

F. Use stopcocks (ie, 3-way taps) or manifolds with a bond-
ed needleless connector or close by adding a needleless 
connector rather than a solid cap. The method of clo-
sure has greater influence on contamination rather than 
the type of fluid displacement inside the needleless 
connector. Replace the stopcock with a needleless con-
nector as soon as clinically indicated.24-26 (I)

G. Disinfect the connection surface and sides of the 
needleless connector attached to any VAD to reduce 
introduction of intraluminal microbes. Use active or 
passive disinfection. Follow manufacturers’ directions 
for use of both the needleless connector and disinfect-
ant agent. Primary factors influencing this practice 
include the disinfection agent, the time required (ie, 
application and drying), and the method of application.
1. Perform active disinfection by a vigorous mechanical 

scrub using a flat swab pad containing 70% isopropyl 
alcohol or alcohol-based chlorhexidine suitable for 
use with medical devices.
a. Recent studies show no difference in effective-

ness of scrub time between 5 to 15 seconds with 
70% isopropyl alcohol and alcohol-based chlor-
hexidine gluconate, and researchers have sug-
gested that removal of all organisms may not be 
possible when there is extensive contamination.

b. An additional type of active disinfection device 
contains an alcohol-impregnated sponge used to 
apply the mechanical scrub prior to use of a 
needleless connector and the internal lumen of a 
stopcock and is immediately discarded after the 
scrub time. In vitro testing has shown this device to 
be ineffective for decontamination of the internal 
lumen of a stopcock. For disinfecting needleless 
connectors, one in vitro study reported this device 
to be equal to an alcohol pad and another study 
reported moderate effectiveness, meaning that 5% 
to 15% of surface contamination was left on 2 
types of needleless connectors when compared to 
use of an alcohol pad. Clinical performance and 
outcomes with this device have not been reported.

c. Drying time with 70% isopropyl alcohol is 5 sec-
onds; alcohol-based chlorhexidine requires 
20 seconds. Povidone iodine requires longer 
than 6 minutes to be thoroughly dry, making it 
less favorable to clinical practice. Drying times in 
clinical practice depend on the humidity and cli-
mate in the care setting.4,27-33 (II)

2. Perform passive disinfection by applying a cap or 
covering containing a disinfectant agent (eg, 70% 
isopropyl alcohol, iodinated alcohol) to create a 
physical barrier to contamination between uses. 
Follow manufacturers’ directions for use regarding 
time for effectiveness after attachment and the 

maximum length of effectiveness. Once removed, 
discard used disinfection caps and do not reattach to 
the needleless connector. Use multidisciplinary 
implementation strategies including staff education 
and leadership support and provide consistent feed-
back to staff regarding outcomes, as this has been 
shown to decrease catheter-associated bloodstream 
infection (CABSI) rates.28,34-36 (I)

3. Studies comparing active and passive methods of 
disinfection show both processes to be effective.
a. Active disinfection with alcohol-based chlorhexidine 

gluconate swab pads or passive disinfection with 
caps containing 70% isopropyl alcohol were associ-
ated with lower rates of CABSI, while swab pads 
containing 70% isopropyl alcohol were the least 
effective according to a meta-analysis of quasi-ex-
perimental studies. A quasi-experimental study did 
not show a significant CABSI reduction in a pediatric 
critical care setting, probably associated with a short 
duration of catheter dwell in this population.

b. A recent RCT on disinfection of needleless con-
nectors on central vascular access devices 
(CVADs) compared 70% isopropyl alcohol wipes, 
alcohol-based chlorhexidine gluconate wipes, 
and caps with 70% isopropyl alcohol. CABSI rates 
were low in both groups using isopropyl alcohol 
and zero in the group using alcohol-based chlor-
hexidine gluconate.30,37,38 (I)

4. Disinfect the connection surface before each entry.
a. Studies focus on disinfection practices before 

the initial entry into the needleless connector; 
however, studies do not address the need for 
disinfection before subsequent entries required 
to administer an intermittent medication (eg, 
saline flushing before and after the medication, 
locking the VAD). Although the need for a full 
disinfection process before subsequent entries is 
unknown, removal of organic and inorganic 
debris (eg, blood-tinged fluid, dried medication, 
clothing lint, inadvertent touch contamination) 
with a disinfection pad between each entry may 
provide additional protection for the intralumi-
nal fluid pathway. (Committee Consensus)

5. Adhere to Standard-Aseptic Non Touch Technique 
(Standard-ANTT) when accessing and changing a 
needleless connector.
a. Attach only a sterile syringe tip or sterile male 

luer end of the intravenous (IV) administration 
set to the needleless connector.

b. Ensure that disinfecting supplies are readily available 
at the bedside to facilitate staff compliance with 
needleless connector disinfection (see Standard 18, 
Aseptic Non Touch Technique).3,4,7,39 (IV)

6. Use of needleless connectors with an antimicrobial 
coating (eg, silver, chlorhexidine/silver) requires ade-
quate disinfection techniques, as technology alone 
does not replace disinfection practices. Silver-coated 
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needleless connectors have been shown to decrease 
rates of CABSI, although significant amounts of 
biofilm and microorganisms were recovered from 
coated and noncoated connectors.40,41 (IV)

7. Monitor clinician compliance to ensure that the cho-
sen method for disinfection is applied consistently 
for needleless connectors on all VADs as this is a 
critical element for reduction of intraluminal con-
tamination and subsequent bloodstream infection 
(BSI).27,28,42,43 (II)

H.  Change the needleless connector no more frequently 
than 96-hour intervals or according to the manufactur-
ers’ directions for use. Changing on a more frequent 
time interval adds no benefit and has been shown to 
increase the risk of CABSI.
1. When used within a continuous infusion system, the 

needleless connector is changed when the primary 
administration set is changed (eg, 96 hours). One study 
reported that changing the needleless connector every 
24 hours with blood or lipid infusion increased CABSI 
rates in pediatric stem cell transplant patients.

2. Additionally, the needleless connector should be 
changed in the following circumstances: if the 
needleless connector is removed for any reason; if 
there is residual blood or debris within the needle-
less connector; prior to drawing a sample for blood 
culture from the VAD; upon contamination; per 
organizational policies, procedures, and/or practice 
guidelines; or per the manufacturers’ directions for 
use (see Standard 50, Infection).3,44,45 (IV)
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37. OTHER ADD-ON DEVICES

Standard
37.1 Add-on devices are used only when clinically indicated 
for a specific purpose and in accordance with manufactur-
ers’ directions for use.
37.2 Add-on devices are of luer-lock or integrated design 
and are compatible with the administration system to 
ensure a secure connection, reduce manipulation, and min-
imize the risk of leaks, disconnections, or misconnections. A 
catheter with an integrated extension set is not considered 
an add-on device.

Practice Recommendations
A.  Use add-on devices of luer-lock or integrated design (eg, 

single lumen and multilumen extension sets, manifold 
sets, extension loops, cannula caps, needleless connec-
tors, in-line filters, and stopcocks [3-way tap]) to add 
length, enable filtration capabilities, for safe handling, or 
to enhance function of the infusion system (eg, adding 
an extension to decrease movement/manipulation at 
the peripheral intravenous catheter [PIVC] hub). See 
Standard 35, Filtration; Standard 36, Needleless 
Connectors.1-3 (III)

B. Limit the use of add-on devices whenever possible to 
decrease excessive manipulations, accidental discon-
nections or misconnections, and risk of contamination 
and subsequent infection. Add-on devices may cause 
challenges with drug delivery and increase costs.4-18 (III)
1. Propofol anesthesia may increase the risk for post-

operative infection because of microorganism 
growth in stopcock dead spaces. Bacterial contami-
nation of the patient’s skin, the clinician’s hands, 
and the environment contribute to infection risk 
associated with stopcocks.1 (IV)

2. Use a stopcock or manifold with an integrated 
needleless connector rather than a solid cap or 
replace the stopcock with a needleless connector to 
reduce stopcock contamination.1,19 (IV)

3. Before accessing the add-on device, disinfect the 
hub with active or passive disinfection (refer to 
Standard 36, Needleless Connectors).

C.  Change add-on device with new VAD insertion, with 
each administration set replacement if integrated tub-
ing design (eg, filter part of administration set), or as 
defined by the organization, and whenever the integrity 
of the product is compromised or suspected to be com-
promised.20,21 (V)
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KEY DEFINITIONS
Adhesive securement device (ASD): an adhesive-backed device that adheres to the skin with a mechanism to 
hold the VAD in place; a separate dressing is placed over the ASD. Both the dressing and ASD must be removed and 
replaced at specific intervals during the VAD dwell time.
Integrated securement device (ISD): a device that combines a dressing with securement functions; includes 
transparent, semipermeable window and a bordered fabric collar with built-in securement technology.
Subcutaneous anchor securement system (SASS): a securement device that anchors the VAD in place via 
flexible feet/posts that are placed just beneath the skin; these act to stabilize the catheter right at the point of insertion. 
A separate dressing is placed over the SASS. The SASS does not need to be changed at regular intervals when the dress-
ing is changed; it can remain in place if there are no associated complications.
Tissue adhesive (TA): a medical-grade cyanoacrylate glue that can seal the insertion site and temporarily bond 
the catheter to the skin at the point of insertion and under the catheter hub. TA should be reapplied at each dressing 
change.

38.  VASCULAR ACCESS DEVICE SECUREMENT
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Standard
38.1 VADs are secured to prevent complications associated 
with VAD motion at the insertion site and unintentional loss 
of access.
38.2 Methods used to secure the VAD do not interfere with 
the ability to routinely assess and monitor the access site 
or impede vascular circulation or delivery of the prescribed 
therapy.

Practice Recommendations
A.  Use a securement method (integrated securement 

device [ISD]; subcutaneous anchor securement system 
[SASS], tissue adhesive (TA) or adhesive securement 
device [ASD]), in addition to the primary dressing, to 
stabilize and secure VADs. Inadequate securement can 
cause unintentional dislodgement and complications 
requiring premature removal.
1. Additional securement as an adjunct to the primary 

dressing reduces motion at the insertion site and 
subsequent complications that interrupt necessary 
infusion therapy; decreases pain, fear, and anxiety 
related to VAD replacement; and reduces the overall 
cost of health care.1-12 (I)

B. Choose the most appropriate method for VAD secure-
ment based upon factors including VAD type, patient 
age, skin turgor and integrity, anticipated duration of 
therapy, previous adhesive skin injury, and any type of 
drainage from the insertion site.1-7 (II)

C. Avoid use of sutures as they are not effective alterna-
tives to a securement method; sutures are associated 
with needlestick injury, support the growth of biofilm, 
and increase the risk of CABSI.6-12 (II)

D. Evaluate the effectiveness of a combination of secure-
ment measures to reduce complication and failure. 
More RCTs with appropriate sample sizes are needed to 
confirm this bundled approach.6,9,11,13,14 (III)
1. Avoid use of nonsterile tape; rolls of nonsterile tape 

can become contaminated with pathogenic 
bacteria.15,16 (V)

E. Evaluate the use of securement options such as TA in 
addition to a primary dressing or an ISD for enhanced 
catheter stabilization for short PIVCs. Although sample 
sizes are small, both have demonstrated reduced rates 
of failure in adults and pediatric patients and in some 
studies prolonged the PIVC dwell time.12,17-19 (II)
1. There is some evidence that additional securement, 

either an ISD or TA, for short PIVCs reduces complica-
tion rates. These small studies are inconclusive, and 
more large efficacy trials are needed.2,9,11,13,17-21 (II)

2. Two small studies (1 in adults and 1 in pediatric 
patients) did not show a reduction in complications 
and failure of short PIVCs when an ASD was used as 
an adjunct to the primary dressing.8,19 (IV)

3. Cyanoacrylate TA for securement has been stud-
ied in vitro, in animals, in pilot PIVC and arterial 
RCTs, and in 1 large superiority PIVC RCT. 

Conflicting results have been reported. Reduced 
failure and increased dwell time have been report-
ed when TA is applied in addition to a transparent 
dressing with or without a border in PIVC pilot 
RCTs and observational studies in various patient 
populations; however, 1 superiority PIVC secure-
ment RCT in adult inpatients demonstrated no 
reduction in PIVC failure, concluding that more 
large RCTs are needed to confirm the safety and 
cost effectiveness of innovative dressing and 
securement methods.2,12,17,18,20,22,23 (II)

4. Use a securement method for long PIVCs and mid-
line catheters.24 (V, Committee Consensus)

F. Use a SASS, ISD, TA, or ASD for peripherally inserted central 
catheters (PICCs) as an alternative to sutures; they are con-
sidered to be safer than sutures and reduce risk of compli-
cations, including infection and dislodgement.21,25-29 (I)
1. Small pilot and observational studies report improved 

outcomes when securement methods including 
SASS, ISD, and TA are used compared to ASDs. More 
powered clinical trials are needed to confirm the 
safety and efficacy of various securement methods in 
all patient populations.10,21,27,29-32 (II)

G. Evaluate the potential for clinical and fiscal efficacy of 
SASS for PICCs and CVADs, including both tunneled, 
cuffed and tunneled, noncuffed catheters in adult and 
pediatric patients.25,27,28,32-34 (III)
1. Studies comparing the use of ASD and SASS as effec-

tive and acceptable securement for PICCs; tunneled, 
cuffed; and tunneled, noncuffed CVADs are limited to 
1 pilot RCT and several small descriptive studies. 
Single-center observational studies demonstrate SASS 
to be more effective than traditional sutures and ASD 
in preventing catheter failure, especially dislodge-
ment in patients with altered skin integrity. Patient 
and clinician satisfaction with SASSs has been favor-
able; however, more powered clinical trials are need-
ed to confirm clinical safety and efficacy.25,27,28,35 (III)

2. The National Institute for Clinical Excellence (NICE) 
in the United Kingdom advocates the potential 
patient safety and cost benefit of SASSs, particularly 
for use greater than 15 days, and also concludes that 
more robust trial design is required to confirm these 
outcomes.27 (IV)

H. Assess the benefits of TA as an adjunct to the primary 
method of dressing and securement as it provides 
immediate hemostasis at the insertion site and pro-
longs the interval between VAD insertion and the first 
dressing change. The application of TA at the catheter 
insertion site has been demonstrated in in vivo trials, 
animal studies, and some small clinical trials to provide 
a barrier to microorganism growth on the catheter tip. 
Confirmatory clinical trials are inconclusive; a pediatric 
pilot RCT reported a reduction in catheter tip coloniza-
tion; however, 1 large, adult RCT reported no reduction 
in microorganisms cultured on catheter tips, suggesting 
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more larger clinical RCTs are required to confirm these 
results.2,12,17,20,21,31,36,37 (II)
1. For nontunneled CVADs inserted into veins of the 

neck and groin, the most effective method of dress-
ing and securement remains challenging and unclear. 
Pilot trials undertaken in adult and pediatric patients 
in critical care units demonstrate that alternatives 
such as ISDs and TA used in conjunction with sutures 
might reduce failure compared to ASDs and tradi-
tional sutures alone; however, further trials are 
necessary.6,7,36,38 (III)

I. Do not use rolled bandages, with or without elastic 
properties, as a primary method of VAD securement, as 
they do not adequately secure the VAD.
1. A single tubular sleeve that can be easily removed to 

inspect the insertion site is preferred to a rolled 
bandage if additional security is required.11 (IV)

2. The presence of skin disorders that contradict the 
use of medical adhesives (ie, pediatric epidermoly-
sis bullosa, toxic epidermal necrolysis, and burns) 
may necessitate the use of tubular gauze mesh 
rather than ASDs. Single-center observational stud-
ies demonstrate that the use of SASS might be 
effective and safe in this patient population;  
however, these studies are small, and close obser-
vation of this vulnerable patient group is 
recommended.25,27,28 (III)

J. Assess the integrity of VAD securement with each dress-
ing change and change the securement device accord-
ing to the manufacturers’ directions for use. Remove 
ASDs with each dressing change to allow for appropri-
ate skin antisepsis and apply a new ASD. TA should be 
reapplied at each dressing change. A securement device 
designed to remain in place for the life of the VAD (eg, 
SASS) does not need to be removed and replaced regu-
larly with each dressing change; however, it should be 
assessed during catheter care and management to 
ensure its integrity.5-7,21,27,36,38 (I)

K. Be aware of the risk of catheter-associated skin injury.
1. Assess skin when the securement device is 

changed; anticipate potential risk for skin injury 
due to age, joint movement, and presence of 
edema.6,39,40 (III)

2. Apply barrier solutions to skin prior to dressing and 
securement to reduce the risk of catheter-associat-
ed skin injury (see Standard 55, Catheter-Associated 
Skin Injury).2,5,6,40,41 (II)

L.  Never readvance a dislodged VAD into the vein. After 
assessment of the tip location, the infusion therapy, and 
other influencing factors, the VAD can be secured at the 
current location; however, removal, reinsertion at a 
new site, or exchange might be the most appropriate 
intervention if the catheter is no longer in an appropri-
ate position for infusion of the required therapy (refer 
to Standard 54, Central Vascular Access Device 
Malposition).
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39. JOINT STABILIZATION

Standard
39.1 Joint stabilization devices, such as an arm board or 
splint, are used to facilitate infusion delivery, maintain 
device functionality, and minimize infusion therapy compli-
cations and are not considered restraints.

Practice Recommendations
A.  The joint stabilization device is:

1. Used to facilitate infusion delivery, maintain device 
functionality, and minimize complications; however, 
avoid use if possible due to restricted movement of 
the stabilized body part.1-4 (III)

2. Padded as needed and supports the area of flexion 
(eg, hand, arm, elbow, foot) in order to maintain a 
functional position.5-7 (A/P)

3. Applied in a manner that permits visual inspection 
and assessment of the vascular access site and vas-
cular pathway and does not exert pressure that will 
cause circulatory constriction, pressure injury, or 
nerve damage in the area of flexion or under the 
device.3, 5-10 (A/P, IV)

4. Used when a PIVC is placed in the antecubital fossa. 
This site is not recommended, but if a PIVC is pres-
ent, the joint is stabilized.11 (V)
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5. Considered for indwelling radial arterial catheters at 
areas of flexion.12,13 (IV)

6. Removed periodically for assessment of circulatory 
status, range of motion and function, and skin 
integrity.3, 5-7 (A/P, IV)

B.  Do not use wooden tongue depressors as joint stabiliza-
tion devices in preterm infants or immunocompromised 
individuals due to the risk of a fungal infection.14 (IV)
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40. SITE PROTECTION

Standard
40.1 Site protection and/or physical immobilization devices (eg, 
clear VAD covers and mitts) are used to protect VADs or VAD 
sites, thus maintaining infusion therapy and device functionality.
40.2 The use of physical immobilization devices (eg, 
restraints) to protect VADs or VAD sites is not routinely 
implemented except for nonviolent behavior that hinders 
medical treatment, such as infusion therapy.

Practice Recommendations
A.  Use site protection and/or physical immobilization devic-

es for specific patient populations, including pediatric, 
elderly, or those with cognitive dysfunction at risk for the 
VAD being accidentally dislodged or removed.1-7 (IV)

B. The site protection and/or physical immobilization 
devices are:
1. Selected based on an assessment of the patient’s 

physical, behavioral, cognitive, and psychological 
status and/or need for temporary VAD site protec-
tion from water, other contaminants, or movement 
due to activities of daily living. Consider VAD site or 
line protection methods for the duration of the VAD 
and, if all other measures have been tried or have 
failed, physical immobilization devices (eg, soft 
devices restraining a hand or hands).1-5,7 (III)

2. Used in a manner that permits visual inspection and 
assessment of the vascular access site and vascular 
pathway and does not exert pressure that will cause 
circulatory constriction, pressure injuries, or nerve 
damage under the device, and in accordance with 
manufacturers’ directions for use. Physical immobi-
lization devices should be distal to the VAD site so 
circulation is not impeded. The site protection 
method or selected immobilization device should 
not interfere with the prescribed infusion rate, deliv-
ery method, or catheter securement.2,5,8-10 (A/P, IV)

3. Removed at established intervals to allow assess-
ment of the extremity’s circulatory status and pro-
vide an opportunity for supervised range-of-motion 
activities.8,11 (A/P)

C. Assess regularly the need for the physical immobiliza-
tion device and discontinue it as soon as the patient’s 
condition allows.5,7,11 (V)

D. Educate the patient/caregiver on the need for and 
appropriate use of physical immobilization devices 
(refer to Standard 8, Patient Education).

E.  Document, at a minimum, the rationale for the physical 
immobilization device; type and location of the immobi-
lization device; release and reapplication of the device; 
frequency of and findings from site and circulatory 
assessment; any complications caused by the immobili-
zation device; patient’s response to the immobilization 
device; reassessment of need for the immobilization 
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device; patient education; and removal of the 
device.7,11,12 (V)
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41. FLUSHING AND LOCKING

Standard
41.1 VADs are flushed and aspirated for a blood return prior 
to each infusion to assess catheter function and prevent 
complications.
41.2 VADs are flushed after each infusion to clear the 
infused medication from the catheter lumen, thereby reduc-
ing the risk of contact between incompatible medications.
41.3 Each VAD lumen is locked after completion of the final 
flush to decrease the risk of intraluminal occlusion, depend-
ing on the solution used, to reduce CABSI.

41.4 Standardized protocols for flushing and locking solu-
tions are established within each organization.

Practice Recommendations
A.  Use single-dose systems (eg, single-dose vials or 

prefilled labeled syringes) for all VAD flushing and 
locking.1,2 (IV)
1. A syringe or needle/cannula should be considered 

contaminated once it has been used to enter or con-
nect to a patient’s IV solution container or adminis-
tration set.1 (V)

2. Use commercially available prefilled syringes to reduce 
the risk of CABSI, save time for syringe preparation, and 
aid optimal flushing technique and objectives.3-10 (II)

3. If multidose vials must be used, dedicate a vial to a 
single patient. Do not store multidose vials in patient 
treatment areas and store according to manufactur-
ers’ directions for use; discard if sterility is compro-
mised or questionable.1,11 (V)

4. Do not use IV solution containers (eg, bags or bot-
tles) as a source for obtaining flush solutions.2,12 (V)

5. Inform patients that prefilled flush syringes are asso-
ciated with disturbances in taste and odor, which 
has been found to be more prominent with flushing 
CVADs than with PIVCs. The cause is thought to be 
substances leaching from the plastic syringe due to 
sterilization methods. These sensations may be sig-
nificant enough to impact appetite and may increase 
nausea, especially if administered rapidly.13-16 (II)

B. Disinfect connection surfaces (ie, needleless connec-
tors, injection ports) before flushing and locking proce-
dures (refer to Standard 36, Needleless Connectors).

C. Flush all VADs with preservative-free 0.9% sodium 
chloride.17 (V)
1. Use a minimum volume equal to twice the internal 

volume of the catheter system (eg, catheter plus 
add-on devices). Larger volumes (eg, 5 mL for PIVC, 
10 mL for CVADs) may remove more fibrin deposits, 
drug precipitate, and other debris from the lumen. 
Factors to consider when choosing the flush volume 
include the type and size of catheter, age of the 
patient, and type of infusion therapy being given. 
Infusion of blood components, blood sampling, PN, 
contrast media, and other viscous solutions may 
require larger flush volumes.7,18-22 (IV)

2. If bacteriostatic 0.9% sodium chloride is used, limit 
flush volume to no more than 30 mL in a 24-hour 
period to reduce the possible toxic effects of the 
preservative, benzyl alcohol.23 (V)

3. Use only preservative-free solutions for flushing all 
VADs in neonates and infants to prevent toxicity.24,25 (V)

4. Use 5% dextrose in water followed by preserva-
tive-free 0.9% sodium chloride when the medication 
is incompatible with sodium chloride. Do not allow 
dextrose to reside in the catheter lumen as it pro-
vides nutrients for biofilm growth.26,27 (IV)
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5. Never use sterile water for flushing VADs.28 (V)
D. Assess VAD function using a 10-mL syringe or a syringe 

specifically designed to generate lower injection pres-
sure (ie, 10-mL diameter syringe barrel), taking note of 
any resistance.9,22 (III)
1. During the initial flush, slowly aspirate the VAD for 

free-flowing blood return that is the color and con-
sistency of whole blood, an important component of 
assessing catheter function prior to administration 
of medications and solutions (refer to Standard 49, 
Central Vascular Access Device Occlusion; Standard 
54, Central Vascular Access Device Malposition).

2. Do not forcibly flush any VAD with any syringe size. 
If resistance is met and/or no blood return noted, 
take further steps (eg, checking for closed clamps or 
kinked sets, removing dressing) to locate an external 
cause of the obstruction. Internal causes may 
require diagnostic tests, including, but not limited 
to, a chest radiograph to confirm tip location and 
mechanical causes (eg, pinch-off syndrome), color 
duplex ultrasound or fluoroscopy to identify throm-
botic causes (see Standard 53, Catheter-Associated 
Deep Vein Thrombosis; Standard 54, Central Vascular 
Access Device Malposition).18,19 (V)

3. After confirming catheter patency, use an appropri-
ately sized syringe for medication dose. Do not 
transfer the medication to a larger syringe.4 (V)

4. Do not use prefilled flush syringes for dilution of 
medications. Differences in gradation markings, an 
unchangeable label on prefilled syringes, partial loss 
of the drug dose, and possible contamination 
increase the risk of serious medication errors with 
syringe-to-syringe drug transfer (see Standard 20, 
Compounding and Preparation of Parenteral 
Solutions and Medications).4,29 (V)

E. Flush the VAD lumen with preservative-free 0.9% sodi-
um chloride following the administration of an IV push 
medication at the same rate of injection as the medica-
tion. Use an amount of flush solution to adequately 
clear the medication from the lumen of the administra-
tion set and VAD.4,18,22 (V)

F. Use positive-pressure techniques to minimize blood 
reflux into the VAD lumen.18,20,22,30,31 (I)
1. Prevent syringe-induced blood reflux by leaving a 

small amount (eg, 0.5–1.0 mL) of flush solution in a 
traditional syringe (ie, not a prefilled syringe) to 
avoid compression of the plunger rod gasket or by 
using a prefilled syringe designed to prevent this 
type of reflux.7,18 (IV)

2. Prevent connection/disconnection reflux by using 
the appropriate sequence for flushing, clamping, 
and disconnecting determined by the type of 
needleless connector being used (refer to Standard 
36, Needleless Connectors).

3. Use a pulsatile flushing technique. In vitro studies 
have shown that 10 short boluses of 1-mL solution 

interrupted by brief pauses may be more effective at 
removing solid deposits (eg, fibrin, drug precipitate, 
intraluminal bacteria) compared to continuous low-
flow techniques. Clinical studies are needed to pro-
vide more clarity on the true effect of this tech-
nique.7,18,22,31,32 (III)

4. Consider flushing all lumens of a multilumen cathe-
ter after obtaining blood samples to reduce the 
possibility of changing intraluminal pressure causing 
blood reflux into the other lumens. (Committee 
Consensus)

5. Follow manufacturers’ directions for use regarding 
clamping the VAD when not in use. Clamping can 
prevent contamination and exsanguination in the 
event of inadvertent disconnection of any set or 
add-on device. (Committee Consensus)

G. Lock short and long PIVCs and midline catheters imme-
diately following each use.
1. In adults, use preservative-free 0.9% sodium chlo-

ride for locking.18,22,33-37 (I)
2. In neonates and pediatric patients, use preserva-

tive-free 0.9% sodium chloride or heparin 0.5 to 
10 units/mL. Outcome data in these patient popula-
tions are inconclusive.17,25,34,38-43 (I)

3. In 2 prospective cohort studies, intermittent flush-
ing (locking) with 0.9% sodium chloride was associ-
ated with a lower rate of complication and similar 
duration of patency when compared to continuous 
infusion in PIVCs placed in newborns.39,44 (IV)

4. For PIVCs and midline catheters not being used for 
intermittent infusion, consider removal as soon as 
no longer required, but if they must be maintained, 
lock at least once every 24 hours.38,39 (III)

H. Lock CVADs with either preservative-free 0.9% sodium 
chloride or heparin 10 units/mL according to the manu-
facturers’ directions for use for the VAD and needleless 
connector.7,18,19,22,32,41,45-49 (I)
1. RCTs have shown equivalent outcomes with heparin 

and sodium chloride lock solutions for multilumen, 
nontunneled CVADs, PICCs, and implanted vascular 
access ports while accessed and when the access nee-
dle is removed. There is insufficient evidence to recom-
mend one lock solution over another.7,19,20,32,47,50 (II)

2. Use heparin or preservative-free 0.9% sodium chlo-
ride for locking CVADs in children.50 (II)

3. Volume of the lock solution should equal the inter-
nal volume of the VAD and add-on devices plus 20%. 
Flow characteristics during injection will cause over-
spill into the bloodstream. Lock solution density is 
less than whole blood, allowing leakage of lock 
solution and ingress of blood into the catheter 
lumen when the CVAD tip location is higher than the 
insertion site.18,19,22 (V)

4. In one in vivo study using a pulsatile flow-loop 
model, an estimated 40% of the initial catheter lock-
ing solution was lost due to leakage during 
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instillation. Slower instillation may improve reten-
tion of the locking solution within the catheter.51 (IV)

5. There is insufficient evidence to recommend the 
optimal frequency, solution, or volume to maintain 
the patency of implanted vascular access ports not 
accessed for infusion.
a. Use at least 10 mL of 0.9% sodium chloride.
b. Use of 0.9% sodium chloride alone may be as 

effective as heparin in maintaining patency.
c. Extending maintenance flushing to every 3 

months with 10 mL of 0.9% sodium chloride and 
3 or 5 mL of heparin (100 units/mL) was found to 
be safe and effective in maintaining patency.

d. Flush accessed but noninfusing implanted vascu-
lar access ports daily (see Standard 28, Implanted 
Vascular Access Ports).52,53 (IV)

6. Inform patients of potential conflicts with religious 
beliefs when using heparin derived from animal 
products (eg, porcine, bovine) and obtain assent.  
Use preservative-free 0.9% sodium chloride instead 
of heparin when possible in this patient popula-
tion.54 (IV)

I. Lock hemodialysis CVADs with citrate or heparin lock 
solution; low-concentration citrate (<5%) is recom-
mended to reduce the risk of CABSI and CVAD dysfunc-
tion; tissue plasminogen activator (tPA) may be used 
prophylactically once per week to reduce CVAD occlu-
sion; the choice of locking solution is based upon clini-
cian discretion due to inadequate evidence to demon-
strate a difference between solutions (refer to Standard 
29, Vascular Access and Hemodialysis).

J. General recommendations for maintaining patency in 
CVADs used for apheresis include high-concentration 
heparin and sodium citrate.
1. Heparin-induced thrombocytopenia (HIT) was iden-

tified as a risk in patients with multiple myeloma 
who required stem cell harvesting for autotrans-
plantation. An unusually high frequency of HIT was 
identified (4%). Refer to Standard 31, Vascular 
Access and Therapeutic Apheresis.

K. Use solution containing heparin (eg, 1 unit/mL of hepa-
rin) or preservative-free 0.9% sodium chloride as a 
continuous infusion to maintain patency of arterial 
catheters used for hemodynamic monitoring. The deci-
sion to use preservative-free 0.9% sodium chloride 
instead of heparin infusion should be based on the 
clinical risk of catheter occlusion, the anticipated length 
of time the arterial catheter will be required, and 
patient factors such as heparin sensitivities.55-59 (I)

L. Apply the following recommendations for neonates and 
pediatric patients:
1. Use a continuous infusion of heparin 0.5 units/kg for all 

CVADs in neonates. There is insufficient evidence to sup-
port use of intermittent heparin vs 0.9% sodium chloride 
in long-term CVADs in infants and children.30,60 (I)

2. Maintain patency and reduce risk of thrombosis by 
continuous infusion of heparin 0.25 to 1.00 unit/mL 

(total dose of heparin: 25–200 units/kg/d) for umbil-
ical arterial catheters in neonates (refer to Standard 
30, Umbilical Catheters).

M. Change to an alternative locking solution when the hep-
arin lock solution is thought to be the cause of adverse 
drug reactions from heparin; when heparin-induced 
thrombocytopenia and thrombosis (HITT) develops; 
and when there are spurious laboratory studies drawn 
from the CVAD that has been locked with heparin. High 
concentrations of heparin used in hemodialysis cathe-
ters could lead to systemic anticoagulation. HIT has 
been reported with the use of heparin lock solutions, 
although the prevalence is unknown (see Standard 44, 
Blood Sampling).18,25,61 (IV)

N.  Use antimicrobial locking solutions for therapeutic and 
prophylactic purposes in patients with long-term CVADs 
in the following circumstances: patients with a history 
of multiple CABSIs, high-risk patient populations, and in 
facilities with unacceptably high rates of CVAD-
associated BSI, despite implementation of other meth-
ods of infection prevention.27,62-79 (II)
1. There is insufficient evidence to indicate the opti-

mal locking solution for long-term CVADs. Factors 
associated with increased risk of complication (eg, 
occlusion, infection, altered catheter integrity) in 
outpatients with CVADs include devices with more 
than 1 lumen, female gender, and administration of 
PN.80-82 (II)
a. Antibiotic lock solutions contain supratherapeu-

tic concentrations of antibiotics and may be 
combined with heparin; however, heparin may 
stimulate Staphylococcus aureus biofilm forma-
tion. Anticipate the chosen antibiotic to be 
based on the specific infecting organism or on 
prevalent organisms within the organization 
when prophylaxis is the goal. For therapeutic 
use, start the antibiotic lock solutions within 48 
to 72 hours of diagnosis; however, the optimal 
duration of use is not established.18,62,64,83 (V)

b. Antiseptic locking solutions include solutions 
used alone or in numerous combinations, includ-
ing, but not limited to, ethanol, taurolidine, cit-
rate, concentrated sodium chloride, and ethyl-
enediaminetetraacetic acid (EDTA).18,80,82,84-89 (II)

2. Consult with pharmacy to assure that combination 
lock solutions are physically compatible, chemically 
stable, and produce the desired antimicrobial 
effect.64,78 (IV)

3. Consider and evaluate compatibility of the catheter 
material with the lock solution.
a. While ethanol lock solution has been proven to be 

effective in eliminating bacterial growth within 
biofilm, it has also been associated with negative 
outcomes: altered catheter integrity, systemic 
symptoms, and plasma precipitation with poten-
tial for catheter occlusion. The impact on catheter 
integrity is related to the concentration of ethanol 



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

S116  Copyright © 2021 Infusion Nurses Society Journal of Infusion Nursing

lock solution used and the duration of exposure to 
the catheter inner lumen.27,70,73,81,82,89 (II)

4. Monitor sodium citrate, an anticoagulant with anti-
microbial effects, for systemic anticoagulation, 
hypocalcemia that could produce cardiac arrest, and 
protein precipitate formation with concentrations 
greater than 12%.19,90 (III)
a. Monitor trisodium citrate for protein precipita-

tion, which could cause lumen occlusion.91 (V)
5. The length of time that antimicrobial lock solutions 

should reside inside the CVAD lumen is inconclusive; 
up to 12 hours per day may be required, thus limit-
ing use in patients receiving continuous or frequent 
intermittent infusions.18,64 (V)

6. Aspirate all antimicrobial locking solutions from the 
CVAD lumen at the end of the locking period. Do not 
flush the lock solution into the patient’s blood-
stream, as this could increase development of antibi-
otic resistance and other adverse effects. Gentamicin-
resistant bacteria from gentamicin lock solution have 
been reported to increase CABSI rates.19,64 (V)

REFERENCES

Note: All electronic references in this section were accessed between July 
14, 2019, and September 2, 2020.
 1. Centers for Disease Control and Prevention. One & only campaign. 

https://www.cdc.gov/injectionsafety/one-and-only.html
 2. Institute for Safe Medications Practices. Two unsafe practices: admin-

istration of a product with a precipitate and reuse of a saline flush 
syringe. Published April 6, 2017. https://www.ismp.org/resourc-
es/two-unsafe-practices-administration-product-precipitate-and- 
reuse-saline-flush-syringe

 3. Keogh S, Marsh N, Higgins N, Davies K, Rickard C. A time and motion 
study of peripheral venous catheter flushing practice using manually 
prepared and prefilled flush syringes. J Infus Nurs. 2014;37(2):96-101. 
doi:10.1097/NAN.0000000000000024

 4. Institute for Safe Medication Practices. ISMP safe practice guidelines 
for adult IV push medications: a compilation of safe practices from 
the ISMP Adult IV Push Medication Safety Summit. Institute for Safe 
Medication Practices; 2015. https://www.ismp.org/sites/default/files/ 
attachments/2017-11/ISMP97-Guidelines-071415-3.%20FINAL.pdf

	 5.	 Devrim	İ,	Yaşar	N,	İşgüder	R,	et	al.	Clinical	impact	and	cost-effective-
ness of a central line bundle including split-septum and single-use 
prefilled flushing devices on central line-associated bloodstream 
infection rates in a pediatric intensive care unit. Am J Infect Control. 
2016;44(8):e125–e128. doi:10.1016/j.ajic.2016.01.038

	 6.	 Gerçeker	GÖ,	 Sevgili	 SA,	 Yardımcı	 F.	 Impact	 of	 flushing	with	 aseptic	
non-touch technique using pre-filled flush or manually prepared 
syringes on central venous catheter occlusion and bloodstream 
infections in pediatric hemato-oncology patients: a randomized 
controlled study. Eur J Oncol Nurs. 2018;33:78–84. doi:10.1016/j.
ejon.2018.02.002

 7. Pittiruti M, Bertoglio S, Scoppettuolo G, et al. Evidence-based cri-
teria for the choice and the clinical use of the most appropriate 
lock solutions for central venous catheters (excluding dialysis cath-
eters): a GAVeCeLT consensus. J Vasc Access. 2016;17(6):453–464. 
doi:10.5301/jva.5000576.

 8. Rosenthal VD, Udwadia FE, Kumar S, et al. Clinical impact and cost-ef-
fectiveness of split-septum and single-use prefilled flushing device vs 
3-way stopcock on central line-associated bloodstream infection rates 

in India: a randomized clinical trial conducted by the International 
Nosocomial Infection Control Consortium (INICC). Am J Infect Control. 
2015;43(10):1040–1045. doi:10.1016/j.ajic.2015.05.042

 9. Keogh S, Flynn J, Marsh N, Mihala G, Davies K, Rickard C. Varied flushing 
frequency and volume to prevent peripheral intravenous catheter failure: a 
pilot, factorial randomised controlled trial in adult medical-surgical hospital 
patients. Trials. 2016;17(1):348. doi:10.1186/s13063-016-1470-6

 10. Saliba P, Cuervo G, Hornero A, et al. The impact of flushing with pre-
filled saline syringes on the incidence of peripheral venous catheter 
failure: a quasi-experimental study. J Vasc Access. 2020;21(4):490-
496. doi:10.1177/1129729819888423

 11. Institute for Safe Medications Practices. Alarming survey results 
from CDC: unsafe injection practices continue. Published October 5, 
2017. https://www.ismp.org/resources/alarming-survey-results-cdc- 
unsafe-injection-practices-continue

 12. Dolan SA, Arias KM, Felizardo G, et al. APIC position paper: safe injec-
tion, infusion, and medication vial practices in health care. Am J Infect 
Control. 2016;44(7):750-757. doi:10.1016/j.ajic.2016.02.033

 13. Hamze B, Vaillancourt R, Sharp D, Villarreal G. A comparison of 
taste and odor perception in pediatric patients receiving a 0.9% 
sodium chloride flush from 2 different brands of prefilled 0.9% sodi-
um chloride syringes. J Infus Nurs. 2016;39(1):18-24. doi:10.1097/
NAN.0000000000000150

 14. Chaveli-López B. Oral toxicity produced by chemotherapy: a systemat-
ic review. J Clin Exp Dent. 2014;6(1):e81-e90. doi:10.4317/jced.51337

 15. Maheswaran T, Abikshyeet P, Sitra G, Gokulanathan S, Vaithiyanadane V, 
Jeelani S. Gustatory dysfunction. J Pharm Bioallied Sci. 2014;6(Suppl 1): 
S30-S33. doi:10.4103/0975-7406.137257

 16. Mancini D, Vaillancourt R, Pouliot A, Lin A, Sharp D. Taste and odour 
disturbances in pediatric patients undergoing IV flush with normal 
saline administered by prefilled or freshly prepared syringes: ran-
domized single-blind study. Can J Hosp Pharm. 2014;67(5):353-357. 
doi:10.4212/cjhp.v67i5.1389

 17. Benner K, Lucas AJ. ASHP therapeutic position statement on the insti-
tutional use of 0.9% sodium chloride injection to maintain patency of 
peripheral indwelling intermittent infusion devices. Am J Health Syst 
Pharm. 2012;69(14):1252-1254. doi:10.2146/ajhp120076

 18. Goossens GA. Flushing and locking of venous catheters: available 
evidence and evidence deficit. Nurs Res Pract. 2015;2015:985686. 
doi:10.1155/2015/985686

 19. Lee KA, Ramaswamy RS. Intravascular access devices from an inter-
ventional radiology perspective: indications, implantation techniques, 
and optimizing patency. Transfusion. 2018;58(Suppl 1):549-557. 
doi:10.1111/trf.14501

 20. Hawthorn A, Bulmer AC, Mosawy S, Keogh S. Implications for 
maintaining vascular access device patency and performance: appli-
cation of science to practice. J Vasc Access. 2019;20(5):461-470. 
doi:10.1177/1129729818820200

 21. Milani A, Mazzocco K, Gandini S, et al. Incidence and determi-
nants of port occlusions in cancer outpatients: a prospective 
cohort study. Cancer Nurs. 2017;40(2):102-107. doi:10.1097/
NCC.0000000000000357

 22. Manuel B. Intravascular therapy: maintaining catheter lumen patency. 
JBI Evidence Summary. The Joanna Briggs Institute EBP Database; 
2018.

 23. Drugs.com website. Heparin lock flush solution. Updated February 20, 
2020. https://www.drugs.com/pro/heparin-lock-flush-solution.html

 24. US Food and Drug Administration. Hep Lock U/P Preservative 
Free (Heparin Lock Flush Solution, USP). Published March 
1, 2019. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2005/017037s154,055,156lbl.pdf

 25. Gahart B, Nazareno A, Ortega M. Gahart’s 2020 Intravenous 
Medications: A Handbook for Nurses and Health Professionals. 36th 
ed. Elsevier; 2020.

https://www.ismp.org/sites/default/files/ attachments/2017-11/ISMP97-Guidelines-071415-3.%20FINAL.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/017037s154,055,156lbl.pdf


Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 44  |  NUMBER 1S  |  JANUARY/FEBRUARY  2021 journalofinfusionnursing.com  S117

 26. Seneviratne CJ, Yip JW, Chang JW, Zhang CF, Samaranayake LP. Effect 
of culture media and nutrients on biofilm growth kinetics of labo-
ratory and clinical strains of Enterococcus faecalis. Arch Oral Biol. 
2013;58(10):1327-1334. doi:10.1016/j.archoralbio.2013.06.017

 27. Duesing LA, Fawley JA, Wagner AJ. Central venous access in 
the pediatric population with emphasis on complications and 
prevention strategies. Nutr Clin Pract. 2016;31(4):490-501. 
doi:10.1177/0884533616640454

 28. US Food and Drug Administration. Sterile water for injection, USP. 
Published September 2014. https://www.accessdata.fda.gov/ 
drugsatfda_docs/label/2016/018632s051lbl.pdf

 29. Shastay A. Unsafe practice continues: reuse of a saline flush 
syringe. Home Healthc Now. 2019;37(3):176-177. doi:10.1097/
NHH.0000000000000784

 30. Bradford NK, Edwards RM, Chan RJ. Heparin versus 0.9% sodium chlo-
ride intermittent flushing for the prevention of occlusion in long term 
central venous catheters in infants and children: a systematic review. 
Int J Nurs Stud. 2016;59:51-59. doi:10.1016/j.ijnurstu.2016.02.014

 31. Dal Molin A, Allara E, Montani D, et al. Flushing the central venous 
catheter: is heparin necessary? J Vasc Access. 2014;15(4):241-248. 
doi:10.5301/jva.5000225

 32. Ferroni A, Gaudin F, Guiffant G, et al. Pulsative flushing as a strategy to 
prevent bacterial colonization of vascular access devices. Med Devices 
(Auckl). 2014;7:379-383. doi:10.2147/MDER.S71217

 33. Patidar AB, Choudhary M, Bindu K, Midha V. Comparative efficacy 
of heparin saline and normal saline flush for maintaining patency of 
peripheral intravenous lines: a randomized control trial. Int J Health 
Sci Res. 2014;4(3):159-166.

 34. You T, Jiang J, Chen J, Xu W, Xiang L, Jiao Y. Necessity of heparin for 
maintaining peripheral venous catheters: a systematic review and 
meta-analysis. Exp Ther Med. 2017;14(2):1675-1684. doi:10.3892/
etm.2017.4706

 35. Wang R, Zhang MG, Luo O, et al. Heparin saline versus normal 
saline for flushing and locking peripheral venous catheters in 
decompensated liver cirrhosis patients: a randomized controlled 
trial. Medicine (Baltimore). 2015;94(31):e1292. doi:10.1097/
MD.0000000000001292

 36. Xu L, Hu Y, Huang X, Fu J, Zhang J. Heparinized saline versus nor-
mal saline for maintaining peripheral venous catheter patency in 
China: an open-label, randomized controlled study. J Int Med Res. 
2017;45(2):471-480. doi:10.1177/0300060516685203

 37. Kumar M, Vandermeer B, Bassler D, Mansoor N. Low-dose hep-
arin for prolonging the patency of peripheral intravenous cathe-
ters in adults–a systematic review and meta-analysis. Int J Med. 
2014;2(1):13-21. http://dx.doi.org/10.14419/ijm.v2i1.2179

 38. Schreiber S, Zanchi C, Ronfani L, et al. Normal saline flushes per-
formed once daily maintain peripheral intravenous catheter patency: 
a randomised controlled trial. Arch Dis Child. 2015;100(7):700-703. 
doi:10.1136/archdischild-2014-307478

 39. Stok D, Wieringa JW. Continuous infusion versus intermittent flush-
ing: maintaining peripheral intravenous access in newborn infants. J 
Perinatol. 2016;36(10):870-873. doi:10.1038/jp.2016.94

 40. Upadhyay A, Verma KK, Lal P, Chawla D, Sreenivas V. Heparin for pro-
longing peripheral intravenous catheter use in neonates: a random-
ized controlled trial. J Perinatol. 2015;35(4):274-277. doi:10.1038/
jp.2014.203

 41. Gunes A, Bramhagen AC. Heparin or sodium chloride for prolonging 
peripheral intravenous catheter use in children - a systematic review. 
J Pediatr Nurs. 2018;43:e92-e99. doi:10.1016/j.pedn.2018.08.001

 42. Kumar M, Vandermeer B, Bassler D, Mansoor N. Low-dose heparin use 
and the patency of peripheral IV catheters in children: a systematic 
review. Pediatrics. 2013;131(3):e864-e872. doi:10.1542/peds.2012-2403

 43. Bisogni S, Giusti F, Ciofi D, Festini F. Heparin solution for maintain-
ing peripheral venous catheter patency in children: a survey of 

current practice in Italian pediatric units. Issues Compr Pediatr Nurs. 
2014;37(2):122-135. doi:10.3109/01460862.2014.895562

 44. Hoff R, Vervisch K, De Coen K, Smets K. Continuous infusion vs. inter-
mittent flushing of peripheral cannulas in neonates using a needleless 
connector: a prospective cohort study. J Perinat Med. 2019;47(4):464-
469. doi:10.1515/jpm-2018-0285

 45. Heidari Gorji MA, Rezaei F, Jafari H, Yazdani Cherati J. Comparison of 
the effects of heparin and 0.9% sodium chloride solutions in main-
tenance of patency of central venous catheters. Anesth Pain Med. 
2015;5(2):e22595. doi:10.5812/aapm.22595

 46. Klein J, Jepsen A, Patterson A, Reich RR, Mason TM. Heparin versus 
normal saline: flushing effectiveness in managing central venous cath-
eters in patients undergoing blood and marrow transplantation. Clin J 
Oncol Nurs. 2018;22(2):199-202. doi:10.1188/18.CJON.199-202

 47. López-Briz E, Ruiz Garcia V, Cabello JB, Bort-Martí S, Carbonell Sanchis 
R, Burls A. Heparin versus 0.9% sodium chloride locking for preven-
tion of occlusion in central venous catheters in adults. Cochrane 
Database Syst Rev. 2018;7(7):CD008462. doi:10.1002/14651858.
CD008462.pub3

 48. Zhong L, Wang HL, Xu B, et al. Normal saline versus heparin for patency 
of central venous catheters in adult patients - a systematic review and 
meta-analysis. Crit Care. 2017;21(1):5. doi:10.1186/s13054-016-1585-x

 49. Smith SN, Moureau N, Vaughn VM, et al. Patterns and predictors of 
peripherally inserted central catheter occlusion: the 3P-O study. J Vasc 
Interv Radiol. 2017;28(5):749-756.e2. doi:10.1016/j.jvir.2017.02.005

 50. Conway MA, McCollom C, Bannon C. Central venous cathe-
ter flushing recommendations: a systematic evidence-based 
practice review. J Pediatr Oncol Nurs. 2014;31(4):185-190. 
doi:10.1177/1043454214532028

 51. Barbour MC, McGah PM, Ng CH, Clark AM, Gow KW, Aliseda A. 
Convective leakage makes heparin locking of central venous catheters 
ineffective within seconds: experimental measurements in a model 
superior vena cava. ASAIO J. 2015;61(6):701-709. doi:10.1097/
MAT.0000000000000280

 52. Diaz JA, Rai SN, Wu X, Chao JH, Dias AL, Kloecker GH. Phase II trial 
on extending the maintenance flushing interval of implanted ports. J 
Oncol Pract. 2017;13(1):e22-e28. doi:10.1200/JOP.2016.010843

 53. Solinas G, Platini F, Trivellato M, Rigo C, Alabiso O, Galetto AS. Port in 
oncology practice: 3-monthly locking with normal saline for catheter 
maintenance, a preliminary report. J Vasc Access. 2017;18(4):325-
327. doi:10.5301/jva.5000740

 54. Eriksson A, Burcharth J, Rosenberg J. Animal derived products may 
conflict with religious patients’ beliefs. BMC Med Ethics. 2013;14:48. 
doi:10.1186/1472-6939-14-48

 55. Ziyaeifard M, Alizadehasl A, Aghdaii N, et al. Heparinized and saline 
solutions in the maintenance of arterial and central venous cath-
eters after cardiac surgery. Anesth Pain Med. 2015;5(4):e28056. 
doi:10.5812/aapm28056

 56. Nethathe G, Mbeki M. Heparin flush vs saline flush for use in the 
maintenance of adult ventral venous and intra-arterial catheters: 
potential harm, too little gain? Southern African J Anesth Analg. 
2016;22(2):70-71. doi:10.1080/22201181.2016.1151172

 57. Robertson-Malt S, Malt GN, Farquhar V, Greer W. Heparin versus nor-
mal saline for patency of arterial lines. Cochrane Database Syst Rev. 
2014;2014(5):CD007364. doi:10.1002/14651858.CD007364.pub2

 58. Tully R, McGrath B, Moore JA, Rigg J, Alexander P. Observational study 
of the effect of heparin-containing flush solutions on the incidence of 
arterial catheter occlusion. J Intensive Care Soc. 2014;15(3):213-215. 
https://doi.org/10.1177/175114371401500307

 59. Monagle P, Chan AKC, Goldenberg NA, et al. Antithrombotic therapy 
in neonates and children: antithrombotic therapy and prevention of 
thrombosis. 9th ed. American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines. Chest. 2012;141(2 Suppl):e737S-
e801S. doi:10.1378/chest.11-2308

https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/018632s051lbl.pdf


Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

S118  Copyright © 2021 Infusion Nurses Society Journal of Infusion Nursing

 60. Onyeama SJ, Hanson SJ, Dasgupta M, Hoffmann RG, Faustino 
EV; Prophylaxis against thrombosis practice study investigators. 
Factors associated with continuous low-dose heparin infusion for 
central venous catheter patency in critically ill children world-
wide. Pediatr Crit Care Med. 2016;17(8):e352-e361. doi:10.1097/
PCC.0000000000000854

 61. Mian H, Warkentin TE, Sheppard JI, et al. Autoimmune HIT due to 
apheresis catheter heparin flushes for stem cell harvesting before 
autotransplantation for myeloma. Blood. 2017;130(14):1679-1682. 
doi:10.1182/blood-2017-06-788679

 62. Gudiol C, Nicolae S, Royo-Cebrecos C, et al. Administration of 
taurolidine-citrate lock solution for prevention of central venous 
catheter infection in adult neutropenic haematological patients: a 
randomised, double-blinded, placebo-controlled trial (TAURCAT). 
Trials. 2018;19(1):264. doi:10.1186/s13063-018-2647-y

 63. Ares G, Hunter CJ. Central venous access in children: indications, devic-
es, and risks. Curr Opin Pediatr. 2017;29(3):340-346. doi:10.1097/
MOP.0000000000000485

 64. Justo JA, Bookstaver PB. Antibiotic lock therapy: review of tech-
nique and logistical challenges. Infect Drug Resist. 2014;7:343-363. 
doi:10.2147/IDR.S51388

 65. Freire MP, Pierrotti LC, Zerati AE, et al. Role of lock therapy for long-
term catheter-related infections by multidrug-resistant bacteria. 
Antimicrob Agents Chemother. 2018;62(9):e00569-18. doi:10.1128/
AAC.00569-18

 66. Liu F, Hansra S, Crockford G, et al. Tetrasodium EDTA is effective at 
eradicating biofilms formed by clinically relevant microorganisms 
from patients’ central venous catheters. mSphere. 2018;3(6):e00525-
18. doi:10.1128/mSphere.00525-18

 67. Boersma RS, Jie KS, Voogd AC, Hamulyak K, Verbon A, Schouten HC. 
Concentrated citrate locking in order to reduce the long-term com-
plications of central venous catheters: a randomized controlled trial 
in patients with hematological malignancies. Support Care Cancer. 
2015;23(1):37-45. doi:10.1007/s00520-014-2320-2

 68. Taylor JE, Tan K, Lai NM, McDonald SJ. Antibiotic lock for the preven-
tion of catheter-related infection in neonates. Cochrane Database 
Syst Rev. 2015;(6):CD010336. doi:10.1002/14651858.CD010336.pub2

 69. Tsai HC, Huang LM, Chang LY, et al. Central venous catheter-associated 
bloodstream infections in pediatric hematology-oncology patients 
and effectiveness of antimicrobial lock therapy. J Microbiol Immunol 
Infect. 2015;48(6):639-646. doi:10.1016/j.jmii.2014.07.008

 70. Rahhal R, Abu-El-Haija MA, Fei L, et al. Systematic review and 
meta-analysis of the utilization of ethanol locks in pediat-
ric patients with intestinal failure. JPEN J Parenter Enteral Nutr. 
2018;42(4):690-701. doi:10.1177/0148607117722753

 71. Soman R, Gupta N, Suthar M, et al. Antibiotic lock therapy in the era of 
gram-negative resistance. J Assoc Physicians India. 2016;64(2):32-37.

 72. van de Wetering MD, van Woensel JB, Lawrie TA. Prophylactic 
antibiotics for preventing gram positive infections associated with 
long-term central venous catheters in oncology patients. Cochrane 
Database Syst Rev. 2013;2013(11):CD003295. doi:10.1002/14651858.
CD003295.pub3

 73. McGrath E, Du W, Rajpurkar M. Preemptive ethanol lock ther-
apy in pediatric hematology/oncology patients with catheter- 
associated bloodstream infection: impact on length of stay, cost, 
and catheter salvage. Clin Pediatr (Phila). 2018;57(3):285-293. 
doi:10.1177/0009922817717327

 74. Hogan S, Zapotoczna M, Stevens NT, Humphreys H, O’Gara JP, O’Neill 
E. In vitro approach for identification of the most effective agents for 
antimicrobial lock therapy in the treatment of intravascular catheter- 
related infections caused by staphylococcus aureus. Antimicrob Agents 
Chemother. 2016;60(5):2923-2931. doi:10.1128/AAC.02885-15

 75. Norris LB, Kablaoui F, Brilhart MK, Bookstaver PB. Systematic 
review of antimicrobial lock therapy for prevention of central-line- 

associated bloodstream infections in adult and pediatric cancer 
patients. Int J Antimicrob Agents. 2017;50(3):308-317. doi:10.1016/j.
ijantimicag.2017.06.013

 76. Pliakos EE, Andreatos N, Ziakas PD, Mylonakis E. The 
cost-effectiveness of antimicrobial lock solutions for the prevention 
of central line-associated bloodstream infections. Clin Infect Dis. 
2019;68(3):419-425. doi:10.1093/cid/ciy511

 77. Vassallo M, Dunais B, Roger PM. Antimicrobial lock therapy in central- 
line associated bloodstream infections: a systematic review. Infection. 
2015;43(4):389-398. doi:10.1007/s15010-015-0738-1

 78. Wei Y, Yang JW, Boddu SH, Jung R, Churchwell MD. Compatibility, 
stability, and efficacy of vancomycin combined with gentamicin or 
ethanol in sodium citrate as a catheter lock solution. Hosp Pharm. 
2017;52(10):685-690. doi:10.1177/0018578717726992

 79. Sun Y, Wan G, Liang L. Taurolidine lock solution for catheter-related 
bloodstream infections in pediatric patients: a meta-analysis. PLoS 
One. 2020;15(4):e0231110. doi:10.1371/journal.pone.0231110

 80. Spires SS, Rebeiro PF, Miller M, Koss K, Wright PW, Talbot TR. Medically 
attended catheter complications are common in patients with out-
patient central venous catheters. Infect Control Hosp Epidemiol. 
2018;39(4):439-444. doi:10.1017/ice.2018.8

 81. Tan M, Lau J, Guglielmo BJ. Ethanol locks in the prevention and treat-
ment of catheter-related bloodstream infections. Ann Pharmacother. 
2014;48(5):607-615. doi:10.1177/1060028014524049

 82. Noelting J, Jurewitsch B, Allard JP. Non-antibiotic antimicrobial cathe-
ter lock solutions in patients on home parenteral nutrition. Nutrients. 
2018;10(9):1165. doi:10.3390/nu10091165

 83. Gominet M, Compain F, Beloin C, Lebeaux D. Central venous catheters 
and biofilms: where do we stand in 2017? APMIS. 2017;125(4):365-375. 
doi:10.1111/apm.12665

 84. Quirt J, Belza C, Pai N, et al. Reduction of Central line–associated 
bloodstream infections and line occlusions in pediatric intestinal fail-
ure patients receiving long-term parenteral nutrition using an alterna-
tive locking solution, 4% tetrasodium ethylenediaminetetraacetic acid 
[published online ahead of print Aug 7, 2020]. JPEN J Parenter Enteral 
Nutr. 2020;10.1002/jpen.1989. doi:10.1002/jpen.1989

 85. Tribler S, Brandt CF, Petersen AH, et al. Taurolidine-citrate-heparin 
lock reduces catheter-related bloodstream infections in intestinal 
failure patients dependent on home parenteral support: a random-
ized, placebo-controlled trial. Am J Clin Nutr. 2017;106(3):839-848. 
doi:10.3945/ajcn.117.158964

 86. Klek S, Szczepanek K, Hermanowicz A, Galas A. Taurolidine lock in 
home parenteral nutrition in adults: results from an open-label 
randomized controlled clinical trial. JPEN J Parenter Enteral Nutr. 
2015;39(3):331-335. doi:10.1177/0148607114525804

 87. Olthof ED, Versleijen MW, Huisman-de Waal G, Feuth T, Kievit W, 
Wanten GJ. Taurolidine lock is superior to heparin lock in the preven-
tion of catheter related bloodstream infections and occlusions. PLoS 
One. 2014;9(11):e111216. doi:10.1371/journal.pone.0111216

 88. Saunders J, Naghibi M, Leach Z, et al. Taurolidine locks significantly 
reduce the incidence of catheter-related blood stream infections 
in high-risk patients on home parenteral nutrition. Eur J Clin Nutr. 
2015;69(2):282-284. doi:10.1038/ejcn.2014.32

 89. Mermel LA, Alang N. Adverse effects associated with ethanol cath-
eter lock solutions: a systematic review. J Antimicrob Chemother. 
2014;69(10):2611-2619. doi:10.1093/jac/dku182

 90. Winnicki W, Herkner H, Lorenz M, et al. Taurolidine-based cathe-
ter lock regimen significantly reduces overall costs, infection, and 
dysfunction rates of tunneled hemodialysis catheters. Kidney Int. 
2018;93(3):753-760. doi:10.1016/j.kint.2017.06.026

 91. Golestaneh L, Mokrzycki MH. Prevention of hemodialysis catheter 
infections: ointments, dressings, locks, and catheter hub devices. 
Hemodial Int. 2018;22(S2):S75-S82. doi:10.1111/hdi.12703



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 44  |  NUMBER 1S  |  JANUARY/FEBRUARY  2021 journalofinfusionnursing.com  S119

42.  VASCULAR ACCESS DEVICE 
ASSESSMENT, CARE, AND DRESSING 
CHANGES

Standard
42.1 The entire infusion system, from the VAD insertion site to 
the solution container, is routinely assessed for system integrity, 
infusion accuracy, identification of complications, and expira-
tion dates of the infusate, dressing, and administration set.
42.2 The necessity of the VAD is routinely assessed and is 
removed upon unresolved complication and when no lon-
ger necessary for treatment.
42.3 Site care, including skin antisepsis and dressing chang-
es, is performed at established intervals and immediately 
if the dressing integrity becomes compromised (eg, lifted/
detached on any border edge or within transparent portion 
of dressing; visibly soiled; presence of moisture, drainage, 
or blood) or compromised skin integrity is present under 
the dressing.
42.4 A sterile dressing, combined or integrated with a 
securement device appropriate for patient’s condition and 
patient preference, is maintained on all peripheral and 
central VADs to protect the site, provide a microbial barrier, 
and promote skin health and VAD securement.
42.5 Aseptic Non Touch Technique (ANTT) is adhered to 
when providing site care and dressing changes on VADs.

Practice Recommendations
A.  Implement a postinsertion care bundle in conjunction 

with a culture of safety and quality to reduce the risk of 
catheter-related infection during daily care and man-
agement (refer to Standard 50, Infection).

B. Assess and discuss with the patient’s health care team 
the continuing need for the VAD on a daily basis (refer 
to Standard 45, Vascular Access Device Removal).

C. Assess the entire infusion system through visual inspec-
tion, from the solution container, progressing down the 
administration set to the patient and VAD insertion site 
with each infusion intervention.1,2 (V)
1. Assess VAD patency (refer to Standard 41, Flushing 

and Locking).
2. Assess the VAD site and surrounding area, by palpa-

tion and inspection, including catheter pathway, for 
integrity of skin, dressing, and securement device.1 (V)
a. Identify signs of complications (eg, evidence of 

dislodgement, redness, tenderness, swelling, 
infiltration, induration, body temperature eleva-
tion, and drainage) by visual inspection and pal-
pation through the dressing and through patient 
reports about any discomfort (eg, pain, pares-
thesias, numbness, or tingling). Refer to Section 
Seven: Vascular Access Device Complications.

b. Remove nontransparent dressing to visually 
inspect site if patient has local tenderness or 
other signs of possible local infection; otherwise, 
use palpation for assessment.1,2 (V)

c. Measure the external CVAD length at each dress-
ing change or when catheter dislodgement is 
suspected and compare to the external CVAD 
length documented at insertion (see Standard 
10, Documentation in the Health Record; 
Standard 54, Central Vascular Access Device 
Malposition).1,3 (V)

d. Measure circumference of the extremity and 
compare to baseline measurement when clini-
cally indicated to assess the presence of edema 
and possible catheter-associated deep vein 
thrombosis (CA-DVT) for midline catheters and 
PICCs (refer to Standard 10, Documentation in 
the Health Record; Standard 53, Catheter-
Associated Deep Vein Thrombosis).

D. Assess VAD site, entire infusion system, and patient for 
signs of complications at a frequency dependent on 
patient factors, such as age, condition, and cognition; 
type/frequency of infusate; and health care setting:
1. In inpatient and nursing facilities, assess CVADs with 

each infusion and at least daily.
2. In inpatient and nursing facilities, assess PIVCs at least 

every 4 hours; every 1 to 2 hours for patients who are 
critically ill/sedated or have cognitive deficits; hourly 
for neonatal/pediatric patients; and more often for 
patients receiving infusions of vesicant medications.

3. In outpatient or home care settings, assess VAD at 
every visit and teach the patient or caregiver to 
check the VAD site with each infusion or at least 
once per day or, for continuous PIVC infusions, every 
4 hours during waking hours for signs of complica-
tions and to report signs/symptoms or altered dress-
ing integrity immediately to their home care or 
other health care provider.1-7 (V)

E. Assess the integrity of securement devices designed to 
remain in place for the life of the VAD (eg, SASS) with 
each dressing change (refer to Standard 38, Vascular 
Access Device Securement).

F. Change transparent semipermeable membrane (TSM) 
dressings at least every 7 days (except neonatal patients) 
or immediately if dressing integrity is disrupted (eg, 
lifted/detached on any border edge or within transpar-
ent portion of dressing; visibly soiled; presence of mois-
ture, drainage, or blood) or compromised skin integrity 
is present under the dressing.2,4,5,8-10 (III)
1. In neonatal patients, perform dressing change as 

needed per patient or clinical indications due to risk 
of catheter dislodgement, patient discomfort, or 
skin injury.10-14 (V)

G. Change sterile gauze at least every 2 days when inspec-
tion of the insertion site is necessary or if dressing 
integrity disrupted (eg, if damp, loosened, or visibly 
soiled); note that a gauze dressing underneath a TSM 
dressing is considered a gauze dressing, unless the site 
is not obscured (eg, to support wings of an implanted 
VAD noncoring needle).5,14 (V)
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H. Perform dressing changes on VADs, using either 
Standard-ANTT or Surgical-ANTT (based on ANTT risk 
assessment of ability to prevent touching Key-Sites and 
Key-Parts). See Standard 18, Aseptic Non Touch 
Technique.5,15 (V)

I. Use a dressing change kit to standardize the procedure 
and improve time efficiency.1,16 (V)

J. Prepare skin for optimal skin health and dressing adher-
ence.
1. Remove dressing and adhesive-based securement 

device, maintaining skin integrity and preventing 
VAD dislodgement (eg, avoiding rapid and/or vertical 
pulling or insufficient support of skin when remov-
ing the dressing). Use sterile gloves if there is a need 
to touch the insertion site, as this is a Key-Site in 
accordance with ANTT.3,17,18 (V)

2. Remove excess hair at the insertion site if needed to 
facilitate application of VAD dressings; use single- 
patient-use scissors or disposable-head surgical clip-
pers; do not shave, as this may increase the risk for 
infection (refer to Standard 33, Vascular Access Site 
Preparation and Skin Antisepsis).

3. Perform skin antisepsis at VAD site (refer to Standard 
33, Vascular Access Site Preparation and Skin 
Antisepsis).

4. Assess and protect skin integrity at VAD site with 
each dressing change (see Standard 55, Catheter-
Associated Skin Injury).3 (V)
a. Anticipate potential risk for skin injury (eg, due 

to age, malnutrition, dehydration, dermatologic 
conditions, diabetes mellitus, radiation therapy, 
immunosuppression, joint movement, and pres-
ence of edema).17,19-22 (V)

b. Use a sterile alcohol-free skin barrier product, 
compatible with skin antiseptic agent, to protect 
at-risk skin (eg, elderly/neonates; race [African 
Americans]; patients with malnutrition, dehy-
dration, dermatologic conditions, edema, diabe-
tes mellitus, renal insufficiency, immunosup-
pression, hematologic malignancies; low/high 
humidity; radiation therapy; medications, such 
as antineoplastic agents, anti-inflammatories, 
long-term corticosteroid use, anticoagulants) 
and when using an adhesive-based securement 
method to prevent skin irritation and break-
down; allow to dry prior to dressing application. 
Silicone-based skin barrier films have been 
reported in use with neonates and premature 
infants, although this practice is off-label, and 
further research is required.17,19,23-25 (II)

c. Do not apply antimicrobial ointment to VAD inser-
tion sites as part of routine catheter site care 
(exception: hemodialysis catheters). See Standard 
29, Vascular Access and Hemodialysis.5 (V)

d. Evaluate the beneficial use of gum mastic liquid 
adhesive on adult patients when enhanced 

adhesive adherence is needed (eg, diaphoresis, 
drainage, bleeding); consider use of skin barrier 
film prior to application of liquid adhesive and 
ensure correct technique in dressing removal to 
prevent catheter-associated skin injury due to 
increased bonding of adhesives to skin.17,26-28 (IV)

e. Consider use of a hemostatic agent to control 
bleeding and reduce need for additional dressing 
changes; TA has shown promising effects in pro-
moting hemostasis post-VAD insertion.29-32 (III)

K. Select the type of sterile dressing (TSM or gauze) con-
sidering factors such as the type of VAD, risk of bleeding 
or infection, skin condition, known allergies or sensitiv-
ities, patient size, patient preference, cost, sterility, 
wear time, and ease of use of dressing, with the goal of 
selecting and applying a dressing that will have minimal 
dressing disruptions (as multiple dressing changes 
increase the risk of infection).10,19,31-50 (I)
1. Limited evidence suggests a TSM dressing, which per-

mits site visualization and reduces the number of 
dressing changes, is associated with less catheter fail-
ures due to dislodgement or accidental removal.34 (I)

2. Use sterile gauze dressings for drainage from the 
catheter exit site (unless hemostatic agent used to 
absorb serosanguinous drainage) or if patient is dia-
phoretic.5,14,39,51 (V)

3. Use chlorhexidine-impregnated dressings for all 
patients 18 years and older with short-term nontun-
neled CVADs. Use for arterial catheters and other CVADs 
when all other CABSI prevention strategies have proven 
ineffective. Use with caution among patients with frag-
ile skin and/or complicated skin pathologies; monitor 
for erythema and dermatitis at the dressing site. 
a. For premature neonates, chlorhexidine-impreg-

nated dressings are not recommended to pro-
tect the site of short-term, nontunneled CVADs 
due to the risk of serious adverse skin reactions.

b. For pediatric patients less than 18 years and non-
premature neonates, no recommendation can be 
made about the use of chlorhexidine-impregnated 
dressings to protect the site of short-term, non-
tunneled CVADs due to the lack of enough evi-
dence. More large clinical trials are needed to 
confirm the clinical efficacy and safety in this 
patient population (refer to Standard 50, Infection).

4. Consider an alternative dressing if catheter- 
associated skin injury is present and not resolved 
with use of a transparent or gauze dressing (refer to 
Standard 55, Catheter-Associated Skin Injury).

5. For tunneled, cuffed CVADs, a dressing may no 
longer be required when the subcutaneous tunnel is 
healed. Time to heal is patient-specific, although 1 
study cited 3 weeks.5,50 (V)

  L.	 Use	a	securement	method	to	stabilize	and	secure	VADs	
(refer to Standard 38, Vascular Access Device 
Securement).



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 44  |  NUMBER 1S  |  JANUARY/FEBRUARY  2021 journalofinfusionnursing.com  S121

M. Label the dressing with the date performed or date to 
be changed, avoiding placement of the label over the 
insertion/exit site.1,52 (V)

 N.	 Use	chlorhexidine	bathing	to	minimize	the	risk	of	CABSI	
(refer to Standard 50, Infection).
1. Consider application of a chlorhexidine-impregnated 

cloth over the TSM and along the first 6 inches of 
the administration set daily in the intensive care unit 
(ICU) setting.53,54 (IV)

2. Consider the use of daily chlorhexidine bathing in 
patients in the ICU with a CVAD in situ, including 
infants over 2 months of age, as a strategy to reduce 
CABSI if other CABSI prevention strategies have not 
been effective (refer to Standard 50, Infection).

O. Do not use rolled bandages, with or without elastic 
properties, as a primary method of VAD securement, as 
they do not adequately secure the VAD (refer to 
Standard 38, Vascular Access Device Securement).
1. Use a single tubular sleeve that can be easily 

removed to inspect the insertion site rather than a 
rolled bandage (refer to Standard 38, Vascular 
Access Device Securement).

2. The presence of skin disorders that contradict the 
use of medical adhesives (ie, pediatric epidermolysis 
bullosa, toxic epidermal necrolysis, and burns) may 
necessitate the use of tubular gauze mesh rather 
than ASDs. Single-center observational studies 
demonstrate that the use of SASSs might be effec-
tive and safe in this patient population; however, 
these studies are small, and close observation of this 
vulnerable patient group is recommended (refer to 
Standard 38, Vascular Access Device Securement).

3. If using medical tape for protection of add-on devic-
es or portions of catheter beyond the dressing, 
select the type of tape based on the intended use 
and patient’s skin condition; use a roll dedicated to 
a single-patient use.52,55-57 (IV)

  P.	 Keep	sharp	objects	away	from	the	VAD;	never	use	scis-
sors or pins on or near the catheter.1 (V)

Q. Protect VAD when patient is showering or bathing by 
covering the catheter site with a clear plastic wrap or 
device designed for this purpose. Cover the connections 
and protect hub connections from water contamina-
tion.1 (V)

 R.		Avoid	 taking	 blood	 pressure	 measurements	 or	 place-
ment of a tourniquet over the site/upper extremity with 
a PICC or on an extremity with a peripheral VAD during 
periods of infusion.1,58 (V)
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43. ADMINISTRATION SET MANAGEMENT

Standard
43.1 Administration set changes are performed with adher-
ence to Standard-ANTT at a frequency based upon factors 
such as patient condition, type, rate, and frequency of 
solution administered, immediately upon suspected con-
tamination, when the integrity of the product or system has 
been compromised, and when a new VAD is placed.
43.2 Administration sets are of a luer-lock design to ensure 
a secure connection, reduce manipulation, and minimize 
the risk of leaks, disconnections, or misconnections.

Practice Recommendations

I. General
A.  Use administration sets with integrated add-on devices 

(eg, filters) to minimize the number of connections, 
thus reducing the risk of contamination, misuse, and 
accidental disconnection (refer to Standard 37, Other 
Add-On Devices).

B. Use administration sets with luer-lock design; use 
administration sets with anti—free-flow mechanisms 
with electronic infusion pumps.1 (V)

C. Do not use administration sets that have injection ports 
for high-risk medications delivered via an epidural, 
intrathecal, or arterial route (see Standard 56, Intraspinal 
Access Devices).2 (V)

D. Use administration sets with composite material rec-
ommended for drugs at risk of tubing adsorption, which 

may affect accuracy of drug delivery (eg, nitroglycerin, 
diazepam, insulin). Monitor clinical response to medica-
tion.1,3–9 (IV)

E. Consider use of a new administration set when initiat-
ing a new concentration of a continuous IV medication 
to prevent infusing any of the previous concentration 
remaining in the tubing at the rate intended for the new 
concentration.10 (V)

F. Never use an administration set for more than 1 
patient.11 (V)

G. Adhere to Standard-ANTT when connecting, changing, 
and accessing administration set injection ports (see 
Standard 18, Aseptic Non Touch Technique).12 (V)

H. Use an extension set with parallel lumens when multi-
ple administration sets must be connected to the same 
VAD lumen. Delays in flow rates, leakage from the infu-
sion system, and other unintended therapy interrup-
tions are reduced with these extension sets as com-
pared to a manifold of multiple stopcocks.1,10,13 (V)

   I.	 Label	administration	sets.
1. Indicate the date of initiation or date of change 

based on organizational policies, procedures, and/or 
practice guidelines.

2. When there are different access sites (ie, intraspinal, 
intraosseous [IO], subcutaneous) or multiple fluid 
containers connected to a VAD, label the tubing with 
the route and/or medication/solution near the con-
nection to the solution container and near the 
patient’s access site.2 (V)

   J.	 Teach	nonclinical	 staff,	 patients,	 and	 caregivers	 not	 to	
connect/disconnect administration sets to prevent mis-
connections. In some home care setting situations, 
caregivers may connect and disconnect devices if they 
are trained and competency is demonstrated.2,14 (V)

 K.	 Trace	 all	 catheters/administration	 sets/add-on	 devices	
between the patient and solution container to the VAD 
before connecting or reconnecting any infusion/device, 
at each care transition to a new setting or service, and 
as part of the handoff process.15 (IV)

  L.		Minimize	risk	of	strangulation	or	entanglement	related	
to the use of administration sets. Research is needed to 
test preventative strategies such as individual risk 
assessment, ongoing assessment of need for continu-
ous vs intermittent infusions, increased supervision or 
video surveillance, avoiding use of extension sets, coil-
ing excess tubing, and use of accessories to stabilize 
flexible lines (eg, clear plastic sleeve over administra-
tion set).2,16,17 (V)

II.  Primary and Secondary Continuous 
Infusions

A.  Replace primary and secondary continuous administra-
tion sets used to administer solutions other than lipid, 
blood, or blood products no more frequently than every 
96 hours but at least every 7 days (unless otherwise 
stated in manufacturers’ directions for use), when the 
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VAD is changed, or if the integrity of the product or 
system has been compromised.12,15,18–25 (II)

B. Plan to change the primary administration set to coin-
cide with the VAD change and/or initiation of a new 
solution container.12 (V)

C.  When using a secondary administration set:
1. Use a primary continuous administration set that 

contains a back-check valve or use a dedicated 
pump set with integrated mechanisms to prevent 
retrograde flow of the secondary medication into 
the primary solution container.1,15 (V)

2. When high-risk medications are given through the 
primary infusion system concurrently with the 
primary infusion, attach the administration set 
below the electronic infusion pump controlling the 
primary fluid flow and use a separate electronic 
infusion pump to control the rate of the high-risk 
medication.26 (V)

3. Avoid disconnecting primary and secondary contin-
uous administration sets whenever possible.14 (IV)
a. When administering a secondary intermittent 

medication, check compatibility with the prima-
ry solution; this avoids the need to disconnect or 
replace the secondary administration set. If 
compatible, use the secondary administration 
set and back prime from the primary infusion 
container.10 (V)
i. If disconnection of a continuous or an inter-

mittent infusion administration set is unavoid-
able, aseptically attach a new, sterile, compat-
ible covering device to protect male luer ends 
on administration sets, ensuring correct con-
nection of catheters/administration sets/add-
on devices.14 (IV)

ii. If the secondary administration set is discon-
nected from the primary set, the secondary 
administration set is now considered a pri-
mary intermittent administration set and is 
changed every 24 hours.1 (V)

b. Follow the manufacturers’ directions for correctly 
positioning primary and secondary fluid contain-
ers and the needed height differences between 
these containers (ie, head height differential). 
Incorrect head height differential can lead to unin-
tended flow rates. Alterations in flow rate may 
occur due to differences in the level of solution in 
each container (eg, bag, glass bottle), the height of 
the IV pole, and the position of the pump.26 (V)

III. Primary Intermittent Infusions
A.  Change intermittent administration sets every 24 hours.

1. There is an absence of studies addressing adminis-
tration set changes for intermittent infusions. When 
an intermittent infusion is repeatedly disconnected 
and reconnected for infusion delivery/administration, 
there is increased risk of contamination at the spike 

end, catheter hub, needleless connector, and the 
male luer end of the administration set, potentially 
increasing risk for CABSI. (Committee Consensus)

B.  Attach a new, sterile, compatible covering device to the 
male luer end of the administration set after each inter-
mittent use. Do not attach the exposed male luer end of 
the administration set to a port on the same administra-
tion set (ie, “looping”).15,27 (IV)

IV. Parenteral Nutrition
A.  Replace administration sets with inline and add-on fil-

ters for PN solutions (with or without lipids) every 
24 hours or with each new PN container (see Standard 
35, Filtration; Standard 63, Parenteral Nutrition).12-14, 

21,28 (I)
B. Replace administration sets used for ILE infused sepa-

rately every 12 hours and with each new container/as 
per product monograph. The characteristics of ILE 
(iso-osmotic, near neutral-alkaline pH, and containing 
glycerol) are conducive to the growth of microorgan-
isms.12,28 (V)

C.  Use administration sets free of di(2-ethylhexyl)phtha-
late (DEHP) to administer lipid-based infusates, such as 
ILE or PN solution containing a lipid fat emulsion. DEHP 
is lipophilic and is extracted into the lipid solution with 
commonly used polyvinyl chloride administration sets 
and containers. DEHP is considered a toxin, and studies 
have demonstrated increased DEHP levels in lipid solu-
tions, which is especially a risk with neonatal, pediatric, 
and long-term home care patients.1,28 (V)

V. Propofol Infusions
A.  Replace administration sets used to administer propofol 

infusions at least every 6 to 12 hours, per the manufac-
turers’ directions for use, or when the container is 
changed.19,29 (I)

VI. Blood and Blood Components
A.  Change the transfusion administration set in conjunc-

tion with manufacturers’ directions for use.
1. Clinical studies establishing the maximum time for set 

use are lacking; in accordance with the AABB, if the 
first unit requires 4 hours for transfusion, the admin-
istration set and filter are not reused. Transfusion 
guidelines from other countries recommend changing 
the administration set every 12 hours.

2. Note that most standard filters have a 4-unit maxi-
mum capacity; follow manufacturers’ directions for 
use (refer to Standard 64, Blood Administration).

VII.  Hemodynamic and Arterial Pressure 
Monitoring

A.  Replace the disposable or reusable transducer and 
other components of the system, including the admin-
istration set, continuous flush device, and flush solution 
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used for invasive hemodynamic pressure monitoring 
every 96 hours, immediately upon suspected contami-
nation, or when the integrity of the product or system 
has been compromised.24 (II)

B.  Minimize the number of manipulations and entries into 
the system.19 (II)
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44. BLOOD SAMPLING

Standard
44.1 Patient identification and proper labeling of all blood 
sample containers are performed at the time of sample 
collection and in the presence of the patient.

https://www.jointcommission.org/-/media/tjc/documents/resources/patient-safety-topics/sentinel-event/sea_53_connectors_8_19_14_final.pdf
https://www.ismp.org/resources/failure-cap-iv-tubing-and-disinfect-iv-ports-place-patients-risk-infections
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44.2 Blood conservation techniques are employed for blood 
sampling to reduce the risk of hospital-acquired anemia.
44.3 Collaboration among managers, clinicians, and provid-
ers from all departments is necessary to decrease overuse 
of blood sampling and reduce preanalytical errors.

Practice Recommendations

I. General
A.  Educate the patient about the purpose and process for 

blood sampling. The patient should be in a seated or 
recumbent position. When chairs with safety features 
(eg, arm rest, protection from falling if syncope occurs) 
are not available, the recumbent position should be 
chosen. Advise the patient to avoid any exercise for 24 
hours before blood sampling. Exercise and changes 
from supine to upright positions can alter plasma vol-
ume because of the force of gravity on venous hydro-
static changes and distribution of body fluids, which can 
change the values of hemoglobin, hematocrit, and 
other cell counts.1-6 (IV)

B. Assess the patient for fasting prior to collection of blood 
samples, if appropriate for the requested laboratory 
values.1,5,7 (IV)

C. Work with laboratory management, managers from 
other patient care areas, and providers to identify and 
decrease blood testing that is not clinically indicated or 
is unnecessary for the medical diagnosis. Unnecessary 
testing leads to additional diagnostic procedures and 
overdiagnosis; anemia in neonates, pediatrics, and 
adult critical care patients; and increased costs.8-11 (IV)

D. Ensure that all clinicians involved with collecting blood 
samples have documented competency with equip-
ment and techniques. Blood samples obtained by non-
laboratory staff are more likely to be rejected due to 
gaps in clinician knowledge about obtaining blood sam-
ples. Educational programs decrease frequency of daily 
blood tests prescribed, the number of rejected samples, 
contamination of blood cultures, and hemolysis rates. 
RCTs are necessary to identify the specific educational 
processes that produce improvement in outcomes of 
blood sampling (see Standard 5, Competency and 
Competency Assessment).12-18 (II)

E. Employ a standardized procedure to prevent errors, 
hemolysis, and clotted samples in the preanalytical 
phase (before the sample reaches the laboratory) 
where the majority of these events occur. These errors 
delay treatment decisions due to spurious laboratory 
values, enhance the potential for patient harm, and 
increase costs of care.19-21 (IV)
1. Use 2 different unique identifiers to confirm patient 

identification before obtaining the sample. Electronic 
patient identification systems (eg, barcoding) for 
patient identification and sample container labeling 
have been shown to reduce these errors when com-
pared to manual methods.22-26 (IV)

2. Label all evacuated collection tubes, one at a time, 
in the presence of the patient and ensure all infor-
mation is visible.5,6,23 (IV)

3. Use the correct evacuated collection tube for the 
specific test required. Evacuated collection tubes 
contain different additives as indicated by the 
colored closure top and labeling and are based on 
international standards. Do not remove the closure 
from the tube.6,27 (V)

4. Obtain blood samples using the correct sequence 
according to the evacuated tube manufacturers’ 
directions for use (eg, color of the closure) to 
prevent carryover of additives between collection 
tubes.5,6,28 (IV)

5. Prevent erythrocyte damage and hemolysis by gen-
tle inversion of the collection tube according to the 
manufacturers’ directions for use. Avoid vigorous 
shaking to mix the tube contents.5,6,29 (II)

6. Fill evacuated collection tubes with at least 90% of 
the total volume or the manufacturer’s stated vol-
ume as underfilling can cause inaccurate values due 
to the incorrect ratio between blood and additives. 
2,6,30 (IV)

7. Prevent venous stasis and other causes of spurious 
laboratory data by avoiding repetitive fist clench-
ing or hand pumping, limiting tourniquet time to 
less than 1 minute, and removing tourniquet as 
soon as blood begins to flow into evacuated tube. 
Use of cold and vibration at the venipuncture site 
may impact accuracy of test results. Use of infra-
red light vascular visualization devices will identify 
the vein and may eliminate the need for a tourni-
quet (see Standard 22, Vascular Visualization).2,5,6 
(IV)

8. A centralized phlebotomy service for hospitalized 
patients has been shown to reduce preanalytical 
errors. A phlebotomy checklist is recommended to 
reduce blood sampling errors, regardless of the clini-
cian performing the tasks.23,31 (IV)

9. Place all blood samples in a closed, leakproof con-
tainer and dispatch to the laboratory immediately 
using an appropriate delivery method. Maintain 
ambient temperature between 15° and 25° C. 
Maintain the closure-up position for samples con-
tainers. Use of pneumatic tube systems for blood 
sample delivery requires assessment of differences 
in the factors of the pneumatic system in use. If 
delivery must be delayed (eg, home-drawn sam-
ples), properly store and control the temperature to 
reduce the risk for inaccurate laboratory values and 
the potential for hemolysis.1,5,29,32 (IV)

F. Perform all infection prevention practices including:
1. Hand hygiene before the procedure and appropriate 

use of gloves.
2. Adherence to ANTT.
3. Use of single-patient tourniquets.
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4. Use of venipuncture and sampling devices according 
to manufacturers’ directions for use including acti-
vation of safety-engineered devices.

5. Use of a needleless transfer device to transfer blood 
from syringe to the evaluated tube.

6. Appropriate skin antisepsis agents and application 
technique without repalpation of site (see Standard 
16, Hand Hygiene; Standard 21, Medical Waste and 
Sharps Safety).1,6,7,33 (II)

G. Discard the needle and tube holder as 1 unit; do not 
attempt to recap the needle or separate the double-end 
needle from the holder as needlestick injuries have 
been reported.34 (V)

H. Reduce the risk of in vitro hemolysis by strict adherence 
to the standardized procedure for obtaining blood 
samples. Hemolysis is the most common cause of blood 
sample rejection by the laboratory and causes errone-
ous values for many tests (eg, electrolytes, glucose, 
cardiac biomarkers, coagulation times).
1. Provide patient information to the laboratory staff 

as needed to aid in distinguishing between in vivo 
and in vitro hemolysis. In vivo hemolysis (in the 
intravascular space) may occur from medical diag-
noses and comorbidities. In vitro hemolysis during 
blood sampling is related to increased fragility of 
RBCs.35 (IV)

2. Multiple factors have been shown to produce higher 
rates of hemolysis including samples:
a. Drawn in the emergency department (ED) when 

compared to inpatient units and other non-ED 
areas.

b. Drawn by nurses and medical staff when com-
pared to phlebotomists.

c. Drawn from PIVCs when compared to a direct 
venipuncture by straight needles and steel-
winged needles.

d. Drawn from veins of the hand and forearm when 
compared to sites in the antecubital fossa.

e. Transported through pneumatic tube systems 
when compared to hand transport.

f. Filling less than half of evacuated tubes com-
pared to those filled more than halfway.

g. Use of smaller-gauge IV catheters (eg, 22-gauge 
vs 16-gauge); however, studies of an ultrathin-
walled, 25-gauge, steel-winged needle reported 
no alteration in sample quality when compared 
with 21-gauge needles.

h. From venipunctures with greater than 1 minute 
of tourniquet time.6,36-38 (IV)

3. Although the following factors have been studied 
regarding rates of hemolysis, conflicting outcomes or 
quality of the studies do not provide answers about:
a. Use of evacuated tubes vs syringes.
b. The size and type of the evacuated tube.
c. The level of venipuncture difficulty and the rate 

of blood flow.36 (IV)

4. Hemolysis cannot be correctly identified by visual 
inspection of the blood sample alone. Automated 
detection of cell-free hemoglobin is recommended 
to determine the presence and degree of hemolysis. 
Contact the clinical laboratory about parameters for 
the free hemoglobin level that would cause a sam-
ple to be rejected.35 (IV)

I. Reduce blood loss associated with blood sampling, a 
significant cause of hospital-acquired anemia in patients 
of all ages, which may increase the need for blood 
transfusion and its inherent risks. Collaborate with the 
laboratory about the minimum volume of blood 
required for each test. Monitor the total volume of 
blood collected over a given period (eg, 1% to 5% total 
blood volume over a 24-hour period). Blood volume in 
adults is calculated to be 65 to 70 mL/kg; in children it 
is calculated to be 75 to 80 mL/kg; neonatal volume is 
greater per kilogram than children. The following strat-
egies, alone and in combination, are reported to 
decrease blood loss associated with obtaining blood 
samples:
1. Eliminating unnecessary laboratory tests.
2. Reducing the frequency of obtaining blood samples.
3. Drawing blood samples based on clinical need rath-

er than a regular schedule.
4. Delaying umbilical cord clamping in term and pre-

term infants without urgent need of resuscitation.
5. Using small-volume collection tubes (eg, requiring 

only 2.0–3.5 mL of blood); however, some tubes 
with volumes of less than 1 mL produce differences 
in values. Each laboratory should perform validation 
studies on introduction of new collection tubes.

6. Using point-of-care testing methods.
7. Using closed-loop systems for venous and arterial 

VADs, as these systems return the blood to the 
patient.

8. Using the push-pull or mixing method.6,39-50 (IV)
J.   Use precautions for obtaining blood cultures to avoid 

false-negative and false-positive results and to reduce 
incorrect classification as a CABSI.
1. Use a dedicated phlebotomy team to reduce blood 

culture contamination.
2. Avoid drawing blood cultures from a peripheral 

catheter, either on insertion or during the dwell of 
the catheter.

3. Use a CVAD for drawing blood cultures only when 
the catheter is suspected of being the source of 
infection. Draw a set of blood cultures from a 
peripheral vein simultaneously with the CVAD sam-
ple to confirm the BSI diagnosis.

4. For multilumen CVADs, draw a separate sample 
from each lumen and label appropriately.

5. Remove the needleless connector before obtaining 
a sample for blood from a CVAD.

6. Obtain blood for culturing prior to administering 
antibiotics.
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7. Consider use of a standardized sterile blood culture 
collection kit to reduce sample contamination.

8. Disinfect the rubber septum of the blood culture 
bottles using 70% alcohol and allow to dry. Iodine 
products are not recommended as they can degrade 
the stopper material.

9. Obtain 2 sets of blood cultures to increase the sen-
sitivity for detecting organism growth.

10. Draw blood for culture before drawing the sample 
for other tests.

11. Draw a quantity of blood that is sufficient for isolat-
ing organisms: 10 mL per bottle for adults (2 or 3 
sets of aerobic and anaerobic bottles from different 
peripheral sites) is the optimal quantity, with more 
than 5 mL recommended. For neonates and pediat-
rics, a weight-based volume may be used or no more 
than 1% of the total blood volume.

12. Divert and discard the initial blood sample when 
drawing from a direct venipuncture. The volume of 
blood that should be discarded or diverted to a dif-
ferent container is controversial, with 1.5 to 2.0 mL 
and 7.0 mL showing a reduction in false-positive 
results. When drawing blood culture samples from a 
CVAD, send the first sample drawn for culture with-
out discarding.

13. Transport the filled blood culture bottles to the lab-
oratory within 2 hours; do not refrigerate as this 
may kill some organisms.

14. Recognize that differential time to positivity (DTP) is 
used to diagnose CABSI. When the same quantity 
from peripheral and CVAD-drawn samples are com-
pared, the catheter sample becomes positive within 
2 hours of the sample from the peripheral venipunc-
ture.6,11,51-59 (IV)

II. Blood Sampling via Direct Venipuncture
A.  Perform venipuncture for phlebotomy on the opposite 

extremity of an infusion. If phlebotomy must be per-
formed on the extremity with infusing solutions, a vein 
below or distal to the site of infusion should be used.6,60 (V)

B. Restrict venipuncture for blood sampling to the dorsum 
of the hand whenever possible, regardless of hand 
dominance, in patients with an actual or planned dialy-
sis fistula or graft (refer to Standard 29, Vascular Access 
and Hemodialysis).

C. Consider restricting venipuncture for blood sampling 
to the contralateral upper extremities in patients with 
lymphedema and those at risk for lymphedema (axil-
lary surgical lymph node dissection, radiation therapy). 
Traditionally, avoidance of the ipsilateral arm has been 
based on the risk of infection from punctures that 
could lead to lymphedema due to compromised axil-
lary drainage. Evidence for avoiding all venipuncture 
on the at-risk upper extremity comes from conflicting 
studies; however, there remains recommendations to 

avoid all venipuncture procedures on at-risk extremi-
ties.61-63 (IV)

D. When feasible, avoid venipunctures on an extremity 
with alteration in normal venous blood flow (eg, paral-
ysis or hemiparesis from a cerebrovascular accident) 
and/or decreased sensation that could prevent percep-
tion of pain, such as needle-to-nerve contact (refer to 
Standard 48, Nerve Injury).

E. Perform venipuncture in the median cubital, cephalic, 
or basilic veins of the antecubital fossa using a straight 
needle or steel-winged needle. When using a winged 
metal needle to obtain coagulation tests, draw the first 
sample into a discard tube to remove the air in the 
tubing attached to the winged needle and ensure the 
correct ratio of blood to additives in the collection tube. 
Release the tourniquet as soon as blood flow begins to 
reduce hemoconcentration.5,6,28 (IV)

F. Perform skin antisepsis prior to all venipunctures and 
adhere to ANTT for the entire procedure. If repeated 
palpation is necessary, the antiseptic solution must be 
reapplied before venipuncture. Allow time for all anti-
septic solution to thoroughly dry before venipuncture 
to avoid the possibility of the solution causing hemoly-
sis (see Standard 33, Vascular Access Site Preparation 
and Skin Antisepsis).6,47,55,64 (IV)

G. Perform venipuncture in neonates by a skilled phlebot-
omist instead of heel lance methods due to the 
increased pain from the heel lance. Additional studies 
are needed to determine the most appropriate method 
for pain control for heel lance. Automatic lancing devic-
es are preferred over manual devices to control the 
depth of puncture and to reduce the risk of bone or 
cartilage infection.65-67 (II)

H.  Draw samples for blood culture from a direct venipunc-
ture using appropriate diversion techniques to reduce 
the risk of false-positive results.56,57 (IV)

III.  Blood Sampling via Direct Arterial 
Puncture

A.  Assess the circulation to the hand prior to puncturing 
the radial artery; perform a physical examination of 
hand circulation, such as assessing radial and ulnar puls-
es with an Allen test, pulse oximetry, or Doppler flow 
study. Review medical history (eg, trauma, previous 
radial artery cannulation, radial artery harvesting); 
assess presence of anticoagulants.68,69 (IV)

B. Use a 20-gauge or smaller needle (eg, 23-gauge) to 
reduce pain associated with radial artery puncture and 
reduce arterial damage; however, smaller needles could 
cause hemolysis. Choose a needle with sufficient length 
to access the artery.70,71 (IV)

C. Use ultrasound guidance to improve success (refer to 
Standard 22, Vascular Visualization).

D. Adhere to ANTT with direct arterial puncture; use ster-
ile gloves when repalpation of the artery is required 
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after skin antisepsis (refer to Standard 18, Aseptic Non 
Touch Technique).

E.  Collect arterial blood using a heparinized syringe. Expel air 
from the syringe immediately after obtaining the sample, 
and gently rotate the syringe to mix the blood with hepa-
rin. Immediately transport the sample to the laboratory.71 
(V)

IV. Blood Sampling via a VAD
A.  Carefully analyze risks vs benefits before deciding to use 

a VAD for obtaining blood samples.
1. Risks of venipuncture include pain, damage to skin 

and nearby nerves, and hematoma in patients 
receiving anticoagulants or with bleeding disorders, 
as well as psychological stress, anxiety, and dissatis-
faction with care.72 (IV)

2. Risks associated with sampling from a PIVC include 
hemolysis of the sample, contamination of the sam-
ple from infusing solutions and medications, local 
complications from excessive catheter movement 
(eg, phlebitis, infiltration), and dislodgement from 
the insertion site.72 (IV)

3. Risks associated with sampling from a CVAD include 
increased hub manipulation and the potential for 
intraluminal contamination, alterations in VAD 
patency, and erroneous laboratory values associated 
with adsorption of medications infused through the 
VAD.73-76 (IV)

B. Short PIVCs
1. Obtain blood samples from indwelling short PIVCs 

for adult and pediatric patients. Obtaining the sam-
ple at the time of insertion may result in hemolysis 
and spurious laboratory values due to length of 
tourniquet time. Study protocols have reported 
stopping infusing solutions for 1 to 2 minutes and 
wasting 1 to 2 mL of blood. Sampling of blood from 
indwelling short PIVCs produced results for com-
plete blood counts, blood chemistry, and coagula-
tion studies that are not different from a direct 
venipuncture. Although most studies show some 
level of statistical difference when compared to 
direct venipuncture, these differences were not rel-
evant to clinical decisions. Obtaining blood cultures 
from short PIVCs at insertion or during the dwell is 
not recommended.6,72,77-79 (II)

2. Higher hemolysis rates are associated with blood 
sampling from short PIVCs. One systematic review 
highlighted many confounding variables without 
adequate control, including visual or automated 
hemolysis measurement, use of evacuated tubes vs 
syringes, and catheter gauge and site. Hemolysis 
rates of less than 5% may be acceptable in patients 
requiring frequent blood sampling and/or who have 
difficult peripheral veins. High rates of hemolysis 
(eg, 15%) may be offset by the significantly high 
rates of parent/patient satisfaction with using the 
catheter for this purpose.72,79 (II)

3. A small tube device advanced through an existing 
short PIVC is associated with decreased hemolysis 
rates in studies of volunteers and patients. An RCT in 
surgical gastrointestinal patients reported no hemo-
lyzed samples and no statistical difference in cathe-
ter complication rates. The wait time between infu-
sion and obtaining the sample is reported to be 30 
seconds as opposed to 2 minutes, and no waste or 
discard volume is needed.80-82 (III)

4. Veins of the antecubital fossa produce the lowest 
rates of hemolysis. However, short PIVCs inserted 
for infusion into veins of the antecubital fossa are 
not recommended due to higher catheter 
complication rates in areas of joint flexion (see 
Standard 27, Site Selection).36 (IV)

C. Although long PIVCs and midline catheters may be 
labeled for obtaining blood samples, no evidence is 
available regarding the techniques or outcomes of this 
procedure.

D. Use blood samples obtained from IO devices with cau-
tion. Studies comparing arterial and venous samples 
with samples from the IO space are from small hetero-
geneous samples with a weak level of agreement (see 
Standard 57, Intraosseous Access Devices).83 (II)

E. CVADs
1. Draw the blood sample from a dedicated lumen not 

used for administration of the drug being moni-
tored, if possible. Evaluate elevated test results 
when a dedicated CVAD lumen cannot be used. 
Prior to dose adjustment, retesting via direct veni-
puncture may be necessary. Provide drug name, 
dose, time of last infusion, and specimen collection 
time to the laboratory. Therapeutic drug monitoring 
is most common for anticoagulants, antibiotics, and 
immunosuppressants with dosage adjustment 
based on tests results.6 (V)
a. Cyclosporine adheres to the intraluminal CVAD 

wall regardless of flushing and/or lapse of time 
between infusion and obtaining the sample from 
the catheter. High drug levels of cyclosporine 
and tacrolimus have been reported when given 
through CVADs constructed of silicone, polyure-
thane, and polyurethane with silver.74,84,85 (III)

b. Studies of vancomycin and tobramycin levels 
have shown statistical differences when com-
pared to direct venipuncture and capillary finger 
sticks; however, these differences have not been 
clinically significant to alter dosing.59,86 (IV)

c. Accuracy of coagulation values from a blood 
sample obtained from a heparinized CVAD are 
inconclusive due to many confounding variables. 
These include specific procedures used (eg, 
waste/discard, push-pull), adherence of heparin 
to the catheter material and/or intraluminal bio-
film, and discard volumes that could be detri-
mental to the patient. Elimination of heparin 
locking solution could make use of a CVAD 
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possible; however, therapeutic heparin infusions 
will present these same issues. Retesting via a 
direct venipuncture is required when question-
able results are obtained (see Standard 41, 
Flushing and Locking).87,88 (II)

2. Avoid using a CVAD for obtaining blood samples for 
culturing as these samples are more likely to produce 
false-positive results. Use of a CVAD for this purpose 
should be limited to the need for diagnosis of a CABSI 
and the presence of difficult venous access when use 
of vascular visualization technology has failed.
a. Remove and discard the used needleless con-

nector prior to drawing a blood sample to 
reduce risk of a false-positive blood culture 
result.

b. If using a blood culture bottle designed for direct 
filling from the CVAD, maintain the bottle upright 
and follow manufacturers’ directions for use to 
avoid reflux of the broth medium into the CVAD 
and vein.

c. Send the initial blood volume aspirated from the 
CVAD for blood culture without a discard vol-
ume. Assess for the use of antimicrobial CVAD 
locking solution, which may interfere with cul-
ture results.

d. A fever/sepsis screening checklist and a blood 
culture decision algorithm resulted in fewer 
blood cultures being drawn from a CVAD in crit-
ically ill pediatric patients without increase in 
mortality, readmission, or episodes of 
infection.6,58,89,90 (IV)

3. Evaluate the use of the push-pull (ie, mixing) meth-
od vs the discard method for obtaining a sample 
from CVADs.
a. The push-pull method produces clinically useful 

laboratory values in adults and pediatric patients 
while reducing the amount of wasted blood and 
reducing hub manipulation. Studies include 
complete blood counts, electrolytes, renal and 
liver function tests, glucose, coagulation studies, 
blood gases, C-reactive protein, and therapeutic 
drug monitoring for gentamicin. These studies 
report 4 to 6 mL of blood withdrawn into the 
syringe and flushed back into the catheter lumen 
without disconnecting the syringe. These 
aspiration/return or push-pull cycles are repeat-
ed for a total of 4 cycles.41,43,46,91 (IV)

b. For the discard method, studies of the volume 
for discard are limited, ranging from 2 to 25 mL. 
This wide variation depends upon the internal 
volume of the CVAD, saline flushing prior to 
drawing the discard volume, and the specific 
laboratory tests needed. Coagulation studies 
require the largest discard volume to produce 
accurate results; however, this volume could 
produce hospital-acquired anemia.87,88,92 (IV)

4. Use a closed-loop blood collection system for arterial 
and venous catheters in adults and pediatric patients 
to allow return of any blood withdrawn for the pur-
pose of clearing the catheter lumen, often known as 
the discard or waste. Do not reinfuse the discard 
sample in a disconnected syringe due to risk of con-
tamination and blood clot formation.17,43-45 (IV)

5. Ensure a standardized protocol for consistent use by 
all staff including:
a. Thorough flushing of the VAD lumen (eg, 

10-20 mL of preservative-free 0.9% sodium 
chloride) before and after obtaining the blood 
sample.

b. The need to stop solutions and medications 
infusing through other lumens. Length of time is 
unknown but would be associated with the 
internal volume of the specific CVAD.

c. Choosing the appropriate CVAD lumen for 
obtaining samples based on the largest lumen or 
the configuration of the lumen exit sites. For 
catheters with a staggered lumen exit at the tip, 
the sample should be drawn from the lumen 
exiting at the point farthest away from the heart 
and above other lumen exits used for infusion. 
Follow CVAD manufacturers’ directions for use 
for these decisions.59,87 (IV)

6. Do not routinely use CVADs infusing PN for blood 
sampling as manipulation may increase the risk for 
CABSI.75,76 (V)

F.  Arterial catheters
1. Use a closed-loop system when drawing from an exist-

ing arterial catheter to reduce hospital-acquired ane-
mia and subsequent need for transfusion. A closed-
loop system reduces intraluminal contamination and 
CABSI when compared to a stopcock method.48 (II)
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45. VASCULAR ACCESS DEVICE REMOVAL

Standard
45.1 The clinical need for each VAD is assessed daily for 
acute inpatient settings and during regular assessment 
visits in other settings, such as the home, outpatient facility, 
or skilled nursing facility.
45.2 VADs are removed when clinically indicated (eg, unre-
solved complication, discontinuation of infusion therapy, or 
when no longer necessary for the plan of care).
45.3 VADs are not removed based solely on length of dwell 
time, because there is no known optimal dwell time.

Practice Recommendations

I. Short and Long PIVCs and Midline Catheters
A.  Remove if no longer included in the plan of care or if not 

used for 24 hours or more.1-4 (I)
B. Remove PIVCs and midline catheters in pediatric and 

adult patients when clinically indicated, based on find-
ings from site assessment and/or clinical signs and 
symptoms of systemic complications (refer to Standard 
46, Phlebitis; Standard 47, Infiltration and Extravasation; 
Standard 48, Nerve Injury; Standard 50, Infection).

C. Label catheters inserted under suboptimal aseptic con-
ditions in any health care setting (eg, “emergent”). 
Remove and insert a new catheter as soon as possible, 
within 24 to 48 hours.2,5-7 (IV)

D. Notify the health care team of signs and symptoms of 
suspected CABSI and discuss the need for obtaining cul-
tures (eg, drainage, blood culture, catheter tip) before 
removing a PIVC (see Standard 50, Infection).8,9 (IV)

E.  Detach all administration sets and aspirate from the 
catheter hub prior to catheter removal in the event of 
extravasation to remove the vesicant medication from 
the catheter lumen and as much as possible from the 
subcutaneous tissue (refer to Standard 47, Infiltration 
and Extravasation).

II. Nontunneled CVADs Including PICCs
A.  Assess and discuss with the health care team the con-

tinued need for the CVAD on a daily basis and remove 
when it is no longer needed for the plan of care. Criteria 
for justification of continued use of a CVAD include, but 
are not limited to:
1. Clinical instability of the patient (eg, alteration in 

vital signs, oxygen saturation).
2. Prescribed continuous infusion therapy (eg, PN, 

fluid and electrolytes, medications, blood, or blood 
products).

3. Hemodynamic monitoring.
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4. Prescribed intermittent infusion therapy (eg, any 
medication including anti-infectives in patients with 
a known or suspected infection).

5. Documented history of difficult peripheral venous 
access.10-17 (IV)

B. Employ strategies to facilitate timely CVAD removal 
including, but not limited to:
1. Daily patient rounds by the health care team.
2. Use of a standardized tool including factors to be con-

sidered for making the decision to remove the CVAD.
3. Assessment by designated infusion/vascular access 

specialists or qualified nurse/clinician.
4. Removal within 48 hours if the catheter is inserted 

under suboptimal aseptic conditions.
5. Consider using an electronic communication tool to 

facilitate shared decision-making between the 
patient’s health care team and the infusion team/
vascular access team (VAT) regarding PICC removal. 
The infusion team/VAT would provide consultation 
regarding clinical practice guidelines for appropriate 
removal, thus decreasing complications and costs 
and avoiding premature and unnecessary PICC 
removals.14,16,18-30 (II)

C. Assess and report signs and symptoms of CVAD compli-
cations and changes in catheter function. Consider the 
need for alternative vascular access if removal is neces-
sary (refer to Section 7, Vascular Access Device 
Complications).

D. Collaborate with the health care team to plan removal 
and insertion of a new VAD to meet vascular access 
needs in the presence of unresolved complication(s) 
and/or a continued need for infusion therapy.
1. Removal of a CVAD may be the goal with changes in 

patient’s infusion needs and/or transfer to another 
level of care. Continuing needs for vascular access 
are based on assessment of the condition of the 
patient’s peripheral veins, risk of complications, and 
characteristics of the remaining infusion therapy. 
Further research is needed on clinical indications for 
CVAD removal (see Standard 26, Vascular Access 
Device Planning).13,26,31-42 (I)

2. Determine the removal or salvage of a CVAD due to 
suspected or confirmed CABSI on blood culture 
results, specific cultured organism(s), patient’s cur-
rent condition, available vascular access sites, effec-
tiveness of antimicrobial therapy, and provider direc-
tion (see Standard 50, Infection).14,15,17,18,20,22,25,43-49 (I)

3. Do not remove a CVAD in the presence of CA-DVT 
when the catheter is correctly positioned at the 
lower third of the superior vena cava (SVC) at or near 
the cavoatrial junction (CAJ), is functioning properly 
with a blood return, and has no evidence of any 
infection. The decision to remove the CVAD should 
also consider the severity of deep vein thrombosis 
(DVT)-related symptoms, presence of contraindica-
tions for systemic anticoagulation, and the continued 

need for infusion therapy requiring a CVAD (eg, vesi-
cants, irritants). See Standard 53, Catheter-Associated 
Deep Vein Thrombosis.10,14,15,27,39,45,50-53 (I)
a. In a small retrospective study, there were no 

symptomatic pulmonary emboli upon PICC 
removal in the presence of upper extremity 
superficial and DVT.54 (IV)

4. Remove a CVAD with a primary or secondary cathe-
ter tip malposition that cannot be repositioned to 
the lower third of the SVC at or near the CAJ (see 
Standard 54, Central Vascular Access Device 
Malposition).27,55-57 (IV)

5. Consult with the health care team regarding diag-
nostic imaging studies and the appropriate medical 
management prior to removal of a CVAD in the 
event of infiltration or extravasation (refer to 
Standard 47, Infiltration and Extravasation).

E. Implement precautions to prevent air embolism during 
removal of CVADs including, but not limited to:
1. Place the patient in a supine flat or Trendelenburg 

position unless contraindicated (Trendelenburg posi-
tion is contraindicated in premature infants), so that 
the insertion site is below the level of the heart.
a. While there are no published cases of air embo-

lism associated with PICC removal, there may be 
risk due to an intact skin-to-vein tract and fibrin 
sheath. Position patient so that the exit site is at 
or below the level of the heart during PICC 
removal and place an air-occlusive dressing (eg, 
petroleum gauze) over the insertion site. (A/P; 
Committee Consensus)

b. Documentation of air embolism from removal of 
a CVAD inserted via the femoral vein has not been 
published, although there is evidence of air enter-
ing the femoral catheter during insertion and 
during other procedures. Because the exit site will 
be at, or below, the level of the heart, the risk of 
air embolism on removal would be minimal, 
unless the patient is in Trendelenburg position.

2. Instruct the patient to perform a Valsalva maneuver 
at the appropriate point during catheter withdrawal.
a. The Valsalva maneuver may increase intra- 

abdominal and intrathoracic pressures and thus be 
contraindicated in patients with cardiac dysfunction, 
glaucoma, and retinopathy. If the Valsalva maneuver 
is contraindicated, use a Trendelenburg or left lateral 
decubitus position, have the patient hold their 
breath, or time removal to exhalation.

3. After removal, apply digital pressure with a sterile 
dry gauze pad at and just above the insertion site 
until hemostasis is achieved by using manual 
compression.

4. Apply an air-occlusive dressing to the access site for 
at least 24 hours for the purpose of occluding the 
skin-to-vein tract and decreasing the risk of retro-
grade air emboli.
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5. Encourage the patient to remain in a flat or reclining 
position, if able, for 30 minutes after removal (see 
Standard 52, Air Embolism).58-67 (IV, A/P)

F.   Assess the removed catheter to ensure it is fully intact, 
after planned or inadvertent CVAD removal. If a retained 
fragment is suspected, notify the provider immediately. 
Fracture of a catheter and potential embolization can 
occur from excessive force during infusion therapy, the 
force of inadvertent removal, or from adherence to 
internal structures.
1. Never forcibly remove a CVAD if resistance is 

encountered. Contact the provider to discuss appro-
priate interventions for successful removal.

2. Catheter pieces retained in the vein should be 
removed with endovascular techniques to reduce 
the risk of infection, thrombosis, and migration of 
the catheter piece.14,15,58-70 (IV)

III.  Surgically Placed CVADs: Tunneled, Cuffed 
Catheters and Implanted Vascular Access 
Ports

A.  Assess the clinical need for a tunneled, cuffed catheter or 
implanted vascular access port on a regular basis.71 (V)

B. Arrange for removal with the provider when infusion 
therapy is completed, in the presence of an unresolved 
complication, or when it is no longer needed for the 
plan of care. Before removal, consider the possibility for 
infusion therapy to resume in the future (eg, patients 
with sickle cell anemia, cystic fibrosis, or cancer 
diagnoses).14,17,57,71 (IV)

C. Consult with the health care team regarding the deci-
sion to remove or salvage a CVAD due to suspected or 
confirmed CABSI (see Standard 50, Infection).72,73 (V)

D. Immediately report to the health care team cuff or port 
body exposure and anticipate appropriate interventions 
(eg, resuture of incision), including CVAD removal.74 (V)

E.  Ensure complete removal of the subcutaneous cuff to 
prevent subcutaneous abscess and delayed healing. 
Fluoroscopy and ultrasound guidance may be necessary 
to verify cuff location and facilitate surgical removal.75 (V)

IV. Arterial Catheters
A.  Remove the catheter on evidence of signs/symptoms of 

infection, unresolved catheter dysfunction, complica-
tion (ie, occlusion, hematoma, altered circulatory sta-
tus), or when it is no longer needed for the plan of care; 
recognize the risk of an arterial catheter as a potential 
source for CABSI.18,76,77 (V)

B. Apply digital pressure at and just above the insertion 
site using a sterile gauze pad until hemostasis is achieved 
by using manual compression. A sterile dressing should 
be applied to the access site.78,79 (IV)

C.  Assess and document the circulatory status distal to the 
area of cannulation after removal of the arterial cathe-
ter and notify the provider if circulatory and/or sensory 
abnormalities are noted.79 (V)
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Section Standards
I. To ensure patient safety, the clinician is competent in the 
recognition of and appropriate intervention for signs and 
symptoms of vascular access device (VAD)-related compli-
cations during insertion, management, and removal.
II. Prevention, assessment, and management of complica-
tions are established in organizational policies, procedures, 
and/or practice guidelines.

46. PHLEBITIS

Standard
46.1 The clinician assesses the vascular access site for signs 
and symptoms of phlebitis; determines the need for and 
type of intervention; educates the patient and/or caregiver 
about phlebitis, the intervention, and any follow-up; and 
assesses patient response to treatment.
46.2 The clinician collaborates with the provider about the 
need for continued or alternative vascular access when the 
VAD is removed due to phlebitis.

Practice Recommendations
A.  Assess regularly, based on patient population, type of 

therapy, and risk factors, the vascular access sites of 
peripheral intravenous catheters (PIVCs), midline cathe-
ters, and peripherally inserted central catheters (PICCs) 
for signs and symptoms of phlebitis using a standardized 
tool or definition (ie, a set of signs and symptoms). 
Instruct the patient to report pain or tenderness at the 
vascular access site. Signs and symptoms of phlebitis 
include pain/tenderness, erythema, swelling, purulence, 
or palpable venous cord. The type, number, or severity 
of signs and symptoms that indicate phlebitis differ 
among published clinicians and researchers. Other 
methods of assessment and prevention are under inves-
tigation (see Standard 42, Vascular Access Device 
Assessment, Care, and Dressing Changes).1-25 (I)

B.  Recognize risk factors that can be addressed.
1. Chemical phlebitis may be related to infusates with 

dextrose (>10%); extremes of pH or osmolarity; cer-
tain medications (depending on dosage and length of 
infusion) such as potassium chloride, amiodarone, 
and some antibiotics; particulates in the infusate; too 

Section Seven: Vascular Access Device 
Complications

large an outer diameter of a catheter for the vascula-
ture with inadequate hemodilution; excessive infu-
sion rate for a short PIVC; and skin antiseptic solution 
that is not fully dried and pulled into the vein during 
catheter insertion. Depending on length of infusion 
time and anticipated duration of therapy, consider 
using a PICC or other central vascular access device 
(CVAD) for infusates identified as causing phlebitis. 
Allow skin to thoroughly dry after application of anti-
septic solution (see Standard 26, Vascular Access 
Device Planning).11,26-39 (II)

2. Mechanical phlebitis may be related to vein wall 
irritation, which can come from too large an outer 
diameter of a catheter for the vasculature, catheter 
insertion angle and tip position, catheter move-
ment, insertion trauma, or catheter material and 
stiffness. Choose the smallest outer diameter of a 
catheter for therapy, secure catheter with secure-
ment technology, avoid areas of flexion, and stabi-
lize joint as needed (see Standard 38, Vascular 
Access Device Securement; Standard 39, Joint 
Stabilization).20,24,29,32,36,40-43 (III)

3. Infectious phlebitis may be related to emergent 
VAD insertions, poor aseptic technique, and con-
taminated dressings. Plan to replace a catheter 
inserted emergently under suboptimal aseptic 
technique when the patient is stabilized and within 
48 hours. Move catheter in a lower extremity to an 
upper extremity in adults; move to a new proximal 
site or opposite side for pediatric patients if 
possible.21,29,44-46 (III)

4. Patient-related factors differ among published find-
ings. They include current infection, immunodefi-
ciency, and diabetes mellitus; insertion in a lower 
extremity except for infants; female gender; and age 
(≥60 years).29,32,40,43,45 (II)

5. Postinfusion phlebitis, although rare, occurs after 
catheter removal through 48 hours due to any of the 
factors above.45,47 (IV)

C.  If phlebitis is present, determine the possible etiology, 
such as chemical, mechanical, infectious, or postinfu-
sion; apply warm compress; elevate limb; provide anal-
gesics as needed; and consider other pharmacologic 
interventions such as anti-inflammatory agents. Topical 
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gels or ointments to treat phlebitis require further 
study for efficacy (see Standard 45, Vascular Access 
Device Removal).3,9,13,40,48-50 (I)
1. Chemical phlebitis: evaluate infusion therapy and 

need for different vascular access, different medi-
cation, slower rate of infusion, or more dilute infu-
sate; if suspected, remove VAD. Provide interven-
tions as above.27,28,34,51-53 (III)

2. Transient mechanical phlebitis after midline 
catheter/PICC insertion may be treatable: stabilize 
catheter, apply heat, elevate limb, and monitor for 
24 hours postinsertion; if signs and symptoms per-
sist, remove catheter. (Committee Consensus)

3. Infectious phlebitis: if suspected or purulence 
present, remove catheter; obtain a culture of the 
purulent exudate and catheter tip, and monitor for 
signs of systemic infection (see Standard 45, 
Vascular Access Device Removal; Standard 50, 
Infection).54 (II)

4. Postinfusion phlebitis: if infectious source is suspect-
ed, monitor for signs of systemic infection; if nonin-
fectious, apply warm compress; elevate limb; pro-
vide analgesics as needed; and consider other phar-
macologic interventions, such as anti-inflammatory 
agents or corticosteroids as necessary.46,55 (V)

D.  Consider monitoring the PIVC, midline catheter, or 
PICC access site after removal for 48 hours to detect 
postinfusion phlebitis, or, upon discharge, give the 
patient and/or caregiver written instructions about 
signs and symptoms of phlebitis and the person to 
contact if this occurs. Postinfusion phlebitis rates 
range from 0% to 23%.4,56-58 (IV)

E.  Use a standardized phlebitis scale or definition that is 
valid, reliable, and clinically feasible; consistently use 
one assessment method within an organization. The 
population for which the scale is appropriate should be 
identified as adult or pediatric. Two phlebitis scales, the 
Phlebitis Scale (Table 1) and the Visual Infusion Phlebitis 
(VIP) Scale (Table 2), and a set of signs/symptoms have 
been evaluated for validity and interrater reliability in 

different populations with insufficient definitions and 
mixed results. There is often a lack of direction for 
interventions with a specific clinical finding. Further 
study is recommended for valid and reliable assess-
ment tools.4,7,18,32,60-64 (I)

F.   Conduct quality improvement projects based on reviews 
of incident or occurrence reports or health record 
reviews of phlebitis causing harm or injury (see Standard 
6, Quality Improvement).62,65-72 (V)
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47. INFILTRATION AND EXTRAVASATION

Standard
47.1 The risk of infiltration and extravasation is reduced 
through careful selection of the most appropriate VAD and 
insertion site and through establishment of VAD patency 
prior to and during infusion therapy.
47.2 Peripheral and CVAD sites are regularly assessed for 
signs and/or symptoms of infiltration and extravasation 
before and during each intermittent infusion and on regular 
intervals during continuous infusions.
47.3 Appropriate intervention(s) are implemented imme-
diately upon recognition of infiltration/extravasation as 
determined by the characteristics of the solution or medi-
cation escaping from the vein.

Practice Recommendations
A.  Select the most appropriate VAD and insertion site to 

reduce the risk for infiltration/extravasation (see 
Standard 26, Vascular Access Device Planning; Standard 
27, Site Selection).1-15 (IV)

B. Recognize the differences among vesicant, nonvesicant, 
and irritant solutions and medications. Each organiza-
tion should reach a consensus on what medication is 
considered to be a vesicant and irritant based on their 
internal formularies.2,15-18 (IV)
1. Identify the vesicant nature of cytotoxic and noncy-

totoxic medications prior to administration; be pre-
pared to use the correct pharmacologic and non-
pharmacologic treatment in the event of extravasa-
tion or escalate to a clinician capable of managing 
these injuries.19-22 (II)

C. Evaluate for the presence of factors associated with 
infiltration/extravasation. In the presence of factors 
that may cause or increase the risk of infiltration/
extravasation, increase the frequency of monitoring 
and consider alternative vascular access options (see 
Standard 42, Vascular Access Device Assessment, Care, 
and Dressing Changes).1,4,11,23-26 (II)
1. Identify patient-specific factors associated with an 

increased risk of infiltration and extravasation, 
including but not limited to:
a. Female gender.27-33 (I)
b. Current infection.14,20,23,34 (II)
c. Patients who have altered sensation in the area 

of the VAD and/or who have difficulty communi-
cating the onset of pain, tightness, or other 
discomfort.14,20,23,34-37 (II)

d. Patients with altered mental status or cognition 
(eg, encephalopathy, confusion, sedating medi-
cations).11,14,20,23,38-40 (III)

e. Age-related changes to vasculature, skin, and sub-
cutaneous tissue.4,11,14,20,23,28,30,31,35,36,38,39,41,42 (II)

f. Diseases that produce changes in vasculature or 
impaired circulation (eg, diabetes mellitus, 
lymphedema, systemic lupus, Raynaud’s dis-

ease, peripheral neuropathy, peripheral vascular 
disease).11,14,20,23,35,39 (III)

g. Difficulty with peripheral venous access related 
to history of multiple venipunctures and 
obesity.27,42 (IV)

2. Assess the risk of mechanical causes of infiltration/
extravasation, which include: catheter placement in 
an area of flexion; catheter size; insertion technique 
and inserter experience; improper needle 
placement/needle dislodgement of an implanted 
vascular access port; partial dislodgement of VAD, 
including 1 or more lumen exit sites of a multilu-
men, staggered tip CVAD; inadequate securement; 
normal body movement (eg, respiratory and cardiac 
function); vein thrombosis or stenosis proximal to 
(located above) the insertion site and tip location, 
limiting blood flow.1,6,16,28-30,34,38,43-45 (I)
a. Extravascular CVAD tip malposition or dislodge-

ment can occur in many anatomical locations 
and at any point during dwell (refer to Standard 
54, Central Vascular Access Device Malposition).
i. Measure vessel depth in tissue using ultra-

sound prior to CVAD insertion to ensure that 
all lumen exit sites are appropriately placed 
within the patient’s vasculature. Partial dis-
lodgement could result in some lumen exit 
sites infusing into the subcutaneous tissue.

ii. Ensure all catheter lumens aspirate for blood 
return and flush prior to use. Do not assume 
appropriate intravascular tip position of all 
lumens when blood aspirate is possible from 
1 lumen but not all.46,47 (V)

b. Additional PIVC-related factors include:
i. PIVC sites in the hand, wrist, upper arm, foot, 

ankle, and antecubital fossa, when compared 
to sites in the forearm; inadequate  
catheter securement and joint stabilization if 
forced to use a site in an area of joint 
flexion.11,16,27,29,31,41,48 (IV)

ii. PIVC dwell time longer than 24 
hours.28,30,32,35,38,42,43,49 (I)

iii. Increased manipulation of the PIVC at the 
catheter hub.27,33,39 (II)

iv. Subsequent peripheral catheterization after 
first insertion; recent venipuncture attempts 
below an existing PIVC insertion site may 
result in medication infiltration/extravasation 
from the puncture site.14,20,23,27,33,39,45 (III)

v. Ultrasound-guided PIVC insertion of deep 
veins with less than two-thirds catheter 
residing within the vein (see Standard 22, 
Vascular Visualization).39,41,50 (III)

vi. PIVC administration of contrast media.35 (V)
3. Pharmacologic or physiochemical properties associ-

ated with infiltration/extravasation and severity of 
tissue damage include: length of infusion of vesicant 
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via a PIVC, drug concentration, and volume escaping 
into the tissue; ability of surrounding tissues to 
absorb the drug; hyperosmolarity and nonphysio-
logical pH; the medication’s ability to bind DNA, kill 
replicating cells, and/or cause vascular constriction; 
and excipients, such as alcohol or polyethylene gly-
col, used in the formulation of some medica-
tions.1,10,14,20,23,27,32,35,37,39,42,48,49,51,52 (IV)

D. Limit the extent of injury through early recognition of 
signs and symptoms of infiltration/extravasation.
1. The frequency of VAD site assessment is based upon 

the specific patient population and characteristics of 
the infusion therapy (see Standard 42, Vascular 
Access Device Assessment, Care, and Dressing 
Changes).4,10,14,19,25,26,32,43,49,53,54 (IV)

2. Promptly recognize and treat compartment syn-
drome and arterial and nerve damage, which may 
be caused by infiltration of sufficient volume of ves-
icant or nonvesicant solutions. Early recognition and 
treatment will minimize and mitigate further harm, 
such as development of complex regional pain syn-
drome or limb amputation.1,11,17,23,37 (II)

3. Observe the VAD site for abnormalities. Observe the 
areas proximal and distal to the insertion site assess-
ing for abnormalities:
a. Fluid leakage from the puncture site, subcutane-

ous tunnel, or port pocket, which may be visible 
or subcutaneous.1,55 (V)

b. Skin injury, including vesicle formation, may 
appear within hours (eg, contrast media) or may 
be delayed for days (eg, antineoplastic agents); 
progression to ulceration may vary from a few 
days to 1 to 2 weeks, depending upon the vesi-
cant administered.23,56-58 (II)

c. Rule out phlebitis or flare reactions, which may 
have similar symptoms.1 (V)

d. The use of infiltration/extravasation detection 
technology may aid in early recognition25,30,59,60 (IV)

4. Assess the extremity and areas proximal and distal 
to insertion site.
a. Palpate the insertion site to assess for swelling 

and pain.
b. Swelling/edema may appear as a raised area under 

the skin near the peripheral VAD site or as an 
enlarged and tense extremity due to fluid accumu-
lating in compartments of the extremity. Edema 
from a CVAD may appear as a raised area on the 
neck, chest, or groin.

c. Compare the circumference of both extremities 
if unilateral edema is noted. Compare to base-
line measurement at insertion if available.

d. Changes in color may include redness and/or 
blanching; however, infiltration/extravasation 
into deep tissue may not produce visible color 
changes.1,23,56 (IV)

5. Elicit the patient’s report of pain; observe the non-
verbal patient for other cues indicating pain.

a. Pain may be the initial symptom and may be 
sudden and severe when associated with a 
rapid injection of solution or medications; may 
be out of proportion to the injury; or may 
appear with passive stretching of the muscles 
in the extremity. Pain intensity may increase 
over time, which may indicate compartment 
syndrome.1,38,55 (V)

6. Do not rely on the alarm from an electronic infusion 
pump to identify infiltration/extravasation; alarms 
are not designed to detect the presence or absence 
of complications. Electronic infusion pumps do not 
cause infiltration/extravasation; however, they may 
mask or exacerbate the problem until the infusion is 
stopped.17,23 (II)

7. Automated power or pressure injectors produce a jet 
of fluid exiting the catheter tip. Distal tip malposition 
has been documented following power injection in 
PICCs. It has also been postulated that this jet could 
induce vessel perforation and extravasation.57,61 (V)

8. Contrast media with a high viscosity requires less 
force to cause fluid flow when it is warmed to 37°C. 
Fluid warming may be associated with lower rates of 
extravasation (see Standard 24, Flow-Control Devices; 
Standard 25, Blood and Fluid Warming).28,35 (II)

E. Immediately stop the infusion upon identification of 
infiltration/extravasation injury and initiate appropriate 
intervention(s).1,11,16,17,31,36,38 (IV)
1. Aspirate for a blood return from the peripheral cath-

eter as the tip could be inside the vein lumen, yet an 
additional puncture of the vein wall may have 
occurred.11,17,55 (IV)

2. Do not flush the VAD, as this will inject additional 
medication into the tissue.14,20 (V)

3. Disconnect the administration set from the catheter 
hub and aspirate from the catheter or implanted port 
access needle with a small syringe, even though a 
very small amount of fluid may be retrieved.14,20,38 (V)
a. Aspiration is not recommended with extravasa-

tion of contrast media.35 (V)
4. Remove the peripheral catheter or implanted vascu-

lar access port access needle.14,20 (V)
5. Avoid application of pressure to the area.14,20 (V)
6. Elevate the extremity to encourage lymphatic reab-

sorption of the solution/medication.1,11,16,20,21,23,31,38 (II)
7. Do not use the affected extremity for subsequent 

VAD insertion until resolved.62 (V)
8. Assess the insertion site and surrounding tissue.

a. Assess the area distal (located below) to the VAD 
site for capillary refill, sensation, and motor 
function.14,20,38 (V)

b. Using a skin marker, outline the area suspected 
of infiltration/extravasation to assess progres-
sion.14,20 (V)

c. Photograph the area to identify progression or 
exacerbation of the tissue injury in accordance 
with organizational policy.14,20 (V)
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d. Estimate the volume of solution that has escaped 
into the tissue based on the original amount of 
solution in the container, the amount remaining 
when stopped, and rate and duration of injec-
tion or infusion.14,16,20 (V)

9. Notify the provider about the event and activate the 
established treatment protocol or the prescribed 
treatment.
a. Anticipate use of radiographic tests to identify 

the CVAD tip location (refer to Standard 54, 
Central Vascular Access Device Malposition).

b. The need for surgical consultation is based on 
the clinical signs and symptoms and their pro-
gression (eg, compartment syndrome from infil-
tration of a nonvesicant medication) and/or the 
tissue-destroying nature of a vesicant medica-
tion. Options for treatment include subcutane-
ous irrigation with or without hyaluronidase, 
open incision and irrigation, small incisions fol-
lowed by massage to force drainage, and 
debridement; skin grafting may be indicat-
ed.11,17,21,23,35,37,56,63 (II)

c. Timing of CVAD removal depends on the plan of 
care, which is based on the identified extravas-
cular location of the catheter tip.1,11,43 (IV)
i. Assess location of subcutaneous tunnel or 

port pocket and its proximity to the wound 
to determine if the long-term CVAD should 
be removed for healing to occur. (Committee 
Consensus)

F. Follow the established treatment protocol or provider 
prescription as appropriate for the solution and medica-
tion in the tissue, with the goal of limiting the damage 
from medication/solution exposure. Provide convenient 
access to the list of vesicants and irritants, infiltration/
extravasation management protocols, electronic order 
forms, supplies, and other materials needed to manage 
the event.1,2,14,20,24,64 (IV)
1. Avoid wet compresses as they may cause macera-

tion.14 (V)
2. Apply dry, cold compresses for DNA-binding agents 

and valproate because the goal is to cause vasocon-
striction to localize the medication in the tissue and 
reduce inflammation.14,37 (V)
a. Do not use cold compresses with extravasation 

of vinca alkaloids, oxaliplatin, and vasopressors 
and in the presence of vaso-occlusive events (eg, 
sickle cell anemia).

b. Remove the cold compress 15 minutes before 
the infusion of dexrazoxane begins.1,16,65 (V)

3. Apply dry, warm compresses for non-DNA binding 
agents to encourage vasodilation when the goal is to 
increase local blood flow and disperse the medica-
tion through the tissue.
a. Do not exceed 42°C in pediatric patients and 

neonates.14,16 (V)

4. Administer the appropriate antidote for the solu-
tions or medication in the tissue.
a. Daily IV infusion of dexrazoxane over 3 days is 

the recommended antidote for anthracycline 
extravasation.
i. Begin infusion within 6 hours of the extrava-

sation and infuse into the opposite extremity.
ii. Topical dimethyl sulfoxide (DMSO) should 

not be applied to patients receiving dexra-
zoxane as it may diminish dexrazoxane 
efficacy.1,11,14,16,20,22,65 (V)

b. Inject other antidote or dispersal enzyme into 
the subcutaneous tissue surrounding the extrav-
asated site. Use a small needle (eg, 25-gauge or 
smaller) and change it for each injection. Follow 
the specific manufacturers’ directions for dose 
and administration.66 (V)
i. Sodium thiosulfate is recommended for 

mechlorethamine extravasation and has 
been suggested for calcium and large extrav-
asates of cisplatin.1,14,20,65 (V)

ii. Phentolamine is preferred for vasopressor 
extravasation. Normal perfusion of the area 
may be seen within 10 minutes. Repeated 
injection may be necessary if hypoperfusion 
is still present or if vasoconstriction is extend-
ing to a greater area.8,11,23,31 (II)

iii. Terbutaline injection has been used for vaso-
pressor extravasation when phentolamine is 
not immediately available.17,23,37 (II)

iv. Topical nitroglycerin 2% may be applied as a 
1-inch strip to the site of vasopressor extrava-
sation in absence of phentolamine; repeat 
every 8 hours as clinically indicated.8,17,37 (IV)

v. Hyaluronidase is not considered to be an anti-
dote to a specific vesicant. It is an enzyme that 
increases absorption and dispersion of the 
medication or solution in the tissue and its 
use is reported with cytotoxic and noncyto-
toxic drugs, including both acidic and alkalotic 
drugs (eg, amiodarone and phenytoin), as 
well as hyperosmolar solutions (eg, parenteral 
nutrition [PN] and calcium salts). Recombinant 
hyaluronidase is not derived from animals and 
may have a lower risk of allergic response. 
Subcutaneous injection within 1 hour of the 
extravasation event produces the best 
response. Do not inject by the intravenous 
(IV) route. Use of dry heat in conjunction with 
hyaluronidase works synergistically to 
increase blood flow and disperse the extrava-
sated drug.11,16,17,24,31,35,37,38,48,56,66 (IV)

vi. Consider subcutaneous saline irrigation or 
saline irrigation with prior hyaluronidase 
administration for vesicant removal/
dispersion in neonates.56 (IV)
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vii. Consider use of oral, topical, or intralesional 
steroid on a case-by-case basis. Single-center 
studies and case reports have reported 
reduced inflammation and swelling; however, 
evidence of benefit is limited and inconsist-
ent.1,14,16,67 (V)

5. Use nonpharmacologic methods (eg, elevation, sur-
gical washout) for extravasation of acidic and alka-
line medications.
a. Avoid injection of an acidic or alkaline medication 

in an attempt to neutralize the pH of an extrava-
sated acidic or alkaline vesicant as the resulting 
chemical reaction could cause gas formation and 
exacerbate the tissue injury.11,16,21,23,31,37 (II)

G. Use a standardized tool or definition for assessing 
infiltration/extravasation from all types of VADs that is 
valid, reliable, and clinically feasible; consistently use 
one assessment method within an organization. The 
population for which the scale is appropriate should be 
identified as adult or pediatric.
1. This assessment should occur initially and regularly 

based on organizational policies and procedures, 
should continue until resolution, and is appropriate 
to the patient’s size and age.

2. Several scales have been published; however, only 1 
pediatric tool has been tested for validity and inter-
rater reliability. The chosen grading scale should also 
be accompanied by appropriate interventions to 
manage each level on the tool.1,15,68 (IV)

H. Use a standardized format to document initial and 
ongoing assessment and monitoring of the infiltration/
extravasation site and to document all factors involved 
with the event.1,38,48 (IV)

I. Continue to monitor the site as needed based on severity 
of the event and the venue of care. Assess changes of the 
area by measurement and/or photography; observe skin 
integrity, level of pain, sensation, and motor function of 
the extremity.1,15,16,69 (IV)

J. Educate the patient and caregivers:
1. Preinfusion: the risks of receiving an infusion prior 

to administration, emphasizing the signs and symp-
toms to immediately report.

2. Postinfusion: the possible progression of the signs 
and symptoms of infiltration/extravasation; the 
need to protect the site from sunlight; the frequen-
cy of follow-up visits to the provider as needed (see 
Standard 8, Patient Education).1,10,38,48,53,55 (IV)

K.  Review infiltration/extravasation incidents causing 
harm or injury, using adverse event reports and health 
record reviews for quality improvement opportunities 
(see Standard 6, Quality Improvement; Standard 11, 
Adverse and Serious Adverse Events).15 (IV)
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48. NERVE INJURY

Standard
48.1 A VAD is immediately removed upon patient report of 
paresthesia-type pain during peripheral venipuncture and 
during catheter dwell time.
48.2 During the insertion or dwell of CVADs, the possibility 
of nerve injury is considered and evaluated whenever the 
patient complains of respiratory difficulty or unusual pre-
sentations of pain or discomfort.

Practice Recommendations
A.  Recognize that anatomical variations in veins, arteries, 

and nerves are common and can be complex, thus 
increasing the risk of temporary or permanent nerve 
injury during VAD insertion and dwell.1-15 (IV, A/P)

B. Recognize that some common sites have a greater risk 
of nerve injury; however, selecting specific peripheral 
venous and arterial puncture sites for the purpose of 
avoiding nerves is not always possible. As nerves cross 
a joint of the upper or lower extremity, there is an 
increase in neural tissue, increasing the risk of nerve 
injury in these areas. Motor, sensory, and/or autonomic 
nerve injury are possible due to direct nerve puncture 
or nerve compression.
1. Use caution with the following venous sites due to 

increased risk of nerve damage:
a. Cephalic vein at the radial wrist with potential 

injury to the superficial radial nerve.
b. Volar (inner) aspect of the wrist with potential 

injury to the median nerve.
c. At/above the antecubital fossa with potential injury 

to the median and anterior interosseous nerve and 
the lateral and medial antebrachial nerves.

d. Subclavian and jugular sites with potential injury 
to nerves of the brachial plexus.

e. Brachial vein during PICC insertion with poten-
tial injury to the median nerve.

2. Use caution with the following arterial sites associ-
ated with risk for nerve damage:
a. Brachial artery with potential injury to the medi-

an nerve.
b. Radial artery with potential injury to the median 

and radial nerve.
c. Axillary artery with potential injury to the bra-

chial plexus.2,4,8,9,11-13,16-23 (IV, A/P)
C. Reduce the risk for venipuncture-related nerve injury.

1. Review the patient’s medication list for systemic 
anticoagulant medication(s) prior to making a punc-
ture in a vein or artery. Use appropriate means to 
control bleeding at attempted and successful sites 
to reduce the risk of hematoma that can lead to 
nerve injury due to compression.24-26 (V)

2. Use ultrasound guidance to reduce the risk of inser-
tion-related complications when placing short or 
long peripheral catheters in patients with difficult 
venous access and when placing CVADs and midline 
catheters (refer to Standard 22, Vascular 
Visualization).

3. Insert a peripheral catheter or phlebotomy needle 
at no more than a 30° angle depending upon vein 
depth unless using ultrasound guidance; for shal-
low veins and veins of older adults, use a 5° to 15° 
angle. Do not use subcutaneous probing tech-
niques or multiple passes of the needle or 
catheter when performing any puncture proce-
dure.1,10,27-30 (V)

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-21002016000100093&lng=pt&tlng=pt
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4. Choose the median cubital vein (first choice) or the 
cephalic vein for phlebotomy, as these veins are 
closer to the surface and in an area where nerve 
damage is least likely; the basilic or median basilic 
veins are a last choice due to proximity to the medi-
an nerve and brachial artery.2,6,13 (V, A/P)

5. Avoid the cephalic vein in the first quarter of the 
forearm (ie, above the wrist) for approximately 
8.5 cm above the styloid process of the radius due to 
risk of superficial radial nerve injury.4,9,11,27 (V, A/P)

6. Minimize the risk of needle movement during phle-
botomy procedures while attaching and removing 
the blood collection tube(s).1,27,28 (IV)

7. Avoid multiple attempts at venipuncture (refer to 
Standard 34, Vascular Access Device Placement).

8. Stop the VAD insertion procedure immediately and 
carefully remove the VAD if the patient reports symp-
toms of paresthesia, such as radiating electrical pain, 
tingling, burning, prickly feeling, or numbness; stop 
the procedure upon the patient’s request and/or 
when the patient’s actions indicate severe pain.29,30(V)

9. Inform the provider of the patient’s report of symp-
toms as early recognition of nerve damage produces 
a better prognosis. Consultation with an appropriate 
surgeon (eg, hand specialist) may be required. 
Details of the patient’s report of symptoms should 
be documented in the health record.24,26,29 (V)

10. Immediately remove a peripheral catheter when a 
patient reports paresthesia-type pain during the dwell 
of a peripheral catheter, as fluid accumulating in the 
tissue can lead to nerve compression injuries. Fluid 
can originate from infiltrated IV solutions, hematoma, 
and edema associated with the inflammatory process 
of phlebitis and thrombophlebitis.17,28 (V)

11. Limit the amount of solution that enters the tissue 
through early recognition of signs/symptoms of 
infiltration/extravasation (refer to Standard 47, 
Infiltration/Extravasation).

D. Monitor neurovascular signs/symptoms, observing for 
intensification of paresthesia (eg, pain, burning or local-
ized tingling, numbness), as these may indicate advanc-
ing nerve damage including:
1. Neuroma, a mass of connective tissue and nerve fibers 

that prohibit regeneration of nerves at the injury site. 
Surgical removal is used to restore function.20,29 (V)

2. Compartment syndrome, producing nerve compres-
sion resulting in lack of nerve tissue perfusion. Pain 
progresses from paresthesia to paralysis. Pallor and 
loss of peripheral pulse indicate an advanced stage 
of compartment syndrome. Surgical fasciotomy is 
required within a few hours to prevent loss of the 
extremity.15,31-33 (IV)

3. Complex regional pain syndrome, a chronic, debilitat-
ing condition that can result from venipuncture, is 
characterized by ongoing neuropathic pain over a 
regional area; is not proportional to the original injury; 
and progresses to include sensory, motor, and auto-

nomic changes. Frequently this syndrome spreads to 
nontraumatized extremities. Lifelong management is 
required, including medications; nerve blocks; and 
chemical, thermal, or surgical sympathectomy.34-35 (V)

E.  Observe for respiratory difficulties or dyspnea and 
changes in the eye, such as pupil constriction and upper 
eyelid drooping in the presence of any CVAD.
1. Subclavian and jugular insertion sites can produce 

damage to the phrenic nerve, which is seen on a chest 
radiograph as an elevated right hemidiaphragm. Right 
shoulder and neck pain, distended neck veins, and 
hiccups may also be present. Phrenic nerve injury can 
come from direct trauma associated with multiple 
needle insertions, compression due to the presence 
of the catheter itself, intraventricular tip locations, 
hematoma, and infiltration/extravasation of infusing 
solutions. CVAD removal is indicated.36-39 (V)

2. PICCs and catheters inserted in the internal jugular 
vein have been reported to produce eye changes, 
which are suggestive of inflammation of cervical 
sympathetic nerves. Known as Horner’s syndrome, 
this has been reported with trauma from insertion 
technique and vein thrombosis.40-42 (V)
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49.  CENTRAL VASCULAR ACCESS DEVICE 
OCCLUSION

Standard
49.1 CVAD patency is routinely assessed, as defined by the 
ability to flush all catheter lumens without resistance and 
the ability to yield a blood return.
49.2 Catheter salvage is preferred over catheter removal 
for management of CVAD occlusion with choice of clearing 
agents based on a thorough assessment of potential causes 
of occlusion.
49.3 When catheter patency cannot be restored and there 
is continued need for the device, alternative actions, such 
as radiographic studies to identify catheter tip location or 
evaluate catheter flow, are implemented.

Practice Recommendations
A.  Reduce the risk for CVAD occlusion.

1. Use proper flushing and locking procedures 
appropriate for each patient population and type 
of CVAD (refer to Standard 41, Flushing and 
Locking).

https://link.springer.com/content/pdf/10.1007%2F978-3-030-03149-7.pdf
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2. Prevent catheter dislodgement through appropriate 
catheter securement (refer to Standard 38, Vascular 
Access Device Securement; Standard 54, Central 
Venous Access Device Malposition).

3. Avoid incompatible mixtures of IV solutions and/or 
medications.1-3 (IV)
a. Check for incompatibility when 2 or more drugs 

are infused together (eg, combined in same con-
tainer, administered as an intermittent solution 
for a short-term infusion or a manual injection, 
or administered concomitantly through the 
same CVAD). Consult with a pharmacist or use 
an evidence-based compatibility reference when 
unsure of compatibility; if no compatibility infor-
mation is found, consider the mixture as incom-
patible.1-3 (IV)

b. Identify medications/solutions at high risk for 
precipitation. These may include alkaline drugs 
such as phenytoin, diazepam, ganciclovir, acyclo-
vir, ampicillin, imipenem, and heparin; acidic 
drugs such as vancomycin and PN solutions; 
ceftriaxone and calcium gluconate; and mineral 
precipitate in PN solutions with increased levels 
of calcium and phosphate.1-6 (IV)

c. Perform pulsatile flush between infusions with 
at least 10 mL of preservative-free 0.9% sodium 
chloride or use separate catheter lumens if avail-
able.7 (V)

4. Identify risk of lipid residue occlusion when adminis-
tering total nutrient admixture (TNA), employing 
preventative strategies (eg, increased flushing) if 
lipid residue buildup is suspected.2,8 (V)

B. Assess for signs and symptoms of possible CVAD occlu-
sion:
1. Inability to withdraw blood or sluggish blood 

return.2,3 (IV)
2. Sluggish flow; resistance or inability to flush lumen; 

inability to infuse fluid.2,3 (IV)
3. Frequent occlusion alarms on electronic infusion 

pump.2 (V)
4. Swelling/leaking at infusion site.2,4,6 (V)
5. No reflow or insufficient blood flow in hemodialysis 

CVADs.9 (IV)
C. Assess VAD patency by aspirating for a blood return and 

flushing each lumen with 0.9% preservative-free sodium 
chloride prior to administering any solution.2,8,10,11 (V)
1. If no blood return on aspiration, may alternate gen-

tly drawing back and then gently instilling small 
amounts of saline.2,4,6,7,12 (III)

2. Use a small-barrel syringe to aspirate blood if no blood 
return obtained and able to flush catheter. A small-barrel 
syringe exerts less negative pressure when withdrawing 
blood and may result in more success.2 (V)

D. Assess the infusions, injections, flushing procedures, 
and other events with the CVAD that led to the occlu-
sion to determine the possible cause.2,6,8 (V)

1. Rule out/resolve external mechanical causes, assess-
ing the entire infusion system from the administra-
tion set to the CVAD insertion site under the dress-
ing.2,3,6,8,10 (IV)
a. Assess securement device or tight suture for con-

striction of catheter, kinked/clamped catheter or 
administration set, obstructed/malfunctioning 
filter or needleless connector, change in external 
catheter length, or malposition of an implanted 
port access needle (refer to Standard 38, Vascular 
Access Device Securement; Standard 42, Vascular 
Access Device Assessment, Care, and Dressing 
Changes).

b. Remove add-on devices; assess catheter patency 
by attaching syringe at the hub, and attach new 
add-on device. External kinks may be resolved 
by repositioning the catheter and reapplying a 
sterile dressing. Replace an implanted port 
access needle that is malpositioned or occlud-
ed.2-4,6,8,9,13-15 (IV)

c. Attempt short-term resolution to withdrawal 
occlusion (inability to obtain blood return) by 
changing the patient’s position (eg, raise arm, 
cough, or breathe deeply) in an attempt to alter 
catheter position. Further investigation should 
be initiated for recurrent/persistent withdrawal 
occlusion.2-4,15-17 (IV)

d. Assess for catheter damage (eg, CVAD bulging, 
leaking, or swelling along CVAD pathway) and 
repair or replace CVAD (refer to Standard 51, 
Catheter Damage [Embolism, Repair, Exchange]).

2. Assess for internal mechanical causes, such as pinch-off 
syndrome, secondary CVAD malposition, catheter- 
associated deep vein thrombosis (CA-DVT), implanted 
vascular access port failure, and kinks related to the 
tissue and vasculature (eg, head and neck movement 
causing kinking of catheters placed in internal or exter-
nal jugular vein). Refer to Standard 51, Catheter 
Damage (Embolism, Repair, Exchange); Standard 53, 
Catheter-Associated Deep Vein Thrombosis; Standard 
54, Central Vascular Access Device Malposition.
a. Assess external catheter length, arm or shoulder 

discomfort, arrhythmias, and need to roll shoul-
der or raise the ipsilateral arm to allow flow or 
obtain blood return. If pinch-off syndrome is 
suspected, gently flush the CVAD with 10 mL of 
0.9% preservative-free sodium chloride while 
asking the patient to raise the ipsilateral arm and 
roll the shoulder backward. If the flow is depend-
ent upon arm position, pinch-off syndrome 
should be investigated.6,11 (V)

b. Collaborate with the provider to manage sus-
pected CVAD malposition, pinch-off syndrome, 
or CVAD damage.2,5,6,10,13,16,18 (II)

3. Suspect thrombotic occlusions based on visible 
blood in catheter or add-on devices, inability to 
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aspirate blood, or sluggish flow. A thrombotic occlu-
sion may be intraluminal due to fibrin or clot forma-
tion, or extraluminal related to a fibrin tail, fibrin 
sheath or sleeve, or mural thrombus.1,2,4,8 (V)

4. Suspect chemical occlusion based on the type(s) of 
medications or solutions administered, duration of 
contact of drugs, and observation of the catheter or 
administration set for any visible precipitate, history 
of infusion rate, dilution properties and sequences, 
light exposure, and flushing frequency.2,4-6,8,10,13 (III)
a. Suspect calcium phosphate precipitation if levels 

of electrolytes in PN solutions are increased or if 
calcium phosphate is below 75 mmol/L.6,19 (V)

b. Suspect lipid residue if TNA infusing; PN with 
lipid greater than 10% is also a risk factor.6,19 (V)

c. Suspect chemical occlusion if thrombolytic agent 
unsuccessful.2 (V)

5. Consider a contrast study for persistent or recurring 
unresolved CVAD occlusion.2,3 (IV)

E. Review the patient’s medication record and collaborate 
with the pharmacist for the appropriate intervention/
catheter clearance agent.4 (V)

F. Treat all catheter lumens with partial, withdrawal, or 
complete occlusion. Do not leave an occluded lumen 
untreated because another lumen is functional; pro-
longed fibrin formation is a risk factor for catheter- 
associated bloodstream infection (CABSI).2,8 (V)
1. Avoid applying excessive force when instilling a cath-

eter clearance agent to reduce risk of catheter dam-
age.2 (V)

2. Promptly resolve a suspected thrombotic occlusion 
or occlusion of unknown cause to increase the effi-
cacy of thrombolysis and avoid or at least delay the 
need for catheter replacement.2,8,15,20-22 (I)
a. Assess risks/benefits of thrombolysis. Determine 

if CVAD removal or replacement is warranted 
(eg, contraindication for thrombolytic agent, 
patients with CVAD-associated sepsis due to 
candidemia or Staphylococcus aureus).2,13,20 (V)

b. Instill tissue plasminogen activator ([tPA] 
alteplase) in the catheter lumen in accordance 
with manufacturers’ directions for use and repeat 
1 time if first attempt is unsuccessful.2,16,20,22 (II)
i. A single study reported effective use of tPA in 

management of thrombotic occlusions in 
midline catheters; however, this is off-label 
practice and requires further evidence.23 (V)

ii. Lower doses of tPA (eg, 1 mg/mL) in lumens 
requiring less than or equal to 1-mL volume and 
cryopreserved aliquots have been demonstrat-
ed to be effective; however, randomized con-
trolled trials (RCTs) are required to determine 
the efficacy of alternate dosing.11,12,16,18,24-28 (III)

iii. For neonatal and pediatric patients weighing 
30 kg or less, use a volume equal to 110% of 
the catheter priming volume.2,4,8,9 (III)

iv. tPA may be administered in all health care 
settings, including the community and long-
term care settings.1,2,4,28,29 (V)

v. Stop all infusions prior to and during throm-
bolytic agent dwell time if possible (particu-
larly if treating a suspected fibrin tail/sheath) 
to optimize thrombolysis and to facilitate 
maximum contact between the thrombolytic 
and thrombus/fibrin on the intraluminal and 
extraluminal surface of the catheter.2,20 (V)

vi. Alternative thrombolytic agents such as 
urokinase, reteplase, tenecteplase, and 
alfimeprase have been shown to be effective 
in smaller studies; further safety data are 
recommended to compare the efficacy, safe-
ty, and cost of different thrombolytic 
agents.2,9,12-15,18,20,30-34 (III)

vii. Consider alternative methods to deal with 
persistent/recurring CVAD occlusions not 
resolved by instillation of a thrombolytic 
agent:
•	 Push	method	over	30	minutes.2,15,35 (IV)
•	 Low-dose	 infusion	 over	 30	minutes	 to	 3	

to 4 hours.2,7,15,36 (IV)
•	 Dual	 syringes	and	 implanted	port	access		

needles method.2,31,37 (V)
viii. Let thrombolytic agent reside in CVAD lumen 

for duration recommended in manufactur-
ers’ directions for use or as per organization-
al policies, procedures, and/or practice 
guidelines.2,20,25,29 (I)

3. Consider resolving a suspected chemical occlusion 
(eg, medication precipitate or lipid residue), using a 
catheter-clearance agent based on the catheter 
lumen priming volume and allowing it to dwell for 
20 to 60 minutes.2,4,6,8 (III)
a. L-cysteine 50 mg/mL or 0.1 N hydrochloric acid 

(HCl) have been used with acidic drug precipi-
tates (pH 1-5).2,4,6,16,19,38 (V)

b. Sodium bicarbonate 8.4% or sodium hydroxide 
0.1 mmol/L have been used with alkaline drug 
precipitates (pH 9-12).4,5 (V)

c. Sodium hydroxide 0.1 mmol/L (first attempt) or 
L-cysteine hydrochloride 50 mg/mL have been 
reported for PN and calcium phosphate.2,6,16,19,38 
(III)

d. Sodium hydroxide (0.1 mmol/L) and 70% etha-
nol (with a systematic review finding the former 
to be more effective) have been used to treat 
lipid residue.2,4,6,16,19,21,38 (IV)

e. Repeat instillation of catheter-clearance agent 
once if necessary.2,6 (V)

4. After appropriate dwell time of catheter clearance 
agent, aspirate and discard degradation products 
prior to flushing the lumen to assess catheter 
patency.2,6 (V)
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G. If catheter patency is not restored:
1. Consider alternative actions such as radiography to 

rule out catheter tip malposition and/or a referral to 
interventional radiology for contrast study or remov-
al of fibrin using procedures such as an internal 
snare, ablation of implanted VAD, catheter exchange 
with fibrin sheath disruption, or angioplasty of cen-
tral veins.2,25,31,33,39 (V)

2. Collaborate with the health care team regarding fur-
ther investigation to rule out catheter-associated 
thrombosis, as venous thrombosis is a predictor for 
ineffective thrombolytic instillation procedures.2,25 (IV)

3. Catheter removal may be necessary, with an alterna-
tive plan for vascular access.9,19 (V)

H. Monitor the patient who has received a thrombolytic 
agent for signs of catheter-related infection or cathe-
ter-related thrombosis. Recognize that bacteria may 
adhere to thrombi in and around the CVAD, leading to 
potential infection.3,16,34,40,41 (IV)

I.   Monitor outcomes, including causes of occlusions in 
CVADs, treatment success or failure, and other meas-
ures required. Identify barriers to implementing CVAD 
occlusion prevention and interventions, and implement 
appropriate strategies including policies and proce-
dures and clinician education and training (refer to 
Standard 6, Quality Improvement).
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KEY DEFINITIONS
Catheter-Associated Bloodstream Infection (CABSI): Given variability in international definitions, outcome 
reporting, and application of the terms catheter-related bloodstream infection (CR-BSI) and central line-associated 
bloodstream infection (CLABSI), the INS Standards of Practice Committee is using the terminology Catheter-Associated 
Bloodstream Infection (CABSI) to refer to bloodstream infections (BSIs) originating from either peripheral intravenous 
catheters (PIVCs) and/or central vascular access devices (CVADs). Both are equally injurious and can occur from 4 pos-
sible sources:

1. During catheter insertion/during catheter dwell time through migration of microbes down the catheter tract.
2. Via the catheter hub/lumen during routine administration and manipulation at the hub/lumen.
3. Due to endogenous microorganisms within the bloodstream.
4. From contaminated infusates.

When CABSI is used within a standard, refer to the respective references in that standard to understand the terminolo-
gy and definitions used in the cited studies.
Catheter-Related Bloodstream Infection (CR-BSI):  The recognized diagnostic criterion that more accu-
rately confirms the catheter as the source of the infection. It is diagnosed if the same organism is isolated from a blood 
culture and the tip culture, and the quantity of organisms isolated from the tip is greater than 15 colony forming units 
(CFUs). Alternatively, differential time to positivity (DTP) requires the same organism to be isolated from a peripheral 
vein and a catheter lumen blood culture, with growth detected 2 hours sooner (ie, 2 hours less incubation) in the sam-
ple drawn from the catheter.
Central Line-Associated Bloodstream Infection (CLABSI): This is most commonly reported as a surveil-
lance term; however, it is not an established diagnostic criterion. CLABSI is a primary BSI in a patient who had a central 
line within the 48-hour period before the development of the BSI and is not related to an infection at another site. 
However, since some BSIs are secondary to sources other than the central line (eg, pancreatitis, mucositis) and may 
not be easily recognized, the CLABSI surveillance definition may overestimate the true incidence of CR-BSI.

50. INFECTION
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Standard
50.1 Infection prevention measures are implemented with 
the goal of preventing infusion- and VAD-related infections.
50.2 The patient with a VAD is assessed for signs and/or 
symptoms of infection and is educated about infection, 
risks, interventions, and any required follow-up.

Practice Recommendations
A.  Implement a care bundle in conjunction with a culture 

of safety and quality to reduce the risk of infection asso-
ciated with VADs during insertion and during daily care 
and management.1-9 (IV)

B. Assess the VAD insertion and/or exit site for signs and 
symptoms of a VAD-related infection. This includes, but is 
not limited to, erythema, edema, pain, tenderness or drain-
age, fluid in the subcutaneous pocket and/or tunnel of a 
totally implanted intravascular device or tunneled catheter, 
induration at the exit site or over the pocket, drainage or 
skin breakdown at the VAD insertion site, and/or body tem-
perature elevation. When signs and symptoms of a VAD-
related infection are present, immediately notify the pro-
vider and implement appropriate interventions.1,10-12 (IV)

C. Evaluate site selection for VAD placement as a strategy 
to prevent infection.13 (IV)
1. A low lateral approach to the neck vessels is recom-

mended in adult patients, rather than a medial, 
high-neck, or femoral approach, to minimize the risk 
of catheter-related infection with a nontunneled 
CVAD (refer to Standard 27, Site Selection).

D. Perform skin antisepsis at the VAD site prior to place-
ment and as part of routine site care (refer to Standard 
33, Vascular Access Site Preparation and Skin Antisepsis; 
Standard 42, Vascular Access Device Assessment, Care, 
and Dressing Changes).

E. Use an antimicrobial catheter to reduce the risk of 
CABSI in at-risk patients such as those in intensive care 
units (ICUs).14-16 (I)

F. Use chlorhexidine-impregnated dressings for all patients 
18 years and older with short-term, nontunneled CVADs. 
Use for arterial catheters and other CVADs when all 
other CABSI prevention strategies have proven ineffec-
tive. Use with caution among patients with fragile skin 
and/or complicated skin pathologies; monitor for ery-
thema and dermatitis at the dressing site.17-27 (I)
1. For premature neonates, chlorhexidine-impregnated 

dressings are not recommended to protect the site 
of short-term, nontunneled CVADs due to the risk of 
serious adverse skin reactions.

2. For pediatric patients less than 18 years of age and 
nonpremature neonates, no recommendation can 
be made about the use of chlorhexidine-impregna-
ted dressings to protect the site of short-term, non-
tunneled CVADs due to the lack of enough evidence. 
More large clinical trials are needed to confirm the 
clinical efficacy and safety in this patient popula-
tion.20,28,29 (III)

G. Consider the use of daily chlorhexidine bathing in patients 
in the ICU with a CVAD in situ, including infants more 
than 2 months of age, as a strategy to reduce CABSI if 
other CABSI prevention strategies have not been effec-
tive.22,27,30-37 (I)

H. Remove a PIVC if the patient develops symptoms of 
complication and failure such as infection (eg, erythema 
extending at least 1 cm from the insertion site, indura-
tion, exudate, fever with no other obvious source of 
infection) or the patient reports any pain or tenderness 
associated with the catheter.1,10,11,38-42 (II)

I. Do not remove a functioning CVAD solely on suspicion 
of infection, when there is no other confirmatory evi-
dence of catheter-related infection other than an eleva-
tion in core body temperature.1,10,11,38,39,43 (II)

J. Assess the risk and benefit of CVAD removal or catheter 
salvage based on the type of CVAD (long-term vs short-term), 
infecting organism, and ability to insert replacement CVAD 
if necessary.44-48 (II)
1. Attempt catheter salvage, in collaboration with the 

provider, in hemodynamically stable patients when 
a CABSI is confirmed.

2. Attempt catheter salvage of a short-term CVAD (in 
situ ≤14 days) in patients with an uncomplicated 
CABSI and treat with systemic antibiotics for at least 
7 to 14 days based on the pathogen.

3. Attempt catheter salvage in patients with an uncompli-
cated CABSI in a long-term CVAD that is colonized with 
coagulase-negative Staphylococcus or Enterococcus. 
Treat the patient with a course of systemic antibiotics 
and antibiotic lock therapy.

4. Closely monitor and evaluate the clinical status of pedi-
atric patients where catheter salvage is attempted. This 
might include additional blood cultures and the use of 
systemic antibiotics and antibiotic lock therapy.48,49 (V)

K. Remove the CVAD if there is clinical deterioration or per-
sisting or relapsing bacteremia. The timing of insertion of 
a new CVAD at a new site should be a collaborative deci-
sion based on the specific risks, benefits, and need for 
central vascular access for each patient.1,10,40,48,49 (II)
1. Immediately remove short-term CVADs colonized 

with Staphylococcus aureus, gram-negative bacilli, 
or Candida and treat with a defined course of sys-
temic antibiotic therapy, except in rare circumstanc-
es when no alternative vascular access is possible.

2. Remove a CVAD from a patient with CABSI associat-
ed with any of the following conditions: severe sep-
sis; suppurative thrombophlebitis; endocarditis; BSI 
that continues despite more than 72 hours of anti-
microbial therapy to which the infecting microbes 
are susceptible; or infections due to S aureus, 
Pseudomonas aeruginosa, fungi, or mycobacteria 
following collaboration with the provider.1,10,43,44 (IV)

L. Evaluate the use of a prophylactic antimicrobial, catheter 
lock solution in a patient with a long-term CVAD who has a 
history of multiple CABSIs despite optimal maximal adher-
ence to Aseptic Non Touch Technique (ANTT).48,50-53 (III)
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M. Do not use a guidewire exchange to replace a nontun-
neled catheter suspected of infection.38 (V)

N. Assess risk benefit of a catheter exchange procedure 
when other vascular access sites are limited and/or 
bleeding disorders are present. Consider using an 
antimicrobial-impregnated catheter for catheter 
exchange.1,10,11 (IV)

O. Collect and culture a specimen of purulent exudate 
from a peripheral or CVAD exit site to determine the 
presence of fungi or gram-negative or gram-positive 
bacteria and initiate empirical antibiotic therapy as 
ordered by the provider.1,10,11 (IV)

P. Do not routinely culture the VAD tip upon removal unless 
the patient has a suspected CABSI. False-positive catheter 
colonization may be detected, resulting in inappropriate 
use of anti-infective medications and increasing the risk of 
emergence of antimicrobial resistance. Recognize that the 
catheter tip culture will identify microorganisms on the 
extraluminal surface and not microorganisms located on 
the intraluminal surface.1,10,11,54 (IV)

Q. Culture the tip of short-term CVADs, PIVCs, and arterial 
catheters suspected of being the source of a CABSI 
using a semiquantitative (roll-plate) method or quanti-
tative (sonication) method upon removal. Culture the 
introducer/sheath tip from a pulmonary artery catheter 
when a CABSI is suspected.1,10,11,55,56 (IV)

R. Culture the reservoir contents of a port body of an 
implanted vascular access port and the catheter tip 
when it is removed for suspected CABSI.1,10,11 (IV)

S. Consider contamination of the infusate (eg, parenteral 
solution, IV medications, or blood products) as a source 
of infection. This is a rare event, but an infusate can 
become contaminated during the manufacturing pro-
cess (intrinsic contamination) or during its preparation 
or administration (eg, antibiotics) in the patient care 
setting (extrinsic contamination).38 (IV)

T.   When CABSI is suspected, in order to definitively diagnose 
CR-BSI, obtain paired blood samples for culture, drawn 
from the catheter and a peripheral vein, before initiating 
antimicrobial therapy; CR-BSI is the likely diagnosis when 
clinical signs of sepsis are present in the absence of anoth-
er obvious source with 1 of the following:
1. Positive semiquantitative (>15 colony forming units 

[CFUs]) or quantitative (≥103 CFUs) culture from a 
catheter segment with the same organisms isolated 
peripherally.

2. Simultaneous quantitative blood cultures with a 
ratio of ≥3:1 (CVAD vs peripheral).

3. Time to culture positivity difference no more than 2 
hours between CVAD cultures and peripheral cultures 
(see Standard 44, Blood Sampling).1,10,12,57-59 (IV)
a. Early PICC insertion in S aureus BSI appears safe 

in 1 retrospective audit. Further prospective 
studies are needed to validate these findings; 
however, early establishment of safe, reliable 
vascular access in patients with S aureus bacter-
emia should be considered.60 (V)

REFERENCES
Note: All electronic references in this section were accessed between May 
17, 2020, and August 30, 2020.
 1. Marschall J, Mermel LA, Fakih M, et al. Strategies to prevent central line-as-

sociated bloodstream infections in acute care hospitals: 2014 update. 
Infect Control Hosp Epidemiol. 2014;35(7):753-771. doi:10.1086/676533

 2. O’Neil C, Ball K, Wood H, et al. A central line care maintenance bundle 
for the prevention of central line-associated bloodstream infection 
in non-intensive care unit settings. Infect Control Hosp Epidemiol. 
2016;37(6):692-698. doi:10.1017/ice.2016.32

 3. Ray-Barruel G, Xu H, Marsh N, Cooke M, Rickard CM. Effectiveness 
of insertion and maintenance bundles in preventing peripheral 
intravenous catheter-related complications and bloodstream infec-
tion in hospital patients: a systematic review. Infect Dis Health. 
2019;24(3):152-168. doi:10.1016/j.idh.2019.03.001

 4. Rhodes D, Cheng AC, McLellan S, et al. Reducing Staphylococcus 
aureus bloodstream infections associated with peripheral intra-
venous cannulae: successful implementation of a care bundle at 
a large Australian health service. J Hosp Infect. 2016;94(1):86-91. 
doi:10.1016/j.jhin.2016.05.020

 5. Borg MA, Hulscher M, Scicluna EA, et al. Prevention of meticillin- 
resistant Staphylococcus aureus bloodstream infections in European 
hospitals: moving beyond policies. J Hosp Infect. 2014;87(4):203-211. 
doi:10.1016/j.jhin.2014.05.003

 6. Aminzadeh Z, Simpson P, Athan E. Central venous catheter associated 
blood stream infections (CVC-BSIs) in the non-intensive care set-
tings: epidemiology, microbiology and outcomes. Infect Dis Health. 
2019;24(4):222-228. doi:10.1016/j.idh.2019.07.003

 7. Garcia-Gasalla M, Arrizabalaga-Asenjo M, Collado-Giner C, et al. 
Results of a multi-faceted educational intervention to prevent periph-
eral venous catheter-associated bloodstream infections. J Hosp Infect. 
2019;102(4):449-453. doi:10.1016/j.jhin.2019.02.004

 8. Kleidon T, Illing A, Fogarty G, Edwards R, Tomlinson J, Ullman AJ. 
Improving the central venous access devices maintenance process to 
reduce associated infections in paediatrics: evaluation of a practical, 
multi-faceted quality-improvement initiative. Healthcare Infection. 
2015;20(2):46-53. https://doi.org/10.1071/HI14038

 9. Kleidon TM, Cattanach P, Mihala G, Ullman AJ. Implementation of 
a paediatric peripheral intravenous catheter care bundle: a quality 
improvement initiative. J Paediatr Child Health. 2019;55(10):1214-
1223. doi:10.1111/jpc.14384

 10. Mermel LA, Allon M, Bouza E, et al. Clinical practice guidelines for the 
diagnosis and management of intravascular catheter-related infec-
tion: 2009 update by the Infectious Diseases Society of America. Clin 
Infect Dis. 2009;49:1-45. doi:10.1086/599376

 11. Timsit JF, Rupp M, Bouza E, et al. A state of the art review on optimal 
practices to prevent, recognize, and manage complications associat-
ed with intravascular devices in the critically ill. Intensive Care Med. 
2018;44(6):742-759. doi:10.1007/s00134-018-5212

 12. Nickel B. Hiding in plain sight: the burden of peripheral intravenous 
catheter infections. Crit Care Nurse. 2020;40(5):57-66. doi:10.4037/
ccn2020439

 13. Choudhury MA, Sidjabat HE, Zowawi HM, et al. Skin colonization 
at peripheral intravenous catheter insertion sites increases the 
risk of catheter colonization and infection. Am J Infect Control. 
2019;47(12):1484-1488. doi:10.1016/j.ajic.2019.06.002

 14. Kramer RD, Rogers MA, Conte M, Mann J, Saint S, Chopra V. Are 
antimicrobial peripherally inserted central catheters associated with 
reduction	in	central	line-associated	bloodstream	infection?	a	system-
atic review and meta-analysis. Am J Infect Control. 2017;45(2):108-
114. doi:10.1016/j.ajic.2016.07.021

 15. Storey S, Brown J, Foley A, et al. A comparative evaluation of antimicro-
bial coated versus nonantimicrobial coated peripherally inserted central 
catheters on associated outcomes: a randomized controlled trial. Am J 
Infect Control. 2016;44(6):636-641. doi:10.1016/j.ajic.2015.11.017



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

S156  Copyright © 2021 Infusion Nurses Society Journal of Infusion Nursing

 16. DeVries M, Lee J, Hoffman L. Infection free midline catheter imple-
mentation at a community hospital (2 years). Am J Infect Control. 
2019;47(9):1118-1121. doi:10.1016/j.ajic.2019.03.001

 17. Safdar N, O’Horo JC, Ghufran A, et al. Chlorhexidine-impregnated 
dressing for prevention of catheter-related bloodstream infection: a 
meta-analysis. Crit Care Med. 2014;42(7):1703-1713. doi:10.1097/
CCM.0000000000000319

 18. Ullman AJ, Cooke ML, Mitchell M, et al. Dressings and securement 
devices for central venous catheters (CVC). Cochrane Database Syst Rev. 
2015;2015(9):CD010367. doi:10.1002/14651858.CD010367.pub2

 19. Apata IW, Hanfelt J, Bailey JL, Niyyar VD. Chlorhexidine-impregnated 
transparent dressings decrease catheter-related infections in hemo-
dialysis patients: a quality improvement project. J Vasc Access. 
2017;18(2):103-108. doi:10.5301/jva.5000658

 20. Talbot TR 3rd, Stone EC, Irwin K, et al. 2017 Recommendations 
on Use of Chlorhexidine-Impregnated Dressings for Prevention of 
Intravascular Catheter-Related Infections. Centers for Disease Control 
and Prevention, National Center for Emerging and Zoonotic Infectious 
Diseases, Division of Healthcare Quality and Promotion; 2017. https://
www.cdc.gov/infectioncontrol/pdf/guidelines/c-i-dressings-H.pdf

 21. Chan RJ, Northfield S, Larsen E, et al. Central venous access device 
securement and dressing effectiveness for peripherally inserted central 
catheters in adult acute hospital patients (CASCADE): a pilot randomised 
controlled trial. Trials. 2017;18(1):458. doi:10.1186/s13063-017-2207-x

 22. Huang HP, Chen B, Wang HY, He M. The efficacy of daily chlorhexi-
dine bathing for preventing healthcare-associated infections in adult 
intensive care units. Korean J Intern Med. 2016;31(6):1159-1170. 
doi:10.3904/kjim.2015.240

 23. Jenks M, Craig J, Green W, Hewitt N, Arber M, Sims A. Tegaderm 
CHG IV securement dressing for central venous and arterial catheter 
insertion sites: a NICE medical technology guidance. Appl Health Econ 
Health Policy. 2016;14(2):135-149. doi:10.1007/s40258-015-0202-5

 24. Wang HX, Xie SY, Wang H, Chu HK. The effects of chlorhexidine dress-
ing on health care-associated infection in hospitalized patients: a 
meta-analysis. Iran J Public Health. 2019;48(5):796-807.

 25. Ullman AJ, Cooke ML, Mitchell M, et al. Dressings and securement 
devices for central venous catheters (CVC). Cochrane Database Syst 
Rev. 2015;2015(9):CD010367. doi:10.1002/14651858.CD010367.pub2

 26. Ullman AJ, Long D, Williams T, et al. Innovation in central venous 
access device security: a pilot randomized controlled trial in pedi-
atric critical care. Pediatr Crit Care Med. 2019;20(10):e480-e488. 
doi:10.1097/PCC.0000000000002059

 27. Loveday HP, Wilson JA, Prieto J, Wilcox MH. epic3: revised recommen-
dation for intravenous catheter and catheter site care. J Hosp Infect. 
2016;92(4):346-348. doi:10.1016/j.jhin.2015.11.011

 28. Düzkaya DS, Sahiner NC, Uysal G, Yakut T, Çitak A. Chlorhexidine-
impregnated dressings and prevention of catheter-associated blood-
stream infections in a pediatric intensive care unit. Crit Care Nurse. 
2016;36(6):e1-e7. doi:10.4037/ccn2016561

 29. Levy I, Katz J, Solter E, et al. Chlorhexidine-impregnated dressing 
for prevention of colonization of central venous catheters in infants 
and children: a randomized controlled study. Pediatr Infect Dis J. 
2005;24(8):676-679. doi:10.1097/01.inf.0000172934.98865.14

 30. Quach C, Milstone AM, Perpête C, Bonenfant M, Moore DL, Perreault 
T. Chlorhexidine bathing in a tertiary care neonatal intensive care 
unit: Impact on central line-associated bloodstream infections. Infect 
Control Hosp Epidemiol. 2014;35(2):158-163. doi:10.1086/674862.

 31. Frost SA, Hou YC, Lombardo L, et al. Evidence for the effectiveness of 
chlorhexidine bathing and health care-associated infections among 
adult intensive care patients: a trial sequential meta-analysis. BMC 
Infect Dis. 2018;18(1):679. doi:10.1186/s12879-018-3521-y

 32. Pallotto C, Fiorio M, De Angelis V, et al. Daily bathing with 4% chlorhexidine 
gluconate in intensive care settings: a randomized controlled trial. Clin 
Microbiol Infect. 2019;25(6):705-710. doi:10.1016/j.cmi.2018.09.012

 33. Cleves D, Pino J, Patiño JA, Rosso F, Vélez JD, Pérez P. Effect of chlor-
hexidine baths on central-line-associated bloodstream infections in 
a neonatal intensive care unit in a developing country. J Hosp Infect. 
2018;100(3):e196-e199. doi:10.1016/j.jhin.2018.03.022

 34. Choi EY, Park DA, Kim HJ, Park J. Efficacy of chlorhexidine bathing 
for reducing healthcare associated bloodstream infections: a meta-analysis. 
Ann Intensive Care. 2015;5(1):31. doi:10.1186/s13613-015-0073-9

 35. Fan CY, Lee WT, Hsu TC, et al. Effect of chlorhexidine bathing on coloni-
zation or infection with Acinetobacter baumannii: a systematic review 
and meta-analysis. J Hosp Infect. 2019;103(3):284-292. doi:10.1016/j.
jhin.2019.08.004

 36. Lewis SR, Schofield-Robinson OJ, Rhodes S, Smith AF. Chlorhexidine 
bathing of the critically ill for the prevention of hospital-acquired 
infection. Cochrane Database Syst Rev. 2019;8(8):CD012248. 
doi:10.1002/14651858.CD012248.pub2

 37. Musuuza JS, Guru PK, O’Horo JC, et al. The impact of chlorhexidine 
bathing on hospital-acquired bloodstream infections: a system-
atic review and meta-analysis. BMC Infect Dis. 2019;19(1):416. 
doi:10.1186/s12879-019-4002-7

 38. O’Grady NP, Alexander M, Burns LA, et al. Guidelines for the pre-
vention of intravascular catheter-related infections. Clin Infect Dis. 
2011;52(9):e162-e193. doi:10.1093/cid/cir257

 39. Rickard CM, Webster J, Wallis MC, et al. Routine versus clinically indi-
cated replacement of peripheral intravenous catheters: a randomised 
controlled equivalence trial. Lancet. 2012;380(9847):1066-1074. 
doi:10.1016/S0140-6736(12)61082-4

 40. Chopra V, Flanders SA, Saint S, et al. The Michigan Appropriateness 
Guide for Intravenous Catheters (MAGIC): results from a multispecialty 
panel using the RAND/UCLA appropriateness method. Ann Intern 
Med. 2015;163(6 Suppl):S1-S40. doi:10.7326/M15-0744

 41. Blanco-Mavillard I, Rodriguez-Calero MA, de Pedro-Gomez J, Parra-
Garcia G, Fernandez-Fernandez I, Castro-Sanchez E. Incidence of periph-
eral intravenous catheter failure among inpatients: variability between 
microbiological data and clinical signs and symptoms. Antimicrob Resist 
Infect Control. 2019;8(1):124. doi:10.1186/s13756-019-0581-8

 42. Webster J, Osborne S, Rickard CM, Marsh N. Clinically-indicated 
replacement versus routine replacement of peripheral venous 
catheters. Cochrane Database Syst Rev. 2019;1(1):CD007798. 
doi:10.1002/14651858.CD007798.pub5

 43. Takashima M, Schults J, Mihala G, Corley A, Ullman A. Complication and 
failures of central vascular access device in adult critical care settings. Crit 
Care Med. 2018;46(12):1998-2009. doi:10.1097/CCM.0000000000003370

 44. Corkum KS, Jones RE, Reuter CH, Kociolek LK, Morgan E, Lautz TB. 
Central venous catheter salvage in children with Staphylococcus 
aureus central line-associated bloodstream infection. Pediatr Surg Int. 
2017;33(11):1201-1207. doi:10.1007/s00383-017-4165-5

 45. Kleidon TM, Rickard CM, Schults JA, et al. Development of a paediatric 
central venous access device database: a retrospective cohort study of 
practice evolution and risk factors for device failure. J Paediatr Child 
Health. 2020;56(2):289-297. doi:10.1111/jpc.14600

 46. Mermel, Allon M, Bouza E, et al. Clinical practice guidelines for the 
diagnosis and management of intravascular catheter-related infec-
tion: 2009 update by the Infectious Diseases Society of America. Clin 
Infect Dis. 2009;49(1):1-45. doi:10.1086/599376

 47. Raad I, Chaftari AM, Zakhour R, et al. Successful salvage of central venous 
catheters in patients with catheter-related or central line-associated 
bloodstream infections by using a catheter lock solution consisting of 
Minocycline, EDTA, and 25% ethanol. Antimicrob Agents Chemother. 
2016;60(6):3426-3432. doi:10.1128/AAC.02565-15

 48. Vassallo M, Dunais B, Roger PM. Antimicrobial lock therapy in central- 
line associated bloodstream infections: a systematic review. Infection. 
2015;43(4):389-398. doi:10.1007/s15010-015-0738-1

 49. Huang EY, Chen C, Abdullah F, et al. Strategies for the prevention of central 
venous catheter infections: an American Pediatric Surgical Association 



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

VOLUME 44  |  NUMBER 1S  |  JANUARY/FEBRUARY  2021 journalofinfusionnursing.com  S157

Outcomes and Clinical Trials Committee systematic review. J Pediatr 
Surg. 2011;46(10):2000-2011. doi:10.1016/j.jpedsurg.2011.06.017

 50. Clark JE, Graham N, Kleidon T, Ullman A. Taurolidine-citrate line 
locks prevent recurrent central line-associated bloodstream infec-
tion in pediatric patients. Pediatr Infect Dis J. 2019;38(1):e16-e18. 
doi:10.1097/INF.0000000000002191

 51. Chaftari AM, Viola GM, Rosenblatt J, Hachem R, Raad I. Advances in the 
prevention and management of central-line-associated bloodstream 
infections: the role of chelator-based catheter locks. Infect Control 
Hosp Epidemiol. 2019;40(9):1036-1045. doi:10.1017/ice.2019.162

 52. Chong CY, Ong RY, Seah VX, et al. Taurolidine-citrate lock solution for 
the prevention of central line-associated bloodstream infection in 
paediatric haematology-oncology and gastrointestinal failure patients 
with high baseline central-line associated bloodstream infection rates. 
J Paediatr Child Health. 2020;56(1):123-129. doi:10.1111/jpc.14506

 53. Zanwar S, Jain P, Gokarn A, Devadas SK. Antibiotic lock therapy for 
salvage of tunneled central venous catheters with catheter coloniza-
tion and catheter-related bloodstream infection. Transpl Infect Dis. 
2019;21(1):e13017. doi:10.1111/tid.13017

 54. Lai YL, Adjemian J, Ricotta EE, Mathew L, O’Grady NP, Kadri SS. 
Dwindling utilization of central venous catheter tip cultures: an anal-
ysis of sampling trends and clinical utility at 128 US hospitals, 2009-
2014. Clin Infect Dis. 2019;69(10):1797-1800. doi:10.1093/cid/ciz218

 55. Capdevila JA, Guembe M, Barberán J, et al. 2016 Expert consen-
sus document on prevention, diagnosis and treatment of short-
term peripheral venous catheter-related infections in adult. Rev Esp 
Quimioter. 2016;29(4):230-238.

 56. Sato A, Nakamura I, Fujita H, et al. Peripheral venous catheter-related 
bloodstream infection is associated with severe complications and 
potential death: a retrospective observational study. BMC Infect Dis. 
2017;17(1):434. doi:10.1186/s12879-017-2536-0

 57. Garcia RA, Spitzer ED, Beaudry J, et al. Multidisciplinary team review 
of best practices for collection and handling of blood cultures to deter-
mine effective interventions for increasing the yield of true-positive 
bacteremias, reducing contamination, and eliminating false-positive 
central line-associated bloodstream infections. Am J Infect Control. 
2015;43(11):1222-1237. doi:10.1016/j.ajic.2015.06.030

 58. Septimus E. Collecting cultures: a clinican guide. CDC.gov. Updated 
August 1, 2019. https://www.cdc.gov/antibiotic-use/core-elements/
collecting-cultures.html#p1

 59. Bell T, O’Grady NP. Prevention of central line-associated bloodstream 
infections. Infect Dis Clin North Am. 2017;31(3):551-559. doi:10.1016/j.
idc.2017.05.007

 60. Stewart JD, Runnegar N. Early use of peripherally inserted central 
catheters is safe in Staphylococcus aureus bacteraemia. Intern Med J. 
2018;48(1):44-49. doi:10.1111/imj.13616.

51.  CATHETER DAMAGE (EMBOLISM, 
REPAIR, EXCHANGE)

Standard
51.1 Preventative strategies are implemented to maintain 
catheter integrity and reduce the risk for catheter damage.
51.2 Assessment of the individual patient’s risk-to-benefit ratio 
is performed prior to undertaking catheter repair or exchange.

Practice Recommendations

I. General
A.  Prevent catheter damage.

1. Use a 10-mL barrel syringe to assess VAD function; 
do not forcibly push against resistance.

2. Limit contrast power injections to VAD and add-on 
devices with labeled indication for power injection.

3. Do not withdraw the catheter or guidewire from the 
needle during insertion and maintain control of 
guidewire at all times.

4. Avoid frequent bending or friction against the cath-
eter (eg, rotate location of integrated clamp(s) on 
CVADs, if required).

5. Consider ultrasound-guided internal jugular approach 
or, if necessary, a lateral subclavian approach for 
implanted vascular access port placement, to reduce 
risk of pinch-off syndrome and avoid acute angle of 
catheters inserted into the internal jugular vein (see 
Standard 34, Vascular Access Device Placement).
a. Consider an annual chest radiograph assessment 

of implanted vascular access port position and 
integrity.

6. Avoid inadvertent catheter damage during insertion/
removal, such as accidental puncture with needle/ 
scalpel, overly tight sutures, placement of CVAD in the 
subclavian vein in position prone to pinch-off syn-
drome, incorrect attachment of catheter to a port body, 
and pulling against resistance when removing CVAD.

7. Protect and secure catheter.
a. Educate the patient/caregiver in how to prevent 

catheter damage/embolism (eg, avoid flushing 
against resistance, use of sharp objects). 

b. Cover catheter with clothing and avoid friction 
of heavy items (eg, backpacks, straps, stiff col-
lars, and jewelry) over external CVADs.

c. Use clamps only at clamping sleeve, if present.
d. Attach luer-lock connectors carefully to the cath-

eter hub.1-11 (IV)
B. Suspect catheter damage/embolism if assessment 

reveals signs and symptoms such as: visible catheter or 
fractured hub, leaking at the site, catheter dysfunction 
(eg, inability to aspirate blood, frequent infusion pump 
alarms), localized pain and/or swelling along CVAD 
pathway during infusion, parasthesia in the arm, radio-
graphic findings, respiratory distress, or arrhythmias 
(although patient may be asymptomatic).2,4-6,11 (V)
1. Before using the VAD for infusions or blood sam-

pling, evaluate catheter integrity for the presence of 
signs and symptoms of catheter damage. Catheter 
separation may occur at the lumen–hub junction or 
other external connections, with resultant bleeding. 
Verify all connections are secure and ensure all con-
nections are visible during hemodialysis to enable 
assessment of connections.4,6 (V)

2. Assess the patient for signs or symptoms of catheter 
damage and embolism when VAD removal is difficult 
(refer to Standard 45, Vascular Access Device Removal).

3. Recognize early signs and symptoms of pinch-off syn-
drome in patients with catheters in the subclavian 
vein, such as resistance with flushing, infusion or blood 
return that may be relieved by specific postural change 
(eg, rolling shoulder, raising arm, neck movement), 

https://www.cdc.gov/antibiotic-use/core-elements/collecting-cultures.html#p1
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frequent occlusion alarms, infraclavicular pain, pain 
during flushing or infusion, possible swelling at the 
insertion site, and a change in the clinical picture with 
arm or shoulder movement.4,5,11 (V)

4. Investigate signs of internal damage to the catheter 
through radiographic or fluoroscopic examination. 
Consider regular chest radiograph assessments and 
upon signs and symptoms of catheter damage or 
pinch-off syndrome for implanted CVADs inserted via 
the subclavian vein (indicating on radiology requisition 
“to rule out pinch-off syndrome” to ensure proper 
arm positioning).4,5,9,12 (V)

C.  Manage catheter damage (eg, ballooning, fracturing, 
rupturing, and cracking of the hub) in a timely manner 
to reduce the risk of catheter fracture and embolization, 
air emboli, bleeding, catheter-lumen occlusion, BSIs, 
and treatment interruption or failure, as well as to pro-
long catheter longevity.3,7,13,14 (IV)
1. Stop any infusions. Clamp or seal a damaged catheter 

(eg, close an existing clamp, add a clamp, cover the 
damaged area with adhesive dressing material, or 
fold the external segment and secure) between the 
catheter exit site and the damaged area to prevent air 
embolism or bleeding from the device immediately 
upon discovery of catheter damage. Label the dam-
aged catheter “Do Not Use” while waiting for the 
repair procedure to be performed.6,15,16 (V)

2. Determine appropriate intervention, considering 
patient and health care team preference for these 
options:
a. Catheter repair that may promote catheter lon-

gevity and limit loss of vascular access sites; 
appears to be associated with lower infection 
risk than catheter exchanges.

b. Catheter exchange:
i. Associated with reduced risk for technical com-

plications of new catheter insertion (eg, pneu-
mothorax, hemothorax, arterial puncture)

ii. May also be indicated for the need for a dif-
ferent type of CVAD due to catheter compli-
cations such as malfunction, displacement or 
infection, unsuccessful catheter repair, or 
lack of available venous sites

iii. PICC exchanges have been associated with a 
2-fold increased risk of thromboses com-
pared to those without exchanges.

c. Catheter removal and replacement.1,7-9,11,14,15,17-26 (I)
3. Assess risks vs benefits of the procedure.

a. Consider factors such as the patient’s age, 
venous integrity, and condition (eg, compro-
mised immune systems, burns, transplants, 
confirmed or suspected infection); length of 
time remaining and characteristics (eg, osmo-
larity) of infusion therapy; availability of alter-
native vascular access options; and catheter 
status and history (eg, femoral catheterization, 
patency, external length, material [eg, silicone, 

polyurethane], possible exposure of catheter 
to microorganisms due to the catheter dam-
age, resulting changes in proper tip location 
with repair, damage located near exit site [eg, 
within 3.0 cm of exit site or <2.5 to 5.0 cm of 
undamaged length proximal to bifurcation of 
catheter], persistent leakage postrepair 
attempts, and previous catheter repairs or 
exchanges).3,6,7,13-15,22,24-26 (III)

b. Consider exceptions to catheter repair/exchange, 
such as sepsis, endocarditis, and suppurative 
thrombophlebitis.17,26 (IV)

4. Confirm tip location radiographically or by other 
imaging technology prior to initiating or resuming 
prescribed therapies after catheter repair (if CVAD 
was withdrawn as a result of damage or repair) and 
after catheter exchange (see Standard 23, Central 
Vascular Access Device Tip Location).5,21 (IV)

5. If unable to repair/exchange catheter, collaborate 
with health care team for replacement or removal, 
as required.5 (V)

6. Monitor for signs of postprocedural complications (eg, 
catheter-related infection, leakage, migration of metal-
lic stent, occlusion, or thrombosis).3,7,13,15,22,26 (IV)

II. Catheter and Guidewire Embolism
A.  Suspect catheter/guidewire embolism when patient 

exhibits symptoms such as palpitations, arrhythmias, 
dyspnea, cough, or thoracic pain that are not associated 
with the patient’s primary disease or comorbidities. In 
some cases, there are no signs or symptoms, but dam-
age often occurs after lengthy usage.6 (V)

B. Examine guidewire and catheter tip and length after 
removal, comparing the removed length to the inserted 
length for damage and possible fragmentation. If dam-
age is seen or suspected, a chest radiograph or further 
evaluation may be warranted.5 (V)

C.  Promptly manage catheter or guidewire embolism.
1. Place patient on left side in Trendelenburg position 

unless contraindicated (eg, increased intracranial 
pressure, eye surgery, or severe cardiac or respirato-
ry disease); minimize movement of patient and 
involved limb; reassure patient; call immediately for 
emergency medical assistance.1,5 (V)

2. Pressing the limb over the target vein may decrease 
the chance of migration of the fracture; consider 
immediate application of a tourniquet above site when 
catheter or guidewire embolization is observed.5 (V)

3. Notify health care team; percutaneous 
interventional/surgical procedures are likely required 
for fragment/catheter removal to prevent further 
complications.1,4,6,27 (IV)

III. Catheter Repair
A.  Repair catheter with catheter-specific repair kit, accord-

ing to the manufacturers’ directions for use. If no 
device-specific repair kit is available, consider alternative 
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strategies, such as catheter exchange or removal and 
replacement.3,13-15,22 (IV)

B. Maintain Surgical-ANTT for catheter repair procedures 
(refer to Standard 18, Aseptic Non Touch Technique).

C. Do not use the catheter for the time indicated on the 
repair instructions to allow adhesive to bond catheter 
segments; inspect the catheter for patency and leakage 
before catheter use.3,13,15 (IV)

D. Assess the catheter regularly after repair to confirm the 
integrity of the repair and identify potential problems. 
The repaired catheter may not have the same strength 
as the original catheter.13,22 (IV)

E.  Consider a catheter exchange or replacement after per-
forming a risk–benefit analysis if the catheter repair 
fails.7 (IV)

IV. Catheter Exchange
A.  Avoid routine exchanges for CVADs that are functioning 

and without evidence of local or systemic complica-
tions.26,28 (IV)

B. Consider CVAD exchange including tunneled, cuffed 
catheters and implanted vascular access ports if there is 
no evidence of infection.
1. Consider CVAD exchange in the setting of an actual 

or suspected infection (excluding septic shock or 
metastatic infection) when there is limited vascular 
access. Consider use of an antimicrobial impregna-
ted, coated, or bonded catheter and prophylactic 
antimicrobials. Limited evidence suggests hemodial-
ysis catheter revision with a new tunnel, new exit 
site, and the same venotomy site may result in a 
lower infection rate compared to catheter exchang-
es (see Standard 50, Infection).17,21,25,27,29-32 (III)

C. Maintain Surgical-ANTT and use techniques to reduce the 
risk of air embolism during the catheter exchange (see 
Standard 18, Aseptic Non Touch Technique; Standard 52, Air 
Embolism).28,33 (V)

D.  Monitor postprocedure for complications such as bleed-
ing or hematoma, infection, or recurrence of malfunc-
tion due to intact fibrin sheath.18 (I)
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52. AIR EMBOLISM

Standard
52.1 All infusion connections are of a luer-lock design to 
ensure a secure connection (eg, IV administration sets, 
syringes, needleless connectors, extension sets, and any 
add-on devices).
52.2 Air is always purged/removed from any administration 
device (eg, IV administration sets, syringes, needleless con-
nectors, extension sets, and any add-on devices) prior to 
connection or initiating an infusion.
52.3 Clinicians, patients, and/or caregivers initiating and 
managing infusion therapy are instructed in air embolism 
recognition, prevention, and implementation of critical 
actions in the event an air embolism is suspected.

Practice Recommendations
A.  Instruct the patient and/or caregivers not to disconnect or 

reconnect any IV administration sets or connectors from the 
catheter hub unless they have been instructed in IV admin-
istration and evaluated as competent in the procedure, such 
as with patients in the home care setting.1,2 (IV)

B. Never use scissors, hemostats, or razors near the cathe-
ter.1,3 (IV)

C. For all VADs, use the following techniques to prevent air 
embolism:
1. Prime and purge air from all administration sets.
2. Use patient positioning and air-occlusive techniques 

during and following VAD removal.
3. Use luer-lock connections and equipment with safety 

features designed to detect or prevent air embolism, 
such as administration sets with air-eliminating filters and 
electronic infusion pumps with air sensor technology.

4. Do not leave unprimed administration sets attached 
to solution containers.

5. Ensure the VAD is clamped before changing admin-
istration sets or needleless connectors.4-6 (V, A/P)

D. Implement special precautions to prevent air embo-
lism during placement of CVADs and other proce-
dures involving entry into the vascular system, such 
as catheter exchange and extracorporeal membrane 
oxygenation.
1. Air embolic events have occurred related to contrast 

administration, endoscopy, guidewire-assisted pro-
cedures, sheath exchange, and unsecured connec-
tions.7-17 (IV)

E. Implement precautions to prevent air embolism during 
removal of CVADs including, but not limited to:
1. Placing the patient in a supine position during CVAD 

removal, or Trendelenburg position if tolerated (contrain-
dicated in premature infants), so that the CVAD insertion 
site is at or below the level of the heart.18-21 (V, A/P)

2. Instructing the patient to perform a Valsalva maneuver 
at the appropriate point during catheter withdrawal. 
The Valsalva maneuver may be contraindicated because 
it increases intra-abdominal and intrathoracic pressure, 
which reduces cardiac output and affects blood pres-
sure. Contraindications include, but are not limited to, 
patients with cardiac dysfunction, recent myocardial 
infarction, glaucoma, and retinopathy.1,2 (IV)
a. When the Valsalva maneuver is contraindicated, 

use a Trendelenburg or left lateral decubitus posi-
tion or have the patient hold their breath as able to 
take and follow direction.2,19 (A/P)

3. After removal of a CVAD, apply digital pressure until 
hemostasis is achieved by using manual compres-
sion with a sterile, dry gauze pad.1,2 (I)

4. Apply an air-occlusive dressing (eg, petroleum 
gauze) to the access site for at least 24 hours for the 
purpose of occluding the skin-to-vein tract and 
decreasing the risk of retrograde air emboli.1,2,22 (IV)

5. Encourage the patient to remain in a flat or reclining 
position, if able, for 30 minutes after removal. While 
documentation of air embolism during removal of a 
PICC has not been reported, the exit site could be at 
the same level as the patient’s heart, increasing the 
risk of air entering through an intact skin-to-vein 
tract and fibrin sheath (see Standard 45, Vascular 
Access Device Removal).2,19 (IV, A/P)
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F.   Suspect air embolism with the sudden onset of dysp-
nea, gasping, continued coughing, breathlessness, chest 
pain, hypotension, tachyarrhythmias, wheezing, tachyp-
nea, altered mental status, altered speech, changes in 
facial appearance, numbness, or paralysis as clinical 
events from air emboli produce cardiopulmonary and 
neurological signs and symptoms.4,6,11,23,24 (V)
1. Immediately take the necessary action to prevent more 

air from entering the bloodstream by closing, folding, 
clamping, or covering the existing catheter or by covering 
the puncture site with an air-occlusive dressing or pad if 
the catheter has been removed.1,2,19 (IV)

2. Immediately place the patient on the left side in the 
Trendelenburg position or in the left lateral decubitus 
position if not contraindicated by other conditions, such 
as increased intracranial pressure, eye surgery, or 
severe cardiac or respiratory diseases. The goal is to trap 
the air in the lower portion of the right ventricle.11,19 (V)

3. Implement additional actions:
a. Initiate code team if in acute care setting or call 

emergency medical services if in patient’s home 
or alternative care setting.

b. Notify provider.
c. Ensure adequate vascular access.
d. Provide 100% oxygen if available and further 

support actions as needed.12,19,25 (V)
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53.  CATHETER-ASSOCIATED DEEP VEIN 
THROMBOSIS

Standard
53.1 The clinician identifies risk factors, implements pre-
ventative strategies, assesses the patient for sign/symp-
toms of suspected catheter-associated deep vein thrombo-
sis (CA-DVT), and assesses patient response to treatment.

Practice Recommendations
A.  Identify risk factors for CA-DVT in patients who require 

a VAD.
1. Older age (>60 years), malignancy, diabetes melli-

tus, obesity, chemotherapy administration, throm-
bophilia (eg, Factor V Leiden, protein C deficiency, 
protein S deficiency), critical illness, and history of 
thrombosis are identified in multiple studies as sig-
nificant risk factors.1-4 (I)

2. Other cited risk factors include presence of adult/
pediatric chronic diseases including inflammatory 
bowel disease, congenital heart disease, sickle cell 
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disease, end-stage renal failure, surgery/trauma 
patients, pregnancy, hyperglycemia in nondiabetic 
children in critical care; history of prior CVADs; 
repeated PICC insertion in the same arm in pediatric 
patients.1,5-19 (II)

B. Evaluate the risk of CA-DVT during the process of VAD 
selection (see Standard 26, Vascular Access Device 
Planning).
1. Employ risk reduction interventions when choosing and 

inserting a PICC; while PICCs have been associated with 
higher rates of deep vein thrombosis (DVT) than other 
CVADs, the risk of CA-DVT was not increased when 
compared to non-PICC CVADs when smaller diameter 
and single-lumen PICCs were placed.3,11,20,21 (I)

2. Consider use of a risk scoring system when evalua-
ting PICC placement; the Michigan Risk Score identi-
fied risk for PICC-associated CA-DVT based on 5 risk 
factors: history of DVT, a multilumen PICC, active 
cancer, presence of another CVAD at the time of 
PICC insertion, and white blood cell count greater 
than	 12 000.	 There	 was	 a	 5-fold	 greater	 risk	 for	
CA-DVT for those patients in the highest risk class as 
compared to those at the lowest risk.22 (III)

3. Consider the risks of CA-DVT associated with 
implanted vascular access ports placed in the chest 
vs the arm.
a. Total complications associated with arm ports were 

not significantly different between arm- and chest-
placed implanted ports in patients with cancer 
based upon a meta-analysis; another study found 
that placement of an implanted port in the arm vs 
placement in the chest was associated with a sig-
nificant increase in symptomatic, radiologically 
confirmed upper extremity DVT in patients with 
breast cancer.23,24 (II)

4. Consider the risks of non-PICC CVADs.
a. CVADs placed via the subclavian sites are 

associated with a lower risk of symptomatic, 
ultrasound-confirmed CA-DVT than jugular or 
femoral sites in adult patients in ICUs.25 (III)

b. The subclavian and internal jugular routes were 
similar in risks, including thrombosis, stenosis, 
and infection, for long-term catheterization in 
patients with cancer; for short-term catheteriza-
tion, the subclavian route is preferred over the 
femoral route as the risk of thrombotic complica-
tions was lower; the subclavian route should be 
avoided in patients with chronic kidney disease 
(CKD) due to increased risk of stenosis.26-28 (III)

5. Consider risk for CA-DVT with midline catheters.
a. Midline catheters are associated with a significant 

risk for CA-DVT, as well as superficial venous 
thrombophlebitis; the average time from catheter 
insertion to CA-DVT diagnosis was 8.84 days and 
10.00 days; the odds of CA-DVT were increased 
with double-lumen catheters and with increasing 
catheter gauge size from 4 Fr to 5 Fr.29,30 (IV)

C. Implement preventative interventions for CA-DVT.
1. Ensure proper placement of all CVAD tips in the 

lower third of the superior vena cava (SVC) or 
cavoatrial junction as tips located in the mid-to- 
upper portion of the SVC are associated with greater 
rates of DVT (see Standard 23, Central Vascular 
Access Device Tip Location).20,27,31-34 (A/P)

2. Measure the catheter-to-vessel ratio prior to inser-
tion; ensure minimally no more than 45% ratio (see 
Standard 34, Vascular Access Device Placement).35,36 
(A/P)

3. Avoid placement of multilumen PICCs unless necessary 
for patient infusion requirements; place small-diameter 
catheters; small-diameter catheters (eg, 4 Fr) are asso-
ciated with reduced risk of CA-DVT; in adults CA-DVT 
developed more rapidly with 5 Fr and 6 Fr PICCs when 
compared to small-diameter PICCs.21,27,33,37 (II)

4. Avoid placement of multilumen midline catheters or 
those greater than 4 Fr diameter.29,30 (IV)

5. Evaluate the need and appropriateness of PICC cath-
eter exchange; an association between CA-DVT and 
PICC exchange was reported in a retrospective 
study; however, patients who experienced exchang-
es were more likely to have had multilumen PICCs 
(see Standard 51, Catheter Damage [Embolism, 
Repair, Exchange]).38 (V)

6. Consider upper extremity exercise to reduce venous 
stasis; handgrip exercise using an elastic ball 3 or 6 
times per day for 3 weeks was associated with a lower 
incidence of ultrasound-confirmed CA-DVT in patients 
with cancer who had a PICC; more research is needed 
for postinsertion nursing interventions.39 (IV)

7. Prophylactic anticoagulation for CA-DVT prevention 
is not established.
a. Low-molecular-weight heparin (LMWH) was asso-

ciated with a reduction in symptomatic CA-DVT 
for patients with cancer; however, the effect of 
LMWH on mortality is inconclusive; evaluate the 
risks of bleeding and thrombocytopenia and the 
burden associated with anticoagulant manage-
ment vs the benefit of reducing CA-DVT risk.40 (I)

b. Hospitalized pediatric patients with 
inflammatory bowel disease treated with an 
anticoagulant prophylaxis protocol (enoxaparin) 
upon PICC placement had a decreased risk of 
CA-DVT with no increased risk of bleeding.8 (IV)

D. Monitor for signs, symptoms, and potential conse-
quences of CA-DVT; recognize that CA-DVT is often 
clinically silent and does not produce overt signs and 
symptoms. Clinical signs and symptoms are related to 
obstruction of venous blood flow and may include, but 
are not limited to, pain/edema/erythema in the extrem-
ity, shoulder, neck, or chest and engorged peripheral 
veins of the extremity.27 (III)
1. Measure baseline circumference of the extremity with a 

PICC or a midline catheter upon insertion, noting location 
for future measurements and assess circumference 
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when edema or signs and symptoms of DVT present, 
noting the location and characteristics of edema; a 3-cm 
increase in midarm circumference in adults with PICCs 
was associated with CA-DVT (see Standard 10, 
Documentation in the Health Record).29,30,41 (IV)

2. Pulmonary emboli may occur but are less commonly 
associated with CA-DVT.11 (I)

3. Recognize post-thrombotic syndrome as a potential 
long-term consequence of CA-DVT characterized by 
pain, swelling, and skin changes.42-43 (I)

E. Diagnose and confirm CA-DVT using color-flow Doppler 
ultrasound by the presence of at least 2 of the following: 
noncompressability of the vein, abnormal color Doppler 
vein pattern, and/or IV filling defect. Venography with 
contrast injection may also be used to assess more proxi-
mal veins (eg, brachiocephalic) that are obscured by the 
clavicle or ribs.3,27,44 (II)

F.   Do not remove a CVAD in the presence of CA-DVT when 
the catheter is correctly positioned, functional, and 
necessary for infusion therapy.3,10,27,45 (II)
1. Catheter removal and replacement in a new site are 

associated with a high rate of new-site CA-DVT.46 (IV)
2. Treat CA-DVT with anticoagulant medication for at 

least 3 months after CVAD removal. For CVADs with a 
longer dwell time, continue the treatment for as long 
as the CVAD is in situ; catheter-directed thrombolysis 
may be of benefit to patients with severe symptoms, 
thrombus involving most of the axillary/subclavian 
vein, with symptoms for less than 14 days, good func-
tional status, life expectancy greater than 1 year, and 
low risk for bleeding.3,47,48 (II)

3. For patients with cancer and CA-DVT, LMWH is recom-
mended; for patients who do not have cancer, dab-
igatran, rivaroxaban, apixaban, or edoxaban is recom-
mended over vitamin K antagonists (eg, warfarin).40 (I)

4. Reduced dosages of LMWH or fondaparinux were found 
to be safe and effective in adult patients with hematolog-
ical malignancies and moderate thrombocytopenia.49 (V)
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54.  CENTRAL VASCULAR ACCESS DEVICE 
MALPOSITION

Standard
54.1 The clinician assesses for CVAD malposition and uses 
appropriate interventions when suspected.

Practice Recommendations
A.  Correlate normal vascular anatomy and the acceptable 

CVAD tip location to aberrant locations in the thorax, 
abdomen, and neck on insertion (ie, primary malposi-
tion) and during dwell (ie, secondary malposition).
1. Primary intravascular malposition of CVADs occurs 

during or immediately after the insertion procedure 
and includes locations in the aorta, lower portion of 
the right atrium and right ventricle, ipsilateral and 
contralateral brachiocephalic (innominate) and sub-
clavian veins, ipsilateral and contralateral internal 
jugular veins, azygous vein, and many other smaller 
tributary veins. Femoral insertion sites may produce 
malposition of the catheter in the lumbar, iliolumbar, 
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and common iliac veins. Causes of malposition 
include:
a. Inadequate catheter length and insertion depth.
b. Patient position changes (eg, from supine to 

upright).
c. Respiratory movement of the diaphragm and 

use of mechanical ventilation.
d. Upper extremity and shoulder movement.
e. Body habitus (eg, obesity, breast size).
f. Congenital venous abnormalities including per-

sistent left superior vena cava and variations of 
the inferior vena cava, azygous vein, and pulmo-
nary veins. Many of these anatomical variations 
are undiagnosed until placement of a CVAD is 
required. Cardiac imaging studies are needed as 
blood flow into the left atrium and the presence 
of right-to-left cardiac shunting pose significant 
risks for air or thrombotic emboli to a variety of 
anatomical locations (eg, brain, kidney).

g. Acquired venous changes including thrombosis, 
stenosis, and malignant or benign lesions com-
pressing the vein.1-7 (IV)

2. Secondary intravascular malposition of CVADs, also 
known as tip migration, occurs any time during the 
dwell and is related to sporadic changes in intratho-
racic pressure (eg, coughing, vomiting); original tip 
located high in the SVC; DVT; congestive heart fail-
ure; neck or arm movement; and positive pressure 
ventilation.4,8-10 (IV)

3. Primary and secondary extravascular CVAD malposi-
tion includes location in the:
a. Mediastinum producing infiltration/extravasation.
b. Thoracic duct producing chylothorax.
c. Pleura producing hemothorax or pleural effusion.
d. Pericardium producing pericardial effusion and 

cardiac tamponade, especially in infants.
e. Peritoneum producing intra-abdominal bleeding 

and abdominal compartment syndrome.
f. Trachea and other structures due to fistula for-

mation.
g. Epidural space in neonates.4,6,7,11-15 (IV)

B. Recognize and control the risk of malposition during 
insertion if possible.
1. Insertions on a patient’s left side are more prone to 

malposition due to a longer left brachiocephalic 
(innominate) vein and a more diagonal pathway to 
the heart. Left-sided insertions are more prone to 
abut the contralateral side of the SVC, leading to 
vessel erosion.

2. Bevel orientation during guidewire insertion may 
reduce malposition. For internal jugular sites, medi-
al bevel orientation, and for subclavian sites, caudal 
bevel orientation facilitates guidewire advancement 
and subsequent tip location.

3. Tip location in the lower right atrium is associated 
with infective endocarditis due to abrasion of the 

tricuspid valve or cardiac wall from the catheter tip 
and subsequent organisms introduced into the 
bloodstream causing infection.4,7,16-18 (IV)

C. Use tip location technology to enhance awareness of 
primary CVAD malposition during the insertion proce-
dure (refer to Standard 23, Central Vascular Access 
Device Tip Location).

D. Use real-time ultrasound during the insertion proce-
dure to reduce the risk of inadvertent arterial insertion. 
Ultrasound is also useful to rule out cephalad tip orien-
tation in the jugular vein prior to removal of the sterile 
field (refer to Standard 22, Vascular Visualization).

E. Maintain a high degree of clinical suspicion for inadvert-
ent arterial CVAD placement when the patient presents 
with a stroke or other neurological injury, hematoma, or 
hemothorax at insertion or during the dwell time.
1. Confirm arterial or venous placement by assessing 

waveforms using a pressure transducer, blood gas 
values from a sample taken from the CVAD, or com-
puted tomography (CT) angiogram. Pulsatile flow 
and color of the blood are not always reliable indica-
tors for arterial placement due to low blood pres-
sure or the length of the catheter.

2. Consult with interventional radiology and/or sur-
geon to develop a plan for urgent removal. Delay 
can increase the risk of thrombosis.6,7,19,20 (II)

F. Monitor the growth of infants and children with CVADs 
as growth can produce suboptimal intravascular tip 
location when a CVAD is indwelling over extended peri-
ods of time. Correlate growth to tip location, and plan 
for CVAD changes as needed.11 (IV)

G. Use only a CVAD labeled for power injection of contrast 
agents. Power injection is reported to produce medias-
tinal extravasation if the tip is malpositioned and may 
be the cause of malposition due to force of injection. 
Assess for clinical signs and symptoms and patency of 
the CVAD by manual flushing and aspirating for a blood 
return and confirming the correct tip location before 
and after power injection. Questions about tip position 
or catheter patency should be assessed with a scout 
scan or topogram before power injection.19-22 (IV)

H. Identify CVAD dislodgement, another cause of second-
ary malposition, by monitoring and measuring the 
external CVAD length with dressing changes and com-
pare to the documented external length at insertion.
1. Dislodgement alters tip location and is associated 

with arm movement, body habitus, patient manipu-
lation (eg, Twiddler’s syndrome), inadequate cathe-
ter securement and/or incorrect dressing, and 
securement device removal.

2. Never advance any external portion of the CVAD that has 
been in contact with skin into the insertion site. No anti-
septic agent or technique applied to skin or the external 
catheter will render skin or the catheter to be sterile, and 
no studies have established an acceptable length of time 
after insertion for such catheter manipulation.
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3. Management may require an exchange over a guide-
wire or removal and insertion at a new site.21,23 (V)

I. Assess the patient and the CVAD for signs and symp-
toms of catheter dysfunction and associated complica-
tions before each CVAD infusion as these factors will be 
the first indication of malposition:
1. Absence of blood return from all catheter lumens.
2. Changes in blood color and pulsatility of the blood 

return from all catheter lumens.
3. Difficulty or inability to flush the CVAD.
4. Arterial vs venous waveform from an attached pres-

sure transducer.
5. Atrial and ventricular dysrhythmias.
6. Changes in blood pressure and/or heart rate.
7. Shoulder, chest, or back pain during insertion or 

dwell time.
8. Edema in the neck or shoulder.
9. Changes in respiration.

10. Complaints of hearing gurgling or flow stream 
sounds on the ipsilateral side.

11. Paresthesia and neurological effects due to retro-
grade infusion into the intracranial venous sinus-
es.4,23-27 (IV)

J. Withhold infusion through a malpositioned catheter 
until proper tip position has been established. Assess 
the prescribed infusion therapy and, if possible, insert a 
short PIVC to continue therapy. If the infusion therapy is 
not possible through a peripheral vein, assess the 
potential risk for discontinuing therapy and consult with 
the provider regarding changing the infusion therapy 
until the proper CVAD tip location can be reestab-
lished.27 (V)

K. Obtain diagnostic tests including chest radiograph with or 
without contrast injection, fluoroscopy, echocardiogram, 
CT scan, and/or magnetic resonance imaging (MRI) to 
diagnose CVAD malposition based on clinical signs and 
symptoms and problems with catheter function.
1. Provide the radiology department with clinical informa-

tion to enhance their ability to identify the problem.
2. Chest radiographs at specific intervals may not iden-

tify tip migration because of the sporadic and 
unpredictable nature of malposition. Each acute 
care facility should assess the need for chest radio-
graph when patients with a CVAD are admitted.

3. Collaborate with the radiology department to have 
chest radiographs or other diagnostic radiographic 
procedures include catheter tip location. Establish 
and follow organizational policy for reporting and 
management of malpositioned catheters found dur-
ing these procedures.4,6,7 (IV)

L . Manage malposition depending upon the location of 
the CVAD, the continued need for infusion therapy, and 
the patient’s acuity. Consult with the provider and/or 
radiology department as needed.
1. Noninvasive or minimally invasive techniques are 

preferred as the initial step to reposition a CVAD.

2. Intracardiac location in the lower two-thirds of the 
right atrium or right ventricle should have the CVAD 
retracted based on electrocardiogram results or 
measurement of the specific distance on the chest 
radiograph.

3. CVADs angling cephalad into the internal jugular 
vein, the contralateral subclavian or brachiocephalic 
(innominate) vein, or other tributary veins may be 
repositioned by a high-flow flush technique involv-
ing elevating the patient’s head to a 60° to 90° angle 
(ie, high Fowler’s position) and flushing the catheter. 
Instructing the patient to cough while flushing may 
also change intrathoracic pressures allowing cathe-
ter movement.

4. Invasive techniques include catheter exchange over 
a guidewire and other radiological techniques under 
fluoroscopy.

5. For a PICC inadvertently placed in an artery, remove 
the catheter, and apply and maintain direct manual 
pressure on the arterial puncture site until hemosta-
sis is achieved. Inform primary clinicians of arterial 
placement for continuing close observation.

6. For PICC malposition in neonates, attempt noninva-
sive repositioning by elevating the head of bed for 
internal jugular placement, lying on the opposite side 
with head elevated for brachiocephalic placement, or 
gentle flushing or fluid infusion. Secondary intravas-
cular malposition may be corrected by abduction, 
adduction, flexion, or extension of the extremity.

7. For axillosubclavian or jugular insertion sites, consult 
with the provider and/or radiology department to 
develop a plan for removal. Withdrawal of large 
catheters from an accessed artery (eg, carotid) with 
site compression increases risk of brain ischemia 
from lack of blood flow, hematoma, or emboli. 
Endovascular techniques or open surgical repair may 
be needed.

8. Repositioning of long-term CVADs may require using 
a diagnostic catheter inserted via the femoral vein 
under fluoroscopy and manipulating the tip using a 
snaring technique.

9. Fluid aspiration from the CVAD before removal may be 
indicated if cardiac tamponade is suspected. Consult 
with the provider and/or radiology department.

10. Removal when an infiltration/extravasation has 
occurred will require a treatment plan for the specif-
ic medication involved (see Standard 47, Infiltration 
and Extravasation).24,28-30 (V)
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raised red areas unresponsive to other treatment). 
Refer to Standard 50, Infection.

7. Obtain patient’s history of known or suspected aller-
gies or episodes of contact dermatitis, including the 
type of skin antiseptic agent, skin barrier, and previ-
ous use of products.1,4,6,9 (V)

B. Identify and promptly avoid suspected irritant/allergen 
and substitute products (eg, antiseptic agent, adhesive 
securement, dressing).1,2,4,6,10 (V)
1. Assess if damage may be due to the product (eg, anti-

septic solution, dressing) or the technique of product 
use.1 (V)

2. Consider use of an open application patch test, apply-
ing product to unaffected skin (eg, anterior forearm; 
1 product per site; recognizing that this is not a true 
test of allergy).1,2 (V)

3. Consider referral for allergy testing (eg, patch or 
scratch testing) to investigate symptoms of suspect-
ed allergy. Do not label as an allergic reaction until 
this has been confirmed.4,6,11 (V)

4. Assess for sensitivity to the antiseptic solution.1,3 (V)
a. Ensure the solution completely dries, following 

manufacturers’ directions for use, prior to barri-
er film/dressing application.1,3,5 (V)

b. Consider changing the concentration or type of 
solution.1,3 (V)

c. Consider use of sterile 0.9% sodium chloride if no 
resolution, recognizing the lack of antiseptic prop-
erties and need for assessing for signs of 
infection.1,3,12 (V)

5. Assess for sensitivity to the dressing.1,6,13 (V)
a. Consider changing dressing brand as dressings 

have different composite materials.1,3 (V)
b. Rule out dressing-related factors, such as frequent 

dressing changes, improper application technique 
(eg, tension on application, application to moist/
wet skin, excessive use of tackifiers or bonding 
agents), or removal technique (rapid and/or verti-
cal pulling or insufficient support of the skin at the 
peel line when removing adhesive product).6,14 (V)

c. Ensure any residual adhesive is removed from 
the skin during skin antisepsis.15 (V)

6. Avoid subsequent exposure to identified or suspect-
ed factors contributing to the impaired skin.1 (V)

C.  Employ strategies to promote skin regeneration and site 
protection.1,5,6 (V)
1. Consider use of a sterile, medical adhesive removal 

product to minimize discomfort and skin damage 
associated with removal of dressings.3,6 (V)

2. Apply sterile, alcohol-free skin barrier product, com-
patible with the antiseptic solution, to protect at-risk 
skin and allow barrier to dry. Silicone-based skin 
barrier films have been reported in use with neo-
nate and premature infants, although this practice is 
off-label and further research required.1,2,5,6 (V)

3. Apply a hypoallergenic, sterile dressing to clean, dry 
skin to manage exudate, promote wound healing, 

Editor’s Note:
This Standard includes recommendations from the 
article, “Management of Central Venous Access Device-
Associated Skin Impairment: An Evidence-Based 
Algorithm.” The CVAD-Associated Skin Impairment 
(CASI) algorithm is shown in Appendix C to provide 
more detailed guidance; terms used to describe skin 
damage are included in the glossary.

55. CATHETER-ASSOCIATED SKIN INJURY

Standard
55.1 VAD sites are routinely assessed for signs and symp-
toms of skin injury.
55.2 Appropriate intervention(s) are implemented to 
reduce the risk of, and manage, skin injury.

Practice Recommendations
A . Assess the patient and skin at the VAD site to promptly 

recognize signs and symptoms of skin impairment.1-5 (V)
1. Assess color, texture, uniformity of appearance, and 

integrity of skin.1,5,6 (V)
2. Determine type and severity of skin damage (no 

published assessment scale available):
a. Contact dermatitis, including redness lasting 

more than 30 minutes after dressing removal/
application.

b. Skin injury, including skin stripping, skin tears, 
and tension blisters.

c. Weeping, oozing drainage.
d. Exit site infection.6 (V)

3. Describe skin damage based upon:
a. Color (eg, pink, red, purple, tan, white).
b. Shape (eg, papule, vesicle, pustule).
c. Arrangement (eg, linear, ring-like).
d. Size and depth (eg, superficial, partial thickness, 

or full thickness).
e. Distribution or extent of skin disruption (eg, con-

fined to dressing surface area or found on other 
body sites).1,5,6,7 (V)

4. Assess exudate if present for:
a. Color (eg, clear, amber, cloudy, pink or red, 

green, yellow or brown).
b. Consistency (eg, high viscosity: thick, sometimes 

sticky, or low viscosity: thin, “runny”).
c. Odor of the exudate (eg, unpleasant).
d. Dressing leakage.
e. Noninfectious exudate.1,8 (V)

5. Rule out presence of infiltration, extravasation, 
thrombophlebitis, and skin conditions related to 
other body regions (eg, eczema, impetigo, cellulitis, 
erysipelas, or drug eruptions) and treat accordingly 
(see Standard 46, Phlebitis; Standard 47, Infiltration 
and Extravasation).1,4 (V)

6. Assess for signs of localized or systemic infection, 
including fungal infection (eg, Candida; whitish or 
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and protect VAD site (refer to the Dressing Usage 
Guide in Appendix C).1,4,6,16 (IV)

4. For skin tears, if skin flap is present, realign viable 
skin flap edges prior to dressing application.1,3 (V)
a. Avoid use of transparent semipermeable mem-

brane (TSM) dressings, adhesive strips, and hydro-
colloid dressings for the management of skin tears 
due to the risk of epidermal stripping if not 
removed properly.1,17 (V)

b. If skin damage/drainage is away from the exit 
site, isolate wound and exudate from the exit 
site, apply absorbent dressing over injury, and 
apply transparent dressing over the exit site. A 
published protocol recommends application of a 
silicone mesh to broken skin and a TSM dressing, 
ensuring the dressing is applied over a healthy 
skin border.1,3 (V)

c. Address catheter securement if using dressing sys-
tem with no securement properties; more frequent 
monitoring may be required (see Standard 38, 
Vascular Access Device Securement).1,5,6 (V)

5. Promote patient comfort.1,2,4,17 (V)
a. Assess pain using a standardized, validated 

assessment tool (eg, Visual Analogue Scale or 
Numeric Rating Scale).1,18 (V)

b. Consider anti-inflammatory, antipruritic, antihis-
tamine and/or analgesic agents, and cool com-
presses applied on top of the dressing.1,2,19 (V)

6. Assess site with impaired skin integrity regularly and 
monitor for signs and symptoms of skin damage or 
infection.1 (V)
a. If no improvement with inflammation and pruri-

tus at the site, consider short-term use of topical 
low- to-moderate potency corticosteroid (do not 
apply directly on exit site; agent is nonsterile) 
and consider obtaining swab of site for culture 
and sensitivity.1,3,4 (V)

b. If no improvement in skin condition within 3 to 7 
days or skin condition deteriorates with above 
measures, seek expert advice (eg, consult 
wound/skin specialist).1,2,4,6 (V)

c. For premature infants with signs of a chemical burn 
or irritation, take immediate action, removing 
potential source of irritation; treat, and if necessary, 
promptly consult with other specialists, including 
dermatology and surgery specialists.20 (V)

d. Consider device removal and reassess plan for 
vascular access.3 (V)

7. Employ strategies to maintain skin health at VAD 
sites.1,2 (V)
a. Avoid insertion of a VAD in area of impaired skin, 

whenever possible.2 (V)
b. Apply skin barrier film at each dressing change, 

particularly for high-risk patients.2,6 (V)
c. Weigh the risk and benefits of use of 

chlorhexidine-impregnated dressings in patients 
with complicated skin disorders (eg, Stevens-

Johnson syndrome, graft-vs-host disease, burns, 
and anasarca) and highly exudative sites; immu-
nosuppressed patients; young children; and as 
indicated by the product directions for use. 
Consider more frequent site assessment in 
patients with fluid exudate at site.2,21,22 (V)

d. Maintain proper nutrition and hydration.3,6 (V)
e. Consider use of gum mastic liquid adhesive to 

select adult patients when enhanced adhesive 
adherence is needed; consider use of skin barri-
er film prior to application of liquid adhesive and 
ensure correct technique in dressing removal to 
prevent catheter-associated skin injury due to 
increased bonding of adhesives to skin.6,23-25 (IV)

f. Consider use of a hemostatic agent/dressing for 
patients at risk of bleeding post-VAD insertion 
(refer to Standard 42, Vascular Access Device 
Assessment, Care, and Dressing Changes).

g. Prevent risk of pressure injury from catheter/
add-on device in patients with fragile skin.9 (IV)

h. Change dressing promptly if soiled or not intact 
or upon initial signs/symptoms of skin impair-
ment.14 (V)

i. Educate staff and patients on VAD site care, as 
well as early recognition and prompt manage-
ment of catheter-associated skin injury.1,3,4 (V)
i. Educate clinicians/patients/caregivers on 

antiseptic solutions and atraumatic dressing 
application (eg, clip hair if necessary; allow 
prep solutions to dry; apply dressing without 
tension, pulling, or stretching and smooth 
the adhesive product into place with firm 
gentle pressure, avoiding gaps and wrinkles) 
and removal (eg, slow removal while keeping 
the adhesive product horizontal to the skin 
and folded onto itself).1,5,6 (V)

ii. Ensure patient experiencing catheter- 
associated skin injury understands suspected 
irritant and preventative strategies to pre-
vent recurrence.1,3,5,17 (V)

8. Employ quality improvement measures to monitor 
and address increases in the incidence of catheter- 
associated skin injury (eg, audits, preprinted order 
sets, documentation of signs and symptoms). Further 
research in products, technologies, and care practic-
es is needed to evaluate prevention, management, 
and incidence of catheter-associated skin 
injury.1,3,4,6,25,26 (V)
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The Art and Science of Infusion Nursing

Section Standards
I. The clinician is competent in the management of intraspi-
nal, intraosseous (IO), and subcutaneous devices, including 
knowledge of anatomy, physiology, infusion administration, 
and management techniques aimed at maintaining access 
and reducing risk of complications.
II. Insertion, care and management, and complication man-
agement for intraspinal, IO, and subcutaneous access are 
established in organizational policies, procedures, and/or 
practice guidelines.

56. INTRASPINAL ACCESS DEVICES

Standard
56.1 Intraspinal access devices and administration sets are 
identified and labeled as a specialized infusion administra-
tion system and differentiated from other infusion adminis-
tration and access systems.
56.2 Medications administered via an intraspinal route are 
free of preservatives.
56.3 Intraspinal infusion solutions are filtered using a 
0.2-micron, surfactant-free, particulate-retentive, and 
air-eliminating filter.
56.4 Intraspinal access device placement, removal, and 
medication administration are performed either by or upon 
the order of the provider in accordance with regulations 
established by regulatory and accrediting bodies and in 
accordance with organizational policies and procedures.

Practice Recommendations
A.  Anticipate intraspinal (epidural/intrathecal) medication 

infusions for patients across practice settings from 
acute care to outpatient and home care. Indications 
include:
1. Management of short-term acute pain associated 

with surgical procedures, trauma pain, and during 
labor in hospitalized patients; a temporary intraspi-
nal catheter is placed for analgesic/anesthetic med-
ication administration.1-4 (IV)

2. Chronic cancer and non–cancer-related pain refractory 
to medical management and/or intolerable side effects 
associated with systemically administered analgesics. 
Infusions may include opioids alone, opioids in combi-
nation with dilute local anesthetics, and opioids in 
combination with local anesthetics and clonidine. 
Options for intraspinal access for chronic pain include 
long-term tunneled catheters, implanted ports with 

epidural/intrathecal catheters, and implanted pumps 
with an epidural/intrathecal catheter.4-9 (IV)

3. Spasticity treated with intrathecal baclofen.4 (IV)
4. Treatment of primary central nervous system can-

cers and leptomeningeal metastases.10-11 (IV)
5. For patients with chronic refractory pain, the use of 

intrathecal infusions is increasing; the benefits of 
intrathecal infusion, as compared to epidural infu-
sion, include higher analgesic efficacy and lower 
rates of treatment failures and technical complica-
tions.5,6,7 (III)

B.  Assess the patient’s current anticoagulation therapy; 
anticoagulants must be withheld before intraspinal 
insertion and before removal due to risk for epidural 
hematoma and paralysis.
1. Obtain dosage, route, date, and time of last antico-

agulant administration.
2. Review coagulation panel results.
3. Consult with provider regarding how long to with-

hold anticoagulants before the planned proce-
dure.1,2,12 (IV)

C.  Titrate analgesic medications carefully during medica-
tion initiation, when converting from one route to 
another (eg, intravenous [IV] to epidural to intrathe-
cal), one medication to another, and when adding 
adjuvant medications. Dosing and opioid conversion 
guidelines should be used, and dosing should start 
low when converting from one medication to 
another.5,6,7 (II)
1. The clinical site for trialing and dosing for patients 

with chronic pain generally requires hospital admis-
sion, which allows for flexibility in trialing different 
intrathecal medications and regimens. Low-dose 
opioid trialing may be considered in the outpatient 
setting with a shorter observation period before 
releasing the patient; however, an overnight hospital 
admission is recommended with high starting 
doses.5 (V)

D.  Implement specific practices to prevent antineoplastic 
medication errors; errors from inadvertent administra-
tion of IV antineoplastic medications administered via 
the intrathecal route have resulted in profound toxicity 
and death.
1. Recognize that antineoplastic medications adminis-

tered via an intraspinal route are administered by 
physicians and advanced practice providers in con-
junction with local and national regulations and 
organizational policy.

Section Eight: Other Infusion Devices
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2. Use different delivery devices, systems, and connec-
tors for medications to be administered via an 
intraspinal vs other parenteral routes; IV vinca alka-
loid administration should be prepared in a small 
volume infusion bag and administered as an infu-
sion, not in a syringe.

3. Prepare and store intrathecal medications separately. 
These should be clearly labeled “For Intrathecal Use.”

4. Perform an independent double check with another 
qualified nurse, pharmacist, or physician prior to 
administration (including when syringe/medication 
container, rate, and/or concentration is changed) 
including verification of the safety of intraventricular/ 
intrathecal route and its mixture with preserva-
tive-free 0.9% sodium chloride or Elliotts B solution 
(used for methotrexate sodium and cytarabine).

5. Use a time-out procedure prior to medication 
administration.10,11,13,14 (IV)

E.  Maintain Surgical-Aseptic Non Touch Technique 
(Surgical-ANTT) using a Critical Aseptic Field during 
catheter placement and implanted intraspinal port 
access; wear a mask during all intraspinal medication 
injections to reduce the risk of droplet transmission of 
oropharyngeal flora (see Standard 18, Aseptic Non 
Touch Technique).1,2,4,15 (IV)

F.  Confirm placement of the intraspinal access device 
before any infusion or medication administration.
1. Aspirate epidural access devices prior to medication 

administration to ascertain the absence of spinal 
fluid and blood; if greater than 0.5 mL of serous fluid 
is aspirated, notify the provider, and do not admin-
ister the medication as this finding is indicative of 
catheter migration into the intrathecal space.

2. Aspirate intrathecal and ventricular access devices prior 
to medication administration to ascertain the presence 
of spinal fluid and the absence of blood.2,4 (A/P)

G.  Use an electronic infusion pump with anti–free-flow pro-
tection to administer continuous infusions. Patient-
controlled analgesia may be used with epidural infusions.
1. Use an administration set without any injection 

ports to reduce the risk of inadvertent intraspinal 
access.2,4 (V)

H.  Perform the access procedure and medication filling of 
an implanted intraspinal delivery system with a medica-
tion reservoir at regular intervals only by competent 
and skilled clinicians and in accordance with the manu-
facturers’ directions for use.
1. Never allow the pump to be completely empty.
2. Ensure strict attention to needle placement to avoid 

accidental injection into surrounding tissue.
3. Consider use of ultrasound to access the pump  

septum.
4. Observe patients for at least 30 minutes after a 

pump refill.
5. Ensure availability of naloxone to treat inadvertent 

overdoses.4,8,9,16-19 (III)

I.  Apply and maintain a sterile dressing that is clean, dry, 
and intact over the insertion site and secure the access 
site.
1. Use a securement product or tape a tension loop of 

tubing to the patient’s body to reduce the risk of 
accidental dislodgement (see Standard 38, Vascular 
Access Device Securement).2,4 (V)

2. Subcutaneous tunneling and sutures resulted in 
fewer incidents of premature dislodgement of tho-
racic epidural catheters when compared to taping.20 
(III)

3. Perform site care and dressing changes over a tun-
neled and accessed implanted epidural device in 
accordance with organizational policy; there are no 
evidence-based recommendations for routine site 
care and dressing changes. (Committee Consensus)

4. Avoid use of alcohol with device access and when 
site care is performed; use aqueous chlorhexidine 
solution or povidone iodine solution; however, allow 
any skin antiseptic agent to fully dry as all antiseptic 
agents have the potential to be neurotoxic.2,4 (V)

5. Use a transparent semipermeable dressing to allow 
for site visualization; consider the use of chlorhex-
idine-impregnated dressings for patients with an 
epidural access device. A significant reduction in 
epidural skin colonization and catheter tip coloniza-
tion has been demonstrated with their use.4,21-23 (I)

J.  Reduce the risk for administration set misconnections.
1. Trace all catheters/administration sets/add-on 

devices between the patient and the container 
before connecting or reconnecting any infusion/
device, at each care transition to a new setting or 
service, and as part of the handoff process.

2. Use International Organization for Standardization 
(ISO)–approved connectors to prevent misconnec-
tions among IV, enteral, and intraspinal infusions 
(ie, neuraxial [NRFit] and enteral [EnFit]) when 
available (see Standard 13, Medication 
Verification).24 (V)

K.  Maintain peripheral IV access for at least 24 hours due 
to the potential need for naloxone administration in the 
event of respiratory depression.6 (V)

L.  Assess and monitor patients after initiating or restarting 
an intraspinal infusion for at least the first 24 hours; 
assess every 1 to 2 hours until stable, then every 4 
hours, or with each home visit. Include the following 
assessment parameters:
1. Pain rating using a validated, appropriate pain scale 

based on the patient’s age and condition (eg, 0-10), 
both at rest and with activity.

2. Blood pressure, pulse, respiratory rate, temperature.
3. Level of sedation if opioid is being administered.
4. Number of bolus doses, if used (eg, patient-con-

trolled epidural analgesia).
5. Fetal status and response to intraspinal infusion for 

the patient in labor.
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6. Presence of any side/adverse effects, such as pruri-
tus, nausea, urinary retention, orthostatic hypoten-
sion, motor block, ringing in the ears.

7. Signs of catheter insertion site infection or epidural 
abscess, such as back pain, tenderness, erythema, 
swelling, drainage, fever, malaise, neck stiffness, 
progressive numbness, or motor block.

8. Signs of catheter tip migration, such as a change in 
external catheter length, decrease in pain control, or 
increased side effects.

9. Dressing for intactness and absence of moisture/
leakage.

10. Catheter and administration set connections.
11. Changes in sensory or motor function that may indi-

cate an epidural hematoma, including unexplained 
back pain, leg pain, bowel or bladder dysfunction, 
and motor block.

12. Electronic infusion pump for history of analgesic use 
and correct administration parameters.2,4 (V)

13. Oxygen saturation levels via pulse oximeter and end-tid-
al carbon dioxide levels (capnography) in accordance 
with organizational policy; use of capnography is more 
sensitive in identifying respiratory depression than 
oxygen saturation monitoring.2,4,25 (I)

M. Address the following patient education topics:
1. Principles of intraspinal access device placement 

and what to expect during the insertion procedure.
2. The importance of reporting alcohol use and all 

medications used, including prescription, over-the-
counter, and complementary medications.

3. Signs and symptoms to report, including changes in 
pain perception, new or worsening side effects, and 
fever.

4. Clinical signs of overdose, including dizziness, seda-
tion, euphoria, anxiety, seizures, and respiratory 
depression.

5. Patients with implanted infusion pump systems: no 
bending/twisting at the waist for 6 weeks and over-
all caution with active repetitive bending or twist-
ing of spine as these may increase the risk for 
catheter damage or dislodgement; increased pain 
and withdrawal symptoms may be indicative of 
problems.2,4 (V)
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57. INTRAOSSEOUS ACCESS DEVICES

Standard
57.1 The clinician evaluates the patient and anticipates 
appropriate use of the IO route in the event of difficult vas-
cular access for emergent, urgent, and medically necessary 
situations.

Practice Recommendations
A.  Anticipate use of the IO route in the event of adult or 

pediatric cardiac arrest if IV access is not available or 
cannot be obtained quickly. Pediatric advanced life sup-
port guidelines recommend the use of the IO route as 
the initial vascular access route in case of cardiac 
arrest.1-17 (II)
1. IO access has a reported high rate of first-time inser-

tion success with low complications. Insertion of an 
IO device may avoid delays to delivery of necessary 
medication and fluid.8,11,12,15,16,18-27 (II)

2. The clinical impact of IO delivery on patient survival 
in cardiac arrest requires further investigation, as 
recent studies have found IO access associated with 
a decreased rate of return of spontaneous circula-
tion, decreased survival to hospital admission, and 
poorer neurologic outcomes when compared to IV 
access.2,9,12,14,23,28,29 (II)

B.  Consider the IO route for emergent and nonemergent 
use in patients with limited or no vascular access; when 
the patient may be at risk of increased morbidity or 
mortality if access is not obtained, such as during shock, 
life-threatening or status epilepticus, extensive burns, 
major traumatic injuries, transfusion, or severe dehy-
dration, and/or when delay of care is compromised 
without rapid vascular access.12,15,23,27,30-36 (II)
1. IO infusion has been successfully used in administra-

tion of anesthesia, rapid sequence intubation, neo-
natal resuscitation, hypertonic saline administration 
in acute intracranial hypertension, and for radiologic 
imaging with radiologic confirmation of placement 
prior to contrast administration.23,30,31,35,37-43 (IV)

C. Restrict IO access in the following sites/situations:
1. Absolute contraindications (related to anatomic 

issues): compartment syndrome in target extremity, 
previously used IO site or recent failed IO attempt, 
fractures at or above the site, previous orthopedic 
surgery/hardware, presence of infection or severe 
burns near the insertion site, and local vascular 
compromise.1,17,30,31,35,37,42,44-47 (IV)

2. Avoid use of IO access in the presence of bone dis-
eases, such as osteogenesis imperfecta, osteopetro-
sis, and osteoporosis.1,17,30,31 (IV)

D. Improve appropriate use of the IO route through educa-
tion and competency programs; underuse of the IO 
route in multiple settings is reported.1,22,34,48-53 (III)
1. Include the following in competency programs: ini-

tial and ongoing validation of safe insertion knowl-
edge and skills through demonstration; demonstra-
tion of appropriate device management; ability to 
recognize complications related to IO access (see 
Standard 5, Competency and Competency 
Assessment).12,21,52-54 (II)

E. Use an appropriate IO device for the patient’s age and 
condition. Performance (success rates, time of place-
ment, ease of use, user preference) of different IO devic-
es is dependent on training and user preference. There is 
no clear evidence of superiority of 1 device over another.
1. Consider the use of a safety-engineered IO device 

(see Standard 21, Medical Waste and Sharps 
Safety).1,3,8,12,25,35,55 (II)

F. Select an appropriate IO site based on the clinical situa-
tion and in accordance with manufacturers’ directions 
for use.12,20,35 (II)
1. Consider sites most commonly reported in the liter-

ature for use in both adults and children, including 
the proximal and distal tibia and the proximal 
humerus, the distal femur for children, and the ster-
num in adults.12,20,35 (II)

2. Sites less commonly reported in the literature 
include the medial surface of the ankle, radius, ulna, 
pelvis, and clavicle.1,3,12,17,21,22,44 (II)

3. Ensure proper landmarks are identified prior to 
insertion, when clinically possible, to avoid compli-
cations related to improper placement.45,54 (IV)

4. When using a drill or driver to place the IO device, a 
25-mm needle is recommended for obese patients 
who have a nonpalpable tibial tuberosity and body 
mass index (BMI) less than or equal to 43; a 45-mm 
needle is recommended in patients with a BMI 
greater than 43 and for humeral head insertion in 
the obese patient.56 (IV)
a. Obesity is identified as a common factor for 

insertion failure due to difficulty identifying 
landmarks.12,45,56 (II)

G. Consider the use of subcutaneous lidocaine as a local 
anesthetic prior to insertion at the intended site. For 
infusion-related pain, consider IO administration of 2% 
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preservative-free and epinephrine-free lidocaine given 
slowly prior to infusion initiation; however, a systematic 
review reports lack of evidence of its efficacy.1,12,16,17,22,30,35 (II)

H. Adhere to ANTT during IO placement and infusion; 
consider the complexity of placement of the IO access 
device; use Standard-ANTT if there is no need to 
touch Key-Parts directly; for more complex insertion 
techniques and/or need to touch Key-Parts, use 
Surgical-ANTT (see Standard 18, Aseptic Non Touch 
Technique).17,57 (V)
1. Perform skin antisepsis using an appropriate solution 

(eg, alcohol-based chlorhexidine, povidone-iodine, 
70% alcohol) based on organizational policies and 
procedures. There is no evidence addressing the opti-
mal antiseptic solution.1,17 (IV)

I. Confirm correct placement of the IO device by assessing 
the following: correct needle position, sensation of loss 
of resistance upon bone penetration, and absence of 
any signs of infiltration upon flushing with 5- to 10-mL 
(adult) or 2- to 5-mL (pediatric) preservative-free 0.9% 
sodium chloride. The ability to aspirate blood or bone 
marrow also assists in confirmation but may be difficult 
in certain patients (eg, severe dehydration) and there-
fore is not an indication of improper placement if other 
indications of placement confirmation are present. 
Consider the use of color Doppler ultrasound to confirm 
initial placement and confirm position after patient 
movement.1,17,22,26,31,35,37,56 (IV)

J. Consider reserving IO aspirate for laboratory analysis 
when there are no other options and interpret results 
with caution.58 (IV)
1. Use caution in interpretation of laboratory results 

of IO aspirate prior to any infusion; a systematic 
review found weak evidence of correlation between 
IO and venous and arterial samples in the critically 
ill.59 (II)

K. Apply a sterile dressing over the IO access site and 
secure the device.1,37 (IV)
1. Ensure that securement is intact prior to transport 

to prevent dislodgement.31,42 (V)
L. Use an external pressure device (300 mm Hg) or infu-

sion pump for consistent solution/medication delivery. 
IO infusion can be administered via gravity; however, 
significant variability in flow rates (lower than IV admin-
istration) based on the device and site of insertion have 
been demonstrated.1,9,17,19,22,24,25,29,33,42,60,61 (IV)

M. Evaluate for placement of a vascular access device as 
soon as the IO device is placed as it is considered 
temporary access (see Standard 26, Vascular Access 
Device Planning).17,20,22,23,26,31,35,37,42,44,46,61 (IV)

N. Monitor for complications associated with IO access.
1. Occurrence of immediate complications is very low. 

Data on long-term complications are lacking. 
Infiltration/extravasation from dislodgement, which 
may result in compartment syndrome, is the most 
common complication. Infants and young children 

may be at greater risk for extravasation and subse-
quent compartment syndrome due to small bone size 
and excessively long needle length.1,12,17,21-23,26,27, 

30,42,44-47,57 (II)
2. Reduce risk for infiltration/extravasation by avoiding 

multiple attempts at IO access at the same site; 
ensuring proper needle placement; securing IO 
device; rechecking IO placement with transport or 
repositioning of the patient and before infusing highly 
irritating solutions/known vesicants and large-volume 
infusions; ongoing and frequent assessment of the IO 
site and extremity, including palpation and calf cir-
cumference for tibial placement; and limiting infusion 
time to less than 24 hours.17,26,30,31,37,45 (IV)

3. Observe patients for rare complications, including 
iatrogenic fracture, infection, fat emboli, air emboli, 
and osteomyelitis. Infectious complications are 
more likely to occur with prolonged infusion or if 
bacteremia was present during the time of inser-
tion. Risk of IO-related fat emboli may be increased 
with rapidly repeated infusions or high flow 
rates.1,12,17,23,27,62,63 (II)

O. Promptly remove the IO device within 24 hours, when 
therapy is complete, or if signs of dysfunction occur. 
Dwell time for specific devices may be extended (not to 
exceed 48 hours total) in instances where alternative 
vascular access is not successfully established. Follow 
manufacturers’ directions for use and removal of IO 
device to reduce risk of complications.1,26,37,47,64,65 (IV)
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58.  SUBCUTANEOUS INFUSION AND 
ACCESS DEVICES

Standard
58.1 The subcutaneous route is evaluated as an alternative 
to IV access as part of a vessel health and preservation 
strategy.
58.2 The patient is assessed for appropriateness of the sub-
cutaneous route in relation to the prescribed medication or 
solution, the patient’s clinical condition, and the presence 
of adequate subcutaneous tissue.

Practice Recommendations
A.  Administer isotonic solutions (eg, 0.9% sodium chloride 

or dextrose/sodium chloride solutions) via a subcutane-
ous access device (hypodermoclysis) for treatment of 
mild-to-moderate dehydration when the oral route is 
not feasible.1-7 (I)
1. The use of subcutaneous hydration for palliative 

support at end-of-life (eg, opioid-induced delirium, 
hypercalcemia, and thirst) is unresolved, with the 
suggested indication for comfort, rather than pro-
viding optimal hydration.7-9 (IV)

B. Consider the subcutaneous infusion of medications 
such as opioids, nonvesicant antineoplastic agents, 
immunoglobulins, certain antibiotics (eg, ceftriaxone, 
ertapenem), endocrine medications (eg, hydrocorti-
sone, pamidronate, parathormone), gastrointestinal 
medications (eg, granisetron, metoclopramide, ondan-
setron, palonosetron), monoclonal antibodies (eg, 
alemtuzumab, trastuzumab), and other medications 
(eg, midazolam and furosemide).1,7 (IV)

C. Adjust the rate and volume/dosage of continuous subcuta-
neous infusions based on the patient’s age, weight, clinical 
condition, individual subcutaneous absorption, laboratory 
values, and as recommended by the drug manufacturer. 
Do not exceed those employed for IV infusion.
1. For subcutaneous hydration, a systematic review 

reported the following mean daily volumes:
a. Older adults: 1340 mL or a bolus of 500 mL over 

2 to 6 hours for a mean total of 5 days.
b. Pediatric patients: 365 mL of hyaluronidase-facil-

itated isotonic solution infused for a mean of 3.1 
hours.

c. Palliative care patients: 1068 mL.7,10,11 (II)
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2. Reported hydration infusion rates:
a. Older adults: 5 to 167 mL/h or boluses of 500 mL 

over 2 to 6 hours.
b. Pediatric patients: 15.4 mL/kg/h.
c. Palliative care patients: 42 to 72 mL/h.1,2,7,12 (II)

3. Reported medication infusion rates range up to 5 
mL/h.7,10 (V)

4. May use 2 sites, as required for high-volume solu-
tions (eg, up to 1 L/d per site).1,13 (IV)

D. Consider the use of hyaluronidase for continuous sub-
cutaneous infusions in the pediatric and adult popula-
tions to facilitate the dispersion and absorption of the 
infusate, particularly if the infusion is not well-tolerated 
due to swelling or pain.1,2,4,7,11,12 (III)

E. Select a site for subcutaneous access.
1. Consider patient’s comfort, mobility, and site prefer-

ence.10 (V)
2. Select areas with intact skin and adequate subcuta-

neous tissue (eg, 1.0-2.5 cm), abdomen (at least 4 
fingers-width away from the umbilicus), left iliac 
fossa (considered the preferred zone due to maxi-
mal distance between colon and abdominal wall), 
infraclavicular, deltoid, intrascapular, flank, hips, 
thighs, and/or as recommended by the drug manu-
facturer.2,7 (IV)

3. Avoid sites near bony prominences, joints, previous 
surgical incisions, radiotherapy, damaged skin, inter-
costal space in patients with cachexia (due to high 
risk of pneumothorax), mastectomy, tumors, ascites, 
lymphedema, inner thigh if urinary catheter pres-
ent, or thigh if peripheral vascular insufficiency 
exists.1,7,13,14 (IV)

F. Adhere to Standard-ANTT during subcutaneous access 
device placement and infusion; perform skin antisepsis 
prior to inserting the subcutaneous access device (refer 
to Standard 18, Aseptic Non Touch Technique; Standard 
33, Vascular Access Site Preparation and Skin Antisepsis).

G. Use a small-gauge (eg, 24- to 27-gauge) and short-
length nonmetal cannula with luer-lock design for infu-
sions. A metal-winged needle is not recommended for 
infusions; however, use a subcutaneous needle labeled 
for high flow rates when indicated by the drug manufac-
turer.1,2,7,11 (IV)

H. Remove and insert new device at a new site if blood 
return is present during device placement.10 (V)
1. Due to a lack of data and the low likelihood of inject-

ing subcutaneous immunoglobulin (SCIg) into a 
small blood vessel, assessment of blood return prior 
to SCIg varies by manufacturer.15 (V)

I. Apply a transparent semipermeable membrane (TSM) 
dressing over the site to allow for continuous observa-
tion and assessment. Change the TSM dressing with 
each subcutaneous site rotation or immediately if the 
integrity of the dressing is compromised.10,11 (V)

J. Assess the subcutaneous access site and rotate the site:
1. As clinically indicated based on access site assess-

ment findings (eg, erythema, swelling, leaking, 

local bleeding, bruising, burning, abscess, or 
pain).10,11 (V)

2. For hydration solutions, reported dwell times range 
from 24 to 48 hours or after 1.5 to 2.0 liters of solu-
tion have infused.1,9 (IV)

3. For continuous medication infusion, every 2 to 7 
days; for intermittent infusions (eg, SCIg), the site is 
changed with each infusion; site reactions from SCIg 
(eg, swelling and site erythema, pain, and pruritus) 
are common and tend to decrease over time, with 
persistent reactions possibly requiring a slower infu-
sion rate or decreased volume per site, longer nee-
dle, or site change.2,7,10,15 (V)

K. Regulate the flow rate of the infusion; the following 
devices have been reported for use with:
1. Hydration: gravity infusion set, electronic infusion 

pump.1,4,7,12,14,16 (IV)
2. Medications: mechanical infusion device, electronic 

infusion pump.1,4,7,17,18 (V)
L.  Monitor patient and access site regularly (eg, every 

shift/visit). See Standard 42, Vascular Access Device 
Assessment, Care, and Dressing Changes.10,11 (V)

M.  Address the following patient education topics:
1. Signs/symptoms of access site complications and 

how/where to report.
2. Activity limitations/protecting the subcutaneous 

access site (refer to Standard 8, Patient Education). 
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The Art and Science of Infusion Nursing

Section Nine: Infusion Therapies

Section Standards
I. Current references and resources on infusion medications 
and solutions are readily available to the clinician at the 
point of care.
II. At least 2 patient identifiers are used to ensure accurate 
patient identification before administering medications and 
infusion solutions.
III. Aseptic Non Touch Technique (ANTT) is applied to all 
infusion-related procedures as a critical aspect of infection 
prevention.

59.  INFUSION MEDICATION AND 
SOLUTION ADMINISTRATION

Standard
59.1 The prescribed medication/solution including indi-
cations, dosing/diluent, acceptable infusion routes/rates, 
compatibility data, and adverse/side effects is reviewed for 
appropriateness prior to administration.
59.2 Medications and infusion solutions are identified, 
compared against the medication order, and verified by 
reviewing the label for the name (brand and generic); dos-
age and concentration; beyond-use date (BUD); expiration 
date; sterility state; route, rate, and frequency of adminis-
tration; and any other special instructions.
59.3 Concerns about the appropriateness of orders are 
addressed with the pharmacist, provider, supervisor, and/
or risk management or as defined in organizational policy.
59.4 The infusion system is inspected for clarity of the solu-
tion and integrity of the system (ie, leakage, secure connec-
tions), accurate flow rate, and for expiration date and BUD 
of the infusate and administration set prior to infusion.

Practice Recommendations
A.  Recognize physiologic characteristics and effects on drug 

dosage and volume limitations, pharmacologic actions, 
interactions, side effects/toxicities, monitoring parame-
ters, and response to infusion therapy when administer-
ing solutions and medications to special patient popula-
tions (refer to Standard 2, Special Patient Populations: 
Neonatal, Pediatric, Pregnant, and Older Adults).

B.  Administer the first dose of medications with an appre-
ciable risk of a severe allergic/anaphylactic reaction or 
other unknown response (eg, antimicrobials, immuno-
globulins [Igs]) in nonacute care settings (eg, home, 
skilled nursing facility) only if conditions for safe admin-
istration are evaluated and verified.

1. Patient has no history of allergy to medications in 
the same class.

2. Patient is alert, cooperative, and able to respond 
appropriately.

3. There is reasonable geographic access to emergency 
services should a severe reaction occur.

4. The first dose is administered under clinician super-
vision with ability to respond to a life-threatening 
immediate hypersensitivity or anaphylactic reac-
tion; the patient is observed for at least 30 minutes 
after infusion of the first dose is completed.
a. Recognize that the first exposure may not result 

in or cause a reaction and that the risk exists 
with subsequent exposures. Educate the patient/
caregiver in signs and symptoms of reactions 
and actions to take.

5. Medications are available in the home and there 
are orders for their use (eg, epinephrine) and clini-
cians have completed a basic life-support provider 
course and are competent in managing an anaphy-
lactic reaction (see Standard 61, Biologic 
Therapy).1-4 (IV)

C.  Administer solutions and medications prepared and 
dispensed from the pharmacy or as commercially pre-
pared solutions and medications whenever possible; do 
not add medications to infusing solution containers 
(refer to Standard 20, Compounding and Preparation of 
Parenteral Solutions and Medications).

D.  Prepare solutions and medications for administration as 
close as possible to the time of administration (eg, spik-
ing infusion container, priming administration set).5 (V)

E.  Limit the use of add-on devices (eg, extension sets) to 
only those clinically indicated due to increased risk for 
contamination from manipulation, increased risk for 
accidental disconnections and misconnections, delay in 
medications reaching the bloodstream, and need for addi-
tional fluids for flushing the medication from the adminis-
tration set (refer to Standard 37, Other Add-on Devices).

F.   Reduce the risk for errors related to administering mul-
tiple infusions by employing strategies such as:
1. Labeling

a. When there are different access sites (eg, 
intraspinal, intraosseous, subcutaneous) or mul-
tiple solution containers connected to a vascular 
access device (VAD), label the administration set 
with the route and/or medication/solution near 
the connection to the solution container and 
near the patient’s access site.
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b. Standardize labels using a consistent format for 
the information.

c. Distinguish the injection site where intravenous 
(IV) push medications are to be administered by 
applying a visually prominent label that is differ-
ent in format from other labels.6,7 (V)

2. Organizing the infusion administration system
a. Separate IV infusions and minimize tangling of 

tubings.
b. Align the solution container/bag with the corre-

sponding IV pump/channel.
c. Avoid connecting a continuous IV medication to 

a central venous pressure (CVP) monitoring 
port/cardiac output measurement port to 
reduce the risk for unintended boluses or inter-
rupted infusions when calibrating or measuring 
CVP/cardiac output.6,7 (V)

3. Minimizing the amount of “shared infusion volume/
space” and ensuring compatibility when 2 or more 
continuous infusions are connected to a single injec-
tion port
a. Connect IV infusions as close as possible to the 

hub of the VAD.
b. Avoid using 3-way stopcocks to join multiple 

infusions; rather use an extension set with paral-
lel lumens (see Standard 37, Other Add-On 
Devices).6,7 (V)

4. Setting up secondary intermittent IV infusions
a. Use a primary continuous administration set 

with a back-check valve to prevent retrograde 
flow of the medication into the primary solution 
container and connect to a port above the elec-
tronic infusion pump.

b. When high-risk medications are given through 
the primary infusion system concurrently with 
the primary infusion, attach the administration 
set below the electronic infusion pump con-
trolling the primary fluid flow and use a separate 
electronic infusion pump to control the rate of 
the high-risk medication.

c. When administering a secondary intermittent 
medication, check compatibility with the prima-
ry solution; this avoids the need to disconnect 
the secondary administration set or replace the 
secondary administration set. If compatible, use 
the secondary administration set and back prime 
from the primary infusion container.
i. If disconnection of a continuous or an inter-

mittent infusion administration set is unavoid-
able, aseptically attach a new, sterile, compat-
ible covering device to protect male luer ends 
on administration sets, ensuring correct con-
nection of catheters/administration sets/ 
add-on devices.

ii. If the secondary administration set is discon-
nected from the primary set, the secondary 
administration set is now considered a pri-

mary intermittent administration set and is 
changed every 24 hours.

iii. Follow manufacturers’ directions for use for 
the heights of the primary and secondary 
solution containers and the needed differ-
ences between these containers (ie, head 
height differential). Alterations in flow rate 
may occur due to differences in the level of 
solution in each container (eg, bag, glass bot-
tle), the height of the IV pole, and the posi-
tion of the pump (see Standard 13, 
Medication Verification; Standard 24, Flow-
Control Devices; Standard 43, Administration 
Set Management).6-8 (V)

5. Setting up multiple infusions 1 at a time; set up each 
infusion as completely as possible before beginning 
preparation of the next infusion (ie, label set and 
pump, spike and hang solution container, connect 
set to pump and program pump).6-7 (V)

G.  Perform disinfection of connection surfaces (ie, needle-
less connectors, injection ports) before medication 
administration, flushing, and locking procedures (refer 
to Standard 36, Needleless Connectors).

H.  Assess VAD function and patency prior to administra-
tion of parenteral solutions and medications and during 
continuous infusions as clinically indicated.
1. Assess patency during a continuous infusion when 

the following are present: sluggish infusion (eg, grav-
ity infusion), frequent infusion pump alarms, leakage 
of fluid from the insertion site, pain during infusion, 
and/or signs/symptoms of infiltration/extravasation 
(see Standard 41, Flushing and Locking).9 (V)
a. Assess the risk of interrupting the continuous infu-

sion of critical drugs (eg, inotropic agents) against 
the risk of serious complications (eg, infiltration/
extravasation, thrombosis) in the presence of 
these clinical indications. (Committee Consensus)

2. Assess patency during a continuous infusion by 
attaching a syringe to the lowest injection port on 
the administration set; do not disconnect adminis-
tration set from the VAD hub. (Committee 
Consensus)

I.   Minimize risk of medication loss when delivering 
small-volume IV infusions.
1. Recognize significant potential loss of medication 

with 50- and 100-mL solutions of up to 35% of 
medication loss due to residual volume in the 
administration set; greatest percentage loss was 
with 50-mL volumes.

2. Ensure that antimicrobial medications are infused 
with minimal loss of drug as a component of antimi-
crobial stewardship.

3. Deliver intermittent IV infusions as a secondary infu-
sion through a primary infusion administration set 
with a continuous infusion; if administering an inter-
mittent infusion as a primary infusion via gravity or via 
an infusion pump, consider infusion of approximately 
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25 mL of a primary solution (eg, 0.9% NaCl) at the 
conclusion of the medication to ensure all of the med-
ication is flushed through the administration set.10-12 
(IV)

J.   Administer IV push medication at the rate recommend-
ed by the drug manufacturer and/or in accordance with 
organization policy, procedures, and/or practice guide-
lines; follow with an appropriate volume of flush solu-
tion at the same injection rate to ensure the entire dose 
has reached the bloodstream.
1. Administer IV push medications through the injec-

tion port closest to the patient in an existing IV 
infusion to allow the medication to reach the circu-
latory system as soon as possible.13 (V)

K.  Reduce the risk for administration set misconnections.
1. Trace all catheters/administration sets/add-on 

devices between the patient and the container 
before connecting or reconnecting any infusion/
device, at each care transition to a new setting or 
service, and as part of the handoff process.

2. Instruct the patient, caregivers, and unlicensed 
assistive personnel to ask for assistance whenever 
there is a real or perceived need to connect or dis-
connect devices or infusions unless the patient or 
caregiver is independently administering infusion 
medications, as in a home care setting.

3. Route tubing having different purposes in different 
directions (eg, IV catheters routed toward the head; 
feeding tubes routed toward the feet)

4. Use ISO-approved connectors for enteral (EnFit) and 
neuraxial (NRFit) infusions to prevent misconnections 
among parenteral, enteral, and neuraxial (intraspinal) 
infusions (see Standard 43, Administration Set 
Management).14,15 (V)

L.  Replace IV solution containers in accordance with 
organizational policy, procedures, and/or practice 
guidelines.
1. There is insufficient evidence to recommend the 

frequency of routine replacement of IV solution 
containers, with the exception of parenteral nutri-
tion (PN) solutions, which are replaced every 24 
hours. Extending the life of a solution container 
beyond 24 hours may be considered in times of 
product shortages, but such decisions are weighed 
against the risk of infection. Factors influencing this 
decision include, but are not limited to, use of com-
mercially prepared solution, addition of medica-
tions, and where those additions were made (eg, 
laminar airflow workbench, bedside). One study 
found no relationship between length of time used 
and likelihood of colonization and suggests routine 
replacement at regular time intervals may not be 
necessary. Further research is needed (see Standard 
63, Parenteral Nutrition).16 (III)

M.  Provide patient/caregiver education including, but not 
limited to, infusion administration method, and signs 
and symptoms to report, including those that may 

occur after the patient leaves the health care setting 
(refer to Standard 8, Patient Education).

N. Evaluate and monitor response to and effectiveness of 
prescribed therapy; documenting patient response, 
adverse events, and interventions; communicating the 
results of laboratory tests; and achieving effective deliv-
ery of the prescribed therapy.9 (V)

O. Discontinue infusion medications/solutions:
1. Upon provider order.
2. In the event of a severe reaction (eg, anaphylactic 

reaction, speed shock, circulatory overload); notify 
code or rapid response team as available and pro-
vider immediately.9 (V)
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60. ANTINEOPLASTIC THERAPY

Standard
60.1 Antineoplastic agents are administered only upon 
written orders by a physician or other provider in accor-
dance with laws, rules, and regulations established by 
regulatory and accrediting bodies in each jurisdiction (eg, 
countries, states, provinces). Verbal orders are acceptable 
only if antineoplastic agents are to be placed on hold or 
discontinued.
60.2 Antineoplastic agents are prepared and administered 
with attention to ensuring the safety of patients and health 
care workers and providing environmental protection.
60.3 Clinicians who prepare and administer antineoplastic 
medications are educated about potential hazards and spe-
cial handling to reduce the risk of occupational exposure 
and risk for significant adverse health effects.

Practice Recommendations
A.  Use personal protective equipment (PPE) and engineer-

ing controls when working with antineoplastic drugs in 
all health care settings as there is no known level of 
exposure that is considered to be safe.1-5 (III)
1. Provide access to PPE, safety data sheets, spill kits, 

containment bags, and designated waste disposal 
containers in all areas where hazardous drugs are 
prepared and administered.2-7 (V)

2. Use appropriate PPE and safe techniques in manag-
ing hazardous drugs during all stages of handling 
including receipt and storage, compounding and 
preparation, administration, spill control, and waste 
disposal.2,5-13 (IV)

3. Employ safe precautions during transportation of 
hazardous drugs (refer to Standard 15, Hazardous 
Drugs and Waste).

4. Employ safety precautions when handling a patient’s 
body fluids for at least 48 hours after drug adminis-
tration; however, some antineoplastic agents may 
be present for longer; consult with pharmacy for 
questions regarding metabolism and excretion time 
for a drug in question (refer to Standard 15, 
Hazardous Drugs and Waste).

B. Ensure that only qualified clinicians administer antineo-
plastic therapy based on completion of a specialized 

education and competency program (see Standard 5, 
Competency and Competency Assessment).1,3,5,14,15 (III)

C. Ensure that informed consent was obtained prior to 
initiation of antineoplastic therapy, which should 
include a description of risks, benefits, and treatment 
alternatives; an opportunity to ask questions; and the 
right to accept or refuse treatment. A variety of 
approaches may be used to obtain informed consent 
(see Standard 9, Informed Consent).1,16 (V)

D. Assess patient’s level of understanding of treatment 
and provide patient/caregiver education related to anti-
neoplastic therapy, including mechanism of action, 
potential side effects, signs and symptoms to report/
whom to call, physical and psychological effects, and 
schedule of administration/treatment plan.1,3,5,16 (IV)
1. Educate the patient and caregivers in the home 

about safe disposal of all items in contact with anti-
neoplastic agents, management of body waste and 
laundry, and skin and eye care if exposed to these 
agents (see Standard 8, Patient Education).1,3,5 (IV)

E. Assess patient prior to each treatment cycle, including:
1. A review of current laboratory data, diagnostic tests, 

and current medication list (including over-the-
counter and complementary and alternative thera-
pies).

2. The patient’s medical history, including comorbidi-
ties such as diabetes mellitus, liver and renal dis-
ease, alcohol and substance abuse, immunizations, 
pretreatment vital signs, and weight.

3. Risk factors for adverse reactions, expected side 
effects of therapy, presence of new signs or symp-
toms of toxicity, and allergies.

4. Psychosocial assessment, including patient and 
caregiver comprehension of the disease and planned 
cancer treatment, therapy goals, and planned fre-
quency of future visits.1,14,16 (V)

F. Implement safeguards to reduce the risk of medication 
errors with antineoplastic drugs. Antineoplastic drugs 
are high-alert medications.
1. Review laboratory values prior to each treatment. 

Laboratory tests may be ordered to calculate doses, 
assess for toxicity from prior treatments, and ensure 
that the agent will be adequately metabolized and 
excreted. Examples of laboratory tests include: com-
plete blood count, serum creatinine and creatinine 
clearance, total bilirubin and liver function tests, 
electrolytes, hepatitis B antibodies, and thyroid 
function tests.1 (V)

2. Use standardized orders, standardized dosage calcu-
lation, established dosage limits, computerized pre-
scriber order entry (CPOE), barcode technology, and 
electronic infusion pumps with dose-error reduction 
systems ([DERS]; ie, smart pumps). See Standard 13, 
Medication Verification.17 (V)

3. Consult with the pharmacist to review drug interactions 
with any changes in the patient’s medication list.16 (V)

https://ismp.org/resources/ongoing-risk-misconnections-tracheostomy-pilot-balloon-ports-iv-infusions-can-result
https://ismp.org/resources/nrfit-global-fit-neuraxial-medication-safety
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4. Perform an independent double check to verify the 
antineoplastic order.15,18,19 (V)

5. Involve the patient and family members in medica-
tion identification; patients often observe and 
report errors and adverse events. Strategies to 
involve patients in the process of medication verifi-
cation should be considered a risk-reduction 
strategy.1,14,15 (IV)

6. Monitor cumulative chemotherapy dose, as appro-
priate, to ensure that the drug is discontinued if the 
maximum lifetime dose is reached.3,13,17-19 (V)

G. Administer cytotoxic vesicant medications safely via a 
short peripheral intravenous catheter (PIVC).
1. Limit to IV push or infusions lasting less than or 

equal to 30 minutes and remain with the patient to 
assess for blood return during the infusion.

2. Do not use an infusion pump for peripheral vesicant 
administration.

3. Do not use scalp veins in the neonate and pediatric 
patient.

4. Choose a vein that is large, smooth, and palpable, or 
if technology-assisted insertion is necessary, choose 
a vein with a straight venous pathway (see Standard 
27, Site Selection).

5. Avoid the following sites: ventral and dorsal surface 
of the hand, wrist, antecubital fossa, near a joint, 
lower extremities, areas distal to a recent venipunc-
ture, including laboratory draws, and in the limb 
where there is impaired sensation, circulation or 
lymphatic drainage, and/or history of lymph node 
dissection.

6. Do not use an established IV site that is greater 
than 24 hours old. If a new IV site is initiated, use 
the smallest-gauge catheter possible. If the IV 
attempt is unsuccessful, additional attempts should 
be proximal to the previous attempt or on the 
opposite arm.

7. Instruct patient in the importance of immediately 
reporting any pain, burning, sensation changes, or 
feeling of fluid on skin during the infusion.

8. Confirm and document a blood return prior to vesi-
cant administration. Do not administer in the 
absence of a blood return (see Standard 47, 
Infiltration and Extravasation).

9. Provide dilution by administering through a 
free-flowing infusion of a compatible solution.

10. Assess and verify blood return every 2 to 5 mL for IV 
push and every 5 minutes during an infusion; remain 
with the patient during the entire infusion.

11. Discontinue infusion at first sign of extravasation (see 
Standard 47, Infiltration and Extravasation).1,13,17-19 (V)

H. Administer vesicant medications safely via a central 
vascular access device (CVAD).
1. Confirm and document a blood return prior to vesi-

cant administration. Do not administer in the 
absence of a blood return (see Standard 47, 
Infiltration and Extravasation).

2. Do not administer if signs of inflammation, swelling, 
or venous thrombosis are present (see Standard 53, 
Catheter-Associated Deep Vein Thrombosis).

3. Ensure proper placement and adequately secure 
and stabilize the noncoring needle within implanted 
vascular access ports.

4. Provide dilution by administering through a 
free-flowing infusion of a compatible solution.

5. Assess and verify blood return every 2 to 5 mL for IV 
push; for infusions: assess and verify blood return 
before infusion, during the infusion in accordance 
with organizational policy, and after the infusion.

6. Discontinue infusion at first sign of extravasation (see 
Standard 47, Infiltration and Extravasation).1,14,15 (V)

I. Safely dispose of hazardous waste and materials con-
taminated with hazardous drugs (refer to Standard 15, 
Hazardous Drugs and Waste).

J. Contain, manage, and treat any cytotoxic spill as soon 
as possible to reduce the risk of environmental contam-
ination and exposure to health care workers.1,3 (V)

K.  Monitor for adverse reactions, which can include hyper-
sensitivity, anaphylaxis, and cytokine release syndrome 
(CRS).1,20-24 (V)
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61. BIOLOGIC THERAPY

Standard
61.1. Biologic infusion therapies, such as colony-stimulating 
factors, gene therapy, monoclonal antibodies, fusion pro-

teins, interleukin inhibitors, and Igs, are administered in a 
setting in which the clinician is prepared to recognize and 
manage severe adverse reactions.
61.2 Patients are assessed for contraindications before 
beginning a biologic infusion therapy and prior to each sub-
sequent administration.

Practice Recommendations
A.  Implement safeguards to reduce the risk of medication 

adverse reactions and errors with biologic therapies; 
immunosuppressant therapies are high-alert medica-
tions.1,2 (V)
1. Standardize prescribing, storage, dispensing, and 

medication administration (refer to Standard 13, 
Medication Verification).

2. Determine the most appropriate care setting for 
biologic infusion administration.
a. Care settings include hospital inpatient, hospital 

outpatient, physician office, free-standing infusion 
suite, long-term care, and the patient’s home.

b. Patients who have not received the infusion pre-
viously and/or those who have a prior history of 
adverse drug reactions should receive therapy in 
a setting that ensures safety and the ability to 
respond to adverse reactions.

c. First doses administered in the home are provid-
ed by highly educated clinicians and when there 
is availability of medications to treat an adverse 
reaction and rapid access to emergency medical 
services (see Standard 59, Infusion Medication 
and Solution Administration).3 (V)

3. Ensure clinician access to drug information.1,3-5 (V)
4. Collaborate with the health care team regarding 

serious risks associated with some biologic agents; 
risk evaluation and mitigation strategies (REMS) may 
be required.2,6-8 (V)

5. Anticipate potential orders for premedications, such 
as acetaminophen/paracetamol and diphenhy-
dramine, which may help to prevent infusion reac-
tions common to many biologics. Nonsteroidal 
anti-inflammatory agents may help prevent fevers 
when interleukin-2 is administered.3,9-11 (V)

6. Ensure availability of drugs for treatment of adverse 
reactions and anaphylaxis; consider patient safety as 
a primary factor when selecting the treatment 
setting.3,12,13 (V)

B. Store, prepare, and administer biologic infusion prod-
ucts according to the manufacturers’ directions for use 
and dispose of biologic waste in accordance with regu-
lations established by regulatory bodies in each jurisdic-
tion (eg, countries, states, provinces).
1. Do not use Ig products that have been frozen.
2. Reconstitute or prepare liquid products in a clean 

environment (refer to Standard 20, Compounding and 
Preparation of Parenteral Solutions and Medications).

3. Ensure that biologic products are at room tempera-
ture before infusing.

https://www.uspnf.com/sites/default/files/usp_pdf/EN/USPNF/revisions/gc-797-rb-notice-20200424.pdf
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4. Avoid switching Ig brands, as this puts the patient at 
greater risk for adverse reactions.14 (V)

C. Assess patients before initiation of therapy.
1. Identify risk factors including, but not limited to, 

comorbidities; infections (viral, fungal, or bacterial); 
allergy profile (food, medications, drug-drug interac-
tions); history of any previous treatment with and 
reaction to biologicals; tuberculosis testing; history 
of malignancies; weight changes; and hepatitis B 
and C screenings.

2. Evaluate vaccine status and requirements relative to 
the biologic agent; follow recommended intervals 
for vaccination administration.

3. Identify any significant changes in health status prior 
to each infusion, such as disease progression, chang-
es in weight, presence of any acute illness, infection, 
or presence of diarrhea.

4. Check vital signs prior to infusion and as indicated 
during and after the infusion.

5. Review laboratory data specific to the biologic ther-
apy prior to initiation and during subsequent infu-
sions as indicated.3,9,14-16 (IV)

D. Inform the patient and caregiver about all aspects of 
the biologic agent, including physical and psychological 
effects, and side and adverse effects, including poten-
tial toxicities and delayed reactions. Educate patients 
about how to manage adverse effects and when to 
escalate concerns or notify the health care team 
for further assessment (see Standard 8, Patient 
Education).3,14,15,17 (V)

E. Select the most appropriate flow-control device for the 
biologic infusion therapy, considering factors such as:
1. Manufacturers’ recommendations for rate control, 

dosing considerations, volume, duration; age, acuity, 
and mobility of the patient; health care setting; and 
the potential for side effects or adverse effects of the 
therapy (refer to Standard 24, Flow-Control Devices).

2. Identify if filtration is required (see Standard 35, 
Filtration).3,15 (V)

F. Consider the option for self-administered subcutaneous 
immunoglobulin (SCIg) infused at various intervals, usu-
ally weekly or biweekly, using a subcutaneous pump 
and needle set, or daily as a subcutaneous push infu-
sion; self-administered hyaluronidase-facilitated SCIg is 
infused at 3- or 4-week intervals using a subcutaneous 
infusion pump.3,16-18 (II)
1. Ensure that the first SCIg dose is administered in a 

controlled setting under medical supervision.16 (V)
2. Limit infusion volume of standard SCIg to no more 

than a 30-mL volume per site. For hyaluronidase- 
facilitated SCIg, follow manufacturers’ recommen-
dations for site volume limits (see Standard 58, 
Subcutaneous Infusion and Access Devices).16,18 (V)

3. Identify the best method for flow control. This is 
generally via a syringe pump; however, a manual 
push can be utilized for some patients. Consider 

patient preference and health care team recom-
mendation.2,14,19 (V)

4. Educate the patient/caregiver about drug prepara-
tion, subcutaneous administration, the impor-
tance of site rotation, adherence to therapy, and 
what to monitor or report during or after the 
injection.16,18,19 (V)

G.  Consider the option for nurse-administered home 
administration of intravenous immunoglobulin (IVIg) in 
long-term, stable patients who require extended thera-
py for primary immune deficiency diseases.20 (IV)
1. Data suggest that treatment outcomes were 

enhanced by home administration, as reflected by 
improved adherence to therapy as measured by 
infusion frequency and decreased cost per 
infusion.19,21 (IV)
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62. PATIENT-CONTROLLED ANALGESIA

Standard
62.1 The clinician is knowledgeable of the appropriate 
drugs used with patient-controlled analgesia (PCA), includ-
ing pharmacokinetics and equianalgesic dosing, contrain-
dications, side effects and their management, appropriate 
administration modalities, and anticipated outcomes.
62.2 The decision to initiate PCA occurs in collaboration 
with the patient and the health care team based on assess-
ment of PCA risk factors and the patient’s level of under-
standing and ability to use PCA.
62.3 Pain management is comprehensive and individual-
ized and involves the patient and caregiver in developing a 
treatment plan and setting realistic and measurable goals.

Practice Recommendations
A.  Assess the patient for the appropriateness of PCA ther-

apy and the patient’s comprehension of and ability to 
participate in the intended therapy.1,2 (V)
1. PCA use for pain control outside of the acute care 

setting (eg, home care), including treatment of 
cancer-related pain in adults and children, has been 

found to be safe and effective when patient safety 
measures are appropriately addressed.3-5 (II)

B. Assess the patient and caregiver for appropriateness of 
using authorized agent-controlled analgesia (AACA) if 
the patient is unable to actively participate in PCA or 
patient/nurse-controlled analgesia (PNCA) for infants 
and children.1,6-8 (IV)
1. Provide caregiver education and evaluate compe-

tency prior to AACA, including patient assessment, 
what to report to provider, operating instructions 
for electronic infusion pump, appropriate actions to 
take if therapy is not meeting patient needs, and 
contact information for support services.1,2,5,7,9 (IV)

C. Use standardized medication concentrations and stan- 
dardized or preprinted order sets for PCA and AACA 
that allow for individualization of dose.2,10-12 (V)
1. Range orders must have objective measures to 

direct correct medication dose adjustment.11,13 (V)
2. Dosing should be based on comprehensive patient 

assessment and should not be based solely on pain 
assessment score (numeric or behavioral).11,13-17 (V)

D. Identify patient risk factors that include, but are not 
limited to, older age, morbid obesity, known/suspected 
sleep disorder breathing problems, pre-existing pulmo-
nary and/or cardiac disease, renal insufficiency, 
impaired liver function, and continuous basal 
infusions.9,12-15,17-24 (I)
1. Additional risks specific to infants include 

prematurity, developmental delays, age (<1 year), 
underweight.25 (IV)

2. Carefully evaluate patient safety in the setting of 
concomitant use of sedation medica-
tions.11,13,14,18,21-23,26 (I)

E. Perform an independent double check by 2 clinicians 
prior to initiation of the PCA and when the syringe, 
solution container, drug, or rate is changed.2,10 (V)
1. Give special attention to drug, concentration, dose, 

and rate of infusion according to the order and as 
programmed into the electronic infusion pump in 
order to reduce the risk of adverse outcomes and 
medication errors (see Standard 13, Medication 
Verification).

2. Validate that the administration set is correctly 
connected for immediate delivery of analgesic and 
is configured to prevent retrograde flow of 
medication.15,27,28 (V)

F. Provide individualized patient and caregiver education 
appropriate to duration of therapy and care setting, 
treatment options, the purpose of PCA therapy, fre-
quency of monitoring, expected outcomes, precau-
tions, potential side effects, symptoms to report, and 
how dose will be adjusted.2,9,11-13,16-18,29,30 (I)

G. Evaluate the effectiveness of PCA/AACA/PNCA and 
potential adverse events, using valid and reliable moni-
toring and assessment methods for pain (eg, scales) and 
documentation tools, through:
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1. Regular assessment and reassessment of patient 
self-report of pain or objective measure of pain 
using a valid, reliable, developmentally appropriate 
pain assessment tool individualized to the 
patient.1,9,11-13,16,27,29-32 (I)

2. Monitoring for potential adverse effects based on 
type of opioid therapy, individual patient risk fac-
tors, and response to therapy including, but not 
limited to, sedation and respiratory depres-
sion.1-3,9,11,13,16,18-20,22-24,27,29,30,33-37 (I)
a. Use a validated sedation scale and direct assess-

ment of quality and adequacy of respira-
tions.2,9,15,18-20,22,23,26,27,33,38 (I)

3. In the presence of risk factors, use continuous mon-
itoring of capnography, pulse oximetry, and/or other 
clinically effective methods.15,19,23,26,27,38-41 (I)
a. Continuous capnography monitoring provides 

an earlier warning of respiratory depression as 
compared to continuous oximetry and is associ-
ated with a significant reduction in the incidence 
of opioid-induced respiratory depression (OIRD), 
duration in opioid treatment, and opioid-related 
severe adverse events.33,40,42 (I)

b. Consider nurse-worn or centralized monitoring 
of respiratory devices to improve alarm recogni-
tion.15,22,33,39 (II)

c. Recognize the risk of supplementary oxygen 
delivery in masking reduced respiratory 
drive.18,19,25,27,33,38,40 (I)

4. Regular evaluation of PCA device function, number 
of injections and attempts, potential for patient 
manipulations.2,43 (IV)

5. Regular assessment of the VAD path and patency to 
assure correct delivery of dose.44,45 (IV)

6. Consideration of the need for change in treatment 
methods as necessary. Adjust pain management 
plan based on pain relief and presence of adverse 
effects.9,11,12,14,17,18,31 (I)

H. Ensure clinicians receive education that addresses 
pain assessment, safe use of opioids, risk of concomi-
tant use of sedating medications, operation of elec-
tronic infusion pump, and the need to individualize 
pain management based on individual needs of the 
patient.6,9,10-16,18,20,22,24,26,29,30,35,43,44,46 (I)

I. Assure adequacy of the pain management plan and 
patient stability during handoffs to different clinicians 
and/or settings.1,12,14,18 (I)

J.   Participate in selection and evaluation of PCA electronic 
infusion pump and monitoring equipment and in quali-
ty processes to promote patient safety, which include 
review of administration of opioid reversal and opi-
oid-related resuscitation, DERS, technology/decision 
support, barcoding technology, root cause analysis, 
Healthcare Failure Mode and Effect Analysis (HFMEA), 
and prescription drug monitoring programs to evaluate 
opioid utilization.10-12,14-16,18-21,24-26,29,30,35,39,43-45,47,48 (I)
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63. PARENTERAL NUTRITION

Standard
63.1 The decision to implement PN occurs in collaboration 
with the patient/caregiver and the health care team based 
on the projected treatment plan.
63.2 PN is administered using filtration appropriate to the 
type of solution.
63.3 PN is administered using an electronic infusion pump 
with anti–free-flow-control and appropriate alarms.
63.4 Medications are not added or co-infused with the PN 
solution before or during infusion without consultation 
with a pharmacist regarding compatibility and stability.

Practice Recommendations
A.  Prescribe PN safely and appropriately.

1. Use the enteral route in preference to the parenteral 
route for nutrition support whenever feasible.1-5 (IV)

2. For patients who will transition from an acute care 
setting to a home care setting, include the following 
factors in the discharge planning process: insurance 
coverage, appropriate VAD, home safety, and a phys-
ical, nutritional, and psychological needs assess-
ment.1,5-8 (IV)

3. Use standardized order forms or templates and 
CPOE whenever feasible, as they have been found to 
prevent errors related to prescriptions for PN.1 (IV)

4. Develop written protocols for PN component substi-
tution or conservation methods in the event of 
drug/component shortage.1 (IV)

B. Administer PN safely.
1. Filter PN solutions with the correct filter pore size. 

Place the filter as close to the patient as possible on 
the administration set.
a. Use a 0.2-micron filter for PN solutions without 

lipid injectable emulsions (ILE).
b. Use a 1.2-micron filter for PN solutions containing 

ILE (also known as total nutrient admixture [TNA]).
c. Use a separate 1.2-micron filter for separately 

infused ILE; attach to an injection site below the 
0.2-micron filter used for dextrose/amino acid 
solution or administer via a separate VAD/lumen.

d. Change all filters used for PN solutions in accor-
dance with manufacturers’ directions for use, 
which is generally every 24 hours (often an inte-
gral part of the administration set). Change all 
filters used for lipid emulsions every 12 hours. 
Prime filters immediately before use.1,8,9 (IV)

2. Replace administration sets for PN solutions (TNA 
and amino acid/dextrose formulations) with each 
new PN container, which is typically every 24 hours; 
replace administration sets used for ILE with each 
new infusion; hang time for ILE should not exceed 
12 hours (see Standard 43, Administration Set 
Management).1 (IV)

3. Use administration sets free of Di[2-ethylhexyl]
phthalate (DEHP) to administer lipid-based solu-
tions, such as ILE or PN solution containing ILE. 
DEHP is lipophilic and is extracted into the lipid solu-
tion with commonly used polyvinyl chloride admin-
istration sets and containers. DEHP is considered a 
toxin, and studies have demonstrated increased 
DEHP levels in lipid solutions, which is especially a 
risk with neonatal, pediatric, and long-term home 
care patients (see Standard 43, Administration Set 
Management).10-12 (IV)

4. Consider the osmolarity when administering via a 
CVAD vs a PIVC.
a. Administer PN solutions/emulsions containing final 

concentrations that result in an osmolarity greater 
than 900 mOsm/L through a CVAD (see Standard 
26, Vascular Access Device Planning).1 (IV)

b. Reserve the administration of peripheral PN 
solutions/emulsions with a final concentration 
of 10% dextrose or lower through a short PIVC 
for situations in which a CVAD is not currently 
feasible and delay of feeding would be detri-
mental to the patient. Consider dextrose and 
other additives that affect osmolarity and do not 
exceed an osmolarity of 900 mOsm/L for periph-
eral PN solutions.
i. The osmolarity limit for peripheral PN is an 

area of needed research.
ii. Use peripheral PN as a bridge to central PN, 

when oral intake or enteral nutrition is sub-
optimal, or when the patient’s clinical condi-
tion does not justify CVAD placement.

iii. The use of midline catheters for peripheral 
PN has not been studied; the location of mid-
line catheters in a deeper vein may mask 
early signs of phlebitis.
•	 Do	not	use	midline	catheters	for	continu-

ous vesicant therapy, PN, or solutions with 
extremes of pH or osmolarity (refer to 
Standard 26, Vascular Access Device 
Planning).

iv. Recognize the increased risk for phlebitis 
with peripheral PN; weigh the risks vs bene-
fits for peripheral PN administration and limit 
duration of therapy to no more than 14 
days.1,5,8,12-15 (IV)

c. Peripheral infusion therapies should ideally be 
isotonic and of physiological pH. When this is 
not achievable, peripheral IV infusion of 
extremes of pH and osmolarity should be 
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avoided to reduce vascular endothelial damage. 
In clinical practice, many parameters including 
VAD location, number of infusion therapies, vein 
selected, related venous blood flow, infusion 
volume, and infusion duration, contribute to 
vessel damage. There is no well-defined and 
generally recognized pH and osmolarity limit 
(refer to Standard 26, Vascular Access Device 
Planning).

5. Use electronic infusion pumps with anti–free-flow pro-
tection and alarms for occlusion. Consider the use of 
electronic infusion pumps with DERS (ie, smart pumps), 
as they are associated with reduced risk for infusion-re-
lated medication errors, including error interceptions 
(eg, wrong rate), and reduced adverse drug events (see 
Standard 24, Flow-Control Devices).1 (IV)

6. Reduce the risk of catheter-associated bloodstream 
infection when administering PN.
a. Avoid blood sampling via the CVAD used for PN 

(see Standard 34, Vascular Access Device 
Placement; Standard 44, Blood Sampling).1 (V)

b. Consider dedication of a single lumen to PN admin-
istration when a multilumen CVAD has been placed; 
this remains an area of needed research (see 
Standard 26, Vascular Access Device Planning).1 (IV)

c. Avoid attaching administration sets until the 
time of infusion.1 (I)

C.  Monitor the patient and provide patient and clinical 
staff education.
1. Include physiological, sociological, and psychological 

aspects of response to therapy for patients who are 
on long-term PN.1,6,7 (I)

2. Monitor patient receiving PN for the following: body 
weight; fluid and electrolyte balance; metabolic toler-
ance, especially glucose control; organ function; nutri-
tion therapy-related complications; functional perfor-
mance; and psychological responses. Educate the 
home patient/caregiver about signs and symptoms of 
metabolic intolerance, infection, and access device 
complications to report to the health care team.1,6,7 (IV)

3. Monitor blood glucose on and off PN during initial 
cycling in the acute care or home setting.1 (V)

4. Teach patients or family members of patients who 
receive home PN about access device care, weight 
and hydration monitoring, blood/urine glucose 
monitoring, electronic infusion pump use and trou-
bleshooting, and signs and symptoms to report, and 
assist patients on how to fit PN into their lifestyles 
(see Standard 8, Patient Education).1,6,7 (I)
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64. BLOOD ADMINISTRATION

Standard
64.1 Administration of blood and blood components, 
including the use of infusion devices and ancillary equip-
ment, and the identification, evaluation, and reporting 
of adverse events related to transfusion are established 
in organizational policies, procedures, and/or practice 
guidelines.
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64.2 Verification of the correct patient and blood product 
is performed in the presence of the patient prior to 
transfusion.
64.3 Blood and blood components are transfused through a 
transfusion administration set that has a filter designed to 
retain potentially harmful particles.

Practice Recommendations
A.  Assess benefits vs the risks of transfusion prior to 

administering human blood and blood components 
(whole blood, red blood cells [RBCs], plasma and plasma 
components, platelets, granulocytes, cryoprecipitate).
1. Patient blood management (PBM) is an evi-

dence-based, multidisciplinary approach aimed at 
optimizing the care of patients who might require a 
blood transfusion. PBM programs assist clinicians to 
make decisions about appropriate use of transfu-
sions and elimination of unnecessary transfusions 
across all patient populations. Strategies include 
management/prevention of anemia, optimizing 
coagulation/hemostasis, and implementation of evi-
dence-based indications for transfusion.1-10 (II)

B. Provide patient/caregiver education and ensure that 
informed consent is obtained.
1. Include a description of risks, benefits, and treat-

ment alternatives; an opportunity to ask questions; 
and the right to accept or refuse the transfusion.

2. Allow the opportunity for patients to discuss their 
religious/cultural beliefs regarding blood transfusion.

3. Include the following in the educational process:
a. Elements of the transfusion procedure (eg, com-

patibility testing, vascular access)
b. Signs/symptoms associated with complications of 

transfusion therapy (eg, vague uneasy feeling, 
pain, breathing difficulties, chills/flushing/fever, 
nausea, dizziness, rash/urticaria, dark/red urine); 
(see Standard 8, Patient Education; Standard 9, 
Informed Consent).9-12 (IV)

C. Perform a baseline physical assessment prior to obtain-
ing blood for transfusion, including vital signs, lung 
assessment, identification of conditions that may 
increase the risk of transfusion-related adverse reac-
tions (eg, current fever, heart failure, renal disease, and 
risk of fluid volume excess), the presence of an appro-
priate and patent VAD, and current laboratory values.
1. Identify and report any symptoms to the health care 

team that may later be mistaken for a transfusion 
reaction.

2. Recognize that fever may be a cause for delay in 
transfusion.9-11,13 (V)

D. Choose an appropriate VAD based on patient condition 
and transfusion needs.
1. PIVCs:

a. Adults: Use 20- to 24-gauge based on vein size 
and patient preference. Use a large-size catheter 
gauge when rapid transfusion is required (eg, 
18- to 20-gauge).

b. Infants/children: Options include the umbilical 
vein (neonates) or a vein large enough to accom-
modate a 22- to 24-gauge catheter.

c. Transfuse RBCs at a slower rate when using 
small-gauge catheters; the pressure with rapid 
transfusion via a small-gauge catheter may 
cause hemolysis.

2. CVADs are acceptable for blood administra-
tion.9-11,13-15 (IV)

E. Perform patient and blood product identification and 
inspect blood component for abnormalities at the time 
the blood component is released from the transfusion 
service and in the presence of the patient before pre-
paring the transfusion.
1. Verify the following: provider order for transfusion; 

patient’s 2 independent identifiers, ABO group and 
Rh type, donation identification number, cross-
match test interpretation if performed, special 
transfusion requirements, expiration date/time, and 
date/time of issue.

2. Use an independent double check by 2 adults in the 
presence of the patient (eg, hospital/outpatient setting: 
2 persons trained in the identification of the recipient 
and blood components; in home setting: nurse and 
responsible adult); automated identification technolo-
gies may be used and are successful in improving the 
identification system (eg, barcode identification, radio 
frequency identification devices, biometric scanning).

3. Inspect each blood component prior to transfusion 
and do not use if container is not intact or if the 
appearance is not normal (eg, abnormal color, pres-
ence of clots, excessive air/bubbles, unusual odor) 
and return it to the transfusion service.9-11,13 (IV)

F. Administer blood or blood components with 0.9% sodi-
um chloride.
1. Do not add or infuse any other solutions or medica-

tions through the same administration set with blood 
or blood components (do not piggyback blood 
administration sets into other infusion administration 
sets).9-11,13 (IV)

G. Filter all blood components and follow the manufactur-
ers’ directions for filter use.
1. Use a filter designed to remove blood clots and 

harmful particles; standard blood administration 
sets include a 170- to 260-micron filter.

2. Do not use microaggregate filters routinely; these 
may be used for reinfusion of blood shed during 
high blood loss surgical procedures.

3. Leukocyte reduction filtration is generally preferred 
“prestorage” or shortly after blood collection. 
Bedside leukocyte reduction is a less efficient 
method and has been associated with dramatic 
hypotension in some patients. Use of leukocyte-re-
duced blood products (RBCs and platelets) decreas-
es the risk of febrile transfusion reactions, risk of 
human leukocyte antigen (HLA) alloimmunization, 
and transmission of cytomegalovirus (CMV).
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4. Never use leukocyte filtration when transfusing gran-
ulocyte or hematopoietic progenitor cells.9-11,13 (IV)

H. Change the transfusion administration set in conjunc-
tion with manufacturers’ directions for use.
1. Clinical studies establishing the maximum time for 

set use are lacking; in accordance with the AABB, if 
the first unit requires 4 hours for transfusion, the 
administration set and filter is not reused. Transfusion 
guidelines from other countries recommend chang-
ing the administration set every 12 hours.

2. Note that most standard filters have a 4-unit maxi-
mum capacity; follow manufacturers’ directions for 
use.9-11,16 (IV)

I. Administer and complete each unit of blood or blood 
component within 4 hours.
1. Ask the transfusion service to divide a unit of RBCs 

or whole blood into smaller aliquots when it is antic-
ipated that the unit cannot be transfused within 4 
hours (eg, pediatric patients or adult patients at risk 
for fluid overload).

2. Administer platelets over 1 to 2 hours.
3. Administer plasma as quickly as tolerated by the 

patient or over 15 to 60 minutes.
4. Electronic infusion pumps that have a labeled indi-

cation for blood transfusion should be used. 
Electronic infusion pumps can be used to deliver 
blood or blood components without significant risk 
of hemolysis of RBCs or platelet damage. Follow the 
manufacturers’ directions for use (see Standard 24, 
Flow-Control Devices).

5. Manual pressure cuffs can be used to increase RBC 
flow rate when rapid transfusion is required. 
Externally applied compression devices should be 
equipped with a pressure gauge, totally encase the 
blood bag, and apply uniform pressure against all 
parts of the blood container. Pressure should not 
exceed 300 mm Hg. A standard sphygmomanometer 
is never used for this purpose. For rapid infusion, a 
large-gauge catheter may be more effective than a 
pressure device.9-11,13 (IV)

J. Use blood and fluid warmers when warranted by 
patient history, clinical condition, and prescribed thera-
py including, but not limited to, avoiding or treating 
intraoperative hypothermia, trauma management, 
exposure, plasma exchange for therapeutic apheresis, 
patients known to have clinically significant cold agglu-
tinins, neonate exchange transfusions, and replacement 
of large blood volumes (refer to Standard 25, Blood and 
Fluid Warming).

K. Monitor for adverse transfusion reactions.
1. Check the patient’s vital signs within 30 minutes prior 

to transfusion, 15 minutes after initiating transfusion, 
upon completion of the transfusion, 1 hour after the 
transfusion has been completed, and as needed if 
warranted by clinical observation of the patient’s con-
dition. Assess the patient for any adverse reactions at 
least every 30 minutes throughout the transfusion.

2. Initiate nonemergent transfusions slowly and remain 
near the patient; major reactions usually appear 
before the first 50 mL have been transfused; increase 
the transfusion rate after 15 minutes when there are 
no signs of a reaction and to ensure the completion 
of the unit within 4 hours.

3. Stop the transfusion immediately if signs and symp-
toms of a transfusion reaction are present; notify 
the provider and transfusion service and administer 
emergency medications as prescribed.
a. Do not administer emergency medications 

through the blood administration set; prime a 
new administration set with 0.9% sodium chlo-
ride for infusion through the VAD.

4. Monitor patients for transfusion reactions for at 
least 4 to 6 hours to detect febrile or pulmonary 
reactions associated with the transfusion; for 
patients not under direct observation after the 
transfusion, provide patient education about signs 
and symptoms of a delayed transfusion reaction and 
importance of reporting.9-11,13 (IV)

L. Ensure safe transfusion practice if transfusing in an 
out-of-hospital setting (eg, dialysis, skilled nursing facil-
ities, home, outpatient surgery).
1. Develop well-planned programs that incorporate all 

relevant aspects for hospital transfusion.
2. Employ the following when transfusing in a home 

setting: documentation showing no identified adverse 
events during previous transfusions; immediate 
access to the provider by phone during the transfu-
sion; presence of another competent adult in the 
home who is available to assist with patient identifica-
tion and summon for medical assistance if needed; 
ability to transport blood product in appropriate con-
tainers; and the ability to appropriately dispose of 
medical waste.13 (V)
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65.  MODERATE SEDATION/ANALGESIA 
USING INTRAVENOUS INFUSION

Standard
65.1 IV infusion of moderate sedation/analgesia is provided 
in accordance with laws, rules, and regulations established 
by regulatory and accrediting bodies in each jurisdiction 
and in accordance with organizational policy.
65.2 An emergency cart and reversal agents are immedi-
ately accessible, and clinicians with expertise in patient 
age and size appropriate airway management, emergency 
intubation, advanced cardiopulmonary life support, and 
management of potential complications are immediately 
available.

Practice Recommendations
A.  Identify a list of medications that may be administered 

by the clinician. Medications for moderate sedation 
that may be administered include benzodiazepines 
(midazolam, diazepam), narcotics (fentanyl, meperi-
dine), propofol, neuroleptic tranquilizers (droperidol), 
and antihistamines (diphenhydramine).1-7 (IV)

B. Ensure that informed consent was obtained according 
to organizational policy and procedure (refer to Standard 
9, Informed Consent).

C. Establish the discharge plan prior to the procedure, 
including the need to have a family member/caregiver/
friend drive the patient home and observe the patient 
after the procedure.1,2,4,5,7-10 (IV)

D. Perform a comprehensive preprocedural assessment to 
include medical history/current condition, current med-
ications, allergies, previous sedation experience, drug/
alcohol/tobacco use, and verification of nothing by 
mouth (NPO) status.11 (IV)
1. Consult with an anesthesia provider for any prob-

lematic issues identified during the assessment, 
such as significant opioid use, history of intoler-
ance to moderate sedation, airway issues, 
allergies, sleep apnea, morbid obesity, gastric 
outlet obstruction, gastroparesis, and significant 
comorbidities.1-10 (IV)

E. Initiate and maintain vascular access throughout the 
procedure and recovery for administration of medica-
tions and for potential need for emergency resuscita-
tive medications and/or reversal agents; moderate 
sedation may convert to deep sedation and loss of 
consciousness due to the types of agents used,  
the patient’s physical status, and drug 
sensitivities.1-3,6-10,12,13 (IV)

F. Monitor the patient continuously throughout the pro-
cedure, including blood pressure, respiratory rate, oxy-
gen saturation, cardiac rate and rhythm, and level of 
consciousness.1,3-7,10,12,14-16 (IV)
1. Use of advanced monitoring techniques such as 

acoustic respiratory monitoring and processed elec-
troencephalography may be useful in early detec-
tion of oxygen desaturation and respiratory depres-
sion.14 (II)

2. Consider the use of capnography to measure ade-
quacy of ventilation.1,2,4-7,10,14 (IV)

3. Observe the patient for at least 90 minutes after the 
procedure if reversal agent administration is 
required.2,7,10 (IV)

G.  Address the following patient/caregiver education top-
ics prior to, and reinforce teaching after, the procedure:
1. Sedation/analgesia infusion and procedure and 

what to expect.
2. Postprocedural restrictions.
3. Potential complications related to the VAD site and 

the procedure, emergency instructions, and 24-hour 
contact phone number.1,2,4-6 (IV)
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66. THERAPEUTIC PHLEBOTOMY

Standard
66.1 Selection of the most appropriate type of VAD for 
therapeutic phlebotomy occurs in collaboration with the 
patient/caregiver and the health care team based on the 
projected treatment plan.
66.2 Interventions to reduce the risk for side effects and/or 
adverse reactions associated with therapeutic phlebotomy 
are implemented.
66.3 All medical waste, including the blood from the thera-
peutic phlebotomy, is disposed of in accordance with orga-
nizational policies, procedures, and/or practice guidelines.

Practice Recommendations
A.  Establish parameters for therapeutic phlebotomy: labora-

tory values to be assessed specific to the patient’s diag-
nosis, parameters for laboratory values guiding the indi-
cation for phlebotomy, frequency of phlebotomy, type of 
VAD, and volume of blood to be withdrawn.1-3 (V)

B. Prevent, manage, and recognize common side effects such 
as hypovolemia and nausea/vomiting or rare adverse 
events by using a reclining chair or exam table/bed for the 
procedure; monitor vital signs before and after the proce-
dure; encourage oral hydration before and after the proce-
dure; ask about fear of needles or blood; and administer 
parenteral solution replacement if prescribed, indicating 
the type of solution, amount, and rate of infusion.1-10 (IV)

C. Select the most appropriate VAD based on patient con-
dition, anticipated duration of treatment, and other 
infusion therapies: 
1. Short PIVC using a 16- to 20-gauge device and 

inserted before phlebotomy and removed upon 
completion.

2. CVAD (including implanted vascular access port), if 
already placed, and therapeutic phlebotomy will not 
compromise other infusion therapies.11 (V)

D. Blood collection receptacles may include collection bags 
used for volunteer blood donation or bags specifically 
designed for therapeutic phlebotomy; syringes may also 
be used based on the VAD. Do not use vacuum bottles 
to facilitate blood flow due to risk of air embolism.11 (V)

E. Instruct the patient to remain in a reclining position for 
several minutes after the procedure, then instruct to 
rise slowly.3,5 (V)

F.   Address the following topics in patient education: potential 
side effects such as a hematoma, dizziness, syncope, head-
ache, nausea/vomiting, and fatigue. Instructions should 
include the type and amount of physical activity for speci-
fied time period(s) before and after the procedure.7-9,12 (V)
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Infusion Therapy Standards of Practice

Infusion Teams/Vascular Access Teams in  
Acute Care Facilities

Appendix A

Infusion therapy and the appropriate vascular access for its 
delivery is required for patients of all ages in all areas and 
departments within an acute care facility. This is an inva-
sive, high-risk, problem-prone therapy that requires close 
attention to safe delivery processes, outcome monitoring, 
and quality improvement (QI). The infusion team/vascular 
access team (VAT) is a group of clinicians centrally struc-
tured within the facility charged with the goal of accuracy, 
efficiency, and consistency for the delivery of infusion and 
vascular access services. Attention to this goal will reduce 
and/or eliminate complications, lower costs, decrease 
length of stay, and reduce liability while promoting vascular 
preservation and greater patient satisfaction.

The team consists of a staff mix of licensed and unli-
censed assistive personnel who have met identified quali-
fications to function in the infusion specialty practice. INS 
believes that registered nurses specializing in this practice 
provides the most appropriate leadership for the team. A 
physician serving as a medical advisor may also complement 
the team. Unlicensed team members work under the direc-
tion of the licensed staff. The most appropriate department 
for location of the team has not been identified, however 
teams may function as part of nursing, pharmacy, infection 
prevention or radiology, or as an independent department.

This team provides guidance for establishing policy 
and evidence-based practices for all facility departments 
according to applicable standards and guidelines. While 
this team may not be directly administering each infusion, 
they provide the advanced knowledge for safe practices to 
support the primary care staff. Consequently, the roles of 
the infusion team/VAT members include direct care provid-
ers, educators, consultants, coaches, mentors, advocates, 
coordinators, and managers.

The scope of services for the infusion team/VAT includes 
selection of the most appropriate vascular access device 
(VAD) based on shared decision-making with the patient 
and health care team; safe VAD insertion and manage-
ment during its dwell; and delivery of all infusion therapies 
including solutions, medications, biologic agents, blood 
and blood components, and parenteral nutrition. The 
specific services provided by the team should be based on 
the infusion therapy needs and risks of patient populations 
served, the clinical outcomes identified through QI and risk 
management processes, and the complexity of knowledge 
and skills required to perform each intervention. Roles 
and responsibilities for the primary staff members should 
be clearly identified and differentiated from those of the 
infusion team/VAT.



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

S198  Copyright © 2021 Infusion Nurses Society Journal of Infusion Nursing

The Art and Science of Infusion Nursing

Appendix B

INS recognizes the historical and contemporary problems 
with aseptic technique and the consequential risks to 
patient safety. It is widely noted that variable and ambig-
uous terminology for this critical clinical practice has 
inhibited effective education, standardized practice, and 
ultimately patient safety.1-4

In consideration of these problems and challenges, this 
edition of the Infusion Therapy Standards of Practice (the 
Standards) has introduced a new dedicated standard for 
aseptic technique. It features the original and explicitly 
defined ANTT Clinical Practice Framework that is used 
widely as a de facto international standard. All reference 
to aseptic technique throughout the Standards is therefore 
articulated using unique practice terms and principles of 
ANTT as outlined below.

WHY HAS INS ADOPTED ANTT AS A 
SPECIFIC STANDARD FOR ASEPTIC 
TECHNIQUE?

Although recognizing problems with practice, stakeholder 
organizations over recent years have typically only “pre-
scribed aseptic technique” with virtually no meaningful 
description. Such “prescription without description” of 
aseptic technique, and the lack of consistent education 
and competency assessment, does not provide the level of 
clinical oversight and attention to quality improvement that 
this critical clinical competency demands.

INS provides global leadership for infusion practice and 
ultimately patient advocacy by developing and dissemina-
ting standards of practice. Establishing standards of aseptic 
technique are a global concern, and standardizing practice 
internationally with ANTT as a universal approach will help 
improve patient safety. The best example of a standardized 
approach to an important clinical competency is basic life 
support. Internationally, the health care community shares 
common clinical guidelines, recommendations, and prac-
tice terminology for resuscitation, thus supporting consis-
tent practice across the globe.5

INS seeks to promote research inquiry for practice 
advancement, and aseptic technique is integral to a wide 
range of research in infusion practices. It is clear from an 
increasing number of international publications that the 
common and standardized language in the ANTT Clinical 
Practice Framework is being used to support more mean-
ingful and generalizable research.6-9

Some clinicians may find ANTT terminology a change. 
Therefore, it is useful to remember it reflects a rational-
ization of the inaccurate, interchangeable, and variable 
practice terms that exist, and a step forward to a more 
universal approach for the ultimate benefit of consistent 
patient care.

THE ANTT FRAMEWORK EXPLAINED

Originated by Rowley10 and defined by the National Institute 
for Health and Care Excellence (NICE),11 ANTT is a specific 
type of aseptic technique with a unique theory and Clinical 
Practice Framework. The Framework is designed for use 
with all invasive clinical procedures and management of 
indwelling medical devices in all patients. As well as robust-
ly defining the different elements of aseptic practice, it 
better explains the necessary integration of these elements 
for different clinical situations. To this end, maintaining 
asepsis during infusion therapy is a diverse and challeng-
ing practice and applying ANTT principles supports clinical 
decision-making.

The Aim Is Always Asepsis
ANTT is fundamentally based on the practice aim of asepsis 
for all invasive clinical procedures. This is because:
•	 The practice aim of clean technique is not appropriate for 

invasive procedures as it is a visual standard of hygiene 
applied to invisible microorganisms.

•	 The practice aim of sterile technique, free of ALL micro-
organisms, is not achievable in typical health care set-
tings due to the ever presence of microorganisms in the 
air environment.

Aseptic Non Touch Technique (ANTT®)  
Clinical Practice Framework
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•	 The practice aim of asepsis or aseptic technique, the 
absence of pathogenic organisms, in sufficient quantity 
to cause infection, is achievable. ANTT includes the 
words ‘non-touch’ to be descriptive, as non-touch tech-
nique is a critical component of this practice.

How Asepsis Is Achieved
To achieve asepsis in practice and support education and 
research, ANTT uses a novel approach termed Key-Part and 
Key-Site Protection.3,11 This model educates the clinician to 
always identify and protect the most important parts of the 
equipment and the vulnerable sites on the patient during 
any clinical procedure.
•	 Key-Parts

Key-Parts are the parts of equipment that if touched or 
contaminated are most likely to contaminate and poten-
tially infect the patient. Examples include the syringe tip, 
male luer end/spike of administration set, needleless 
connector, injection needle, or the open lumen of a cen-
tral vascular access device (CVAD).

•	 Key-Sites
Key-Sites are any portal of entry for microorganisms into 
the patient. Examples include any vascular access device 
(VAD) site, injection site, or open wound.

The Key-Part and Key-Site Rule
Safe practice is assured when clinicians always adhere to 
this rule: Key-Parts must only come into contact with other 
aseptic Key-Parts and Key-Sites.

ANTT Needs to Be Efficient as Well as Safe
The ANTT Clinical Practice Framework establishes two 
ANTT approaches to efficiently accommodate simple and 
complex procedures:
•	 Standard-ANTT

Key-Parts are protected individually. It is used for proce-
dures where it is simple to achieve and maintain asepsis. 
Such procedures, for example intravenous (IV) medication 
administration, will typically have few small Key-Parts, be 
minimally invasive, have a short duration of less than 20 
minutes and require low levels of personal protective 
equipment (PPE). Two types of aseptic fields are used in 
Standard-ANTT to protect Key-Parts independently.
 General Aseptic Field: A decontaminated and disin-

fected surface, or single-use procedure kit/barrier. 
Used to provide a controlled work space, promoting, 
but not ensuring asepsis.

 Micro Critical Aseptic Field: A small protective sterile 
surface/housing (eg, sterile caps, covers, or the inside 
of recently opened sterile equipment packaging). 
Used to protect Key-Parts individually and placed/
transported within a General Aseptic Field.

•	 Surgical-ANTT
Key-Parts are protected together. It is used for proce-
dures that are technically complex to achieve and main-
tain asepsis. Such procedures, for example peripherally 

inserted central catheter (PICC) insertion, will typically 
involve many and/or large Key-Parts, a relatively large 
open Key-Site, have a long duration of more than 20 min-
utes, be significantly invasive, and require high levels of 
PPE. One type of aseptic field is used in Surgical-ANTT to 
protect Key-Parts together as a group.

  Critical Aseptic Field: A large sterile drape/barrier. 
Used to ensure asepsis; all procedure equipment is 
placed upon the drape and protects multiple and 
often large Key-Parts collectively.

ANTT RISK ASSESSMENT

Infusion therapy is a diverse specialty ranging from relative-
ly simple to very complex clinical procedures. Often, the 
most suitable type of ANTT for any particular procedure 
is defined in organizational policy. In other situations, the 
ANTT Risk Assessment should be used to determine the 
type of ANTT approach to use. The decision is guided by 
asking the question:

Is it technically easy to protect and maintain the asepsis of 
the Key-Parts and Key-Sites during this procedure?

If yes, then Standard-ANTT is used. If no, then Surgical-ANTT 
would be selected. To help make this clinical judgment 
the clinician will consider a number of practice variables, 
including:
•	 The number and size of Key-Parts and Key-Sites.
•	 The invasiveness of the procedure.
•	 The duration of the procedure.
•	 The environment within which the procedure will take 

place.
•	 The level of PPE required.

APPLYING ANTT TO PRACTICE

Example 1: IV Drug Preparation and 
Administration
By applying the ANTT Risk Assessment above, the clinician 
would likely determine the use of Standard-ANTT due to 
asepsis being relatively easy to establish and maintain. This 
is due to the following factors:
•	 Few and small Key-Parts are used.
•	 The Key-Parts are relatively easy to protect individually 

with a combination of Micro Critical Aseptic Fields (eg, 
sterile caps and the inside of recently opened sterile 
packaging) and use of a non-touch technique within a 
General Aseptic Field (eg, a procedure tray).

•	 The procedure is short in duration (typically <20 minutes) 
and minimally invasive.

Preparation
The clinician performs hand hygiene and selects the appro-
priate PPE. The procedure tray is disinfected providing a clean 
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work space or a barrier is used (General Aseptic Field). While 
the work space dries, all required equipment is gathered 
and placed around the procedure tray. Immediately prior to 
equipment assembly, hand hygiene is repeated and nonsterile 
gloves donned according to organizational policy. Once opened 
and assembled, immediately protect individual Key-Parts with 
Micro Critical Aseptic Fields, and place onto the work space. 
Waste and sharps are safely disposed, PPE removed, and hand 
hygiene performed.

Administration
With clean hands and fresh nonsterile gloves (as required), 
the clinician will disinfect the injection port/needleless con-
nector and allow to dry fully. Syringes are removed from the 
procedure tray/barrier (General Aseptic Field). The protec-
tive syringe cap is removed or the syringe is removed from its 
packaging (both Micro Critical Aseptic Fields) and connected 
immediately and directly to the injection port/needleless 
connector (ie, aseptic Key-Part to aseptic Key-Part).

Example 2: PICC Placement
By applying the ANTT Risk Assessment, the provider would 
determine the use of Surgical-ANTT due to asepsis being 
more difficult to achieve and maintain. This is due to the 
following factors:
•	Many, and some large, Key-Parts and one small but inva-

sive Key-Site are used.
•	 The Key-Parts are not easily managed and all Key-Parts 

need to be protected.
•	 The procedure is typically 30 to 60 minutes or more in 

duration, relatively invasive, and is associated with a risk 
for infection.

Preparation
The clinician performs hand hygiene and selects appropri-
ate PPE. The procedural area is disinfected providing a clean 
work space. While the work space dries, all required equip-
ment is gathered. Immediately prior to opening sterile 
drapes/procedure pack, hand hygiene is repeated, creating 
a Critical Aseptic Field. The equipment and sterile supplies 
are placed onto the Critical Aseptic Field using a non-touch 
technique.

Procedure
After a surgical hand scrub is performed the clinician dons 
a sterile gown and sterile gloves. Using a non-touch tech-
nique, equipment is assembled and local anesthesia is pre-
pared. Although wearing sterile gloves, Key-Parts such as 
syringe tips and the PICC, are not touched where practical 
not to do so. At all times, all equipment must stay on and 
within the Critical Aseptic Field(s).

ANTT QUALITY IMPROVEMENT

Like any critical clinical competency that is integral to patient 
safety, ANTT must be supported as part of a comprehensive 
quality improvement program. Namely, effective clinician edu-
cation, training, competency assessment, and the ongoing 
monitoring of standards of practice through periodic audit.

ANTT is overseen and disseminated internationally by 
the Association for Safe Aseptic Practice (ASAP), provid-
ing free support, advice and resources to help with ANTT 
implementation and maintenance at ANTT.org. Although 
ANTT® is trademarked and is copyrighted material, this is to 
protect the integrity of ANTT, and not inhibit its free utiliza-
tion for educational noncommercial activities.
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Appendix C

CVAD-Associated Skin Impairment (CASI) 
Algorithm

Abbreviations: CASI, CVAD-associated skin impairment; CHG, chlorhexidine gluconate; CVAD, central vascular access device; w, with; w/o, without.
Reprinted with permission from Broadhurst D, Moureau N, Ullman AJ; The World Congress of Vascular Access (WoCoVA) Skin Impairment Manage-
ment Advisory Panel. Management of central venous access device-associated skin impairment: an evidence-based algorithm. J Wound Ostomy 
Continence Nurs. 2017;44(3):211-220. doi:10.1097/WON.0000000000000322.
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A

Accreditation. A quality assurance process under which 
health care services and operations are evaluated and 
verified by an external body to determine if recognized 
standards are met.

Active Disinfection. Use of a disinfectant to physically scrub 
the injection site/port before each access; often referred 
to as "scrub the hub.”

Add-on Device. Additional components, such as an in-line 
filter, stopcock (3-way tap), Y-site, extension set, mani-
fold set, and/or needleless connector, that is added to 
the administration set or vascular access device

Adhesive Securement Device (ASD). An adhesive-backed 
device that adheres to the skin with a mechanism to hold 
the vascular access device (VAD) in place; a separate 
dressing is placed over the ASD. Both the dressing and 
ASD must be removed and replaced at specific intervals 
during the VAD dwell time.

Adjuvant Medication. Additional medications given to 
facilitate or enhance a primary drug or medical treat-
ment.

Administration Set. A tubing set composed of plastic com-
ponents that is used to deliver infusions and typically 
includes a spike, a drip chamber, injection ports, and a 
male luer end. Variations may include a Y-set, integrated 
filter, and microbore tubing.

Admixture. To mix; combine 2 or more medications.
Advanced Practice Registered Nurse (APRN). US state 

boards of nursing recognize 4 types of APRNs, including 
certified registered nurse anesthetist, certified nurse 
midwife, certified nurse practitioner, and clinical nurse 
specialist, with practice occurring in all health care set-
tings with patients of all ages.

Adverse Event. Any unintended or untoward event that occurs 
with a patient receiving medical treatment that is related to 
a medication, product, equipment, procedure, etc.

Air Embolism. The presence of air in the vascular system 
that obstructs blood flow primarily to the lungs or brain.

Airborne Precautions. A type of isolation precaution to 
reduce the risk of infection from airborne transmission of 
airborne droplet nuclei that may remain suspended in the 
air.

Alarm/Alert Fatigue. Exposure to frequent alarms (alerts) 
from multiple sources can result in desensitization; desen-
sitization can lead to delayed response times which could 
potentiate missed critical early warning signs.

Glossary

Allen Test. A test performed on the radial and ulnar artery 
of the hand prior to arterial puncture to ascertain ade-
quate arterial perfusion.

Alternative Site. A health care setting outside of the acute 
care hospital that includes, but is not limited to, the 
home, long-term care/assisted living facility, outpatient 
center/clinic, and physician office.

Ambulatory Infusion Pump. An electronic infusion pump 
designed to be worn on the body to promote patient 
mobility and independence. See Electronic Infusion 
Pump.

Amino Acids. Organic components of protein.
Ampoule. Hermetically sealed glass medication container 

that must be broken at the neck to access the medication.
Anaphylaxis. A severe, potentially life-threatening allergic 

reaction with immunologic and nonimmunologic causes.
Ante Area. A buffer zone of laminar or displacement airflow 

near a clean work area, such as a pharmaceutical com-
pounding space.

Antibiotic Stewardship. A concerted effort to measure and 
manage appropriate antibiotic use; to improve judicious 
antibiotic prescribing by clinicians and use by patients so 
that antibiotics are only prescribed and used when clini-
cally appropriate; to minimize misdiagnoses or delayed 
diagnoses leading to underuse of antibiotics; and to 
ensure that the right drug, dose, and duration are select-
ed when an antibiotic is needed.

Anti–Free-Flow Protection. Administration set technology 
that prevents intravenous solutions from flowing into the 
patient when the administration set is removed from the 
flow-control device.

Anti-infective Vascular Access Device. A vascular access 
device whereby the catheter has been coated or impreg-
nated with antiseptic or antimicrobial agents; or the base 
catheter material has been engineered to inhibit bacteri-
al attachment and biofilm formation.

Antimicrobial Locking Solutions. Solutions of suprathera-
peutic concentrations of antibiotic, or a variety of 
antiseptic agents, to lock the central vascular access 
device lumen for a prescribed period of time for preven-
tion or treatment of catheter-associated bloodstream 
infection.

Antineoplastic Agent. Medication that prevents the devel-
opment, growth, or proliferation of malignant cells.

Antiseptic. A substance used to reduce the risk of infection 
by killing or inhibiting the growth of microorganisms.
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Apheresis. Process of separating blood into 4 components: 
plasma, platelets, red blood cells, and white blood cells, 
removing 1 of the components, and then reinfusing the 
remaining components.

Arterial Pressure Monitoring. Use of an indwelling arterial 
catheter connected to an electronic monitor that dis-
plays continuous information about arterial pressure.

Arteriovenous Fistula (AVF). Surgical anastomosis between 
an artery and vein.

Arteriovenous Graft (AVG). Surgical structure created 
between an artery and a vein, usually of a manufactured 
synthetic material.

Asepsis. Is the absence of pathogenic organisms in suffi-
cient quantity to cause infection and is achievable 
through aseptic technique.

Aseptic Non Touch Technique (ANTT®). A specific and com-
prehensively defined type of aseptic technique with a 
unique theory-practice framework based on an original 
concept of Key-Part and Key-Site Protection; achieved by 
integrating Standard Precautions such as hand hygiene 
and use of personal protective equipment with appropri-
ate aseptic field management, non-touch technique and 
sterilized supplies. It is designed for all invasive clinical 
procedures and management of invasive medical devices. 
In the context of infusion therapy, this includes vascular 
access device (VAD) placement and management and 
infusion administration. The 5 practice terms to using 
ANTT:

•	 Key-Site. Any portal of entry into the patient (eg, VAD 
site, injection site, open wound).

•	 Key-Part. The part of the procedure equipment that, if 
contaminated, is likely to contaminate the patient (eg, 
syringe tip, male luer end/spike of administration set, 
injection needle).

•	General Aseptic Field. A decontaminated and disin-
fected procedure tray or single-use procedure kit/bar-
rier. Used to promote, but not ensure, asepsis.

•	 Critical Aseptic Field. A sterile drape/barrier. Used to 
ensure asepsis; all procedure equipment is placed 
upon the drape and managed collectively.

•	Micro Critical Aseptic Field. A small, protective sterile 
surface/housing (eg, sterile caps, covers, and the inside 
of recently opened sterile equipment packaging) that 
protects Key-Parts individually.

Aseptic Technique. A set of infection prevention actions 
aimed at protecting patients from infection during inva-
sive clinical procedures and management of indwelling 
medical devices.

Assent. Agreement by an individual not competent to give 
legally valid informed consent (eg, a child or cognitively 
impaired person).

Authorized Agent-Controlled Analgesia. A competent 
person authorized and educated by the prescriber to 
activate the analgesic dose when a patient is not able 
to do so.

B

Backcheck Valve. An accessory to an intravenous adminis-
tration set that allows for uni-directional fluid flow.

Bacteria. Microorganisms that may be nonpathogenic (nor-
mal flora) or pathogenic (disease-causing).

Barcode Scan. Barcode medication administration (BCMA); 
the barcode is scanned on the patient's wristband and on 
the medication to be administered as a safeguard to 
reduce the risk of medication errors.

Beyond-Use Date (BUD). The date added to a product label 
during the compounding process after which a product 
may not be used, based on the fact that the manufactur-
er's original container has been opened, exposed to 
ambient atmospheric conditions, and may not have the 
integrity of the original packaging.

Biofilm. A community of microorganisms that form on and 
coat the surfaces of an implanted or indwelling device.

Biologic Therapy. Treatments for disease by the administra-
tion of substances that produce a biological reaction in 
the organism and include the use of sera, antitoxins, 
vaccines, cells, tissues, and organs. Examples of biologic 
therapies include immunoglobulins, monoclonal anti-
bodies, interferons, interleukins, and vaccines.

Biological Safety Cabinet (BSC). A ventilated cabinet used 
for preparation of hazardous drugs for the purpose of 
controlling airflow to protect personnel and the product 
being prepared; environmental protection is provided by 
exhaust air passing through a high-efficiency particulate 
air (HEPA)/ultra-low particulate air (ULPA) filter.

Blood Return. A component of vascular access device 
patency assessment; blood that is the color and consist-
ency of whole blood flows readily into the syringe upon 
aspiration.

Blood/Fluid Warmer. An electronic device with adequate 
temperature controls that raises refrigerated blood or 
parenteral solutions to a desired temperature during 
administration.

Body Surface Area. Surface area of the body expressed in 
square meters. Used in calculating pediatric dosages, 
managing burn patients, and determining radiation and 
other classes of drug dosages.

Bolus. Concentrated medication and/or solution given over 
a short period of time.

C

Catheter. A hollow, flexible tube made of thermoplastic 
polyurethane, silicone elastomer, or metal; inserted into 
the body and used for injecting or evacuating fluids.

Catheter-Associated Bloodstream Infection (CABSI). Given 
variability in international definitions, outcome reporting, 
and application of the terms catheter-related bloodstream 
infection (CR-BSI) and central line-associated blood-
stream infection (CLABSI), the INS Standards of Practice 
Committee is using the terminology “Catheter Associated 
Bloodstream Infection” (CABSI) to refer to bloodstream 
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infections originating from either peripheral intravenous 
catheters and/or central vascular access devices. See 
Catheter-Related Bloodstream Infection (CR-BSI) and 
Central Line-Associated Bloodstream Infection (CLABSI).

Catheter-Associated Deep Vein Thrombosis (CA-DVT). 
Thrombosis (blood clot) formation associated with the 
presence of a vascular access device occurring in the 
deep veins of the upper extremity (radial, ulnar, brachial, 
axillary) that may extend into the subclavian, brachioce-
phalic, superior vena cava, and/or the internal jugular. 
Central vascular devices placed in the femoral vein may 
result in an iliofemoral DVT.

Catheter-Associated Skin Injury (CASI). An occurrence of 
drainage, erythema, and/or other manifestation of cuta-
neous abnormality, including but not limited to, vesicle, 
bulla, erosion or tear, at a vascular access device site in 
the underlying area of a dressing, which persists 30 min-
utes or more after removal of the dressing.

Catheter Clearance. The process to re-establish catheter 
lumen patency using medications or chemicals instilled 
into the lumen for a specific period of time.

Catheter Dislodgement. Catheter movement into or out of 
the insertion site indicating tip movement to a suboptimal 
position; may be partial (catheter tip still remains within 
the venous system, but is in a suboptimal location) or 
total (catheter tip is removed completely from the 
venous system).

Catheter Exchange. Replacement of existing central vascu-
lar access device (CVAD) with a new CVAD using the same 
catheter tract.

Catheter-Related Bloodstream Infection (CR-BSI). The rec-
ognized diagnostic criterion that more accurately con-
firms the catheter as the source of the infection. It is 
diagnosed if the same organism is isolated from a blood 
culture and the tip culture, and the quantity of organisms 
isolated from the tip is greater than 15 colony forming 
units (CFUs). Alternatively, differential time to positivity 
(DTP) requires the same organism to be isolated from a 
peripheral vein and a catheter lumen blood culture, with 
growth detected 2 hours sooner (ie, 2 hours less incuba-
tion) in the sample drawn from the catheter.

Central Line-Associated Bloodstream Infection (CLABSI). Is 
most commonly reported as a surveillance term; however, 
it is not an established diagnostic criterion. CLABSI is a 
primary bloodstream infection (BSI) in a patient who had 
a central line within the 48-hour period before the devel-
opment of the BSI and is not related to an infection at 
another site. However, since some BSIs are secondary to 
sources other than the central line (eg, pancreatitis, 
mucositis) and may not be easily recognized, the CLABSI 
surveillance definition may overestimate the true inci-
dence of a catheter-related bloodstream infection (CR-BSI).

Central Vascular Access Device (CVAD). A catheter that is 
inserted into a peripheral or large vein of the chest or 
groin with the tip advanced to a central position, either 
the superior or inferior vena cava.

Central Vascular Access Device (CVAD) Malposition. CVAD 
tip located in an aberrant position and no longer located 
in the original vena cava or cavoatrial junction.

•	 Extravascular Malposition. CVAD tip located outside of 
the vein in subcutaneous tissue or nearby anatomical 
structures such as mediastinum, pleura, pericardium, 
or peritoneum.

•	 Intravascular Malposition. CVAD tip located in a sub-
optimal or aberrant position inside a vein; occurs as 
primary or secondary malposition.

•	 Primary Malposition. CVAD tip positioned in a subop-
timal or unacceptable location occurring during the 
insertion procedure.

•	 Secondary Malposition. CVAD tip found to be in a subopti-
mal or unacceptable location at any time during the cathe-
ter dwell time; commonly referred to as tip migration.

Certification/Board Certification. A voluntarily earned cre-
dential that demonstrates the holder's specialized knowl-
edge, skills, and experience within a given specialty; 
awarded by a third-party, nongovernmental entity or 
association, such as the Infusion Nurses Certification 
Corporation (INCC), after the individual has met prede-
termined and standardized criteria.

Chelator-Based Lock Solution. Solutions such as citrate and 
ethylenediaminetetraacetic (EDTA) that bind with metal-
lic cations (eg, calcium, magnesium, iron) to produce an 
antithrombotic effect and/or disrupt biofilm formation.

Chemical Incompatibility. Change in the molecular struc-
ture or pharmacological properties of a substance that 
may or may not be visually observed when a solution or 
medication contacts an incompatible solution or medica-
tion within the vascular access device lumen, administra-
tion set, or solution container.

Cleaning. The removal of visible soil (eg, organic and inor-
ganic material) from objects and surfaces. Thorough 
cleaning is essential before performing disinfection and 
sterilization procedures because inorganic and organic 
materials that remain on the surfaces interfere with the 
effectiveness of these processes.

Clinical Bag. The container carried by home care clinicians 
when traveling from home to home; contains equipment 
(eg, blood pressure cuff, stethoscope, pulse oximeter) 
and necessary supplies (eg, dressings).

Clinician. Refers to the nurse, physician or other appropri-
ately trained and educated health care individual involved 
with infusion administration or vascular access device 
insertion and care.

Close Call. Also known as a good catch. Previously referred 
to as a near miss; implies that an error occurred but it did 
not reach the patient.

Closed System Transfer. The movement of sterile products 
from one container to another in which the containers, 
closure system, and transfer devices remain intact 
through the entire transfer process, compromised only 
by the penetration of a sterile, pyrogen-free needle or 
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cannula through a designated closure or port to effect 
transfer, withdrawal, or delivery.

Closed System Transfer Device. A transfer device that 
mechanically prohibits the transfer of environmental 
contaminants into the system and the escape of hazard-
ous drugs or vapor concentrations outside the system; 
used in compounding and administering sterile doses of 
chemotherapy and other hazardous drugs.

Color Coding. System that identifies products and medica-
tions by use of a color system.

Compartment. Muscles, nerves, and blood vessels are in 
compartments which are inflexible spaces bound by skin, 
fascia, and bone.

Compartment Syndrome. Fluid build-up within a compart-
ment that leads to increased pressure on capillaries, 
nerves, and muscle. An increase in hydrostatic pressure 
leads to vascular spasm, pain, and muscle necrosis inside 
the compartment. Ischemic nerve damage can result in 
functional loss. Characterized by pain, pallor, paresthe-
sia, pulselessness, and paralysis.

Compatibility. Capable of being mixed and administered 
without undergoing undesirable chemical and/or physi-
cal changes or loss of therapeutic action.

Competency. A required level of effective performance in 
the work environment defined by adherence to profes-
sional standards, including knowledge, skills, abilities, 
and judgment based on established science.

Competency Assessment. A dynamic process used to verify an 
individual's performance; designed to empower the individ-
ual and support positive behavior in patient care activities.

Compounding. The act of preparing, mixing, assembling, 
packaging, and labeling a drug, drug delivery device, or 
device according to a prescription for an individual 
patient or based on a professional agreement between 
the practitioner, patient, and pharmacist.

Computerized Prescriber Order Entry (CPOE). A system in 
which clinicians directly enter medication, test, or proce-
dure orders into an electronic system; medication orders 
are transmitted directly to the pharmacy.

Contact Precautions. Strategies implemented to prevent 
the transmission of infectious agents such as wound 
drainage, which are spread by direct or indirect contact 
between the patient and environment.

Containment Primary Engineering Control (C-PEC). A ven-
tilated device designed to minimize microbial contamina-
tion and worker and environmental exposure by con-
trolling emissions of airborne contaminants by using 
enclosure, airflow, air pressure, and HEPA filtration. Two 
main types of C-PECs are biological safety cabinets and 
compounding aseptic containment isolators.

Contamination. Introduction or transference of pathogens 
or infectious material from one source to another.

Contrast Media. Iodinated or gadolinium-based pharma-
ceutical agents given by the intravenous route used to 
improve medical imaging of internal structures; agents 
have a wide range of osmolarity and viscosity when 

compared to normal serum values and may be associat-
ed with tissue injury if extravasation occurs.

Crisis Standards of Care. Guidelines designed to help 
organizations and health care professionals deliver the 
best possible care in circumstances in which resources 
are severely limited and health care standards are com-
promised.

Cross Contamination. The indirect movement of pathogens 
or other harmful substances from one patient to another 
patient.

Cultural Competency. Care delivery that is respectful of and 
responsive to the beliefs, culture, practices, and linguistic 
needs of patients and their families served by the health 
care organization.

D

Dead Space. The internal space outside the intended fluid 
pathway into which fluid can move, as applied to needle-
less connectors.

Decontamination. The removal of pathogenic microorgan-
isms from objects so they are safe to handle, use, or 
discard.

Delegation. The process for a clinician (eg, registered 
nurse) to direct another person (eg, unlicensed assistive 
personnel) to perform a task or activity not commonly 
performed by that person however that person has the 
knowledge and skill to perform the task; the delegating 
clinician retains accountability for the outcome of the 
delegated task.

Di(2-ethylhexyl)phthalate (DEHP). A plasticizer that is 
added to polyvinyl chloride to make solution containers 
and administration set tubing soft and pliable. It is a 
known toxin that can seep from the plastic into the 
bloodstream. Risk of exposure is greatest in infants.

Difficult Intravenous Access (DIVA). Refers to multiple, 
unsuccessful attempts to cannulate a vein; the need for 
special interventions to establish venous cannulation 
based on a known history of difficulty due to diseases, 
injury, and/or frequent unsuccessful venipuncture 
attempts; may be acute due to sudden illness (eg, fluid 
volume deficit) or chronic due to lengthy history of diffi-
cult intravenous access.

Dilution. To add a diluent (eg, 0.9% sodium chloride, sterile 
water) to a solution of medication in order to make it less 
concentrated, to provide additional solution for ease of 
administration and titration, or to decrease the risk of 
tissue damage by bringing the final osmolarity closer to an 
isotonic solution.

Disclosure. The process of revealing to the patient and fam-
ily all the facts necessary to ensure understanding of 
what occurred when a patient experiences a significant 
complication from a medical error or mistake; informa-
tion that is necessary for the patient's well-being or rele-
vant to future treatment.

Disinfectant. Agent that eliminates most microorganisms 
except bacterial spores.
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Disinfection. A process that eliminates many or all patho-
genic microorganisms, except bacterial spores, on inani-
mate objects.

Disinfection Cap. Disinfectant-impregnated protective cap 
containing an antiseptic solution placed on top of the 
connection surface of a needleless connector/male luer 
end of administration set to disinfect the surface and 
provide protection between intermittent use.

Distal. Farthest from the center, or midline, of the body or 
trunk, or from the point of attachment; opposite of proximal.

Doppler Flow Study. A form of ultrasound technology that 
produces audible sounds to determine characteristics of 
circulating blood.

Dose Error Reduction Systems (DERS). Electronic infusion 
pumps manufactured with drug libraries containing drug 
name and soft and hard infusion limits; designed to pre-
vent errors in solution and medication delivery, often 
called smart pumps.

Droplet Precautions. A type of isolation precaution to 
reduce the risk of infection from pathogens spread 
through close respiratory or mucous membrane contact 
with respiratory secretions.

E

Elastomeric Pump. A portable, single-use device with an 
elastomeric reservoir (ie, balloon). Used to deliver a vari-
ety of infusion therapies.

Electronic Infusion Pump. Device that is powered by elec-
tricity or battery to regulate infusion rate.

Electronic Infusion Rate Monitor/Drop Counter. Used as 
an adjunct to gravity infusions by providing an electroni-
cally-monitored infusion; placed around the administra-
tion set drip chamber; does not “pump” the fluid rather 
monitors the drip rate.

Electronic Medical Record (EMR)/Electronic Health Record 
(EHR). EMR is the same collection of documents as in the 
health record but manages the documents using elec-
tronic clinical information systems (specialized software) 
that protect and secure patient data. The EMR can track 
patient data, be used for scheduling visits and reminders, 
and is a source for quality monitoring and improvement. 
The EMR is used in a single clinic, hospital, or practice. 
The EHR often offers more functionality than an EMR and 
is used across many clinics, hospitals, or practices.

Elliotts B® Solution: A sterile, nonpyrogenic, isotonic solu-
tion containing no bacteriostatic preservatives. Elliotts B® 
Solution is a diluent for intrathecal administration of 
methotrexate sodium and cytarabine.

Embolus. Mass of undissolved matter present in blood or lym-
phatic vessel; an embolus may be solid, liquid, or gaseous.

End-Tidal Capnography. The measurement of the partial 
pressure of carbon dioxide during expiration (end-tidal 
carbon dioxide); used with general anesthesia, moderate/
deep procedural sedation; a more sensitive indicator of 
respiratory depression than oxygen saturation monitor-
ing with patient-controlled analgesia.

EnFit® Connector. Designed to reduce the risk of inadvert-
ent misconnections by ensuring that feeding tube con-
nectors are incompatible with the connectors for unre-
lated delivery systems such as intravenous catheters, 
tracheostomy tubes, and other catheters.

Engineering Controls. Devices that isolate or remove the 
bloodborne pathogens hazard from the workplace, such as 
sharps disposal containers, self-sheathing needles, needle-
less systems, and sharps with engineered protections.

Enhanced Barrier Precautions. A 2019 recommendation 
from the Centers for Disease Control and Prevention 
(CDC) for long-term care facilities; enhanced barrier pre-
cautions should be used in a location (eg, wing, floor, 
unit) when a resident of that location is colonized or 
infected with a novel or targeted multidrug resistance 
organism (MDRO); the use of personal protective equip-
ment is expanded for high-risk residents in these loca-
tions (eg, those with wounds, vascular access devices), 
including the use of gowns and gloves during high-con-
tact care activities that provide opportunities for transfer 
of MDROs to staff hands and clothing (eg, during dress-
ing, bathing/showering, transferring, device care or use: 
central line, urinary catheter, feeding tube, tracheostomy/
ventilator, any skin opening requiring a dressing).

Enrolled Nurse (EN). A designation used in Australia; an 
enrolled nurse works under the direct supervision of a 
registered nurse.

Entrustable Professional Activities. Key tasks of a discipline that 
an individual can be trusted to perform in a given health care 
context once competence has been demonstrated.

Epidural Space. Space surrounding the spinal cord and its 
meninges; contains fatty tissue, veins, spinal arteries, 
and nerves; considered a potential space that is not cre-
ated until medication or air is injected.

Erythema. Redness of skin in a specific area or more gener-
alized.

Evidence-Based Practice. Application of the best available 
synthesis of research results in conjunction with clinical 
expertise and with attention to and inclusion of patient 
preferences.

Expiration Date. The date and time, when applicable, 
beyond which a product should not be used; the product 
should be discarded beyond this date and time; assigned 
on the basis of both stability and risk level, whichever is 
the shorter period.

Extravasation. Inadvertent infiltration of vesicant solution 
or medication into surrounding tissue; rated by a standard 
tool or definition.

Extrinsic Contamination. Contamination that occurs after 
the manufacturing process of a product.

F

Fat Emulsion. See Lipid Injectable Emulsion (ILE).
Filter. A special porous device used to prevent the passage 

of air, particulate matter, and microorganisms; product 
design determines size of substances retained.
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Flow-Control Device. Instrument used to regulate infusion 
flow rate; includes categories of manual devices (eg, 
slide, roller clamp, screw), non-electronic flow-control 
devices, and electronic infusion pumps. See Non-
Electronic Flow-Control Device and Electronic Infusion 
Pump.

Flushing. The act of moving fluids, medications, blood, and 
blood products out of the vascular access device into the 
bloodstream; used to assess and maintain patency and 
prevent precipitation due to solution/medication incom-
patibility.

G

Guidewire. A long, flexible, metal structure, composed of 
tightly wound coiled wire in a variety of designs with an 
atraumatic tip. Only guidewires specifically designed for 
vascular access should be used for this purpose because 
they are manufactured with safety mechanisms that 
allow them to be inserted into the vein or artery. Only 
the floppy, non-stiff end of the guidewire should be 
advanced into the vein.

H

Hazardous Drug. Drug exhibiting 1 or more of the following 
6 characteristics in humans or animals: carcinogenicity, 
teratogenicity or other developmental toxicity, reproduc-
tive toxicity, organ toxicity at low doses, genotoxicity, and 
structure and toxicity profiles of new drugs that mimic 
existing drugs, determined hazardous by the above 
criteria.

Hazardous Drug Spill. Any fluid containing hazardous drugs 
escaping from its container in a quantity more than a few 
drops.

Hazardous Waste. In the context of this document, hazard-
ous waste is differentiated from medical waste and refers 
to that generated from administration of hazardous 
drugs (eg, intravenous containers, equipment, and sup-
plies used to administer hazardous drugs).

Health Literacy. The degree to which individuals have the 
capacity to obtain, process, and understand basic health 
care information and services needed to make appropri-
ate decisions.

Health Record/Medical Record/Patient Record. A patient- 
specific chronological and legal collection of health care 
documents that describe services/care provided, facilitate 
communication among health care team members, and 
support payment practices. Documents include, but are 
not limited to, assessments, observations, problem lists, 
intervention/procedure descriptions, instructions, orders, 
progress notes, medications administered, summaries, 
laboratory and radiologic reports, exams, and/or pictures. 
This collection may be in paper form, digitized, or stored as 
an electronic medical record or electronic health record.

Healthcare Failure Mode and Effect Analysis (HFMEA). A 
systematic, proactive method used to evaluate a process 
or device for the purposes of identifying where and how 

a process might fail; results are used to identify and pri-
oritize the most needed process changes.

Hemodynamic Pressure Monitoring. A general term that 
describes the functional status of the cardiovascular sys-
tem as it responds to acute stress such as myocardial 
infarction and cardiogenic or septic shock. A pulmonary 
artery catheter is used to directly measure intracardiac 
pressure changes, cardiac output, blood pressure, and 
heart rate.

Hemolysis. Destruction of the membrane of the red blood 
cells resulting in the liberation of hemoglobin, which 
diffuses into the surrounding fluid.

Hemostasis. An arrest of bleeding or of circulation.
Heparin-Induced Thrombocytopenia (HIT). An acute, tran-

sient prothrombotic disorder caused by heparin-dependent, 
platelet-activating antibodies; a hypercoagulable state 
with a strong association to venous and arterial 
thrombosis.

High-Alert Medication. Medications that possess a height-
ened risk of causing significant patient harm when used 
in error.

Hypertonic. Solution of higher osmotic concentration than 
that of a reference solution or of an isotonic solution; 
having a concentration greater than the normal tonicity 
of plasma.

Hypodermoclysis. The subcutaneous administration of iso-
tonic hydration solutions; used to treat mild to moderate 
dehydration.

Hypotonic. Solution of lower osmotic concentration than that 
of a reference solution or of an isotonic solution; having a 
concentration less than the normal tonicity of plasma.

I

Immunocompromised. Having an immune system with 
reduced capability to react to pathogens or tissue damage.

Implanted Pump. A catheter inserted into a vessel, body 
cavity, or organ attached to a subcutaneous reservoir 
that contains a pumping mechanism for continuous med-
ication administration.

Implanted Vascular Access Port. A catheter inserted into a 
vein, attached to a reservoir located under the skin.

Incompatible. Incapable of being mixed or used simultane-
ously without undergoing chemical or physical changes 
or producing undesirable effects.

Independent Double Check. A process whereby 2 people 
working separately and apart from each other verify 
each component of a work process (eg, the prescribed 
dose, calculated rate of infusion), for select high-risk 
tasks, vulnerable patients, or high-alert medications.

Infection. The presence and growth of a pathogenic micro-
organism(s) having a local or systemic effect.

Infiltration. Inadvertent administration of a nonvesicant 
solution or medication into surrounding tissue; rated by 
a standard tool or definition.

Informed Consent. A person's voluntary agreement to partic-
ipate in research or to undergo a diagnostic, therapeutic, 



Copyright © 2021 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.

S208  Copyright © 2021 Infusion Nurses Society Journal of Infusion Nursing

or preventive procedure, based upon adequate knowledge 
and understanding of relevant information.

Infusate. Parenteral solution administered into the vascular 
or nonvascular systems; infusion.

Infusion Team/Vascular Access Team (VAT). A group of cli-
nicians centrally structured within the facility charged 
with the goal of accuracy, efficiency, and consistency for 
delivery of infusion and vascular access services. Staff 
mix varies, however this team should be led by a regis-
tered nurse specializing in this practice. Scope of service, 
team name, and roles of team members vary greatly. See 
Appendix A.

Injectable Lipid Emulsion (ILE). Combination of liquid, lipid, 
and an emulsifying system formulated for intravenous use.

Instill/Instillation. Administration of a solution or medica-
tion into a vascular access device (VAD) intended to fill 
the VAD rather than systemic infusion; examples include 
locking solutions to maintain catheter patency, thrombo-
lytic medications, and medications/solutions used to 
dissolve precipitate.

Integrated Securement Device (ISD). A device that com-
bines a dressing with securement functions; includes 
transparent, semipermeable window and a bordered 
fabric collar with built-in securement technology.

Interprofessional/Interprofessional Collaboration. A coop-
erative approach to patient care acknowledging and 
respecting the unique knowledge, skills, and abilities of 
each professional health team member.

Intraosseous (IO). The spongy, cancellous bone of the epi-
physis and the medullary cavity of the diaphysis, which 
are connected; the vessels of the IO space connect to the 
central circulation by a series of longitudinal canals that 
contain an artery and a vein; the Volkmann's canals con-
nect the IO vasculature with the major arteries and veins 
of the central circulation.

Intraspinal Access Device. Referring to either an epidural or 
intrathecal device.

Intrathecal. Within the brain or spinal canal in the space 
under the arachnoid membrane.

Intraventricular Access Device. An access device consisting of 
a reservoir (or port) that is attached to a catheter placed in 
a lateral ventricle of the brain. Used for aspiration of cere-
brospinal fluid (CSF) or to deliver medications into the CSF.

Intrinsic Contamination. Contamination that occurs during 
the manufacturing process of a product.

Irritant. An agent capable of producing discomfort (eg, 
burning, stinging) or pain as a result of irritation in the 
internal lumen of the vein with or without immediate 
external signs of vein inflammation.

Isotonic. Having the same osmotic concentration as the 
solution with which it is compared (eg, plasma).

J

Joint Stabilization. Use of a device to support and stabi-
lize a joint when veins or arteries in or near that joint 
must be used for vascular access device placement or 

maintenance of infusion therapy; is not considered a 
physical restraint.

Just Culture. A model of shared accountability in health 
care based on the premise that organizations are account-
able for the systems they design and for how they 
respond to staff behaviors fairly and justly; a just culture 
understands that individuals should not be held respon-
sible for system failure.

L

Laminar Flow Hood. A contained workstation with filtered 
air flow; assists in preventing bacterial contamination 
and collection of hazardous chemical fumes in the work 
area.

Lean Six Sigma. Refers to the 8 types of waste that organi-
zations strive to eliminate as “DOWNTIME” (“defects, 
overproduction, waiting, nonutilized talent, transporta-
tion, inventory, motion, and extra processing”); resourc-
es that do not create value are wasteful and should be 
eliminated.

Locking. The instillation of a solution into a vascular access 
device (VAD) used to maintain patency in between VAD 
use and/or reduce risk of catheter-associated blood-
stream infection.

Long Peripheral Intravenous Catheter (Long PIVC). Inserted 
in either superficial or deep peripheral veins and offer an 
option when a short PIVC is not long enough to ade-
quately cannulate the available vein. A long PIVC can be 
inserted via traditional over-the-needle technique or 
with more advanced procedures such as Seldinger and 
accelerated Seldinger technique. See Peripheral 
Intravenous Catheter (PIVC).

Long-term. Referring to vascular access devices placed for 
anticipated need of greater than 1 month.

Luer. A standardized system of small scale fluid fittings used 
for making leak-free connections between a male-taper 
fitting and its mating female fitting on all global intrave-
nous (IV) medical devices and laboratory devices; 
includes, but is not limited to, syringe tips, IV administra-
tion sets, extension sets, manifolds, and stopcocks.

Lumen. The interior space of a tubular structure, such as a 
blood vessel or catheter.

M

Manifold. An accessory to an intravenous administration 
set that provides multiple stopcocks and regulates the 
directional flow of fluids for simultaneous/alternate infu-
sion therapy.

Maximal Sterile Barrier Protection. Equipment and clothing 
used to avoid exposure to pathogens, including sterile cov-
erings for the clinicians and patient: mask, gown, protective 
eyewear, cap, gloves, large or full body drapes, and towels.

Medical Adhesive-Related Skin Injury (MARSI). Redness, 
tears, or erosion of the skin, or development of vesicles 
or bulla in an area exposed to medical adhesive and last-
ing for 30 minutes or more following adhesive removal.
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Medical Waste (Regulated). Includes contaminated sharps; 
liquid or semiliquid blood or other potentially infectious 
materials; contaminated items that would release blood 
or other potentially infectious material in a liquid or 
semiliquid state if compressed; items that are caked with 
dried blood or other potentially infectious materials and 
are capable of releasing these materials during handling; 
and microbiological wastes containing blood or other 
potentially infectious materials.

Medication Reconciliation. The process of collecting and 
documenting complete and accurate medication infor-
mation for each patient, including all medications—
prescribed, over-the-counter, and herbals/nutritional 
supplements—that the patient is currently taking.

Microaggregate Blood Filter. Filter that removes microag-
gregates (includes platelets, leukocytes, and fibrin that 
are present in stored blood) and reduces the occurrence 
of nonhemolytic febrile reactions.

Microorganism. Extremely small living body not percepti-
ble to the naked eye.

Midline Catheter. Inserted into a peripheral vein of the 
upper arm via the basilic, cephalic, or brachial vein with 
the terminal tip located at the level of the axilla in chil-
dren and adults; for neonates, in addition to arm veins, 
midline catheters may be inserted via a scalp vein with 
the distal tip located in the jugular vein above the clavi-
cle, or in the lower extremity with the distal tip located 
below the inguinal crease. See Peripheral Intravenous 
Catheter (PIVC).

Milliosmoles (mOsm). One thousandth of an osmole; 
osmotic pressure equal to 1 thousandth of the molecular 
weight of a substance divided by the number of ions that 
the substance forms in a liter of solution.

Minimum Inhibitory Concentration (MIC). The lowest con-
centration of a drug that will inhibit bacterial growth.

Moderate/Conscious Sedation. Drug-induced depression 
of consciousness in which a patient is able to persistently 
respond to verbal commands or light tactile stimulation; 
interventions are not needed to maintain a patent air-
way, and the cardiorespiratory functions are sufficient 
and also usually preserved.

Multidrug-Resistant Organism (MDRO). A microorganism, 
predominantly bacteria, resistant to 1 or more classes of 
antimicrobial agents. MDROs include, but are not limited 
to, methicillin-resistant Staphylococcus aureus (MRSA), 
vancomycin-resistant enterococci (VRE), and certain 
gram-negative bacilli that have important infection con-
trol implications.

N

Near Infrared (nIR) Light Technology. A device using near 
infrared light, a range of 700 to 1000 nanometers on the 
electromagnetic spectrum; works by either transillumi-
nating the extremity and projecting the vessel image to a 
screen or by capturing an image of the superficial veins 
and reflecting it to the skin surface.

Needleless Connector. A device that allows the connection 
of the male luer tip of a syringe or administration set 
directly to the hub of a vascular access device (VAD) or 
other injection sites on the infusion system without the 
use of needles; bidirectional fluid flow occurs within the 
device; includes a variety of mechanisms (eg, mechani-
cal valve, internal blunt cannula, pressure sensitive 
valve) categorized by how they function, although there 
are no established criteria for which devices fall into 
each group. All needleless connectors allow some fluid 
movement and blood reflux upon connection, discon-
nection, or both.
•	Anti-Reflux. Contains a 3-position pressure-activated 

silicone valve that opens and closes based on infusion 
pressure; a specific clamping sequence is not required.

•	Negative Displacement. Allows blood reflux into the 
VAD lumen upon disconnection due to movement of 
valve mechanism or withdrawal of the luer tip of a 
syringe or administration set requiring the specific 
sequence of flushing, clamping, and then disconnec-
tion of the syringe.

•	Neutral. Contains an internal mechanism designed to 
reduce blood reflux into the VAD lumen upon connec-
tion or disconnection however the sequence of flush-
ing, clamping, and disconnecting the syringe may 
improve patency.

•	 Positive Displacement. Allows blood reflux on connection 
and disconnection; a small amount of fluid is held inside 
the device that displaces intraluminal blood upon discon-
nection of the set or syringe; requires a specific sequence 
of flushing, disconnecting syringe, and then clamping.

Needleless System. A device that does not use needles for 
(1) the collection of bodily fluids or withdrawal of body 
fluids after initial venous or arterial access is established; 
(2) the administration of medication or solutions; or (3) 
any other procedure involving the potential for occupa-
tional exposure to bloodborne pathogens due to percu-
taneous injuries from contaminated sharps.

Neonate. Birth to 28 days of life; pertaining to the first 4 
weeks of life.

Noncritical Equipment. Items that come in contact with 
intact skin but not mucous membranes.

Non-Electronic Flow-Control Device. Refers to both gravity 
infusions and use of mechanical pumps such as elasto-
meric/spring-based pumps; gravity infusions control fluid 
flow rate by manual adjustment of components such as 
a roller clamp or flow regulator and require reliance on 
counting drops; is affected by factors such as dislodge-
ment of the components or distance between the solu-
tion container and the device; and therefore is the least 
accurate.

Nonpermeable. Prevents passage of fluid or gases.
Nontunneled Central Vascular Access Device (CVAD). A type 

of CVAD for short-term use that is inserted directly through 
the skin, usually via the axillary-subclavian, internal jugular, 
or femoral vein.
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Nonvesicant. Solutions and medications that do not pro-
duce tissue damage when inadvertently delivered into 
subcutaneous tissue; a large volume of a nonvesicant can 
produce tissue damage through compartment syndrome 
but would not cause tissue destruction that leads to blis-
tering and necrotic ulcer.

NRFit® Connectors. Designed to reduce the risk of inadvertent 
misconnections by ensuring that neuraxial (ie, intraspinal) 
connections are incompatible with the connectors for unre-
lated delivery systems such as intravenous (IV) catheters, 
tracheostomy tubes, and catheters; NRFit connectors are 
20% smaller in diameter, preventing medical devices meant 
for neuraxial administration from connecting to devices 
used for IV, enteral and other therapies.

Nurse-Controlled Analgesia. Used for infants and children 
when the child is too young, physically unable or cognitively 
impaired and unable to use a patient-controlled analgesia.

Nurse Practice Act. A law enacted by a jurisdiction (eg, state, 
province, country) that establishes the board of nursing, 
defines the qualifications of and scope of practice for reg-
istered nurses and licensed practical or vocational nurses.

O

Occlusion: Obstruction of a vascular access device lumen, 
preventing or limiting the ability to flush and/or adminis-
ter solutions through a lumen or withdraw blood.
•	 Complete occlusion: Inability to administer solutions 

or withdraw blood from the central vascular access 
device (CVAD) lumen.

•	 Partial occlusion: Decreased ability to administer solu-
tions and/or withdraw blood from the CVAD lumen.

•	Withdrawal occlusion: Ability to infuse solutions with 
decreased ability or inability to obtain blood return.

Off-Label Use (Extra-Label Use). The use of a marketed 
drug or device in a manner that is not included in the 
written directions for use and other written material that 
accompany the product as approved by the US Food and 
Drug Administration.

Older Adult. Greater than 65 years of age, as defined by the 
American Geriatric Society.

Opioid-Induced Respiratory Depression (OIRD). A combi-
nation of opioid-induced central respiratory depression 
(ie, decreased respiratory drive), sedation, and upper 
airway obstruction due to decreased supraglottic airway 
tone.

Osmolality. The characteristic of a solution determined by 
the ionic concentration of the dissolved substances per 
unit of solvent; measured in milliosmoles per liter.

Osmolarity. The number of osmotically active particles in a 
solution.

P

Palpable Cord. A vein that is rigid and hard to the touch.
Palpation. Examination by application of the hands or fin-

gers to the surface of the body in order to detect 

evidence of disease or abnormalities in the various 
organs; also used to determine location of peripheral 
superficial veins and their condition.

Parenteral. Administered by any route other than the ali-
mentary canal, such as the intravenous, subcutaneous, 
intramuscular, or mucosal route.

Parenteral Nutrition (PN). The intravenous provision of 
total nutritional needs for a patient who is unable to take 
appropriate amounts of food enterally; typical compo-
nents include carbohydrates, proteins, and/or fats, as 
well as additives such as electrolytes, vitamins, and trace 
elements.

Paresthesia. Pain associated with nerve injury including 
tingling, prickling, or shock-like sensations.

Particulate Matter. Mobile undissolved particles uninten-
tionally present in solutions, excluding gas bubbles; 
sources include the environment (eg, dust, fibers), pack-
aging material (eg, rubber, silicone), product-package 
interactions (eg, rubber, plastic), processes for manufac-
turing and dilution (eg, metal, glass), and the drug formu-
lations and components (eg, drug precipitate, protein 
aggregation, undissolved material).

Passive Disinfection. Use of a disinfectant-impregnated 
protective cap or covering to provide a constant physical 
barrier against contamination of the needleless connec-
tor septum between accesses; may also be used with the 
male luer end of the administration set when the set is 
disconnected between intermittent uses.

Passive Safety-Engineered Device. A device (eg, needle, 
catheter) that does not require additional steps to initi-
ate the safety mechanism since it activates automatically 
during device use.

Pathogen. A microorganism or substance capable of pro-
ducing disease.

Patient Care Setting. Where patient care is provided; may 
include hospital, outpatient, or physician office setting, 
skilled nursing facility, assisted living facility, and the home.

Patient-Controlled Analgesia (PCA). A drug delivery system 
that dispenses a preset dose of a narcotic analgesia upon 
activation by the patient; most often used with intrave-
nous infusion but may also be used with subcutaneous 
and epidural infusions.

Pediatric. Newborn to 21 years of age. Note: the American 
Academy of Pediatrics states that pediatrics is actually 
the fetal period to 21 years of age; upper age limit may 
vary across countries); neonate refers to the first month 
of life. See Neonate.

Percutaneous. Technique performed through the skin.
Peripheral. Pertaining to or situated at or near the periph-

ery; situated away from a center or central structure.
Peripheral Intravenous Catheter (PIVC). A catheter insert-

ed into and reside in veins of the periphery that includes 
all extremities, the external jugular vein, and scalp veins 
in neonates. PIVCs are inserted into superficial veins 
located just under the skin in the superficial tissue as well 
as deep veins located under the muscle tissue. See Short 
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Peripheral Intravenous Catheter (Short PIVC), Long 
Peripheral Intravenous Catheter (Long PIVC), and Midline 
Catheter.

Peripherally Inserted Central Catheter (PICC). A catheter 
inserted through veins of the upper extremity or neck in 
adults and children; for infants, may be inserted through 
veins of the scalp or lower extremity; catheter tip is loca-
ted in the superior or inferior vena cava, preferably at its 
junction with the right atrium, regardless of insertion 
site.

Personal Protective Equipment (PPE). The equipment worn 
to minimize exposure to a variety of hazards, including 
bloodborne pathogens; examples of PPE include items 
such as gloves, eye protection, gown, and face mask.

pH. The degree of acidity or alkalinity of a substance.
Phlebitis. Inflammation of a vein; may be accompanied by 

pain/tenderness, erythema, edema, purulence, and/or 
palpable venous cord; rated by a standard scale or 
definition.

Phlebotomy. Withdrawal of blood from a vein by direct 
venipuncture or via a vascular access device.

Physical Restraint. Physical, mechanical, or manual device 
that immobilizes or decreases the ability of the patient to 
move arms, legs, body, or head freely.

Pinch-off Syndrome. A relatively rare but significant and 
often unrecognized complication; occurs when the cen-
tral vascular access device enters the costoclavicular 
space medial to the subclavian vein and is positioned 
outside the lumen of the subclavian vein in the narrow 
area bounded by the clavicle, first rib, and costoclavicular 
ligament. Catheter compression causes intermittent or 
permanent catheter occlusion and, because of the “scis-
soring” effect of catheter compression between the 
bones, can result in catheter tearing, transection, and 
catheter embolism.

Policy. Written, nonnegotiable statement(s) that establish 
rules guiding the organization in the delivery of patient care.

Pounds per Square Inch (psi). A measurement of pressure; 
1 psi equals 50 mm Hg or 68 cm H2O.

Power Injectable. A device (eg, vascular access device, 
extension set) capable of withstanding injection pressure 
used for radiology procedures; an upper limit is usually 
300 to 325 psi.

Practice Guidelines. Provide direction in clinical care deci-
sions based on the current state of knowledge about a 
disease state or therapy.

Preanalytic Phase. The period of time before a body fluid 
specimen reaches the laboratory; includes obtaining, 
labeling, and transporting the specimen to the laboratory.

Precipitation. The act or process of a substance or drug in 
solution to settle in solid particles; most commonly 
caused by a change in pH.

Preservative-Free. Contains no added substance capable of 
inhibiting bacterial growth. Free of any additive intended 
to extend the content, stability, or sterility of active ingre-
dients, such as antioxidants, emulsifiers, or bacteriocides.

Priming Volume. Amount of fluid required to fill the fluid 
pathway of the vascular access device, any add-on devices, 
and administration set.

Procedure. Written statement of a series of steps required 
to complete an action.

Product Integrity. The condition of an intact, uncompro-
mised product suitable for intended use.

Provider. A practitioner permitted by law and by the organ-
ization to provide care and services within the scope of 
the practitioner license and consistent with individually 
assigned clinical responsibilities. These titles may include, 
but are not exclusive to, physician, nurse practitioner, 
and physician assistant.

Proximal. Closest to the center or midline of the body or 
trunk, nearer to the point of attachment; the opposite of 
distal.

Psychomotor. Characterizing behaviors that place primary 
emphasis on the various degrees of physical skills and 
dexterity as they relate to the preceding thought 
process.

Pulsatile Flushing Technique. Repetitive injection of short 
(eg, 1 mL) pushes followed by a brief pause for the pur-
pose of creating turbulence within the VAD lumen.

Purulent. Containing or producing pus.

Q

Quality Improvement (QI). An ongoing, systematic approach 
that uses problem solving to improve quality outcomes 
or health care processes. This usually involves a cycle of 
planning, implementation, audit, and evaluation.

R

Radiopaque. Impenetrable to x-rays or other forms of radi-
ation; detectable by radiographic examination.

Reconstitute. The act of adding diluent to a powder to cre-
ate a solution.

Refractory. When multiple evidence-based therapies have 
been used appropriately but have failed to reach treat-
ment goals.

Risk Evaluation and Mitigation Strategies (REMS). A US 
Food and Drug Administration program for monitoring 
medications with a high potential for serious adverse 
effects. REMS applies only to specific prescription drugs, 
but can apply to brand name or generic drugs. REMS 
focus on preventing, monitoring and/or managing a spe-
cific serious risk by informing, educating and/or reinforc-
ing actions to reduce the frequency and/or severity of 
the event.

Risk Management. Process that centers on identification, 
analysis, treatment, and evaluation of real and potential 
hazards.

Root Cause Analysis (RCA). The process for identifying 
basic or causal factors that underlie variation in perfor-
mance, including the occurrence or possible occurrence 
of a sentinel event; focuses primarily on systems and 
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processes, not individual performance; identifies poten-
tial improvements in processes or systems that would 
tend to decrease the likelihood of such events in the 
future, or determines, after analysis, that no such 
improvement opportunities exist.

S

Safety-Engineered Device. Also known as Sharps with 
Engineered Sharps Injury Protections. A needle-free 
sharp or a needle device used for withdrawing body flu-
ids, accessing a vein or artery, or administering medica-
tions or other solutions, with a built-in safety feature or 
mechanism that effectively reduces the risk of an expo-
sure incident. Used to prevent percutaneous injuries and 
blood exposure before, during, or after use.

Scope of Practice. The roles, responsibilities, and functions 
that a qualified health professional is deemed competent 
to perform and allowed to undertake, in keeping with the 
terms of their professional license.

Sentinel Event. See Serious Adverse Event.
Sepsis. The systemic response caused by the presence of 

infectious microorganisms or their toxins in the blood-
stream.

Serious Adverse Event. Any unexpected, undesirable event, 
often resulting in death or serious physical injury that 
may or may not prolong hospitalization or require inter-
vention to prevent permanent damage. When this is 
associated with the use of a medical product/medication 
in a patient, it should be reported to the US Food and 
Drug Administration.

Sharps. Objects in the health care setting that can be reason-
ably anticipated to penetrate the skin and to result in an 
exposure incident; including, but not limited to, needle 
devices, scalpels, lancets, broken glass, or broken capillary 
tubes.

Short Peripheral Intravenous Catheter (Short PIVC). An 
over-the-needle catheter with a hollow metal stylet (nee-
dle) positioned inside the catheter; generally inserted in 
superficial veins. See Peripheral Intravenous Catheter 
(PIVC).

Short-term. When used in reference to a vascular access 
device, a time frame of less than 1 month.

Simulation. A technique that produces a scenario, environ-
ment, or experiment meant to allow a learner to experi-
ence a clinical event as close to real as possible for pur-
poses of learning or to acquire or refine a skill.

Site Protection. Method or product used externally to protect 
the vascular access device, insertion site, and dressing.

Smart Pump. Electronic infusion pump with imbedded 
computer software aimed at reducing drug dosing errors 
through the presence and use of a drug library.

Standard. Authoritative statement enunciated and promul-
gated by the profession by which the quality of practice, 
service, or education can be judged.

Standard Precautions. Are the minimum infection preven-
tion practices that apply to all patient care, regardless of 

suspected or confirmed infection status of the patient, in 
any setting where health care is delivered. These practic-
es are designed to both protect health care providers 
from infection and prevent the spread of infection from 
patient to patient; includes hand hygiene; environmental 
cleaning and disinfection; injection and medication safe-
ty; use of appropriate personal protective equipment; 
minimizing potential exposures (eg, respiratory hygiene 
and cough etiquette); reprocessing of reusable medical 
equipment between each patient and when soiled.

Standard-ANTT. A combination of Standard Precautions 
and an approach of protecting Key-Parts and Key-Sites 
individually, using non-touch technique and Micro 
Critical Aseptic Fields within a General Aseptic Field. 
Used for clinical procedures where achieving asepsis 
and protecting Key-Parts and Key-Sites is straightfor-
ward and short in duration, such as vascular access 
device flushing and locking, administration set prepara-
tion and changes, intravenous medication administra-
tion, and simple wound care. In the event of Key-Parts 
or Key-Sites requiring direct touch, then sterile gloves 
must be used.

Sterile. Free from living organisms; this is not achievable in 
a general health care setting, due to the ever presence of 
microorganisms in the air environment.

Stylet. A sharp rigid metal hollow-bore object within a 
peripheral catheter designed to facilitate venipuncture 
and catheter insertion.

Stylet Wire. A long stiffening wire within the catheter 
lumen that provides assistance advancing a vascular 
access device along the vein; may be multiple pieces 
welded together and is not intended for advancement 
into the vein alone as it does not have an atraumatic tip.

Subcutaneous. Refers to the tissue located beneath the 
dermal layer of the skin.

Subcutaneous Anchor Securement System (SASS). A 
securement device that anchors the vascular access 
device in place via flexible feet/posts that are placed just 
beneath the skin; these act to stabilize the catheter right 
at the point of insertion. A separate dressing is placed 
over the SASS. The SASS does not need to be changed at 
regular intervals when the dressing is changed; it can 
remain in place if there are no associated complications.

Subcutaneous Infusion. Administration of medications into 
the tissues beneath the skin.

Surgical-ANTT. A combination of Standard Precautions, and 
an approach of protecting Key-Sites and Key-Parts collec-
tively, using a sterile drape(s) and barrier precautions. 
Used for clinically invasive procedures where achieving 
asepsis and protecting Key-Parts and Key-Sites are diffi-
cult and/or procedures are long in duration, such as sur-
gery or central vascular access device insertion.

Surrogate. Also referred to as legally authorized 
representative; someone who acts on behalf of the 
patient when the patient cannot participate in the deci-
sion-making process; surrogates may be designated by 
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the patient and know the patient's preferences or may 
be court appointed with or without this knowledge; 
without such knowledge a surrogate is required to make 
decisions that are in the patient's best interest.

Surveillance. Active, systematic, ongoing observation of 
the occurrence and distribution of disease within a pop-
ulation and of the events or conditions that increase or 
decrease the risk of such disease occurrence.

T

Tackifier. A liquid adhesive used to increase the tack or the 
stickiness of a product.

Therapeutic Phlebotomy. Removal of blood from the circu-
latory system via venipuncture or vascular access device 
to reduce a fraction of the patient's whole blood volume.

Thrombolytic Agent. A pharmacological agent capable of 
lysing blood clots.

Thrombophlebitis. Inflammation of the vein in conjunction 
with formation of a blood clot (thrombus).

Thrombosis. The formation, development, or existence of a 
blood clot within the vascular system.

Tissue Adhesive (TA). A medical grade cyanoacrylate glue that 
can seal the insertion site and temporarily bond the cathe-
ter to the skin at the point of insertion and under the cath-
eter hub. TA should be reapplied at each dressing change.

Transducer. A device that converts one form of energy to 
another.

Transfusion Reaction. Complication of blood transfusion 
where there is an immune response against the trans-
fused blood cells or other components of the transfusion.

Transillumination. Shining a light at a specific body part (ie, 
extremity) to identify structures beneath the skin.

Transmission-Based Precautions. The use of Airborne, 
Droplet, and/or Contact Precautions, which are imple-
mented in addition to Standard Precautions when strate-
gies beyond Standard Precautions are required to reduce 
the risk for transmission of infectious agents.

Transparent Semipermeable Membrane (TSM). A sterile 
air-permeable dressing that allows visual inspection of 
the skin surface beneath it; water resistant.

Tunneled, Cuffed Catheter. A central vascular access device 
with a segment of the catheter lying in a subcutaneous 
tunnel with the presence of a cuff into which the subcu-
taneous tissue grows to offer security for the catheter; 
indicates that the skin exit site and vein entry site are 
separated by the subcutaneous tunnel.

U

Ultrasound. A device using sound waves at frequencies 
greater than the limit of human hearing; sound waves 
directed into human tissue to identify and display physi-
cal structures on a screen.

Umbilical Catheter. A catheter that is inserted into the 
umbilical artery or vein at the umbilicus.

Unlicensed Assistive Personnel (UAP). A category of health 
care individuals who work as assistants to and under the 
direction of licensed health care professionals, including 
both nursing and medical assistants.

V

Vascular Access Device (VAD). Catheter, tube, or device 
inserted into the vascular system, including veins, 
arteries, and bone marrow.

Vascular Visualization Technology. Device that employs 
the use of sound or light waves to allow for the location 
and identification of blood vessels and guide device 
insertion.

Vesicant. An agent capable of causing tissue damage when 
it escapes from the intended vascular pathway into sur-
rounding tissue.

Visible Light Devices. A device using light from 400 to 700 
nanometers, or the middle of the electromagnetic spec-
trum, to transilluminate an extremity to locate superficial 
veins.
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 Access ports.  See  Implanted vascular access ports 
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  description of, S107 
  in infusion medication administration, S180 
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 Analgesia, S194 
 Antecubital fossa veins, S128–S129 
  Anticoagulation, for catheter-associated deep vein thrombosis, 

S162 
 Antimicrobial soap, S53 
 Antineoplastic drugs 
  description of, S50 
  infusion of, S183–S184 
 ANTT. See Aseptic non touch technique 
 Apheresis, therapeutic, S93, S115 
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  blood sampling via, S130 
  closed-loop blood collection systems, S130 
  indications for, S77 
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  ultrasound-guided insertion of, S83 
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B

Bacitracin/gramicidin/polymyxin B ointment, S89
Barcode medication administration, S32, S47
Beyond-use date, S59, S180
Biologic therapy, S185–S186
Blended learning, S28, S32
Blood
 administration of, S191–S193
 filtration of, S103, S192–S193
 warming of, S72
Blood conservation techniques, S125
Blood cultures, S127–S128
Blood samples
 identifiers for, S126
 storage of, S126
Blood sampling
 arterial catheters for, S130
 blood loss associated with, S127
 central vascular access devices for
  description of, S129–S130
  discard method, S130
  indications for, S127
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  push-pull method, S130
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 venipuncture for, S128–S129
Blood transfusion
 administration set for, S124
 reactions, S193
Body fluids
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C

Capnography, S188
Care transitions, flow-control devices during, S70
Caregivers
 description of, S13
 education of, S35–S36
 home infusion therapy effects on, S36
 infiltration/extravasation education for, S145
 infusion therapy-based education of, S36
 social media for, S36
Catheter(s). See also specific catheter
 damage to, S157–S158
 embolism of, S157–S158
 exchange of, S158–S159

 repair of, S158–S159
 securing of, S157
 skin injury associated with, S168-S169
Catheter-associated bloodstream infection
 anti-infective central vascular access devices to limit, S76
 blood culture classification as, S127
 central vascular access device
  diagnostic uses of, S129
  removal of, S134
 chlorhexidine bathing for, S120
 definition of, S153
 description of, S60
 diagnosis of, S155
 fibrin formation as cause of, S152
 needleless connectors and, S105–S106
 parenteral nutrition and, S191
 passive disinfection for, S105
 Catheter-associated deep vein thrombosis, S83, S120, 

S134, S161–S163
Catheter-associated skin injury, S120, S168-S170
Catheter-related bloodstream infection, S153, S155
Catheter salvage, S149
Cavoatrial junction, S65-S66, S134
Central line-associated bloodstream infection
 definition of, S153
 description of, S75
Central vascular access devices. See also Vascular access  

 devices
 adverse effects of, S32
 anti-infective, S76
 for apheresis, S93, S115
 blood administration uses of, S192
 blood sampling via
  description of, S129–S130
  discard method, S130
  indications for, S127
  lumen, S130
  push-pull method, S130
 cavoatrial junction and, S66
 complications of
  appropriate actions for, S98
  cardiac arrhythmias, S98
  description of, S24
  inadvertent arterial puncture, S98
  malposition, S164–S166
  occlusion. See Occlusion
  pinch-off syndrome, S157-S158
 damage to, S150
 dislodgement of, S142, S165
 exchange of, S159
 hemodialysis
  description of, S89–S90
  locking, S90, S115
 indications for, S76
 infusion/vascular access team placement of, S24
 locking
 antimicrobial solution for, S115–S116
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  antiseptic solution for, S115
  for apheresis, S93
  ethanol solution for, S115
  for hemodialysis, S90
  preservative-free 0.9% sodium chloride for, S114–S115
  single-dose systems for, S113
  solutions for, S115
 malposition of, S164–S166
 needleless connectors on, S105
 nontunneled, S77
 patency of, S115, S149
 placement of, S98, S165
 power-injectable, S77, S165
 removal of, S134–S135, S144, S154
 risks associated with, S76
 selection of, S76–S77
 subclavian vein placement of, S89
 for therapeutic apheresis, S93, S115
 therapeutic phlebotomy using, S195
 tip
  culturing of, S155
  dislodgement of, S142, S165
  location of, S65–S67, S98
  malposition of, S142
 tunneled, S77
 ultrasound-guided insertion of, S64, S98
 vesicant medication administration using, S184
Central venous access
 cuffed central venous access devices, S83
 nontunneled central venous access devices, S82–S83
 peripherally inserted central catheters, S82
 tunneled central venous access devices, S83
Certified nursing assistants, S18
Certified registered nurse infusion, S17–S18
Chemical occlusion, S151
Chemical phlebitis, S138–S139
Chest radiographs
 central vascular access device tip location using, S66
  implanted vascular access port position and integrity 

 assessed using, S88
Children. See also Infants
 cavoatrial junction in, S65
 central vascular access devices in, S115
 chlorhexidine-impregnated dressings in, S120
 informed consent in, S39
 long peripheral intravenous catheters in, S82
 midline catheters in, S82
 pain management in, S94
 percutaneous cannulation in, S83
 peripheral intravenous catheter insertion in, S64
 peripherally inserted central catheters in, S82
 short peripheral intravenous catheters in, S82
 subcutaneous hydration in, S178
 vein identification in, S83
Chlorhexidine
 disinfection uses of, S89, S96, S105
 dressings impregnated with, S120, S154, S169

Chlorhexidine bathing, S120, S154
Chronic kidney disease
 cuffed central vascular access device in, S83
 dialysis in, S76
  peripherally inserted central catheter contraindications  

 in, S82
 tunneled central vascular access device in, S83
 Clinical nonlicensed personnel. See Unlicensed assistive  

personnel
Clinicians
 competency of, S26–S28
 educational opportunities for, S26
 evidence-based knowledge, S34
 patients and, relationship between, S36
 professional growth by, S27
 research participation by, S34
Closed-loop blood collection system, S130
 Closed system transfer devices, for hazardous drug  

administration, S51–S52
Cognitive capacity, informed consent affected by, S39
Cognitive impairment, in older adults, S14
Cold compresses, for infiltration/extravasation, S144
Color-coded waste containers, S51
Community care organizations, S25
Compartment syndrome, S148
Competency
 assessment of, S27–S29
 cultural, S29
 development of, S27
 performance expectations for, S29
 simulations used for, S29
Complex regional pain syndrome, S148
Complications
 central vascular access devices
  appropriate actions for, S98
  cardiac arrhythmias, S98
  description of, S24
  inadvertent arterial puncture, S98
  malposition, S164–S166
  occlusion. See Occlusion
  pinch-off syndrome, S157-S158
 vascular access devices
  air embolism, S134, S160–S161
  catheter damage, S157–S158
   infiltration/extravasation. See Infiltration/ 

 extravasation
  nerve injury, S147–S148
  occlusion. See Occlusion
  phlebitis, S138–S139, S139t
 Compounding, of medications and parenteral solutions,  

S59–S60
Contact precautions, S58
Containment primary engineering control, S51–S52
Continuous quality improvement, S32
Contrast media, warming of, S72
Cough etiquette, S55
Critical thinking skills, S28
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Cuffed central vascular access devices
 central venous access using, S83
 removal of, S135
Cultural competency, S29
Culture, informed consent affected by, S38
Cyanoacrylate tissue adhesive, S108–S109
Cyclosporine, S129
Cytotoxic waste, S51

D

Decision tree, S16
 Deep vein thrombosis, catheter-associated, S83, S119, 

S134, S161–S163
Delegation, S15–S17
Dexrazoxane, S144
Di(2-ethylhexy)phthalate, S124, S190
Dialysis
 hemodialysis. See Hemodialysis
 unlicensed assistive personnel involvement with, S18
Differential time to positivity, S128
Difficult intravenous access
 in neonates, S13, S64
 vascular visualization technology for, S63–S64, S75, S97
Dimethyl sulfoxide, S144
Direct arterial puncture, for venipuncture, S128–S129
Disinfection
 of durable medical equipment, S54–S55
 of needleless connectors, S105
Disposable gowns, S51, S55
Distraction techniques, S94
Documentation
 in electronic health record, S41
 hazardous drug handling, S51
 in health record, S39–S41
 of latex sensitivity or allergy testing, S49
Dose error reduction systems, S47, S69
Dressings
 adherence of, S119
 air-occlusive, S160
 changing of, S119
 chlorhexidine-impregnated, S120, S154, S169
 for hemodialysis, S89
 for nontunneled central vascular access devices, S110
 subcutaneous infusion and access devices, S178
  transparent semipermeable membrane, S88, S119–

S120, S168, S178
  for vascular access devices. See Vascular access devices,  

 dressings for
Droplet precautions, S58
Drug interactions, in older adults, S14
Durable medical equipment
 disinfection of, S57
 standard precautions for, S54–S55

E

Education

 clinician opportunities for, S26
 for enrolled nurse, S17
 for licensed practical nurse, S17
 for licensed vocational nurse, S17
 medication administration technology, S47
 in quality improvement, S32
 for unlicensed assistive personnel, S18
Elderly. See Older adults
 Electrocardiogram, central vascular access device tip 

location identified using, S66
Electronic health record, S41
 Electronic infusion pumps, S47, S69–S70, S143, S172,  

S188, S191, S193
Embolism
 air, S134, S160–S161
 catheter, S157–S158
 guidewire, S158–S159
 pulmonary, S163
Emergency department, venipuncture in, S24
Emergency medical services personnel, S20t
Enhanced barrier precautions, S58
Enrolled nurse
 educational program for, S17
 scope of practice for, S17
Enteral infusions, S182
Enteral tube feeding, in pregnancy, S14
 Epinephrine auto-injector, for latex sensitivity or allergy, 

S49
Equipment. See Infusion equipment
Errors
 antineoplastic drugs, S183
 blood sampling, S126
 disclosure to patients, S44
 medication, S46–S47
 in multiple infusions, S180–S181
 reduction of, S24
 technology to reduce, S47
Ethical principles, S13
Evidence-based practice, S34
Extravasation. See Infiltration/extravasation
Eye protection, S55

F

Face mask, S55
Fasciotomy, S148
Fasting, S126
Fat emboli, S175
Feedback, S32
Filtration, S102–S103, S192–S193
Five Rights of Delegation, S16
Flow-control devices, S69–S70
Fluid reflux, S104
Flushing, S113–S114
Fondaparinux, S163
Food allergies, S49
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G

Gauze dressings, S119-S120
Gloves
 latex-free, S49
 selection of, S54
Guidewire embolism, S158–S159
Gum mastic liquid adhesive, S120

H

Hand hygiene, S53–S55, S58
Hazardous drugs, S50–S52
Hazardous waste, S50–S52, S184
Health care information, privacy of, S40
Health care team
 collaboration among, S15–S16, S34, S76
 delegation in, S16–S17
 responsibilities of, S17
Health Insurance Portability and Accountability Act,  

S38
Health literacy, S35-S36
Health record
 documentation in, S39–S41
 electronic, S41
Healthcare Failure Mode and Effect Analysis, S32, S43
Hemodialysis
 arteriovenous fistula for, S76, S89–S90
 arteriovenous graft for, S76, S89–S90
 bloodstream infection monitoring in, S90
 central vascular access devices for
  locking, S90, S115
  selection of, S89–S90
 dressing changes for, S89
 hub care for, S89–S90
 patient education about, S90
  peripherally inserted central catheter insertion after  

 initiation of, S76–S77, S82
 vascular access devices for, S89–S90
Hemodynamic monitoring, S124–S125
 administration sets for, S124
 peripheral arterial access for, S83
Hemolysis, S127, S129
Heparin, S114-S115, S162
Heparin-induced thrombocytopenia, S93, S115
Heparin-induced thrombocytopenia and thrombosis, S115
Heparin lock, S115
Home care settings
 blood transfusion in, S193
 body fluid handling in, S52
 flow-control devices in, S70
 implanted vascular access ports in, S88
 transmission-based precautions in, S58
Home infusion therapy
 caregivers affected by, S36
 patient education about, S36
 products used in, S45

Hyaluronidase, S144, S178
Hyperemesis gravidarum, S14
Hypovolemia, S195

I

Implanted vascular access ports
 apheresis uses of, S93
 aseptic non touch technique for, S87
 catheter-associated deep vein thrombosis risks, S83, S162
 chest radiograph assessment of, S88
 flushing of, S87
 in home care setting, S88
 identifiers for, S87–S88
 indications for, S76-S77
 intravenous access uses of, S87
 locking of, S87
 noncoring needle for, S87
 pain management in, S86–S87
 power injection uses of, S87–S88
 removal of, S135
 transparent semipermeable membrane dressing, S88
In-line filters, S102–S103
Infants. See also Children; Neonates
 central vascular access device tip positioning in, S66
 pain management in, S94
 skin antisepsis in, S96
Infection
  catheter-associated bloodstream. See Catheter-associated  

 bloodstream infection
 catheter-related bloodstream, S153, S155
 infusate contamination as cause of, S155
 signs and symptoms of, S154
Infection prevention and control
 aseptic non touch technique, S53, S56–S57
 in blood sampling, S126–S127
 goals of, S154
 hand hygiene, S53–S55, S58, S126
 medical waste, S60-S61
 sharps safety, S60-S61
 standard precautions, S54–S55
 transmission-based precautions, S54, S58
Infectious phlebitis, S138–S139
Inferior vena cava
 central vascular access device tip positioning in, S66
 umbilical venous catheter tip positioning in, S91
Infiltration/extravasation
 early recognition of, S143
 extent of, limiting of, S143
 factors associated with, S142
 infusion cessation after identifying, S143–S144
 mechanical causes of, S142
 nonpharmacologic treatment of, S145
 patient education regarding, S145
 peripheral intravenous catheter-related factors, S142
  pharmacologic or physiochemical properties associated  

 with, S142–S143
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 review of incidents, S145
 scales for, S145
 treatment protocol for, S144–S145
Informed consent, S37–S39, S183, S192
Infusion equipment
 blood warming, S72
  central vascular access devices. See Central vascular  

 access devices
 defect reporting for, S45–S46
 electronic infusion pumps, S69–S70
 evaluation of, S45–S46
 flow-control devices, S69–S70
 fluid warming, S72
 integrity of, S45–S46
 vascular visualization, S63–S64
Infusion medication administration, S180–S182
Infusion nurse specialist, S17–S18
Infusion Nurses Certification Corporation, S27
Infusion Nurses Society, S21
Infusion pumps
 electronic, S47, S69–S70, S143, S172
 multichannel, S70
Infusion solutions, S46–S47
Infusion therapy
 equipment for. See Infusion equipment
 initiation of, S74
 patient care for, S13
 peripheral arterial catheter contraindications for, S83
 products for. See Product(s)
Infusion therapy services
 in acute care settings, S24
 in alternative sites, S24–S25
 delivery of, S23
 hours of service for, S24
Infusion therapy systems
 assessment of, S118–S119
Infusion team/vascular access team
 acute care by, S24
 central vascular access device placement by, S24
 communication in, S25
 competencies for, S27
 consultative role of, S24
 error reduction, S24
 financial management of, S23
 leader of, S23
 safety programs, S24
Injectable emulsions, S190
Integrated securement device, S108–S109
Intraosseous access devices, S174–S175
Intraspinal access devices, S171–S173
Intraspinal infusion solutions, S102
Intravenous immunoglobulin, S186
Intravenous push medications, S60, S182
Intravenous solution containers, S182
Intravenous solutions, S150

Iodophor, S96
Irritant solutions, S142
Isopropyl alcohol, S105

J

Joint stabilization devices, S111–S112
Just culture, S32, S44

K

Knowledge acquisition skills, S28

L

L-cysteine, S151
Latex sensitivity or allergy, S49
Lean Six Sigma, S32
Leukocyte reduction filtration, S193
Licensed practical nurse
 delegation of tasks, S16
 educational program for, S17
 scope of practice for, S17
Licensed vocational nurse
 delegation of tasks, S16
 educational program for, S17
 scope of practice for, S17
Licensure, scope of practice based on, S15–S16
Lidocaine, S94, S174–S175
Lipid injectable emulsions, S103, S190
Local anesthetics, for pain management, S94
Locking
 of central vascular access devices
  antimicrobial solution for, S115–S116
  antiseptic solution for, S115
  for apheresis, S93
  ethanol solution for, S115
  for hemodialysis, S90
  preservative-free 0.9% sodium chloride for, S114–S115
  single-dose systems for, S113
  solutions for, S115
 of midline catheters, S114
 of peripheral intravenous catheters, S114
Long peripheral intravenous catheters
 blood sampling via, S129
 in children, S82
 definition of, S74
 indications for, S75
 locking of, S114
 in neonates, S82
 placement of, S97–S98
 removal of, S133
 site selection for, S81–S82
Low-molecular-weight heparin, S162
Luer-locking needleless connectors, S104, S160
Lymphedema, S82, S128
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M

Mechanical phlebitis, S138–S139
Medical assistants
 delegation of tasks to, S16
 scope of practice for, S18
Medical imaging and radiation technologist, S19t
Medical waste, S60-S61
Medication(s)
 allergy to, S180
 compounding of, S59–S60
 errors with, S46–S47
 hazardous, S50–S52
 infusion administration of, S180–S182
 intravenous push, S60, S182
 nomenclature for communication of, S46-S47
 piggyback, S70
 preparation of, S59–S60
 single-dose, S60
 verification of, S46–S47
Medication administration
 barcode, S32, S47
 flow-control device for, S70
 rights for, S46
Medication labels, S47
Medication reconciliation, S46
Medication vials
 latex stoppers on, S49
 multidose, S59
Microbubbles, S102
Midline catheters
 in children, S82
 definition of, S74
 documentation regarding, S40
 locking of, S114
 in neonates, S82
 placement of, S97
 removal of, S133
 site selection for, S81–S82
 ultrasound-guided insertion of, S64
Moderate sedation/analgesia, S194
Multichannel infusion pumps, S70
Multidrug resistant organisms, S55, S58
Multiple infusions
 errors in, S181
 setting up, S181
Myelomeningocele, S49

N

Nail hygiene, S53
National Council of State Boards of Nursing, S16
National Institute for Clinical Excellence, S109
National Institute for Occupational Safety and Health, S50
Near infrared light, for vein imaging, S63
Needleless connectors, S104–S106, S129
Needles, fear of, S94

Needlestick injuries, S61
Neonates. See also Infants
 central vascular access devices in
  description of, S115
  tip positioning, S66
 chlorhexidine-impregnated dressings in, S120
 difficult intravenous access in, S13, S64
 dressing changes in, S119
  echocardiography in, for umbilical catheter  

 malpositioning, S91
 informed consent in, S39
 long peripheral intravenous catheters in, S82
 midline catheters in, S82
 pain management in, S13
 peripherally inserted central catheters, S82
 short peripheral intravenous catheters in, S82
 skin antisepsis in, S96
 umbilical catheters in, S90-S91
 venipuncture in, S128
Nerve injury, S147–S148
Neuraxial infusions, S182
Neuroma, S148
Nitroglycerin, S144
Noncoring needle, for implanted vascular access ports, S87
Nontunneled central vascular access devices
 axillo-subclavian approach to, S83
 central venous access using, S82–S83
 description of, S77
 dressings for, S110
 femoral approach to, S83
 hemodialysis uses of, S89
 jugular approach to, S83
 removal of, S133–S135
 securement of, S110
Nonvesicant solutions, S142
Nurse. See specific nurse
Nurse practitioners
 delegation of tasks by, S16
 scope of practice for, S18
Nursing process, S17

O

Occlusion
 chemical, S151
 internal causes of, S150
  intravenous solution mixture incompatibility as cause of, S150
 mechanical causes of, S150
 signs and symptoms of, S150
 thrombotic, S150–S151
Older adults
 adverse drug events in, S14
 cognitive impairment in, S14
 drug interactions in, S14
 physiologic changes in, S14
 subcutaneous hydration in, S177
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Opioids, S171
Organizational learning, S44
Osmolarity limit, S74–S75

P

Pain management
 distraction techniques for, S94
 for implanted vascular access ports, S86–S87
 intraspinal infusions for, S171–S172
 local anesthetic agents for, S94
 in neonates, S13
 for vascular access procedures, S94
 for venipuncture, S94
Pandemics, S58
Paradoxical embolization, S103
Parenteral nutrition
 administration of, S190
 administration sets for, S124
 central vascular access devices for infusion of, S130
Parenteral solutions
 compounding of, S59–S60
 filtration of, S102
 preparation of, S59–S60
Paresthesia, S148
Passive disinfection, S105
Patient(s)
 clinicians and, relationship between, S36
 disclosure to errors to, S44
 identifiers for, S46
 informed consent from, S38–S39
 social media for, S36
Patient-controlled analgesia, S187–S188
Patient education
 blood sampling, S126
 hemodialysis, S90
 home infusion therapy, S36
 infiltration/extravasation, S145
 informed consent, S192
 infusion therapy-based, S36
 intraspinal access devices, S173
 latex sensitivity or allergy instructions, S49
 readiness to learn, S35
 therapeutic phlebotomy, S195
Patient/nurse-controlled analgesia, S187–S188
PCA. See Patient-controlled analgesia
 Peripheral arterial access, for hemodynamic monitoring, S83
Peripheral intravenous catheters
 assessment of, S119
 blood administration using, S192
 blood sampling via, S129
 contraindications for, S81
 cytotoxic vesicant medication administration of, S184
 definition of, S74
 indications for, S75
 infiltration/extravasation risks, S142

 insertion of, S24, S63
 joint stabilization device with, S111
 locking of, S114
 long
  blood sampling via, S129
  in children, S82
  definition of, S74
  indications for, S75
  locking of, S114
  in neonates, S82
  placement of, S97–S98
  removal of, S133
  site selection for, S81–S82
 midline catheters. See Midline catheters
 nerve damage risks, S82
 pain management for, S94
 pediatric insertion of, S64
 placement of, S97–S98
 removal of, S97, S133, S154
 short
  blood sampling via, S129
  in children, S82
  definition of, S74
  indications for, S75
  locking of, S114
  in neonates, S82
  placement of, S97–S98
  removal of, S133
  site selection for, S81–S82
  therapeutic phlebotomy using, S195
  vascular distention in, S97
 site selection for, S81–S82
 skill acquisition for, S28
 therapeutic apheresis use of, S93
 types of, S74
 ultrasound-guided insertion of, S28, S64
 venipuncture for, S89
Peripheral parenteral therapy, S74
Peripherally inserted central catheters
 catheter-associated deep vein thrombosis risks, S162
 central venous access using, S82
 in children, S82
 in chronic kidney disease, S76–S77
 chronic kidney disease contraindications for, S82
 contraindications for, S76
 documentation regarding, S40
 hemodialysis and, S76–S77, S82
 after hemodialysis initiation, S76–S77
 in neonates, S82
 in pregnancy, S14
 removal of, S133–S134
 site selection for, S82
 subcutaneous anchor securement system for, S109
Personal protective equipment
 for hazardous drug handling, S51
 latex-free, S49
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 safe handling of, S50
 selection of, S54
 for standard precautions, S54
 for transmission-based precautions, S58
pH, S74–S75
Pharmacist, S20t
Phentolamine, S144
Phlebitis, S40, S138–S139, S139t
Phlebitis Scale, S139t
Phlebotomy
 therapeutic, S195
 venipuncture for, S89, S128
Photographs, informed consent for, S38
Physical immobilization devices, S112
Physician(s)
 delegation of tasks by, S16
 infusion/vascular access team leadership by, S23
 scope of practice, S15, S19t
Physician assistant, S15, S19t
Piggyback medications, S70
Pinch-off syndrome, S157–S158
Plan-Do-Check-Act, S32
Pneumothorax, S98
Post-thrombotic syndrome, S163
Postinfusion phlebitis, S138
Povidone-iodine ointment, S89
Power-injectable central vascular access devices, S77
Pregnancy
 hazardous drug and waste exposure during, S51
 peripherally inserted central catheters in, S14
 physiologic changes in, S13–S14
 Premature neonates, chlorhexidine-impregnated dressings 

in, S120
Preservative-free 0.9% sodium chloride, S113–S115
Prevention-focused approach to safety, S43
Primary continuous infusions, S123–S124
Primary intermittent infusions, S124
Product(s)
 defect reporting, S45–S46
 evaluation of, S45–S46
 integrity of, S45–S46
Propofol, S107, S124
Pseudomonas aeruginosa, S154
Pulmonary embolism, S163

Q

Quality improvement, S17, S31–S32

R

Radial artery
 hemodynamic monitoring of, before venipuncture, S83
Registered nurse
 delegation of tasks, S16
 scope of practice, S15, S17
Registered pharmacist, S20t
Registered radiology assistant, S19t

Regulations, scope of practice affected by, S16
 Removal, of vascular access devices, S40, S133–S135,  

S144, S154
Reporting
 of adverse events, S43–S44, S47
 organizational environment conducive to, S45
 of serious adverse events, S43–S44
 of vascular access device defect, S45–S46
Research
 clinician involvement in, S34
 informed consent for, S38
Respirators, S51, S58
Respiratory care practitioner, S20t
Respiratory hygiene, S55
Rolled bandages, S110, S121
Root cause analysis, S32, S43

S

Safety
 adverse events. See Adverse events
 hazardous drugs and waste, S50–S52
 latex sensitivity or allergy, S49
 medication verification, S46–S47
 needlestick injuries, S61
 prevention-focused approach to, S43–S44
 programs for, S24
 quality improvement activities for, S31
 science of, S43
 serious adverse events. See Serious adverse events
 sharps, S60-S61
Safety data sheets, S50
Scope of practice
 for advanced practice registered nurse, S15, S18
 barriers to, S17
 for certified nursing assistants, S18
 decision tree for determining, S16
 defining of, S15-S16
 for emergency medical services personnel, S20t
 for enrolled nurse, S17
 expansion of, S16
 for infusion nurse specialist, S17–S18
 for licensed practical nurse, S17
 for licensed vocational nurse, S17
 licensure and, S15–S16
 for medical assistants, S18
 for medical imaging and radiation technologist, S19t
 for nurse practitioners, S18
 for pharmacist, S20t
 for physician, S15-S16, S19t
 for physician assistant, S15, S19t
 recommendations for, S15–S21
 for registered nurse, S15-S16, S17
 for registered pharmacist, S20t
 for registered radiology assistant, S19t
 regulations that affect, S16
 for respiratory care practitioner, S20t
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 for unlicensed assistive personnel, S15, S18, S21
Secondary administration set, S124
Secondary continuous infusions, S123–S124
Secondary intermittent infusions, S124, S181
Securement methods, S108–S110, S119, S121, S150
Sedation/analgesia, S194
Self-determination, S38
Sentinel events, S46
Serious adverse events
 definition of, S43
 investigation of, S43
 reporting of, S43–S44
Shared decision-making, S38
Sharps safety, S60-S61
Short peripheral intravenous catheters
 blood sampling via, S129
 in children, S82
 definition of, S74
 indications for, S75
 locking of, S114
 in neonates, S82
 placement of, S97–S98
 removal of, S133
 site selection for, S81–S82
 therapeutic phlebotomy using, S195
 vascular distention in, S97
SIRS. See Systemic inflammatory response syndrome
Skin
 antisepsis of, S91, S96, S120, S128
 catheter-associated injury of, S110, S168-S169
 regeneration of, S168
Skin disorders, S110, S121
Small-volume intravenous infusions, S181–S182
Smart pumps, S32, S70
Social media, S36
Sodium bicarbonate, S151
Sodium chloride 0.9%, preservative-free, S113–S115, S192
Sodium hydroxide, S151
Sodium thiosulfate, S144
Spills
 of blood, S54
 of hazardous drugs, S51
Splint, S111–S112
 Standard-aseptic non touch technique, S56–S57, S97,  

S105, S123
Standard precautions, S54–S55
Staphylococcus aureus, S154
Stopcocks, S105, S107, S181
Subclavian vein
 central vascular access device placement via, S89
 phrenic nerve damage caused by insertion in, S148
 Subcutaneous anchor securement system, S108–S109, 

S121
Subcutaneous immunoglobulin, S186
Subcutaneous infusion and access devices, S177–S178

 Superior vena cava, central vascular access device tip  
positioning in, S66

 Surgical-aseptic non touch technique, S56–S57, S97,  
S159, S172

Surrogate, informed consent from, S38–S39
Sutures, S109
Syringe pumps, S70
Systemic inflammatory response syndrome, S102

T

Technology
 medication error reduction through, S47
 vascular visualization, S63–S64, S97
Terbutaline, S144
Therapeutic apheresis, S93
Therapeutic phlebotomy, S195
Thrombolysis, S151–S152
Thrombotic occlusion, S150–S151
Tissue adhesives, S108–S110, S121
Tissue plasminogen activator, S90
Tobramycin, S129
Training, in medication administration technology, S47
Transmission-based precautions, S54, S58
 Transparent semipermeable membrane dressing, S88,  

S119–S120, S168, S178
 Transthoracic echocardiography, for locating central  

vascular access device tip, S66
Tunneled central venous access devices
 central venous access using, S83
 removal of, S135

U

Ultrasound
 arterial puncture using, S64
 central vascular access device tip location using, S66,  

S98
  peripheral intravenous catheters insertion guided using,  

 S28, S64
 vein identification using, S82–S83
Umbilical arterial catheters, S90–S91
Umbilical venous catheters, S90–S91
Unlicensed assistive personnel
 delegation of tasks to, S16, S18
 educational requirements for, S18
 scope of practice, S15, S18, S21
 tasks performed by, S16, S18

V

Valsalva maneuver, S134, S160
Vancomycin, S129
Vapocoolant spray, S94
Vascular access
 documentation regarding, S40
 pain management for, S94
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 Vascular access devices. See also Central vascular access  
 devices

 access site for, S40
 add-on devices, S107
 arterial catheters, S77
 asepsis with, S56–S57
 assessment of, S119–S121, S133
 blood sampling via, S129–S130. See also Blood sampling
 complications of
  air embolism, S134, S160–S161
  catheter damage, S157–S158
  description of, S36
  infiltration/extravasation. See Infiltration/extravasation
  nerve injury, S147–S148
  occlusion. See Occlusion
  phlebitis, S138–S139, S139t
 defect reporting for, S45–S46
 dislodged, S110
 documentation regarding, S40
 dressings for
  adherence of, S119
  changing of, S119–S120
  chlorhexidine-impregnated, S120, S154
  selection of, S120
  sterile, S120
 evaluation of, S45–S46
 filtration of, S102–S103
 flushing of, S113–S114
 function assessments, S114
 functionality of, S40
 for hemodialysis, S89–S90
  implanted vascular access ports. See Implanted vascular  

 access ports
 integrity of, S45–S46
 lumen, flushing of, S114
 need for, daily assessment of, S133
 needleless connectors, S104–S106, S129
 patency of, S149–S150, S181
  peripheral intravenous catheters. See Peripheral intravenous  

 catheters
 placement of, S97–S99
 planning of, S74–S77
 removal of, S40, S133–S135
 securement of, S108–S110, S119, S121, S150
 selection of, S74
 site for
  assessment of, S119–S120

  care of, S119
  covering of, S121
  hair removal at, S120
  infection prevention considerations, S154
  infiltration/extravasation detection, S143
  preparation of, S96
  protection of, S112–S113
  selection of, S81–S83
  skin antisepsis at, S96, S120
  skin inspection, S168
  skin integrity assessments, S120
 for therapeutic apheresis, S93
 umbilical arterial catheters, S90–S91
 umbilical venous catheters, S90–S91
 Vascular access ports, implanted. See Implanted vascular  

access ports
Vascular access services, delivery of, S23
Vascular access team. See Infusion team/vascular access 

team
Vascular visualization technology, S63–S64, S97
Vein(s)
 transillumination of, S63
 ultrasound identification of, S82–S83
Venipuncture
 blood sampling via, S128
 direct arterial puncture for, S128
 in emergency department, S24
 in lymphedema, S82, S128
 in neonates, S128
 nerve injury related to, S147–S148
 pain management for, S94
 for peripheral intravenous catheters, S89
 risks associated with, S128
 skin antisepsis before, S128
 veins for, S128
Vesicant medications, S184
Vesicant solutions, S142
Videotaping, informed consent for, S38
Virtual reality, S94
Visual Infusion Phlebitis Scale, S139, S139t
Volunteers, invasive procedures trained on, S28

W

Warming
 of blood and fluids, S72
 of contrast media, S72
Wet compresses, for infiltration/extravasation, S144
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