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The Art and Science of Infusion Nursing

  F O R E W O R D 

 T
hese are exciting times in the fi eld of infusion practice. Never before has 
there been as much interest, technology, evidence, or cross-disciplinary 
collaboration in the fi eld as there is today. Whether it’s research that in-
forms the safety of a particular vascular access device, guidance for when 
a device may be appropriate for use, or in-depth reviews of how best to 

prevent complications—the knowledge, data, and wisdom in our specialty are brim-
ming. For infusion and vascular clinicians all over the world, there has never been a 
better moment to be on the front lines of patient care. 

 Yet, this progress does not come without a price, for with these times also comes 
great responsibility. For example, our patients have never been more complex in 
terms of their vascular access needs. Unlike times past, a dizzying array of devices, 
designs, and technology to meet nuanced needs (eg, power injection-capable midline 
catheters) or fill key niches (ultrasound-guided devices for patients with difficult 
access) are now available. The very health care system within which we all operate 
has transformed—improving in many ways, but also becoming more fractured and 
misaligned in others. As patients transition through the labyrinth of outpatient, hos-
pital, and post-acute care settings, the imperative to do what’s right in their vascular 
access voyage has perhaps never been more urgent than it is today. 

 In this whirlwind of change, clinicians are expected to not only master the inser-
tion, care, and management of vascular access devices but to also inform clinical 
decisions regarding device choice and venous access route. Although such opportuni-
ties present a unique step forward for the field, they also introduce many new and 
unexpected challenges. For example, what should one do when limited evidence 
exists to guide clinical decision making? When available data do not support current 
practice, how should one approach the patient or provider so as to prevent harm? 
How may one learn, master, and implement the evidence to enact change in her or 
his facility? And relatedly, what practices are associated with improved outcomes, 
and which are relics of times past? In the endless quest to improve the care and qual-
ity of infusion practice, knowing what we don’t know has become more important 
than ever before. 

 Highlighting how fortunate we have been to have the  Infusion Therapy Standards 
of Practice  serve as the bedrock of our field for so many years is not hyperbole. 
Rather, the  Standards  represents the best of our specialty: a tome within which excel-
lence, expectations, and enigmas are not only defined but also primed and supported 
by available data and strength of the evidence. Whether the purpose lies in informing 
patient care, legal proceedings, or personal edification and growth, no document is 
more versatile, time-tested, or valuable in the field of infusion practice. As a review-
er and contributor to this 2016 update, I am pleased to say the exulted tradition of 
the  Standards  continues. With new and improved sections on special patient popula-
tions, the definition and role of infusion teams, vascular visualization technologies, 
and catheter tip location, the 2016  Standards  incorporates and assimilates the many 
advances in our field within a single comprehensive document. Not only have new 
criteria for practice been added but substantial improvements to the key domains of 
infection prevention, phlebotomy, and device complications have been included. 

Journal of

Infusion Nursing
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These significant enhancements reflect the growth in our field and the ever-changing 
expectations of the public in infusion care. The new  Standards  is thus not merely 
recommended, but  required  reading for any clinician interested in infusion or vascu-
lar therapy. 

 As a physician researcher dedicated to improving the safety of patients who 
require vascular access and infusion-based therapies, the  Standards  has informed the 
work that I do, the questions I ask, and the clinical care I provide. Quite simply put, 
there is nothing else like it. This edition continues to provide us with critical answers 
to the many important questions, conundrums, and challenges we face today. I urge 
you all to read, evaluate, and adapt the recommendations within this document to 
your care and decision making. Your patients, practice, and society will thank you 
for it. 

 Vineet Chopra, MD, MSc 
 Ann Arbor VA Medical Center and 

the University of Michigan Health System 
 October 2015   
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 P R E F A C E 

 R
ecognized as the premier organization for the specialty practice of infu-
sion nursing, the Infusion Nurses Society (INS) understands the signifi -
cance the  Infusion Therapy Standards of Practice ( the  Standards)  holds 
in relation to the delivery of safe patient care. Developing and dissemi-
nating  Standards  is one of the pillars of INS’ mission. Infusion therapy 

is administered to all patient populations in all practice settings, all the more reason 
to ensure the  Standards  are applied to one’s clinical practice. It provides a framework 
to guide safe practice to ensure the best patient outcomes. There is an expectation 
that all clinicians are competent in their practice. 

 With more published research, advances in science, and innovation in technology, 
it’s imperative that the  Standards  is relevant to the clinician’s practice. Therefore, 
INS is committed to revising the document every 5 years. This seventh edition cites 
350 more references than the sixth edition of the  Standards  (2011), a testament to 
the advancing science of infusion therapy. The rankings of the strength of the body 
of evidence have also shifted in this edition. In 2011, there were 3.8% of Level I 
rankings, the highest rating. In this revision, that ranking has grown to 5.8%, evi-
dence that there is more robust research with consistent findings in the literature to 
support the practice. In contrast, the percentage of Level V rankings, the lowest rat-
ing, was 67% in 2011 and has decreased to 46% in this document. With more 
published data and research adding to the science of the practice, the distribution of 
rankings has changed based on the nature and robustness of the research. As we’ve 
seen over time, more strong evidence has provided clinicians with information and 
data that can justify existing practice or lead to a change in practice. 

 A major change in this edition of the  Standards  is its title. Infusion therapy does 
not “belong” to one group of clinicians, but it is the responsibility of any clinician 
who is involved in the practice. Recognizing infusion care goes beyond nursing, the 
title has been changed to the  Infusion Therapy Standards of Practice.  This change 
aligns with the interprofessional approach that is being implemented in health care 
today. 

 In this edition, new standards have been added, while other sections have been 
expanded to offer more guidance to clinicians. The format remains unchanged with 
practice criteria and relevant references listed after each set of standards. 

 INS’ focus has never changed. We still keep in mind that our patients are the 
reason we do what we do. We want to ensure we’re providing the safe, quality infu-
sion care that our patients deserve. As INS continues to “set the standards for infu-
sion care,” the  Infusion Therapy Standards of Practice  is an invaluable guide for  all  
clinicians who are responsible for their patients’ infusion care.   
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 A  M E S S A G E  F R O M  B D  M E D I C A L 

 W
e at BD feel honored to support the  Infusion Therapy Standards 
of Practice  revision for the fifth time since 1998, as part of our 
commitment to helping more efficiently deliver health care and 
improve patient outcomes. With a long history of providing 
global education and training on best practices, we award grants 

for education and research to promote innovative solutions in infusion therapy and 
across the care continuum. 

 We applaud the Infusion Nurses Society (INS) for striving to keep the  Standards 
of Practice  current, relevant, and evidence based, helping millions of clinicians pro-
vide quality infusion therapy to their patients. We look forward to working with INS 
in the future while helping improve infusion therapy around the world.

Alicia Mares, BSN, RN, CRNI®

 Clinical Marketing Manager
BD Medical

 
Richard Ji

 Vice President, Catheter Solutions
BD Medical
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 M E T H O D O L O G Y  F O R  D E V E L O P I N G 
T H E  S T A N D A R D S  O F  P R A C T I C E   

 Role of the Standards of Practice 
Committee 

 The Standards of Practice Committee brought together a 
group of professional nurses with a wealth of clinical 
knowledge and expertise in all the domains of infusion 
therapy. 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 
by phone, 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 . This draft then was sent to over 90 
interdisciplinary reviewers who are experts in the field, 
comprising all aspects of infusion therapy. Sixty reviewers 
provided in excess of 790 comments, suggestions, refer-
ences, and questions. The committee addressed each com-
ment and made revisions to the standards, seeking addi-
tional evidence as needed. Each standard had a final 
review by the committee for agreement on the content, 
evidence, recommendation, and rating. 

 The standards are written for clinicians of multiple 
disciplines with various educational backgrounds, train-
ing, certification, and licensing, including licensed inde-
pendent practitioners, because 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 

 A literature search was conducted for each of the stand-
ards of practice using key words and subject headings 
related to the standard. Searches were limited to 
English-language, peer-reviewed journals published 
between 2009 and July 2015. Databases included, but 
were not limited to, Cochrane Library, Cumulative 
Index to Nursing and Allied Health Literature 
(CINAHL), MEDLINE, PubMed, and Web of Science. 
The references of retrieved articles were reviewed for 
relevant literature. 

 Additional sources of evidence included, but were 
not limited to, the Web sites of professional organiza-
tions, manufacturers, pharmaceutical organizations, 
and the United States Pharmacopeia (USP). US sites 
included the US Department of Health and Human 
Services for national centers, such as the Agency for 
Healthcare Research and Quality (AHRQ), the 
Centers for Disease Control and Prevention (CDC), 
and the US Food and Drug Administration (FDA); and 
the US Department of Labor (eg, Occupational Safety 
and Health Administration [OSHA]). 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 standards of prac-
tice are 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 is evaluated from many perspec-
tives, and the highest, most robust evidence relating to 
the standards of practice is used. Research evidence is 
preferred over nonresearch evidence. For research evi-
dence, the study design is the initial means for ranking. 
Other aspects of evaluation of quality include sufficient 
sample size based on a power analysis, appropriate sta-
tistical analysis, examination of the negative cases, and 
consideration of threats to internal and external validity. 

 Research on research, such as meta-analyses and 
systematic reviews, is the highest level of evidence. Only 
specific study designs are acceptable for a meta-analysis, 
and with its statistical analysis, this is 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 several 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 foundational study 
for learning about a question or a population is the 
descriptive research project, but because of its lack of 
research controls, it is ranked at a low level of evidence 
for clinical practice. 
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 Last, nonresearch is often the only available evi-
dence. Nonresearch includes quality improvement pro-
jects, clinical articles, case reports, or position papers, 
as well as manufacturers’ instructions for use and con-
sensus guidelines. Nonresearch evidence can be extreme-
ly valuable for certain aspects of practice when it is 
unethical to conduct research on that question or 
research is impractical. Many times, quality improve-
ments lead to a research question and subsequent study.   

 Rating the Strength of the Body of 
Evidence 

 In 2011, the Infusion Nurses Society Standards of 
Practice Committee developed the rating scale for the 
strength of the body of evidence to provide guidance for 
clinicians when implementing standards of practice. 
This guidance can reflect a range of evidence, from a 
preponderance of evidence and specific clinician actions 
highly recommended, to minimal evidence and actions 
based on organizational preference and/or clinician 
judgment. 

 The rating scale for the strength of the body of evi-
dence ranges from the highest rating of “I,” represent-
ing 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. 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 stud-
ies are not cited separately. However, for large research-
based guidelines, the level of evidence may vary based 
on the strength of the research the guideline uses for a 
particular recommendation. 

 There is also a rating for anatomy and physiology, 
which may be based on anatomy textbooks as well as 
fully analyzed case studies. This is used for recommen-
dations to stop an unsafe action, such as for preventing 
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 literature or very low levels 
of evidence with conflicting findings. In these instances, 
the Standards of Practice Committee reviewed the evi-
dence, discussed and agreed to practice criteria, and as 
a committee decided on a rating of V, Committee 

Consensus. This rating was used in less than 2% of the 
practice criteria. 

 The last rating is the Regulatory level. The committee 
was aware that many practices are mandated by regula-
tory agencies that could penalize clinicians and/or 
organizations if the regulations are not followed. OSHA 
is an example of such an agency that has regulations 
governing certain aspects of infusion therapy.   

 Practice Criteria 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 criteria recommendation is 
strong. There is also the occasion when there is a sys-
tematic 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 the evidence and conclusions are 
undetermined. In this instance, the practice criteria 
recommendation is lower, reflected in the use of the 
term  consider , and the clinician is advised to use this 
evidence along with her or his expertise and clinical 
judgment. 

 Practice criteria also serve as guidance for aspects of 
infusion therapy when there is little more than expert 
opinion. Often, practice questions are raised in publica-
tions, at conferences, or through online professional 
forums. For a few practice criteria, the Standards of 
Practice Committee provided a consensus recommenda-
tion that may guide a novice clinician for safe care 
without harm. In reviewing the practice criteria and the 
evidence ratings, the clinician may identify some prac-
tices with uncertain or low levels of evidence. This may 
stimulate areas of needed research in infusion therapy 
or quality improvement projects to validate practice. 

 The  Standards of Practice  document 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 evi-
dence for practice recommendations. However, the 
Infusion Nurses Society and the Standards of Practice 
Committee are committed to bringing research-based 
critical changes for practice to clinicians through a vari-
ety of dissemination strategies in the time between 
 Standards of Practice  publication dates.   
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 S T R E N G T H  O F  T H E  B O D Y  O F 
E V I D E N C E    

Strength of the 
Body of Evidence Evidence Description*

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

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

II Two well-designed RCTs, 2 or more multicenter, well-designed 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, or narrative litera-
ture review, psychometric study. Includes 1 well-designed laboratory study.

V Clinical article, clinical/professional book, consensus report, case report, guideline based on consen-
sus, descriptive study, well-designed quality improvement project, theoretical basis, recommenda-
tions by accrediting bodies and professional organizations, or manufacturer directions for use for 
products or services. Includes standard of practice that is generally accepted but does not have a 
research basis (eg, patient identification). May also be noted as Committee Consensus, although 
rarely used.

Regulatory Regulatory regulations and other criteria set by agencies with the ability to impose consequences, 
such as the AABB, Centers for Medicare & Medicaid Services (CMS), Occupational Safety and 
Health Administration (OSHA), and state Boards of Nursing.

   *Sufficient sample size is needed with preference for power analysis adding to the strength of evidence. 
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 Standards of Practice   

 1. PATIENT CARE  

 Standard   

  1.1 The  Infusion Therapy Standards of Practice  is appli-
cable to any patient care setting in which vascular 
access devices (VADs) are placed and/or managed and 
where infusion therapies are administered.  
  1.2 Infusion therapy is provided in accordance with laws, 
rules, and regulations promulgated by federal and state 
regulatory and accrediting bodies in all patient care settings.  
  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 provide a basis for clinical decision making.  
  1.4 Infusion therapy is provided with attention to 
patient safety and quality. Care is individualized, col-
laborative, culturally sensitive, and age appropriate.  
  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 autono-
my, dignity, rights, and diversity.  
  1.6 Clinician decisions related to infusion therapy prac-
tice, including device and/or product selection, are not 
subject to commercial or other conflicts of interest.       

 2.  SPECIAL PATIENT 
POPULATIONS  

 Standard   

  2.1 To ensure patient safety, the clinician providing 
infusion therapy for special populations (neonatal, pedi-
atric, pregnant, and older adult populations)* is compe-
tent in clinical management of such populations, includ-
ing knowledge of anatomical and physiological differ-
ences, safety considerations, implications for vascular 
access device (VAD) planning and management, and 
infusion administration.      

 Practice Criteria   

A.   Provide care to special populations, which include 
neonatal, pediatric, pregnant, and older adult 
patients, that is individualized, collaborative, and 
age appropriate. 1-5  (V)  

B.   Provide infusion therapy to special patient popula-
tions with attention to:  
1.   Anatomic characteristics and their effect on 

physical assessment, VAD planning, site selection, 
insertion procedures, and use of specialized infu-
sion-related equipment, including care and main-
tenance practices during infusion therapy. 3,6-9  (V)  

2.   Safety and environmental considerations for 
infusion therapy in all care settings (eg, acute 
care, ambulatory, long-term care facility, home 
care). 3,5,6,8,10  (V)  

C.   Considerations for neonatal and pediatric patients:  
1.   Recognize physiologic characteristics and effect 

on drug and nutrient selection; administration 
set selection (eg, free of Di[2-ethylhexyl] phtha-
late [DEHP]); dosage and volume limitations 
with reference to age, height, weight, or body 
surface area; pharmacologic actions, interac-
tions, side effects, and adverse effects; monitor-
ing parameters; and response to infusion thera-
py. 2,8-12  (V)  

2.   Provide education to the mother regarding the 
potential impact and risks/benefits of any medi-
cation use during lactation. 13  (V)  

3.   Provide care with attention to growth and devel-
opmental level; include nonpharmacological 
measures for promoting comfort and reducing 
pain and fears associated with infusion therapy 
procedures. 2,14,15  (V)  

4.   Assess for psychosocial and socioeconomic con-
siderations that may affect the plan for infusion 
therapy. 2  (V)  

5.   Interact with parents, other family members, or 
surrogates as members of the patient’s health care 
team, including provision of patient education, 

 Section One: Infusion Therapy Practice   
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with attention to age, developmental level, health 
literacy, culture, and language preferences (see 
Standard 8,  Patient Education ). 2,16  (V)  

6.   Obtain assent from the school-age or adolescent 
patient as appropriate (see Standard 9,  Informed 
Consent ). 2,17,18  (V)  

  D. Considerations in pregnancy:  
1.   Recognize physiologic changes related to preg-

nancy and their effect on drug dosage and vol-
ume limitations and potential impact on the 
fetus; pharmacologic actions, interactions, side 
effects, adverse effects; monitoring parameters; 
and response to infusion therapy. 13  (II)  

2.   Recognize that there may be increased risk in 
central vascular access device (CVAD) complica-
tions (eg, infection and thrombosis) during preg-
nancy. 19-21  (IV)  

3.   Consider enteral feedings prior to initiating par-
enteral nutrition with hyperemesis gravidarum 
(see Standard 61,  Parenteral Nutrition ). 21  (III)  

  E. Considerations for the older adult patient population:  
1.   Recognize physiologic changes associated with 

the aging process and their effect on drug dosage 
and volume limitations, pharmacologic actions, 
interactions, side effects, monitoring parameters, 
and response to infusion therapy. 3,6,7,10,22-24  (V)  

2.   Assess for any changes in cognitive abilities, dex-
terity, ability to communicate/learn (eg, changes 
in vision, hearing, speech), as well as psychoso-
cial and socioeconomic considerations that may 
affect the plan for infusion therapy. 4,6,7  (V)  

3.   Interact with family members, caregivers, or sur-
rogate as members of the patient’s health care 
team, with consent of the patient or as necessary 
due to mental status. 3,5,16  (V)  

4.   Recognize potential for adverse events and drug 
interactions in older adults who may be pre-
scribed multiple medications. 22-26  (V)    

 *Special populations identified based on a role 
delineation study conducted by the Infusion Nurses 
Certification Corporation reflecting the current infusion 
practices in these patient populations.   
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 3. SCOPE OF PRACTICE  

 Standard   

  3.1 The role, responsibilities, and accountability for 
each type of clinician involved with infusion therapy 
delivery, according to the applicable regulatory boards, 
are clearly defined in organizational policy.  
  3.2 Clinicians involved with infusion therapy practice 
within the boundaries of their legal scope of practice.  
  3.3 Clinicians delivering any type of infusion therapy 
and vascular access device (VAD) insertion, use, mainte-
nance, and removal are qualified and competent to 
perform the identified functions.  
  3.4 Members of the health care team collaborate to 
achieve the universal goals of safe, effective, and appro-
priate infusion therapy.  
  3.5 Infusion therapy tasks are delegated by the regis-
tered nurse (RN) to unlicensed assistive personnel 
(UAP) in accordance with rules and regulations promul-
gated by the state’s Board of Nursing and within the 
policies and procedures of the organization. The RN 
and the organization are responsible and accountable 
for the tasks delegated to UAP and licensed practical/
vocational nurses (LPN/LVNs).      

 Practice Criteria   

 A.  Know the scope of practice for one’s health care 
profession or occupation and provide patient care 
within this legal framework.  
1.   Recognize that Nurse Practice Acts differ among 

jurisdictions (ie, state, province, country).  
2.   For other professions, know the designated scope 

of practice as outlined by the applicable regula-
tory agency and/or professional organization (eg, 
American Society of Radiologic Technologists 
[ASRT], American Association for Respiratory 
Care [AARC]).  

  3. Know the boundaries of practice as established 
by organizational policies when there is an 
absence of a legal scope of practice (eg, UAP). 1-3  
(V)  

B.   Recognize the overlap between professional groups 
and that no single profession can claim exclusive 
ownership of any skill, activity, or task. 3,4  (V)  

C.   For nursing personnel, make scope of practice deci-
sions according to the method used by the state 
Board of Nursing. A standardized decision tree for 
determining scope of practice is preferred; however, 
other methods may be used. Frequent application 

of the decision process may be required due to 
increasing types of infusion therapies and technolo-
gies, expansion of practice into professions other 
than nursing, and delivery of infusion therapy in 
acute and alternative health care settings. 5  
(Regulatory)  

 D.  Nursing Personnel  
1.   Provide infusion therapy based on the compo-

nents of the nursing process and principles of 
delegation and supervision using a holistic, 
patient-centered approach to care. 3,6  (V)  

2.   Collaborate with members of the health care 
team toward the universal goal of safe, effective, 
and appropriate infusion therapy. 7  (IV)  

  3. Execute independent nursing strategies related to 
infusion therapy using decision-making and criti-
cal thinking skills. 2  (V)  

4.   Advocate for identification and removal of barriers 
to allow practice to the full extent of licensure. 8,9  
(V)  

  5. Registered Nurse (RN)  
a.   Complete an organized educational program 

on infusion therapy due to the lack and/or 
inconsistency of infusion therapy in basic 
nursing curricula. 10  (V)  

b.   Do  not  accept assignments and tasks when one 
concludes that she or he is inadequately pre-
pared to perform the assignment or task (refer 
to Standard 5,  Competency Assessment and 
Validation ).  

 c.  Develop the necessary skills for delegation 
based on rules and regulations articulated by 
state Boards of Nursing. 3,11,12  (V, Regulatory)  

 d.  Delegate tasks, activities, and components of 
care after determination of competency to 
perform the specific task. Match the staff 
member’s skill to the specific needs of the 
patient and family. 3,11-14  (V, Regulatory)  

  e. Do  not  delegate any aspect of the nursing pro-
cess, although specific components of care 
may be delegated. 3,11,12  (V)  

  f. Use critical thinking and nursing judgment to 
apply 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. 3  (V)  

  g. Delegate tasks that frequently occur; can be 
performed with an established order of steps; 
require little or no modification for each 
patient; are performed with a predictable out-
come; do not require assessment or profes-
sional judgment; and do not endanger a 
patient’s life or well-being. 3  (V)  

  h. Ensure that delegated tasks are completed in 
compliance with organizational policies and 
procedures. 11  (V)  
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  i. In settings without an administrative nursing 
structure (eg, physician office or clinic), writ-
ten policies identify which professional can 
delegate and to whom they can delegate. The 
delegating individual is accountable for the 
task performance. 11  (V)  

  j. Recognize that accepting an assignment to 
supervise a task (eg, peripheral catheter inser-
tion, accessing an implanted port) delegated by 
another professional (eg, licensed independent 
practitioner [LIP]) is outside the guidelines for 
delegation. Accepting the assignment to super-
vise such tasks requires that the RN is compe-
tent with the task, is able to intervene if need-
ed, and has the opportunity and proximity to 
monitor performance. 11,12  (V)  

6.   Licensed Practical/Vocational Nurse (LPN/LVN)  
a.   Complete an organized educational program, 

including supervised clinical practice on infu-
sion therapy, as required for LPN/LVNs in many 
states. In states without such requirements, 
completion of an infusion therapy educational 
program is recommended prior to performing 
infusion therapy procedures (refer to Standard 
5, Competency Assessment and Validation).  

b.   Practice analysis for LPN/LVNs includes veni-
puncture for blood sampling and insertion 
and removal of peripheral catheters, mainte-
nance of central vascular access devices 
(CVADs), and administration of intravenous 
(IV) medications by the piggyback method. 
The majority of states permit LPN/LVNs to 
administer IV medications through CVADs, 
while 10 states allowed this activity through 
delegation, and 5 states prohibited this prac-
tice. No regulatory agency includes insertion 
of midline catheters or CVADs within the 
scope of practice for LPN/LVNs. 15,16  (V)  

  c. Perform infusion-related tasks under the 
supervision of an RN or LIP with appropriate 
infusion therapy knowledge and skills. 11  (V)  

  d. Adhere to the state Board of Nursing’s rules 
and regulations regarding the authority to 
delegate by LPN/LVN as this varies greatly 
between states. 1  (V)  

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

ment by earning board certification to become 
an infusion nurse specialist (ie, CRNI®). 17,18  (V)  

b.   Advocate for expansion of professional prac-
tice to the full extent of licensure and board 
certification including, but not limited to, 
CVAD insertion and determination of CVAD 
tip location on imaging modalities. 19-23  (V)  

  c. Participate in quality improvement activities 
and clinical research in infusion therapy. 23,24  (V)  

  d. Serve as the primary resource to guide policy 
and procedure development of infusion thera-
py derived from best evidence. 18,24  (V)  

e.   Serve as educator, leader, manager, and consultant 
on issues related to infusion therapy. 18,24  (V)  

  8. Advanced Practice Registered Nurse (APRN)  
  a. Know the status of APRNs as LIPs based on 

legal requirements for physician direction or 
supervision. APRNs who are LIPs have the 
legal authority to prescribe infusion therapy. 
APRNs may perform surgical procedures for 
insertion and removal of vascular access 
devices with documented competence. 25  (V, 
Regulatory)  

  b. Provide leadership in education, consulting, 
and research related to infusion therapy 
according to the needs of the employing 
organization and/or patient populations 
served. 26-29  (V)  

  c. Advocate for expansion of professional prac-
tice to the full extent of education, certifica-
tion, and licensure. 30  (V)  

  E. Unlicensed Assistive Personnel (UAP)  
  1. Nursing assistive personnel (NAP) is a category of 

UAP, includes many job titles, has no standardized 
educational requirements, and does not have a 
regulated scope of practice. An unofficial UAP 
scope of practice task list is taken from the 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. No tasks 
related to VAD insertion, care, or maintenance or 
to the administration of any IV fluid or medica-
tions are included on this list. 31,32  (V, Regulatory)  

2.   Managing equipment and supplies, gathering 
data, and assisting licensed clinicians with inva-
sive procedures are infusion-related tasks that 
may be assigned to NAP. 31  (V)  

3.   Apply existing rules or regulations, if any, from 
specific state Boards of Nursing pertaining to 
delegation of infusion-related tasks to NAP and 
the supervision of their performance. There is 
much variation among states regarding what is 
allowed for UAP dialysis technicians to adminis-
ter through CVADs. 16  (V)  

4.   Medical Assistants (MAs) are a different catego-
ry of UAP, primarily employed in medical offices, 
although they may be employed in a variety of 
positions in acute care hospitals. Regulations 
vary greatly among states, and very few identify 
any form of scope of practice. 33,34  (V)  

5.   MAs function in assistive roles to physicians by 
performing administrative and clinical tasks. The 
state medical board regulates delegation of tasks 
from physicians to MAs with tremendous varia-
tions among states. 33  (V)  
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 6.  A structured nursing department with respon-
sibility and accountability for the action of 
MAs is not typically found in medical offices. 
Following delegation from the physician, the 
licensed nurse may be expected to supervise 
task performance. The individual licensed 
nurse is required to obtain clarification from 
the delegating physician about the role of each 
professional, especially who will hold account-
ability for the outcome of the delegated 
tasks. 11  (V)  

 7.  Infusion therapy-related tasks may be delegat-
ed to MAs depending upon the state regula-
tions and after the MA completes education 
and competency validation. 33  (V)  

 F.  Therapist/Technologist/Technician  
 1.   These groups of clinicians have educational 

preparation from a variety of schools/colleges 
(ie, associate’s and bachelor’s degrees). 
Individuals hold a state license or certification 
from a professional organization or both as 
required by the state board regulating their 
practice. 35-37  (Regulatory)  

  2.  Each individual practices within the identified 
scope of practice and has documented compe-
tency for each task, skill, or activity per-
formed. 36,38-40  (V)  

  3. Radiologic Technologist     
a.    Holds a state license and/or certification 

from a national credentialing board (eg, 
American Registry of Radiologic 
Technologists [ARRT]).  

  b.  Unlicensed and/or uncertified individuals 
and those holding only an institutional 
license working in the radiology depart-
ment should not have the responsibility for 
venipuncture or administration of any IV 
medication.  

c.    There are numerous practice areas for 
radiologic technologists including, but not 
limited to, cardiovascular and interven-
tional, computed tomography, magnetic 
resonance, and nuclear medicine.  

d.    Basic techniques of venipuncture, adminis-
tration of diagnostic contrast agents and/
or IV medications, and appropriate deliv-
ery of patient care during medication 
administration are components of the cur-
ricula for each practice area as established 
by ASRT and other radiology organiza-
tions.  

e.    ASRT-issued advisory opinions that periph-
eral venipuncture, parenteral injection of 
contrast media and other medications, and 
access to existing VADs are within the scope 
of practice when an LIP is immediately 

available to ensure proper diagnosis and 
treatment of adverse events.  

f.    Adhere to recommendations, position 
statements, standards of practice, and 
other guidance documents from ASRT, 
American College of Radiology (ACR), 
and other appropriate regulatory agencies.  

 g.   Know the proper use of all flow-control 
devices used in radiology including, but 
not limited to, power injectors. 38,39,41  (V)  

 G.  Respiratory Care Practitioner  
  1.  Holds a license from the regulatory agency 

in the jurisdiction (state, province, coun-
try) and/or certification from the national 
certifying board (ie, National Board for 
Respiratory Care). Two levels of certifica-
tion are available: Certified Respiratory 
Therapist (CRT) and Registered 
Respiratory Therapist (RRT).  

  2.  Adhere to regulations on scope of practice 
questions as determined by the regulatory 
agency within each jurisdiction. A few 
states have addressed the issue of peripher-
ally inserted central catheter and other 
CVAD insertion by respiratory therapists, 
either positively or negatively; however, 
most states have nothing on record regard-
ing this practice question.  

  3.  Arterial puncture and obtaining arterial 
blood samples are addressed by AARC; 
there are no national documents address-
ing any other aspect of infusion therapy or 
vascular access by respiratory thera-
pists. 40,42-44  (V)  

  H. Paramedic  
1.    Holds a license from the regulatory agency in 

the jurisdiction (state, province, country), 
and/or certification from the national certify-
ing board, and is credentialed (authorized) 
by a local emergency services medical direc-
tor to perform the skills or role.  

2.    Recognize that emergency medical person-
nel have historically functioned in a pre-
hospital setting; however, they are now 
employed in a variety of settings such as 
hospital emergency departments, hospital 
units, physician offices, and urgent care 
settings. Note any alterations in the role 
when employed in nontraditional settings 
as there may be prohibitions for certain 
activities.  

  3.  Two levels of emergency medical services 
personnel perform infusion therapy:  
  a.  Advanced Emergency Medical 

Technicians may insert peripheral 
venous catheters and intraosseous 
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devices and administer IV fluids and 
50% dextrose for hypoglycemia.  

  b.  Paramedics may insert peripheral 
venous catheters and intraosseous devic-
es, access indwelling VADs, administer 
IV medications by infusion, and moni-
tor blood and blood products. 36  (V)      
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 4. INFUSION TEAM  

 Standard   

  4.1 The infusion team is structured through its scope of 
service to meet patient and organizational needs for 
safe, effective, and high-quality infusion therapy.      

 Practice Criteria   

 A.  Assign vascular access device (VAD) insertion and/or 
VAD management and surveillance only to individu-
als and/or teams with infusion therapy education, 
training, and validated competency. 1-7  (I)  

B.   Recognize that:       
 1. A designated infusion team that is accountable 

for inserting short peripheral catheters increases 
the success rate for cannulation on the first 
attempt and decreases hospital-acquired blood-
stream infections, local site infections, occlu-
sions, and accidental removals. 6-12  (V)   

2.  A designated infusion team that is accountable 
for managing VADs, including daily assessment, 
dressing changes, and/or access, decreases cathe-
ter-associated bloodstream infections and related 
costs, phlebitis and infiltration, and increases 
patient satisfaction. 7,13-20  (IV)   

3.  An infusion team is a resource for infusion therapy 
product evaluation, education, and standardized 
evidence-based practices. 7,9-11,13,15-17,21-25  (V)      

  C. Collect, monitor, and report quality outcome and 
process data for an infusion team scope of service to 
evaluate team effectiveness, patient safety, adherence 
to best practices, and patient satisfaction, including, 
but not limited to, first-attempt success on cannula-
tion and time-to-VAD insertion once ordered. In 
collaboration with the infection prevention team, 
collect, monitor, and report quality outcome data for 
VAD dwell time, reasons for removal, and 
complications such as phlebitis, infiltration/extrava-
sation, thrombosis, and catheter-associated blood-
stream infection. 8-11,15,17,21,23,24,26-29  (IV)  

D.   Consider establishing or maintaining an infusion 
team for central vascular access device (CVAD) inser-
tion, management, and removal. 14,15,17,24,25,27-33  (IV)      
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 5.  COMPETENCY ASSESSMENT 
AND VALIDATION  

 Standard   

  5.1 As a method of public protection to ensure patient 
safety, the clinician is competent in the safe delivery of 
infusion therapy and vascular access device (VAD) 
insertion and/or management within her or his scope of 
practice.  
  5.2 The clinician is responsible and accountable for 
attaining and maintaining competence with infusion 
therapy administration and VAD insertion and/or man-
agement within her or his scope of practice.  
  5.3 Competency assessment and validation is performed 
initially and on an ongoing basis.
5.4 Competency validation is documented in accord-
ance with organizational policy.      

 Practice Criteria   

 A.  Accept individual responsibility for becoming com-
petent and maintaining continued clinical compe-
tence.    
1.  Competence goes beyond psychomotor skills and 

includes application of knowledge, critical think-
ing, and decision-making abilities.   

 2. Competency requires a commitment to lifelong 
learning, self-reflection, and professional eth-
ics. 1,2  (IV)     

  B. Use a standardized approach to competency assess-
ment and validation across the health care system to 
accomplish the goal of consistent infusion practices.    
1.  Identify and develop competency assessment pro-

grams that empower clinicians for educational 
growth and staff development.   

2.  Link continuing competency assessment pro-
grams to meet patient needs and improve clinical 
outcomes.   

 3. Establish transparency in the process of assessing 
competency and the requirements for judging 
competency.   

4.  Collaborate with professional development staff.   
 5. Acknowledge the imbalance of power when a 

manager acts as the competency validator. 1-5  
(IV)     

 C.  Validate clinician competency by documenting the 
knowledge, skills, behaviors, and ability to perform 
the assigned job.    
1.  Validate initial competency before providing 

patient care (eg, use of simulation, case studies, 
written tests), when the scope of practice chang-
es, and with the introduction of new procedures, 
equipment, or technology.   
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2.  Validate continuing competency on an ongoing 
periodic basis. Frequency of ongoing competency 
validation is determined by the organization 
based on the associated risk and known prob-
lems, concerns, and outcomes within the 
organization. 2,6,7  (IV)     

 D.  Identify procedures/skills/tasks for ongoing compe-
tency validation by using clinical outcome data; 
adverse events, serious safety events, and sentinel 
events; changing patient populations served; and 
patient satisfaction data.    
 1. Prioritize the specific tasks for competency assess-

ment by the frequency of performing those tasks 
and the risks associated with the tasks. Low-
frequency tasks are performed less often (eg, less 
than weekly). High-risk tasks include invasive 
procedures with the potential to be harmful or 
even life threatening to the patient. Problem-
prone tasks include those that are documented to 
produce issues for the patient, staff, or 
organization. 6,8  (V)     

 E.  Perform a gap analysis to identify educational and/
or performance needs for each group of clinicians 
based on their profession or occupation and their 
stage of development in their role (ie, novice, 
advanced beginner, competent, proficient, or 
expert). 1,7,9-13  (IV)  

F.   Employ multiple methods to deliver education (eg, 
lecture, reading materials, simulations, self-study), 
repeated over time and combined with outcome 
monitoring and feedback to increase their impact on 
professional behavior. 9,14  (II)  

  G. Use evidence and national standards to establish 
competencies for clinicians providing infusion ther-
apy. Achieving and maintaining board certification 
(ie, CRNI®) is one method for documenting continu-
ing competence. Include the following aspects of 
infusion therapy as appropriate:    
 1. Technology and clinical application   
 2. Fluid and electrolyte balance   
 3. Pharmacology   
 4. Infection prevention   
 5. Special patient populations   
 6. Transfusion therapy   
 7. Antineoplastics and biologic therapy   
 8. Parenteral nutrition 2,15,16  (IV)     

  H. Expansion of practice to include specialized skills 
(eg, central vascular access device [CVAD] insertion, 
antineoplastic administration) requires multiple 
components of initial competency assessment and 
validation including:    
 1. Evaluation of prior clinical experience related to 

the specialized skill to determine readiness to 
learn.   

 2. Obtaining the necessary knowledge and critical 
thinking.   

 3. Skill practice in a simulation lab with assistance 
from a qualified instructor.   

 4. Clinical performance with the procedure under 
supervision until an objective level of competency 
has been reached (ie, all steps performed successfully). 
There is no set number of times for performing a 
procedure that will ensure competency. 17-20  (IV)     

  I. Enhance the reliability of outcomes of competency 
assessment by using a combination of different mea-
surement techniques:    
 1. Use self-assessment processes to promote self-

efficacy and confidence levels.   
 2. Use written tests to assess knowledge.   
 3. Use clinical scenarios to assess critical thinking 

skills.   
 4. Assess psychomotor skills in a simulation labora-

tory using multiple methods. Peer evaluation and 
self-assessment of video-recorded performance 
reduces stress and anxiety and encourages confi-
dence before observation by the assessor. These 
methods are beneficial for novice learners, for 
skills clinically performed on an infrequent basis, 
or when observation of performance in the work 
environment is not practical.   

 5. Observe performance of knowledge and skills in 
the work environment as the preferred method 
for invasive infusion therapy procedures.   

 6. Include professional activities, such as presenta-
tions at seminars and conferences, maintaining 
national board certification, publishing in a 
scholarly journal, conducting clinical research, 
and portfolio development.   

 7. Associate performance appraisals with compe-
tency assessment. 2,21-23  (IV)     

  J. Establish clear performance expectations for con-
tracted clinician competencies (eg, VAD insertion):    
 1. Obtain documentation of competency for con-

tracted clinicians. 6,24  (V)   
 2. Document compliance of contracted clinicians 

with the organization’s requirements for staff 
qualifications, personnel practices, and clinical 
policies and procedures. 6,24  (V)   

 3. Ensure supervision of contracted staff learning 
new procedures within the organization. (V, 
Committee Consensus)   

 4. Use a consistent process to manage contracted 
staff and monitor outcomes produced by con-
tracted staff. 6,24  (V)     

  K. Do not perform invasive procedures (eg, venipunc-
ture) on peers due to health risk and the physical and 
emotional stress created for the volunteer. 25,26  (V)  

  L. Develop qualifications for the role of competency 
assessor.    
 1. The person assessing the performance of clini-

cians should be competent with the skill being 
assessed.   
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 2. Assessors should provide services in an unbiased 
and objective manner.   

 3. Equalize the balance of power between the asses-
sor and the clinician being assessed by emphasiz-
ing the educational aspects of competency assess-
ment. Managers should  not  serve in the role of 
competency assessor as this could shift the focus 
to performance issues. 3,27  (IV)     

  M. Validate performance using well-designed forms or 
checklists that focus on objective, measurable assess-
ment of the actual performance. Data on the valid-
ity and reliability of specific forms are limited.    
 1. Include the following in a competency form or 

checklist: the competency statement, specific per-
formance criteria statements, or critical behav-
iors; the method of demonstrating performance; 
the criteria for achieving success; and the signa-
ture of the assessor. 5  (V)   

 2. Formats for the form include a simple met/unmet 
process, using a global rating scale (ie, Likert 
scale), or a detailed checklist of major and minor 
steps in the procedure/skill/task. 28,29  (II)   

 3. There is no consensus on grading the individual’s 
performance, such as what percentage of perfor-
mance constitutes competency or when remedia-
tion is required. 28,29  (II)     

  N. Incorporate competency for specific patient popula-
tions based on age. Age-based competency will 
address needs by chronological, functional, or life-
stage groups, including physical and psychological 
development needs and patient educational require-
ments. 6  (V)  

  O. Facilitate culturally competent health care by identify-
ing and addressing the needs of ethnically diverse 
patient populations and validating clinician compe-
tency to meet those needs. Cultural competency 
includes health care-related beliefs and values, preva-
lent diseases in populations served, religious practices, 
language and literacy issues, and family-based needs. 
There is no uniformity in defining cultural competency 
and no consensus on how to develop, implement, and 
evaluate cultural competency interventions. 6,30  (IV)      
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 6. QUALITY IMPROVEMENT  

 Standard   

  6.1 The clinician participates in quality improvement 
activities advancing safety and excellence in infusion 
therapy.  
  6.2 Quality improvement programs include the sur-
veillance, aggregation, analysis, and reporting of infec-
tion; infection prevention practices; morbidity and 
mortality rates associated with infections; and both 
infusion-related patient quality indicators and adverse 
events to minimize health care-associated infections 
related to infusion therapy with clinicians taking 
action as needed to improve practice, processes, and/
or systems.      

 Practice Criteria   

  A. Foster a just culture and individual accountability 
through a focus on improving systems and processes 
by clinicians and leaders. 1-4 (IV)  

  B. Participate regularly in quality improvement activi-
ties such as:    
 1. Using systematic methods and tools to guide 

activities such as Model for Improvement (Plan-
Do-Check-Act), Lean Six Sigma, continuous 
quality improvement (CQI), root cause analysis 

(RCA), and Healthcare Failure Mode and Effect 
Analysis (HFMEA).   

 2. Identifying clinical quality indicators and their 
benchmarks, such as central line-associated 
bloodstream infection (CLABSI), catheter-related 
bloodstream infection (CR-BSI), reasons for 
removal of a vascular access device (VAD), or 
number of attempts for VAD insertion.   

 3. Collecting data, analyzing, and evaluating out-
comes against benchmarks for areas of 
improvement.   

 4. Comparing outcomes to national databases.   
 5. Evaluating and reporting quality and safety indi-

cator outcomes, including near misses, errors, 
and adverse events to identify areas for 
improvement.   

 6. Recommending and implementing changes in 
structures or processes based on data.   

 7. Using cost analysis, cost-effectiveness, and other 
methods as indicated.   

 8. Minimizing and eliminating barriers to change 
and improvement.   

 9. Sharing improvements gained through these pro-
cesses with other clinicians internally and exter-
nally. 5-27  (II)     

  C. Analyze infusion therapy practice processes and out-
comes to determine when remediation, additional 
education, or other performance improvement 
action is needed for clinician(s). 28-32  (V)  

  D. Evaluate the incidence of CLABSI regularly by:    
 1. Using surveillance methods and definitions that 

are consistent and permit comparison to bench-
mark data as well as reviewing each case for root 
cause.   

 2. Comparing rates to historical internal data and 
external national rates (eg, National Healthcare 
Safety Network).   

 3. Reporting results regularly to clinicians and lead-
ership.   

 4. Reporting as mandated by state and federal 
requirements to external quality initiatives or 
state programs. 17,33-41  (II)   

 5. Using a standard formula: 

 Number of BSIs in patients with central lines 
 × 100 = CLABSI Rate

Total number of central line days     

  E. Evaluate adverse events from peripheral catheters 
regularly for infiltration, phlebitis, and/or blood-
stream infection in identified populations through 
incidence, point prevalence, reports from electronic 
medical records, or International Classification of 
Diseases (ICD) codes by:    
 1. Using surveillance methods and definitions that 

are consistent and permit comparison to bench-
mark data.42-49(III)   
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 2. Comparing rates to historical internal data 
and when possible to external national 
rates.42,44,46-48 (III)   

 3. Reporting results regularly to clinicians and lead-
ership. 42,44,45,47  (IV)   

 4. Monitor infiltration rates related to peripheral 
catheters in neonates and children less than 18 
years of age considering a standard formula that 
is clinically feasible. 45,46,49-53  (III)  

 Number of infiltration incidents

Total number of peripheral catheter line 
× 1000 = infiltration rate

days in neonates &/or children 

 Number of infiltration incidents

Total number of peripheral catheters in 
× 100 = % infiltration 

neonates &/or children 

  5. Monitor phlebitis rates related to peripheral 
catheters using a consistent, standard, and clini-
cally feasible calculation, which may be reported 
as a phlebitis rate based on point prevalence of 
peripheral short catheters. 8,48,54-56  (III) 

 Number of phlebitis incidents

Total number of peripheral catheters 
× 100 = % peripheral phlebitis

    6. Consider monitoring bloodstream infection rates 
for peripheral catheters, or vascular catheter-asso-
ciated infections (peripheral), regularly. 43,57,58  (IV)     

  F. Analyze technology analytics, such as smart pumps 
and bar-code medication administration, for errors, 
overrides, and other alerts so that improvements 
may be considered. 59,60  (V)      
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 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 infusion 
therapy.  
  7.2 Organizational policies, procedures, and/or practice 
guidelines are based on current research findings and 
best evidence.  
  7.3 The clinician uses research findings and current best 
evidence to expand knowledge in infusion therapy, vali-
date and improve practice, advance professional 
accountability, and enhance evidence-based decision 
making.  
  7.4 The clinician obtains approval for research and 
research-related activities in accordance with federal 
regulations, professional standards, and criteria set 
forth by accrediting agencies and organizational policies 
and procedures.      

 Practice Criteria   

  A. Use evidence-based knowledge and clinical expertise 
with patient preferences and values to provide effec-
tive and safe infusion therapy practice within the 
patient’s and clinician’s current situation. 1-7  (V)  

  B. Actively participate in critically evaluating, inter-
preting, synthesizing, and implementing research 
findings and/or current best evidence into practice, 
considering the individual’s education and position 
and through a collaborative decision-making frame-
work. This includes, but is not limited to, policy and 
procedure development or revision; product tech-
nology selection; practice guideline implementation; 
and evidence-based quality improvement. 2,6,8-13  (IV)  

  C. Actively participate in infusion therapy research activ-
ities that advance knowledge, considering the clini-
cian’s education, experience, and position; this includes 
activities such as participating on a research team or 
journal club and disseminating research findings to 
support evidence-based practice initiatives. 5,14-24  (III)  

  D. Share innovations and knowledge gained through 
these processes with other clinicians internally and 
externally. 5,25,26  (I)      
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 8. PATIENT EDUCATION  

 Standard   

  8.1 The clinician educates the patient, caregiver, and/
or surrogate about the prescribed infusion therapy 
and plan of care including, but not limited to, purpose 
and expected outcome(s) and/or goals of treatment, 
infusion therapy administration, infusion device-
related care, potential complications, or adverse 
effects associated with treatment or therapy, and risks 
and benefits.   
  8.2 Teaching methods and learning materials are con-
gruent with the skills being taught, incorporate learning 
theory, and encompass patient and caregiver learning 
needs.      

 Practice Criteria   

  A. Develop an effective educational plan based on iden-
tified goals to ensure the safe delivery of infusion 
therapy and reduce the risk of infusion therapy-
related complications:    
 1. Establish specific and measurable goals.   
 2. Engage the patient/caregiver/surrogate in the 

development of these goals.   
 3. Select effective ways to validate appropriate 

knowledge and skill acquisition for all aspects of 
infusion delivery that the patient/caregiver/sur-
rogate will be performing. 1-6  (V)     

  B. Select teaching methods based on an assessment of 
age, developmental and cognitive level, health liter-
acy, cultural influences, and language preference. 
Also assess additional factors affecting the patient’s, 
caregiver’s and/or surrogate’s readiness to learn, 
such as current stressors, sensory deficits, and func-
tional limitations. 1,2,4  (V)  

  C. Use educational resources that are understand-
able and actionable. These elements include con-
sideration of health literacy levels, cultural con-
gruence, primary language, and instructional 
methods. Avoid medical jargon, and use simple 
terminology. 1,5,7-11  (IV)    
 1. Ensure that Web sites used for patient/caregiver/

surrogate education are reputable, usable, and 
accessible to the learner and incorporate national 
accessibility standards (ie, meet Federal Section 
508 accessibility guidelines and usability guide-
lines), such as effective use of text, clear naviga-
tion, optimizing user experience, and effective 
page layout and an accessibility statement. 12,13  
(III)   

 2. Advise the patient/caregiver/surrogate about the 
benefits and challenges associated with the use of 
social media (ie, YouTube, Twitter, Facebook, 
blogs) to obtain health advice and information 
and to seek social support. Limited research has 
shown benefits and patient engagement; however, 
there are challenges, including safety, privacy, 
and misinformation risks. 14  (IV)     

  D. Evaluate patient/caregiver/surrogate learning out-
comes with methods that directly measure knowl-
edge, such as demonstration/return demonstra-
tion for psychomotor skills, verbal feedback for 
cognitive knowledge (teach-back), and reports of 
feelings and beliefs for the affective domain. 1,15,16  
(V)  

  E. Educate patients/caregivers/surrogates about infu-
sion therapy to include, but not limited to:    
 1. Proper care of the access device.   
 2. Precautions for preventing infection and other 

complications, including aseptic technique and 
hand hygiene.   

 3. Signs and symptoms to report, 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.   

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

solutions, supplies, and equipment.  
  b. Infusion administration as appropriate.  
  c.  Use and troubleshooting of the electronic infu-

sion device (EID)/infusion system.  
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  d.  Signs and symptoms of adverse effects of the 
therapy prescribed.  

  e.  Prevention of air and catheter embolism and 
management of the catheter if an embolism is 
suspected.  

  f. Prevention of catheter damage, assessment for 
catheter damage (eg, from scissors), and what 
immediate actions to take if catheter damage 
is found.  

  g.  Living with an access device, including activity 
limitations and protecting the device while 
performing activities of daily living. 2,3,17-20  (V)        

  F. Evaluate patient/caregiver/surrogate comprehension 
and performance at the beginning of infusion 
therapy and periodically thereafter at established 
intervals. 1,2,5  (V)      
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 9. INFORMED CONSENT  

 Standard   

  9.1 Obtain informed consent for all invasive procedures 
and treatments in accordance with local or state laws 
and organizational policy.  
  9.2 Informed consent is required for human subject 
participation in research according to federal rules and 
regulations.  
  9.3 The clinician performing the invasive procedure (eg, 
central vascular access device [CVAD] insertion) facili-
tates the process and obtains informed consent.  
  9.4 The clinician confirms that the informed consent 
process is completed for the defined procedure or treat-
ment.  
  9.5 The patient or surrogate has the right to accept or 
refuse treatment.      

 Practice Criteria   

  A. Recognize that obtaining informed consent is an 
educational process involving the patient in shared 
decision making.  
  1. The process begins with dialogue between the 

patient/surrogate and the licensed independent 
practitioner (LIP) or qualified clinician perform-
ing the procedure; however, other clinicians have 
a significant role in the complete process.  

JIN-D-15-00057.indd   S26JIN-D-15-00057.indd   S26 05/01/16   11:30 PM05/01/16   11:30 PM



VOLUME 39  |  NUMBER 1S  |  JANUARY/FEBRUARY 2016 Copyright © 2016 Infusion Nurses Society S27

  2. The process concludes with the patient/surrogate 
signing a consent document or providing verbal 
consent according to organizational policy (eg, 
via phone conversation).  

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

  B. Follow requirements for obtaining informed consent 
from the patient/surrogate as regulations vary 
between jurisdictions (ie, states, provinces, coun-
tries). Differences include documentation, the pro-
fessional performing the consent process, proce-
dures/treatments requiring informed consent, and 
variations in the legal approach to evaluation of 
informed consent. Recognize that there could be 
condition-based exceptions to requirements for 
informed consent (eg, emergency/life-threatening 
situations) and adhere to the organizational policy 
for managing these situations. 1,2  (IV)  

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

coercion or persuasion.  
  2. The patient/surrogate is capable of understand-

ing relevant information, appreciates the situa-
tion 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, alter-
native procedures/treatments, common compli-
cations, and potentially serious or irreversible 
risks.  

  4. The patient/surrogate comprehends the informa-
tion and can apply it to her or his specific situation.  

  5. The decision is authorized by the patient/surro-
gate and documented on the signed form. 2-6  (IV)  

  D. Facilitate the informed consent process by choosing 
learning methods most appropriate for the patient’s 
age and level of health literacy.  
  1. Provide educational materials and the consent 

document at a reading level between the fourth 
and sixth grades and in the patient’s primary lan-
guage.  

  2. Provide information at the most appropriate time 
considering the effect of anxiety, pain, and other 
therapeutic interventions on the patient’s com-
prehension.  

  3. Provide a qualified medical interpreter for non–
English-speaking patients and for those who can-
not read their primary language.  

  4. Provide appropriate resources for patients/sur-
rogates who have vision or hearing limitations.  

  5. Allow sufficient opportunity for the patient/
surrogate to ask questions and receive 
answers.  

  6. Choose appropriate methods to deliver the infor-
mation, including verbal and paper-based written 
information, videos, or computer-based materials.  

  7. Validate the patient’s/surrogate’s comprehension 
of the information by asking the patient/surro-
gate to recount or “teach-back” the proposed 
treatment or procedure. Clarify and/or reinforce 
information as needed.  

  8. When the patient/surrogate expresses confusion 
or has further questions, collaborate with the 
provider about the need for more dialogue.  

  9. Document the informed consent process by serv-
ing as a witness to the patient/surrogate signature 
on the informed consent document. 2,3,7,8  (IV)  

  E. For research-informed consent, provide explana-
tions and a consent document that is clear, concise, 
and an accurate representation of the research 
purpose(s). Use extended dialogue and simplified 
consent documents with a clear layout and text styl-
ing to improve the patient’s ability to understand. In 
addition to the standard components of informed 
consent, the research consent document 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. Availability of medical treatments if injury 

occurs. 9-13  (I)  
  F. Recognize that photographs of patients may or may 

not require informed consent.  
  1. 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 identifi-
able 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 policies that go beyond these rules.  

  3. Unidentifiable photographs have benefits for 
educational purposes; however, there are chal-
lenges with adequate security for storage and use 
and other legal issues such as copyright 
ownership. 14,15  (IV)  

  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 
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are a family decision rather than an individual deci-
sion. 4,6  (IV)  

H.   Assess patients with age-, trauma-, or disease-related 
alterations in cognitive capacity for their ability to 
consent by using tools to evaluate cognitive status or 
asking probing questions to evaluate language com-
prehension, memory, and ability to reason. When 
the patient does not have the necessary cognitive 
capacity, obtain informed consent from a 
surrogate. 5,16  (V)  

  I. For neonatal, pediatric, and adolescent patients, 
verify that informed consent was obtained for the 
procedure/treatment from the parent or legal guard-
ian. From the patient, verify assent (ie, agreement) to 
the procedure/treatment using language and learn-
ing methods appropriate for the age and/or cognitive 
stage of the individual. While there is lack of 
consensus over the age of assent, this is generally 
considered 7 years old or school age. 17  (V)  

  J. Define circumstances (eg, emergent and time-sensi-
tive 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 medical record. 18,19  (V)      
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 10.  DOCUMENTATION IN THE 
MEDICAL RECORD  

 Standard   

  10.1 Clinicians document their initial and ongoing 
assessments or collection of data, diagnosis or problem, 
intervention and monitoring, the patient’s response to 
that intervention, and plan of care for infusion therapy. 
Expected side effects and unexpected adverse events 
that occur, with actions taken and patient response, are 
documented.  
  10.2 Documentation contains accurate, complete, 
chronological, and objective information in the patient’s 
medical 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 
authorized personnel, and efficiently retrievable.  
  10.4 Documentation reflects the continuity, quality, and 
safety of care.  
  10.5 Documentation guidelines and the policies for 
confidentiality and privacy of the patient’s health care 
information and personal data are established in 
organizational policies, procedures, and/or practice 
guidelines, according to the scope of practice for indi-
viduals with specific licensure or credentials, standards 
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of care, accrediting bodies, and state and federal 
regulations.      

 Practice Criteria   

  A. Documentation includes, but is not limited to, the 
following:  
  1. Patient, caregiver, or legally authorized repre-

sentative’s participation in, understanding of, 
and responses to therapy, interventions, and edu-
cation. 1,2  (II)  

  2. Specific site preparation, infection prevention, 
and safety precautions taken, using a standardized 
tool for documenting adherence to recommended 
practices. 3-5  (IV)  

  3. The type, length, and gauge/size of the vascular 
access device (VAD) inserted; the lot number for 
all central vascular access devices (CVADs) and 
implanted devices. 6-8  (V)  

  4. Date and time of insertion, number of attempts, 
functionality of device, local anesthetic (if used), 
and the insertion methodology, including visuali-
zation and guidance technologies. 9-10  (V)  

  5. Identification of the insertion site by anatomical 
descriptors, laterality, landmarks, or appropri-
ately marked drawings. 6,8  (V)  

  6. For midline catheters and peripherally inserted 
central catheters (PICCs):  
  a.  External catheter length and length of catheter 

inserted. 9  (V)  
  b.  Arm circumference: before insertion of a 

PICC and when clinically indicated to assess 
the presence of edema and possible deep vein 
thrombosis (DVT). Take this measurement 
10 cm above the antecubital fossa; assess for 
the location and other characteristics such as 
pitting or nonpitting edema. 11,12  (IV)  

  c.  Confirmation of the anatomic location of the 
catheter tip for all CVADs prior to initial use 
and as needed for evaluation of VAD dys-
function. 9  (V)  

  7. Condition of the site, dressing, type of catheter 
stabilization, dressing change, site care, patient 
report of discomfort or any pain with each 
regular assessment of the access site, and patient 
report of changes related to the VAD or access 
site. 8,13  (V)  

  8. A standardized assessment, with photography as 
needed and in accordance with organizational 
policy, appropriate for the specific patient popu-
lation (eg, age), for phlebitis, infiltration, and 
extravasation that allows for accurate and reli-
able assessment on initial identification and with 
each subsequent site assessment (see Standard 9, 
 Informed Consent ). 8,14,15  (V)  

  9. Type of therapy, drug, dose, rate, time, route, 
and method of administration; condition of the 
venipuncture or access site prior to and after 
infusion therapy. 8,16  (V)  

 10.  Results of VAD functionality assessment includ-
ing patency, absence of signs and symptoms of 
complications, lack of resistance when flushing, 
and presence of a blood return upon aspiration. 
 8,16  (V)  

  11. Type of equipment used for infusion therapy 
administration; depending on the setting, account-
ability for maintenance and replacement of tub-
ing/cassettes as well as identification of caregiver 
or surrogate for patient support. 12,17  (V)  

  12. Pertinent problem or diagnosis, initial and ongo-
ing assessment, and vital signs as appropriate; 
patient’s response to VAD insertion and therapy, 
including symptoms, side effects, or adverse 
events with related interventions; laboratory test 
results as appropriate; barriers to patient educa-
tion or care; and evaluation of expected out-
comes. 8,18,19  (V)  

  13. Regular assessment of the need for continuation 
of the VAD:  
  a. Daily for acute inpatient settings. 5,20-22  (IV)  
  b.  During regular assessment visits in other set-

tings, such as in the home or a skilled nursing 
facility. 23  (V)  

  14. Upon removal: condition of site, condition of the 
catheter and length, reason for device removal, 
nursing interventions during removal, dressing 
applied, patient response, patient education, 
date/time of removal, and any necessary continu-
ing management for complications. 13,17,24  (V)  

  15. If cultures are obtained, document source of 
culture(s). 17  (V)  

  16. When multiple VADs or catheter lumens are 
used, documentation should clearly indicate 
what solutions and medications are being infused 
through each device or lumen. 8,17  (V)  

  B. Documentation of all infusion therapy, clinicians’ 
actions, and patient responses should be completed 
in an electronic health record or other electronic 
health information system, if available, using stand-
ardized terminologies. 25-29  (IV)  
  1. Electronic entries should reflect current patient 

status, even when an entry is pulled from another 
location in the medical record. 14,30  (IV)  

  2. Standardized templates for documentation of 
required elements of care should be used but 
without limiting further description as need-
ed. 14,30,31  (IV)  

  3. The electronic medical record should capture 
data for quality improvement without additional 
documentation from clinicians. 14  (V)      
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 Section Two: Patient and Clinician Safety   

 11.  ADVERSE AND SERIOUS 
ADVERSE EVENTS  

 Standard   

  11.1 The clinician reports and documents adverse 
events or serious adverse events (sentinel events) associ-
ated with infusion therapy.  
  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 organi-
zational policies, procedures, and/or practice guidelines.      

 Practice Criteria   

  A. Report adverse events or serious adverse events (sen-
tinel events), or the risk thereof (ie, “near misses”) 
associated with vascular access devices (VADs) and/
or infusion products/devices and the administration 
of drugs and biologics, to the licensed independent 
practitioner (LIP) and appropriate department(s) 
(eg, risk management [RM], quality improvement) 
and in accordance with organizational policy. 1-6  (V, 
Regulatory)  

  B. Report adverse events associated with drugs, biolog-
ics, and infusion devices/products to the US Food 
and Drug Administration (FDA) through the 
MedWatch reporting system and/or the Institute for 
Safe Medication Practices (ISMP). Reports to ISMP 
are confidentially shared with the FDA and, when 
applicable, to product vendors to inform them about 
pharmaceutical labeling, packaging, and nomencla-
ture issues that may cause errors by their design (see 
Standard 13 , Medication Verification ). 7,8  (V, 
Regulatory)  

  C. Use valid and reliable tools to identify and measure 
adverse events. 2,9,10  (V)  

  D. Use a standard document developed by legal and 
risk management personnel to provide objective and 
specific facts about the adverse event or serious 
adverse event. 4,5  (V)  

  E. Immediately investigate serious adverse events to 
ensure prompt action and improve safety. The pro-
cess includes a root cause analysis (RCA) or other 
systematic investigation and analysis to improve 
quality and safety. 1-6  (V)  
  1. Identify cause(s), describe the event, and imple-

ment specific strategies and/or actions for 
improvement that protects patients. An interpro-
fessional approach focuses on systems issues, 
procedures, human resources, peer and/or clini-
cal review, products/equipment, processes, and 
training gaps. 1,6  (V)  

  2. The clinician actively participates in the develop-
ment, implementation, and evaluation of the 
improvement plan. 1,3,6  (V)  

  3. Consider using an RCA or other systemic inves-
tigation or analysis for complex, recurrent prob-
lems and for “near misses.” 6  (V)  

  F. Improve safety within the organization:  
 1.  Focus on fixing the system(s) and processes, 

rather than blaming the clinician.  
  2. Advocate for teamwork interventions, includ-

ing training and education (eg, focus on com-
munication, leadership); work redesign (eg, 
change interactions such as multidisciplinary 
rounds); and use of structured tools and proto-
cols (eg, handoff communication tools and 
checklists).  

  3. Establish a strong “just culture” that continu-
ously strengthens safety and creates an environ-
ment that raises the level of transparency, encour-
ages reporting, empowers the clinician to identify 
and implement appropriate actions to prevent 
adverse events and near misses, and promotes 
quality patient outcomes (see Standard 6 , Quality 
Improvement ). 1,2,4-6,11-17  (V)  

  G. Communicate unanticipated outcomes and lessons 
learned to organizational leadership and 
clinicians. 1,2,4-6,11-18  (V)  

  H. Ensure responsible disclosure of errors to patients; 
promote interprofessional collaboration in planning 
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and discussing information with the team responsi-
ble for disclosing information about the adverse 
event to the patient, caregiver, or surrogate. 3,19  (V)      
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    12.  PRODUCT EVALUATION, 
INTEGRITY, AND DEFECT 
REPORTING  

 Standard   

  12.1 Clinician end users are involved in the evaluation 
of infusion-related technologies, including clinical 
application, expected outcomes, performance, 
infection prevention, safety, efficacy, reliability, 
and cost.  
  12.2 Infusion equipment and supplies are inspected for 
product integrity and functionality before, during, and 
after use as determined by verification of inspection or 
expiration date and visual inspection of the product.  
  12.3 If a product is expired, its integrity compromised, 
or found defective, the clinician removes it from patient 
use, labels it as expired or defective, and reports the 
product expiration or defect according to organiza-
tional policies and procedures.  
  12.4 Product evaluation, integrity, defect reporting, and 
product recall are in accordance with organizational 
policies and procedures and with state and federal rules 
and regulations.      

 Practice Criteria   

  A. Include an interprofessional group of direct and 
indirect clinician end users in product evaluation, 
and orient and educate clinicians on the new prod-
uct/device, as well as data collection tools for analy-
sis and ongoing monitoring. 1-5  (V)  

  B. Obtain reports of internally and externally reported 
adverse events for the committee/individual manag-
ing product evaluation and product procurement. 6-9  
(V)  

  C. Obtain rental or purchased equipment from a prop-
erly qualified vendor. 6  (V)  

  D. Include the following in product defect reporting: 
suspected and known intrinsic and extrinsic con-
tamination; product damage; product tampering; 
improper, unclear, or confusing patient or user 
instructions or labeling; similar or confusing names; 
packaging problems; and errors related to reliance 
on color coding (see Standard 13,  Medication 
Verification ). 7,10-13  (V, Regulatory)  

  E. Retain the product, product overwrap or packaging, 
and other identifying information (such as model 
number, lot number, serial number, expiration date, 
and unique device identification when available) for 
further analysis and reporting when a product defect 
is identified before use. 1,14  (V)  

 F.  Retain serial and lot numbers used in product iden-
tification, tracking, and product recall, as well as 
unique device identification when available, in order 
to comply with recalls or to file an adverse event 
report. 7,14  (Regulatory)  
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  G. Include the following information pursuant to US 
Food and Drug Administration Form 3500A when a 
product defect results in an adverse event:  
  1. Patient information including name, age or date 

of birth, gender, and weight.  
  2. Identification of occurrence, event, or product 

problem.  
  3. Outcomes attributed to the occurrence or event 

(eg, death or serious injury), defined as disability 
resulting in permanent impairment of a body 
function or permanent damage to a body struc-
ture, or injury or illness that requires interven-
tion to prevent permanent impairment of a body 
structure or function.  

  4. Date of event.  
  5. Date of report by the initial reporter.  
  6. Description of event or problem, including a dis-

cussion of how the device was involved, nature 
of the problem, patient follow-up or required 
treatment, and any environmental conditions 
that may have influenced the event.  

  7. Description of relevant tests and laboratory data, 
including dates.  

  8. Description of other relevant patient history, 
including preexisting medical conditions.  

  9. Device information, including brand name; type 
of device; manufacturer name and address; expi-
ration date; unique device identifier (UDI) that 
appears on the label; model number; catalog 
number; serial number; lot number or other iden-
tifying number; date of device implantation; date 
of device removal; and operator of the device 
(health professional, patient, lay user, other).  

  10. Whether the device was available for evaluation 
and whether it was returned to the manufacturer.  

  11. Concomitant medications and therapy dates. 7  
(Regulatory)      

  H. Use the following prevention strategies in product 
evaluation to improve safety and reduce preventable 
adverse events:  
  1. Identify patients or conditions associated with 

higher risk.  
  2. Facilitate optimal purchase decisions.  
  3. Enable early detection and intervention to 

address risk factors. 7,15-22  (V)      
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and Tracking (CART) program.  Med Care . 2013;51(3)(suppl 1):
S57-S61.    

 13. MEDICATION VERIFICATION  

 Standard   

  13.1 Medications and infusion solutions are identified, 
compared against the medication order, and verified by 
reviewing the label for the name (brand and generic), 
dosage and concentration, beyond-use date, expiration 
date, sterility state, route of administration, frequency, 
rate of administration, and any other special instructions.  
  13.2 At least 2 patient identifiers are used to ensure 
accurate patient identification when administering 
medications.      

 Practice Criteria   

  A. Perform a medication reconciliation at each care 
transition and when a new medication(s) is ordered 
(eg, admission, transfers to different levels of care, 
discharge to new health care settings) to reduce the 
risk of medication errors, including omissions, 
duplications, dosing errors, and drug interactions. 1-6  
(IV)  

  B. Implement special safeguards to reduce the risk of 
medication errors with high-alert medications such 
as standardizing storage, preparation, and adminis-
tration (eg, standard order sets); improving access to 
drug information; limiting access (stored securely, 
limited quantities); using supplementary labels and 
automated alerts; and using automated or independ-
ent double checks. 7-11  (IV)  

  C. Perform an independent double check by 2 clinicians 
for the organization’s selected high-alert medications 
that pose the greatest risk of harm. Develop a stan-
dard process and educate staff in how to perform 
the double check. 9-13  (IV)  

  D. Use technology, when available, to verify medica-
tions prior to administration. Analyze effectiveness 
and limitations related to technology through organ-
izational quality improvement processes.  
  1. Use of bar-code technology is associated with 

decreased risk of medication errors and is increas-
ingly common among acute care organizations, 
and there is emerging research supporting its use 
in long-term care settings. Studies have reported 
that errors still occur as staff may create “work-
arounds” that bypass safety mechanisms with 
bar-code technology. 14-19  (III)  

  2. Use of electronic infusion devices (EIDs) that 
include dose-error reduction software (“smart 
pumps”) is associated with reduced risk for 
infusion-related medication errors, including 
error interceptions (eg, wrong rate) and reduced 

adverse drug events. Failure to comply with 
appropriate use, overriding of alerts, and use of 
the wrong drug library contribute to the risks 
associated with smart pumps. Regular education 
and training and assessment of use are recom-
mended for both routine users and new staff 
members. 20  (II)  

  E. Use a list of confusing drug names (ie, look-alike, 
sound-alike) to implement safeguards to reduce the 
risk for medication errors such as using both generic 
and brand names; including purpose of medication 
on label; and changing the appearance of look-alike 
names by using US Food and Drug Administration 
(FDA)- and Instititute for Safe Medication Practices 
(ISMP)-approved tall man (mixed case) lettering. 21  
(V)  

  F. Label medications that are prepared and not imme-
diately administered (eg, perioperative, procedural 
settings) as soon as prepared with the medication 
name, strength, quantity, diluent/volume, expira-
tion date, and preparer initials. Begin the adminis-
tration within 1 hour after the start of the prepara-
tion or discard (see Standard 17,  Compounding and 
Preparation of Parenteral Solutions and 
Medications ). 2,3,22-24  (V, Regulatory)  

  G. Discard and do not use any medication syringes that 
are unlabeled unless the medication is prepared at 
the patient’s bedside and immediately administered 
without a break in the process. 2,3,22,24  (V)  

  H. Do not use color coding, color differentiation, or 
color matching as the sole cue for product or medi-
cation identification. Color coding can lead users to 
rely on the color coding rather than ensuring a clear 
understanding of which administration sets and 
catheters are connected. 25  (IV)  

  I. Report adverse events associated with medicines and 
biologics to the appropriate department within the 
organization and to the FDA through the MedWatch 
reporting system and/or ISMP. Reports to ISMP are 
confidentially shared with the FDA and, when appli-
cable, to product vendors to inform them about 
pharmaceutical labeling, packaging, and nomencla-
ture issues that may cause errors by their design. 24,26,27  
(Regulatory)      
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 14.  LATEX SENSITIVITY OR 
ALLERGY  

 Standard   

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

 Practice Criteria   

  A. Screen clinicians at the time of hire for a latex 
allergy. 1-3  (V)  

  B. Use low-allergen, powder-free gloves, nitrile gloves, 
glove liners, or other similar alternatives, especially 
if sensitive or allergic to latex. 1-3  (V)  

  C. Remove latex-containing products from the patient 
care setting to reduce the exposure to latex. 1-3  (V)  

  D. Report the development of latex sensitivities or 
allergies to the employer. The employer will report 
allergic reactions to the Occupational Safety and 
Health Administration (OSHA) as required and 
report allergic events related to latex medical devices 
to the US Food and Drug Administration (FDA) 
MedWatch Program. 4,5  (V, Regulatory)  

  E. 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. 6  (V)  

  F. Assess the patient for latex allergies. To prevent the 
inadvertent exposure of an infant to latex sensitiza-
tion, assess the mother for known latex allergy. 
Document the findings in the patient’s medical record 
and communicate a positive screen for latex sensitivity 
or allergies to others involved in the patient’s care and 
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incorporate into the patient’s plan of care. Educate the 
patient on how to avoid latex exposure. 7  (V)      
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 15.  HAZARDOUS DRUGS 
AND WASTE  

 Standard   

  15.1 Organizational policies and procedures address 
safe handling of hazardous drugs, appropriate use of 
personal protective equipment (PPE), exposure risk 
reduction, and safe handling of waste, including spills, 
in accordance with local, state, and federal regulations 
and manufacturers’ directions for use.  
  15.2 All hazardous waste is discarded in appropriate 
containers and disposed of according to local, state, and 
federal regulations.      

 Practice Criteria   

  A. Identify hazardous drugs used in the health care set-
ting. The National Institute for Occupational Safety 
and Health (NIOSH) provides a list of antineoplas-
tic and nonantineoplastic drugs that meet the defini-
tion of hazardous drugs, including those with safe 
handling guidance from the manufacturer. This list 
is periodically updated.  

  1. Additional resources used to evaluate the hazard 
potential of a drug include safety data sheets 
(SDSs); drug package inserts; Drugbank ( http://
drugbank.ca ); DailyMed ( http://dailymed.nlm.
nih.gov/dailymed ); International Agency for 
Research on Cancer (IARC) ( http://www.iarc.fr ); 
special health warnings from drug manufacturers; 
the US Food and Drug Administration (FDA) 
(http://www.fda.gov/drugs/default.htm); and 
other professional groups’ and organizations’ 
evidence-based recommendations. 1,2  (V, 
Regulatory)  

  B. Provide education to clinicians who handle hazard-
ous drugs and waste. Education should include 
toxicities associated with exposure, required precau-
tions, and what types of PPE to wear to prevent 
exposure. 3-8  (V, Regulatory)  
  1. While most hazardous drugs are antineoplastic 

agents, recognize that there are infusion drugs 
from other categories classified as hazardous. 
Furthermore, certain antineoplastic drugs are 
administered for noncancer indications. 
Clinicians in all settings who administer hazard-
ous drugs should be provided appropriate PPE 
and engineering controls to reduce exposure 
(refer to Standard 58,  Antineoplastic Therapy ).  

  2. Allow clinicians who are actively trying to con-
ceive, are pregnant, or are breastfeeding to 
refrain from exposure to hazardous drugs and 
waste. 4,9  (Regulatory)  

  C. Safely dispose of hazardous waste and materials 
contaminated with hazardous drugs.  
  1. Place contaminated materials including needles, 

empty vials/syringes/solution containers, and 
administration sets, gloves, and gowns into seal-
able, leakproof bags or rigid waste containers that 
are clearly labeled for cytotoxic waste. 2,4  (V, 
Regulatory)  

  2. Do not place drug-contaminated items in medical 
waste (red) containers because medical waste 
disposal is handled differently from hazardous 
waste (see Standard 18,  Medical Waste and 
Sharps Safety ). 2,4  (V, Regulatory)  

  3. In the home setting, store such disposal contain-
ers in an area away from children and pets. 4  (V)  

  4. Ensure that a spill kit is available, and follow direc-
tions for use in the event of a hazardous drug leak 
or spill. Report such spills as an occurrence accord-
ing to organizational procedures. Large spills 
should be handled by health care workers who are 
trained in hazardous waste handling. 2,4  (V, 
Regulatory)  

  D. Handle patient body fluids safely for at least 48 
hours after receiving a hazardous drug and instruct 
the patient/caregiver/surrogate in safe handling:  
1.   Wear double chemotherapy gloves and a disposa-

ble gown when handling patient emesis or 
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excretions. Wear a face shield if splashing is antici-
pated. 4  (V)  

  2. Use disposable linens whenever possible; in insti-
tutions, washable linens should be placed in a 
leakproof bag and handled as contaminated. 4  (V)  

  3. Home setting: Place contaminated linens into a 
washable pillowcase separate from other items 
and wash twice in hot water. Discard disposable 
diapers in plastic bags and discard used gloves in 
cytotoxic waste container if available. 4  (V)      
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 16. HAND HYGIENE  

 Standard   

  16.1 Hand hygiene is performed routinely during 
patient care activities.      

 Practice Criteria   

  A. Perform hand hygiene with an alcohol-based hand rub 
or antimicrobial soap and water during patient care:  
  1. Before having direct contact with the patient.  
  2. Before donning sterile gloves when inserting a 

central intravascular catheter.  
  3. Before inserting a peripheral vascular catheter.  
  4. After contact with the patient’s intact or nonin-

tact skin.  
  5. After contact with body fluids or excretions, 

mucous membranes, and wound dressings (if the 
hands are not visibly soiled).  

  6. After contact with inanimate objects (including 
medical equipment) in the immediate vicinity of 
the patient.  

  7. After removing gloves. 1-6  (III)  
  B. Use an alcohol-based hand rub routinely when per-

forming hand hygiene unless the hands are visibly 
soiled, or there is an outbreak of a spore-forming 
pathogen or norovirus gastroenteritis. 1-8  (III)  

  C. Perform hand hygiene with either a nonantimicro-
bial soap or an antimicrobial soap and water:  
  1. When the hands are visibly contaminated with 

blood or other body fluids. 1-6  (II)  
  2. After providing care or having contact with 

patients suspected or confirmed of being infected 
with norovirus gastroenteritis or a spore-forming 
pathogen during an outbreak (eg,  Clostridium dif-
ficile ). 1-8  (II)  

  3. Before eating and after using a restroom. 1-8  (II)  

  D. Do not wear artificial fingernails or extenders when 
having direct contact with patients at high risk (eg, 
those in intensive care units or operating rooms, or 
when inserting a central vascular access device 
(CVAD). 1  (III)  

  E. Keep the nail length short. 1-4  (III)  
  F. Store hand hygiene products in convenient locations 

at the point of use. Provide hand hygiene products 
that have a low irritancy potential and compatible 
hand lotions or creams to prevent irritant contact 
dermatitis. 1,3  (IV)  

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

  H. Do not add soap to a partially empty soap 
dispenser. 1  (III)  

  I. Provide the clinician with education on hand 
hygiene, monitor hand hygiene performance, and 
provide feedback regarding hand hygiene perfor-
mance. 1-5  (III)  

  J. Educate the patient/caregiver/surrogate on when 
and how to perform hand hygiene, and ask the clini-
cian to perform hand hygiene before having direct 
contact with the patient if it was not observed. 1-6  
(IV)      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
16, 2015 . 

 1. Boyce JM, Pittet D. Guideline for Hand Hygiene in Health-Care 
Settings: Recommendations of the Healthcare Infection Control 

 Section Three: Infection Prevention and 
Control   
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Practices Advisory Committee and the HICPAC/SHEA/APIC/
IDSA Hand Hygiene Task Force. Atlanta, GA: Centers for 
Disease Control and Prevention; October 2002.  http://www.cdc.
gov/handhygiene/guidelines.html . 

 2. World Health Organization (WHO). WHO Guidelines on Hand 
Hygiene in Health Care. Geneva, Switzerland: WHO; 2009. 
 http://www.who.int/gpsc/5may/tools/9789241597906/en . 

 3. Ellingson K, Haas J, Ailello A, et al; Society for Healthcare 
Epidemiology of America. Strategies to prevent healthcare-associ-
ated infections through hand hygiene.  Infect Control Hosp 
Epidemiol . 2014;35(8):937-960.  http://www.jstor.org/stable/
10.1086/677145 . 

 4. Institute for Healthcare Improvement. Improving hand hygiene: a 
guide for improving practices among health care workers.  http://
www.ihi.org/resources/Pages/Tools/HowtoGuideImproving
HandHygiene.aspx . Published 2006. 

 5. World Health Organization (WHO). Hand hygiene in outpatient 
and home-based care and long-term care facilities.  http://www.
who.int/gpsc/5may/EN_GPSC1_PSP_HH_Outpatient_care/en . 
Published 2012. 

 6. O’Grady NP, Alexander M, Burns LA, et al. Guidelines for the 
prevention of intravascular catheter-related infections.  www.cdc.
gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf . Published 
April 2011. 

 7. MacCannell T, Umscheid C, Agarwal R, et al; Healthcare 
Infection Control Practices Advisory Committee. Guideline for 
the prevention and control of norovirus gastroenteritis outbreaks 
in healthcare settings, 2011.  http://www.cdc.gov/hicpac/norovi-
rus/001_norovirus.html . Published 2011. 

 8. Dubberke E, Gerding D. Rationale for hand hygiene recommen-
dations after caring for a patient with Clostridium difficile infec-
tion.  http://www.shea-online.org/Portals/0/CDI%20hand%20
hygiene%20Update.pdf .    

 17.  COMPOUNDING AND 
PREPARATION OF 
PARENTERAL SOLUTIONS 
AND MEDICATIONS  

 Standard   

  17.1 Compounding of parenteral solutions and medica-
tions is in accordance with state and federal regulations, 
the American Society of Health-System Pharmacists 
(ASHP), the Drug Quality and Security Act, and the United 
States Pharmacopeia (USP) National Formulary (NF), 
including but not limited to General Chapter  < 797 > .      

 Practice Criteria   

  A. Use sterile medications that were compounded in a 
pharmacy environment that meets USP  < 797 > , 
state pharmacy rules and regulations, and ASHP 
guidelines. The compounding environment is defined 
by risk category. 1-4  (V, Regulatory)    
 1. Use pharmacy-prepared or commercially avail-

able prefilled syringes of appropriate intravenous 

(IV) solution to flush and lock vascular access 
devices (refer to Standard 40,  Flushing and 
Locking ).     

  B. Begin the administration of an “immediate-use” 
compounded sterile product (CSP), as defined by 
USP  < 797 > , within 1 hour after the start of the 
preparation, or discard. 1-3  (V, Regulatory)  

  C. Administer IV push medication in a safe manner:  
  1. When it is necessary to prepare more than 1 

medication in a single syringe for IV push admin-
istration, limit preparation to the pharmacy. 5  (V)  

  2. In adults, use IV push medications in a ready-to-
administer form (to minimize the need for manip-
ulation outside the pharmacy sterile compound-
ing area). 5  (V)  

  3. If dilution or reconstitution of an IV push medi-
cation becomes necessary outside the pharmacy 
sterile compounding area, perform these tasks 
immediately prior to administration in a clean, 
uncluttered, and functionally separate location 
using organization-approved, readily available 
drug information resources and sterile equipment 
and supplies. 5,6  (V)  

  4. If more than 1 syringe of medication or solution 
to a single patient needs to be prepared at the 
bedside, prepare each medication or solution 
separately, and immediately administer it before 
preparing the next syringe. If preparing several 
IV push medications at a time for sequential IV 
push administration, label each syringe as it is 
being prepared and prior to the preparation of 
any subsequent syringes. If 1 or more medica-
tions or solutions needs to be prepared away 
from the patient’s bedside, immediately label 
each syringe, 1 at a time, before preparing the 
next medication or solution. 5  (V)  

  5. Do not dilute or reconstitute IV push medica-
tions by drawing up the contents into a commer-
cially available, prefilled flush syringe of 0.9% 
sodium chloride (USP). 5,6  (V)  

  6. Do not withdraw IV push medications from 
commercially available, cartridge-type syringes 
into another syringe for administration. 5  (V)      

  D. Do not use IV solutions in containers intended for 
infusion, including minibags, as common-source 
containers (multiple-dose product) to dilute or 
reconstitute medications for 1 or more patients in 
clinical care areas (see Standard 40,  Flushing and 
Locking ). (V) 5-7   

  E. Use safe injection practices:  
  1. Use a new needle and syringe for every injec-

tion. 6-8  (III)  
  2. Discard a single-dose vial after a single entry. 5-8  

(V)  
  3. Dedicate a multidose vial for a single patient. 5-8  

(V)  
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  a.  Use a multidose vial up to a maximum of 28 days 
of opening or puncture (except for vaccines or 
when original manufacturer’s expiration date is 
shorter) or when the manufacturer’s expiration 
date is reached if it is not opened in a direct patient 
care area or a shorter period. 1-3,6-8  (V, Regulatory)  

  b.  Label a multidose vial with the beyond-use date 
(BUD) and store the vial according to the manufac-
turer’s recommendations. Discard if the vial lacks 
a BUD, the sterility is compromised or questiona-
ble, and after the BUD has been met. 1-3,6  (V, 
Regulatory)      

  F. Use a filter needle or filter straw to withdraw medi-
cation from an ampoule, and discard any leftover 
medication. 1-3,5,6  (V, Regulatory)  

  G. Disinfect the vial septum before each entry and the 
neck of a glass ampoule prior to breaking the 
ampoule, and allow the disinfectant to dry prior to 
entry. 5,6  (V)  

  H. Do not add medications to infusing containers of IV 
solutions (refer to Standard 57,  Parenteral 
Medication and Solution Administration ).      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
17, 2015 . 

 1. United States Pharmacopeial Convention (USP). USP-NF General 
Chapter  < 797 > : pharmaceutical compounding—sterile prepara-
tions. https:// www.ascp.com/sites/default/files/USP-797.pdf . 
Published 2011. 

 2. Drug Quality and Security Act. Pub L 113-54.  http://www.gpo.
gov/fdsys/pkg/PLAW-113publ54/html/PLAW-113publ54.htm . 

 3. American Society of Health-System Pharmacists (ASHP). ASHP 
guidelines on compounding sterile preparations.  Am J Health Syst 
Pharm . 2014;71(2):145-166. 

 4. National Association of Boards of Pharmacy (NABP). 
Compounding and reconstituting drugs for infusion in establish-
ments other than pharmacies (resolution 109-6-13). https:// www.
nabp.net/news/compounding-and-reconstituting-drugs-for-infu-
sion-in-establishments-other-than-pharmacies-resolution-
109-6-13 . Published June 5, 2013. 

 5. Institute for Safe Medication Practices (ISMP). ISMP Safe 
Practice Guidelines for Adult IV Push Medications.  http://www.
ismp.org/Tools/guidelines/ivsummitpush/ivpushmedguidelines.
pdf . Published 2015. 

 6. Dolan S, Felizardo G, Barnes S, et al. APIC position paper: safe 
injection, infusion, and medication vial practices in healthcare. 
 Am J Infect Control . 2010;38(3):167-172. 

 7. Siegel JD, Rhinehart E, Jackson M, Chiarello L; Healthcare 
Infection Control Practices Advisory Committee. Management of 
multidrug-resistant organisms in healthcare settings, 2006.  http://
www.cdc.gov/hicpac/pdf/guidelines/MDROGuideline2006.pdf . 

 8. Centers for Disease Control and Prevention (CDC); Safe Injection 
Practices Coalition. Single dose or multi-dose?  http://www.cdc.
gov/injectionsafety/PDF/SDVMDF_infographic.pdf . Published 
July 13, 2015.    

 18. MEDICAL WASTE AND 
SHARPS SAFETY  

 Standard   

  18.1 Each organization has protocols for the safe hand-
ling of regulated medical waste that are based on local, 
state, and federal laws and regulations.  
  18.2 Each organization has an exposure control plan 
that is in accordance with the Occupational Safety and 
Health Administration (OSHA) blood-borne pathogen 
standard.  
  18.3 Regulated medical waste is discarded in the appro-
priate container and disposed of according to local, 
state, and federal regulations.  
  18.4 Contaminated sharps are discarded in a nonpermea-
ble, puncture-resistant, tamper-proof biohazard container.  
  18.5 Safety engineered devices, such as self-sheathing 
needles, that isolate or remove the blood-borne patho-
gens hazard are available in the workplace and consist-
ently activated or used.      

 Practice Criteria   

  A. Use safety-engineered devices for needlestick injury 
prevention. 1-4  (Regulatory)  

  B. Consider the use of passive safety-engineered devices 
for needlestick injury prevention. 5-7  (V)  

  C. Do not break or bend sharps. Use a 1-handed 
technique for recapping if necessary. 1-4,8-10  (V, 
Regulatory)  

  D. Activate built-in safety controls during use, and dis-
card as a single unit after use. 1-4  (Regulatory)  

  E. Dispose of sharps in a sharps container that is clos-
able, puncture resistant, leakproof, appropriately 
labeled or color coded, and large enough to accom-
modate disposal of the entire blood collection assem-
bly (ie, holder and needle). 1-4,8,9,11  (V, Regulatory)    
 1. Place sharps containers in the immediate area 

where sharps are used and are easily accessible. 1-4  
(V, Regulatory)   

 2. Replace sharps disposal containers when about 
three-fourths full to avoid overfilling and dispos-
al-related injuries. 1-3,7,10,12  (V, Regulatory)     

  F. Educate and train clinicians in the use of safety-
engineered devices. 1-4,8-10  (V, Regulatory)  

  G. Identify, report, and document exposure to poten-
tially infectious materials or injury from sharps; 
follow organizational protocol for postexposure 
follow-up. Monitor and analyze data for trends and 
implement performance improvement as needed. 1-3,8-10  
(V, Regulatory)      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
17, 2015 . 
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 1. Occupational exposure to bloodborne pathogens: needlestick and 
other sharps injuries. 29 CFR Section 1910.  Fed Regist . 1991;
56(235):64003-64282. https:// www.osha.gov/pls/oshaweb/owadisp.
show_document?p_table=STANDARDS&p_id=10051#
1910.1030 (d)(2)(vii)(A). 

 2. Occupational exposure to bloodborne pathogens: needlestick and 
other sharps injuries; final rule. 29 CFR Section 1910.  Fed Regist . 
2001;66:5317-5325. https:// www.osha.gov/pls/oshaweb/
owadisp.show_document?p_id=16265&p_table=FEDERAL_
REGISTER . 

 3. Occupational Safety and Health Administration (OSHA). 
Compliance directive: enforcement procedures for the occupa-
tional exposure to bloodborne pathogens. CPL 02-02-069. 
https:// www.osha.gov/pls/oshaweb/owadisp.show_document?p_
table=DIRECTIVES&p_id=2570 . Published November 27, 2001. 

 4. Occupational Safety and Health Administration (OSHA). 
Disposal of contaminated needles and blood tube holders used 
for phlebotomy.  http://www.osha.gov/dts/shib/shib101503.html . 
Published 2004. 

 5. Black L. Chinks in the armor: percutaneous injuries from hollow 
bore safety-engineered sharps devices.  Am J Infect Control . 2013;
41(5):427-432. 

 6. Grimmond T, Good L. EXPO-S.T.O.P.: A national survey and 
estimate of sharps injuries and mucocutaneous blood exposures 
among healthcare workers in USA.  J Assoc Occup Health Prof 
Healthc . 2013;33(4):31-36. 

 7. Tossini W, Ciotti C, Goyer F, et al. Needlestick injury rates 
according to different types of safety-engineered devices: results 
of a French multicenter study.  Infect Control Hosp Epidemiol . 
2010;31(4):402-407. 

 8. National Institute for Occupational Safety and Health. (NIOSH). 
Preventing needlestick injuries in health care settings. Publication 
no. 2000-108.  http://www.cdc.gov/niosh/docs/2000-108 . 
Published November 1999. 

 9. National Institute for Occupational Safety and Health (NIOSH). 
NIOSH hazard review: occupational hazards in home healthcare. 
Publication 2010-125.  http://www.cdc.gov/niosh/docs/2010-125/
pdfs/2010-125.pdf . Published January 2010. 

 10. Centers for Disease Control and Prevention (CDC). Workbook 
for designing, implementing and evaluating a sharps injury 
prevention program. http://www.cdc.gov/sharpssafety/pdf/
sharpsworkbook_2008.pdf. Published 2008. 

 11. US Food and Drug Administration. Best way to get rid of used needles 
and other sharps.  http://www.fda.gov/MedicalDevices/Productsand
MedicalProcedures/HomeHealthandConsumer/ConsumerProducts/
Sharps/ucm263240.htm . Published July 22, 2015. 

 12. Lavoie MC, Verbeek JH, Pahwa M. Devices for preventing percu-
taneous exposure injuries caused by needles in healthcare person-
nel.  Cochrane Database Syst Rev . 2014;(3):CD009740. 
doi:10.1002/14651858.CD009740.pub2.    

 19. STANDARD PRECAUTIONS  

 Standard   

  19.1 Standard Precautions are used during all infusion 
procedures that potentially expose the clinician to blood 
and body fluids, secretions, excretions except sweat, 

nonintact skin, and mucous membranes and may con-
tain transmissible infectious agents.      

 Practice Criteria   

  A. Select personal protective equipment (PPE) based on 
the nature of the patient interaction and potential 
for exposure to blood, body fluids, or infectious 
agents, and the Centers for Disease Control and 
Prevention (CDC) isolation precaution guidelines in 
effect at the time of the patient encounter for specific 
communicable diseases (eg, Ebola virus disease). 1,2  
(III, Regulatory)  

  B. Ensure that sufficient and appropriate PPE is avail-
able and readily accessible at the point of care. 2,3  (V, 
Regulatory)  

  C. Perform hand hygiene immediately in between each 
step of removing PPE if the hands become contami-
nated, immediately after removing all PPE, and 
before leaving the patient’s environment. 1,4  (III)  

 D.  When wearing PPE, keep the hands away from the 
face, and limit surfaces touched in the patient’s envi-
ronment. 4  (V)  

  E. 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), body fluids, mucous membranes, non-
intact skin, or contaminated equipment. 1,2,5  (III, 
Regulatory)  
  1. Change gloves during patient care when torn or 

heavily contaminated, or if moving from a con-
taminated body site to a clean body site. 1,5  (IV)  

  F. Wear a gown to protect skin and clothing during 
procedures or activities in which contact with blood 
or body fluids is anticipated. 1,2  (III, Regulatory)  
  1. Do not wear the same gown or gloves when car-

ing for more than 1 patient. 1  (IV)  
  G. 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 secre-
tions, or other body fluids from the mouth, nose, 
and eyes. 1,2  (III, Regulatory)  

  H. Educate the clinician to implement respiratory 
hygiene/cough etiquette by covering the mouth/nose 
with a tissue when coughing, promptly disposing of 
used tissues, and performing hand hygiene. 1  (III)  

  I. Educate the patient and caregiver to implement res-
piratory hygiene/cough etiquette by placing a face 
mask on the coughing person if tolerated and appro-
priate, or covering the mouth/nose with a tissue 
when coughing, promptly disposing of used tissues, 
and performing hand hygiene. 1  (III)  

  J. In the home setting when caring for a patient with a 
multidrug-resistant organism (MDRO), following 
Standard Precautions, limit reusable patient care 
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equipment and leave in the home until discharged. 
Clean and disinfect before removing from the home 
or transport in a container (eg, plastic bag) to an 
appropriate site for cleaning and disinfection. 6  (IV)      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
17, 2015 . 

 1. Siegel JD, Rhinehart E, Jackson M, Chiarello L; Healthcare 
Infection Control Practices Advisory Committee. Guideline for 
isolation precautions: preventing transmission of infectious 
agents in healthcare settings.  http://www.cdc.gov/hicpac/2007ip/
2007isolationprecautions.html . Published 2007. 

 2. Occupational exposure to bloodborne pathogens: needlestick and 
other sharps injuries. 29 CFR Section 1910.  Fed Regist . 1991;
56(235):64003-64282. https:// www.osha.gov/pls/oshaweb/
owadisp.show_document?p_table=STANDARDS&p_id=10051#
1910.1030 (d)(2)(vii)(A). 

 3. Centers for Disease Control and Prevention (CDC). Guide to 
infection prevention in outpatient settings: minimum expecta-
tions for safe care.  http://www.cdc.gov/HAI/pdfs/guidelines/
Outpatient-Care-Guide-withChecklist.pdf . Published 2014. 

 4. Centers for Disease Control and Prevention (CDC). Sequence for 
donning and removing personal protective equipment.  http://
www.cdc.gov/hai/prevent/ppe.html . Published October 16, 2014. 

 5. Centers for Disease Control and Prevention (CDC). Guideline for 
hand hygiene in healthcare settings: recommendations of the 
Healthcare Infection Control Practices Advisory Committee and 
the HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force.  http://
www.cdc.gov/handhygiene/guidelines.html . Published 2002. 

 6. Siegel JD, Rhinehart E, Jackson M; Healthcare Infection Control 
Practices Advisory Committee. Management of multi-drug-
resistant organisms in healthcare settings.  http://www.cdc.gov/
hicpac/mdro/mdro_0.html . Published 2006.    

 20.  TRANSMISSION-BASED 
PRECAUTIONS  

 Standard   

  20.1 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.  
  20.2 Airborne Precautions are implemented to prevent 
the transmission of infectious agents that remain infec-
tious when suspended in the air over long distances or 
as recommended by the Centers for Disease Control 
and Prevention (CDC) isolation guidelines in effect at 
the time of the patient encounter.  
  20.3 Droplet Precautions are implemented to prevent 
transmission of pathogens spread through close respira-
tory or mucous membrane contact with respiratory 
secretions.  

  20.4 Contact Precautions are implemented to prevent 
the transmission of infectious agents, which are spread 
by direct or indirect contact with the patient or the envi-
ronment, including when there are excessive bodily 
discharges, such as wound drainage.  
  20.5 Adapt and apply Transmission-Based Precautions 
as appropriate for non–acute care settings where 
infusion therapy is provided, including long-term care 
facilities, home care, and other settings.       

 Practice Criteria   

  A. Select and use personal protective equipment (PPE) 
for Transmission-Based Precautions based on the 
nature of the patient interaction and potential for 
exposure to blood, body fluids, or infectious agents 
and the CDC isolation precaution guidelines in 
effect at the time of the patient encounter for spe-
cific communicable diseases (eg, Ebola virus dis-
ease). 1,2  (III, Regulatory)  

  B. Wear a face mask and observe Droplet Precautions, 
in addition to Standard Precautions, when there is 
potential contact with respiratory secretions and 
sprays of blood or body fluids. 1,2  (III, Regulatory)  

  C. Perform hand hygiene immediately in between each 
step of removing PPE if the hands become contami-
nated, immediately after removing all PPE, and 
before leaving the patient’s environment. 1,3,4  (III)  

  D. Wear a fit-tested N95-or-higher respirator certified 
by the National Institute for Occupational Safety 
and Health (NIOSH) and observe Airborne 
Precautions, in addition to Standard Precautions, if 
the patient is suspected or confirmed of having an 
infection spread by airborne route or Ebola virus 
disease to prevent the potential exposure to infec-
tious agents transmitted via the airborne route (eg, 
 M. tuberculosis ). Perform fit testing prior to its ini-
tial use and at least annually thereafter. 1,3,5  (III, 
Regulatory)  

  E. 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 have been met. 1  (III)  

  F. In the home setting, when caring for a patient with 
a multidrug-resistant organism (MDRO) or on 
Contact Precautions, limit reusable patient care 
equipment, and leave in the home until discharged. 
Disinfect before removing from the home in a con-
tainer (eg, plastic bag) or transport to an appropri-
ate site for cleaning and disinfection. 6  (IV)     

 REFERENCES 

  Note: All electronic references in this section were accessed September 
18, 2015 . 
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 1. Siegel JD, Rhinehart E, Jackson M, Chiarello L; Healthcare 
Infection Control Practices Advisory Committee. Guideline for 
isolation precautions: preventing transmission of infectious 
agents in healthcare settings.  http://www.cdc.gov/hicpac/pdf/
isolation/Isolation2007.pdf . 

 2. Bloodborne Pathogens Standard 1910.1030.  https://www.osha.
gov /p l s /o shaweb /owadi sp . show_document?p_tab le=
STANDARDS&p_id=10051 . 

 3. Centers for Disease Control and Prevention (CDC). Sequence for 
donning and removing personal protective equipment.  http://
www.cdc.gov/hai/pdfs/ppe/PPE-Sequence.pdf . Published October 
16, 2014. 

 4. Centers for Disease Control and Prevention (CDC); Healthcare 
Infection Control Practices Advisory Committee; HICPAC/
SHEA/APIC/IDSA Hand Hygiene Task Force. Guideline for hand 
hygiene in healthcare settings.  http://www.cdc.gov/handhygiene/
guidelines.html . Published 2002. 

 5. Occupational Safety and Health Administration (OSHA).
Respiratory Protection Standard 1910.134. https:// www.osha.
gov /p l s /o shaweb /owadi sp . show_document?p_tab le=
STANDARDS&p_id=12716 . 

 6. Siegel JD, Rhinehart E, Jackson M; Healthcare Infection Control 
Practices Advisory Committee. Management of multi-drug-
resistant organisms in healthcare settings.  http://www.cdc.gov/
hicpac/mdro/mdro_0.html . Published 2006.    

 21.  DISINFECTION OF DURABLE 
MEDICAL EQUIPMENT  

 Standard   

  21.1 Durable medical equipment (DME), such as intrave-
nous (IV) poles; flow-control devices; ultrasound or infra-
red devices for vascular visualization; and other nondis-
posable, hard nonporous surface, infusion-related equip-
ment are cleaned and disinfected using an Environmental 
Protection Agency (EPA)-registered disinfectant.  
  21.2 Cleaning and disinfectant products are used in 
accordance with the equipment and manufacturers’ 
directions for use to prevent damage or alteration to the 
function or performance of the equipment.      

 Practice Criteria   

  A. Inspect DME surfaces for breaks in integrity that 
would impair either cleaning or disinfection. Discard 
or repair equipment that no longer functions as 
intended or cannot be properly cleaned and disin-
fected. 1  (IV)  

  B. Clean and disinfect DME surfaces when visibly 
soiled, on a regular basis (eg, at a frequency defined 
by organizational policies and procedures) and at 

established intervals during long-term single-patient 
use. 1  (IV)  

  C. Clean and disinfect DME surfaces with an EPA-
registered hospital disinfectant according to the 
label’s safety precautions and directions for use. 1,2  (V)  

  D. Implement patient-dedicated use of DME when a 
patient is placed on Contact Precautions. If com-
mon use of medical equipment for multiple patients 
is unavoidable (eg, ultrasound or infrared devices 
for vascular visualization), clean and disinfect the 
equipment before use on another patient (see 
Standard 20,  Transmission-Based Precautions ). 1,3  
(III,V)  

  E. Handle DME according to Standard Precautions. 
Wear personal protective equipment (PPE—eg, 
gloves, gown), according to the level of anticipated 
contamination, when handling patient care equip-
ment and instruments/devices are visibly soiled or 
may have been in contact with blood or body 
fluids. 4  (III)  

  F. Limit the amount of DME that is brought into the 
home of patients infected or colonized with multi-
drug-resistant organisms (MDROs) or on Contact 
Precautions. When possible, leave DME in the home 
until the patient is discharged (see Standard 20, 
 Transmission-Based Precautions ). 3,4  (IV).  

  G. Place used DME (eg, IV poles, flow-control devices) 
in a plastic bag or decontaminate prior to transport to 
another location (ie, soiled utility area or warehouse) 
for subsequent cleaning and disinfection. 3,4  (IV)      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
18, 2015 . 
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 Section Standards   

  I. To ensure patient safety, the clinician is competent in 
the use of infusion equipment, including knowledge of 
appropriate indications and contraindications and man-
ufacturers’ directions for use.  
  II. The use and maintenance of infusion equipment is 
established in organizational policies and procedures.       

 22. VASCULAR VISUALIZATION  

 Standard   

  22.1 To ensure patient safety, the clinician is competent 
in the use of vascular visualization technology for vas-
cular access device (VAD) insertion. This knowledge 
includes, but is not limited to, appropriate vessels, size, 
depth, location, and potential complications.  
  22.2 Vascular visualization technology is used in patients 
with difficult venous access and/or after failed veni-
puncture attempts.  
  22.3 Vascular visualization technology is employed to 
increase the success with peripheral cannulation and 
decrease the need for central vascular access device (CVAD) 
insertion, when other factors do not require a CVAD.      

 Practice Standard   

  A. Assess the patient’s medical history for conditions 
that may affect the peripheral vasculature and 
increase the need for devices to assist in locating 
venous or arterial insertion sites. Factors that increase 
difficulty with locating veins by observation and pal-
pation, known as landmark techniques, include but 
are not limited to:  
  1. Disease processes that result in structural vessel 

changes (eg, diabetes, 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.  
  8. Intravenous drug users. 1-7  (III)  

  B. Consider the use of visible light devices that provide 
transillumination of the peripheral veins and arteries 
in infants and children with difficult venous access.  
  1. 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, traditional flashlights).  

  2. Disinfect the device after each patient use due to 
the potential for blood contamination during the 
procedure (refer to Standard 21,  Disinfection of 
Durable Medical Equipment ).  

  3. Darken the room to remove ambient light levels 
when using these devices; ensure adequate light to 
observe blood return from the cannula or catheter.  

  4. Be aware that the light spectrum being used lim-
its the successful location of deep veins due to 
high amounts of body fat. 1,8-11  (I)  

  C. Consider the use of near-infrared (nIR) light technol-
ogy to aid in locating viable superficial peripheral 
venous sites and decreasing procedure time for short 
peripheral catheter 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 and 
trans illumination projected to a screen. The clini-
cian may choose to use a static process by imag-
ing and marking the vein location on the skin or 
a dynamic process of using the image to guide 
catheter insertion. No studies have compared 

 Section Four: Infusion Equipment  
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these various methods of device use, leaving this 
decision to the discretion of the clinician. 1,6,12  
(III)  

  2. Consider nIR light technology to identify periph-
eral venous sites and facilitate more informed 
decisions about vein selection (ie, bifurcating 
veins, tortuosity of veins, palpable but nonvisi-
ble veins). Two nonrandomized studies have 
shown improvement in first-attempt success for 
peripheral catheter insertion using nIR; howev-
er, other studies have not shown this same out-
come. Additional research is needed to address 
the reason(s), which could include differences in 
nIR devices, patient-related factors, and skill 
level of the inserters before using the nIR 
devices. 11-19  (I)  

  D. Consider nIR for cannulation of the radial artery at 
the wrist in children. It was slightly more successful 
on first attempt with a lower total number of 
attempts, although there was no statistical difference 
or clinical improvement noted. 20  (V)  

  E. Use ultrasonography (US) for short peripheral cath-
eter placement in adult and pediatric patients with 
difficult venous access. 2  (II)  
  1. In pediatrics, US significantly reduces the number 

of venipuncture attempts and procedure time. In 
adults, US studies show a trend toward fewer 
venipuncture attempts and reduced risk of periph-
eral catheter failure. There is significant variation 
between studies, including use of 1 versus 2 insert-
ers, use of the static versus dynamic techniques, 
and experience level of the inserters within and 
between studies. Failure rates of US-guided periph-
eral catheters vary between studies, with hemato-
ma being the most common complication. 21  (I)  

  2. Choose a catheter length that will allow suffi-
cient length residing inside the vein lumen. Vein 
depth greater than or equal to 1.2 cm and inser-
tion into the deep brachial or basilic veins of the 
upper arm are associated with shorter survival 
probability; however, vein diameter had no effect 
on catheter survival. Longer catheter length (ie, 
12 cm) is reported to have longer survival than 
5-cm catheter length. 22,23  (III)  

  3. Dynamic, or “real-time,” visualization of the 
needle position is recommended to prevent vein 
wall damage. 24  (V)  

  4. Use of short axis (out of plane view) versus long 
axis (in plane view) for peripheral catheter inser-
tion depends upon the size and depth of the tar-
get vein and the skill of the inserter. 24,25  (V)  

  F. Use US guidance for insertion of midline catheters in 
patients with difficult venous access. 26,27 (V)  

  G. Use US guidance for arterial puncture and catheter 
placement in adults and children. 2,28  (I)  

  H. Use US guidance when placing CVADs in adults and 
children to improve insertion success rates, reduce 

number of needle punctures, and decrease insertion 
complication rates. 2,24,25,29-33  (I)  
  1. Scan the anatomy prior to insertion to identify 

vascular anomalies (eg, occlusion or thrombosis) 
and to assess vein diameter. 2,25,29  (IV)  

  2. Use a “real-time” or dynamic technique for 
CVAD insertion. 2,31  (I)  

  3. For internal jugular insertion sites, the short-axis 
view increases insertion success, and the long-
axis view is technically more difficult to achieve. 
Position the probe vertically to the vein and 
insert the needle as close to the probe as possible 
to keep the needle within view. 25,34  (III)  

  4. US-guided saphenous and femoral CVADs placed 
in critically ill neonates and infants have out-
comes equivalent to insertion under fluoroscopy 
in an interventional radiology suite. 35  (IV)  

  I. Using a long-axis view, US-guided subclavian 
catheters are commonly inserted below the clavi-
cle at the midclavicular line or more laterally. The 
puncture site may allow the catheter to enter the 
axillary vein first or, depending upon the trajec-
tory of the needle, may enter the subclavian vein 
directly. 36  (V)  

  J. Use a large, sterile transparent membrane dressing 
over the probe (ie, for peripheral catheter insertion) 
or sterile sheath cover, and sterile gel. 27,37  (V)      
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 23.  CENTRAL VASCULAR ACCESS 
DEVICE (CVAD) TIP LOCATION  

 Standard   

  23.1 Tip location of a central vascular access device 
(CVAD) is determined radiographically or by other imag-
ing technologies prior to initiation of infusion therapy or 
when clinical signs and symptoms suggest tip malposition.  
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  23.2 The original tip location is documented in the 
patient’s medical 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 Criteria   

  A. Determine the desired catheter length for insertion 
by anthropometric measurement including, but not 
limited to, external measurement from the planned 
insertion site to the third intercostal space, use of 
formulas to calculate length based on body surface 
area, or measurement from preprocedure chest 
radiographs. 1-3  (IV)  

  B. Avoid CVAD tip locations in veins distal to the 
su perior or inferior vena cava (eg, innominate or 
brachiocephalic, subclavian, external, or common 
iliac veins), as they are associated with higher rates 
of complications. These noncentral, suboptimal tip 
locations are included in data collection for central 
line-associated bloodstream infection (CLABSI) 
surveillance according to the National Healthcare 
Safety Network from the Centers for Disease Control 
and Prevention (CDC). Although these tip locations 
may be clinically indicated in rare cases due to ana-
tomical or pathophysiological changes, the goal for 
tip location should be the CAJ. 4-8  (IV)  

  C. Position the tip of a CVAD in the lower segment of 
the superior vena cava at or near the CAJ for adults 
and children.  
  1. For upper body insertion sites, respiratory move-

ment, arm movement, and changes in body posi-
tion 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 atri-
um near the tricuspid valve or in the right ventricle 
is associated with cardiac arrhythmias. 9-11  (II)  

  2. For lower body insertion sites, the CVAD tip 
should be located in the inferior vena cava above 
the level of the diaphragm. 3  (IV)  

  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. 6,10  (II)  

  E. Use methods for identifying CVAD tip location dur-
ing the insertion procedure (ie, “real time”) due to 
greater accuracy, more rapid initiation of infusion 
therapy, and reduced costs.  
  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 manufacturers’ directions for use with 
other ECG-based technology using a changing 
light pattern to detect tip location.  

  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 tech-
nology for placement. Contraindications to the 
use of ECG technology include patients with an 
abnormal ECG rhythm with an absence or alter-
ation in the P wave (eg, presence of pacemakers, 
atrial fibrillation, extreme tachycardia). Follow 
manufacturers’ directions for use in the appropri-
ate patient populations.  

  3. Use caution with ultrasound for CVAD tip loca-
tion, as its use in replacing chest radiographs is 
controversial in all ages due to small sample sizes 
in available studies and lack of standardized 
techniques. Consider use in neonates and in 
emergency departments when immediate knowl-
edge of the CVAD tip location is beneficial.  

  4. Avoid fluoroscopy except in the case of difficult 
CVAD insertions, as it requires exposure to ion-
izing radiation.  

  5. Postprocedure radiograph imaging is not neces-
sary if alternative tip location technology con-
firms proper tip placement. 3,12-18  (II)  

  F. Confirmation of tip location by postprocedure chest 
radiograph remains acceptable practice and is 
required in the absence of technology used during 
the procedure. This method is less accurate because 
the CAJ cannot be seen on the radiograph, requiring 
identification of tip location by measurement from 
the carina, trachea-bronchial angle, or thoracic ver-
tebral bodies. Additionally, a change in the patient 
position from supine to standing, usually required 
for the radiograph, results in movement of the cath-
eter tip by as much as 2 cm. 3,11,12,19,20  (II)  

  G. Recognize that radiographic or ECG tip location 
technology does not differentiate between venous 
and arterial placement. When arterial placement is 
suspected, use other methods to confirm or rule out 
arterial placement (refer to Standard 53,  Central 
Vascular Access Device [CVAD] Malposition ).  

  H. Clinicians with documented competency determine 
the tip location of a CVAD by using ECG or assess-
ing the postprocedure chest radiograph and initiate 
infusion therapy based on this assessment. When a 
postprocedure chest radiograph is used, the radi-
ologist as directed by organizational policies and 
procedures authors the complete report. 2,21  (V)  

  I. Document the CVAD tip location by including a 
copy of the ECG tracing, chest radiograph report, 
or other appropriate report in the medical record 
(refer to Standard 10,  Documentation in the Medical 
Record ).      
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tion for lower-extremity central venous access in neonates and 
infants with comparison versus conventional insertion.  J Vasc 
Intervent Radiol . 2014;25(4):548-555. 

 16. Gekle R, Dubensky L, Haddad S, et al. Saline flush test: can bed-
side sonography replace conventional radiography for confirma-
tion of above-the-diaphragm central venous catheter placement? 
 J Ultrasound Med . 2015;34(7):1295-1299. 

 17. Saul T, Doctor M, Kaban NL, Avitabile NC, Siadecki SD, Lewiss 
RE. The ultrasound-only central venous catheter placement and 
confirmation procedure.  J Ultrasound Med . 2015;34(7):1301-
1306. 

 18. Alonso-Quintela P, Oulego-Erroz I, Silvia R-B, Manoel M-F, 
Santiago L, Antonio R. Location of the central venous catheter 
tip with bedside ultrasound in young children: can we eliminate 
the need for chest radiography?  Pediatr Crit Care Med . 2015;
16(9):e340-5. 
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units to locate the cavoatrial junction for optimum central venous 
catheter tip positioning.  Br J Anaesth . 2015;115(2):252-257. 
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determining distal tip placement of peripherally inserted central 
catheters by chest radiograph.  J Infus Nurs . 2010;33(1):19-20.    

 24. FLOW-CONTROL DEVICES  

 Standard   

  24.1 Factors to be considered in the choice of a flow-
control device include patient age and condition, pre-
scribed infusion therapy, and care setting.  
  24.2 Administration sets with anti–free-flow mecha-
nisms are used with electronic infusion devices (EIDs).  
  24.3 Dose-error reduction systems are considered in the 
selection and use of EIDs.      

 Practice Criteria   

  A. Choose a flow-control device for a given clinical 
application taking into account factors such as age, 
acuity, and mobility of the patient; severity of illness; 
type of therapy; dosing considerations; health care 
setting; and the potential for side effects or adverse 
effects of the therapy. 1-6  (V)  
  1. Use manual flow-control devices such as flow 

regulators and pressure bags or mechanical 
pumps such as elastomeric balloon pumps, 
spring-based pumps, and negative-pressure 
pumps for lower-risk infusions. 1-5  (V)  

  2. Use EIDs for the administration of infusion 
therapies that require precise flow control and 
for patient safety. Features (eg, anti–free-flow 
protection, air-in-line, occlusion alarms) should 
be consistent with recommendations for safe and 
effective use. 1-7  (V)  

  3. Consider use of smart pumps with dose-error 
reduction software as they are associated with 
reduced risk for infusion-related medication 
errors including error interceptions (eg, wrong 
rate) and reduced adverse drug events (refer to 
Standard 13,  Medication Verification ).  

  B. Monitor flow-control devices during the administration 
of infusion therapy to ensure safe and accurate delivery 
of the prescribed infusion rate and volume. 1,8-15  (IV)  
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  C. Do not rely on EID alarms to detect intravenous (IV) 
infiltration or extravasation, as these alarms are not 
intended to detect disruption of the fluid flow path-
way. 13-15  (V)  

  D. Standardize the types of pumps used in an organiza-
tion. When feasible, pumps available in the setting 
should be standardized to promote user familiarity 
with operation. Involve end users in the evaluation 
and selection of flow-control devices (see Standard 
12,  Product Evaluation, Integrity, and Defect 
Reporting ). 2-4,16-25  (IV)  

  E. Recognize the problem of alarm fatigue with multi-
ple electronic monitoring and therapeutic devices. 
Implement evidence-based recommendations (eg, 
alarm parameter settings) from professional agencies 
through an interprofessional team process. 3,25  (III)  

  F. Educate patients and/or caregivers in the home care 
setting about safe and effective use of flow-control 
devices using appropriate teaching materials and 
methods (see Standard 8,  Patient Education ). 6,26,27  
(V)      
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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.      

JIN-D-15-00057.indd   S49JIN-D-15-00057.indd   S49 05/01/16   11:30 PM05/01/16   11:30 PM



S50 Copyright © 2016 Infusion Nurses Society Journal of Infusion Nursing

 Practice Criteria   

  A. Use blood and fluid warmers only when warranted 
by patient history, clinical condition, and prescribed 
therapy including, but not limited to, avoiding or 
treating hypothermia intraoperatively, during treat-
ment of trauma, or from exposure, during plasma 
exchange for therapeutic apheresis, for patients 
known to have clinically significant cold agglutinins, 
for neonate exchange transfusions, or during replace-
ment of large blood volumes. 1-11  (II)  

  B. Use only a US Food and Drug Administration (FDA)-
cleared blood warming device when clinically indi-
cated and in accordance with the manufacturer’s 
directions for use, such as with large-volume or rapid 
transfusions, exchange transfusions, patients with 
clinically significant conditions, and the neonate/
pediatric population. The risk for clinically impor-
tant hypothermia is increased when blood is trans-
fused through a central vascular access device (CVAD) 
(see Standard 62,  Transfusion Therapy ). 1,5,11,12  (V)  

  C. Use blood and fluid warmers equipped with warning 
systems, including an audible alarm and visual tem-
perature gauges and within the maintenance date. 12  (V)  

  D. Do not use warming methods not expressly designed 
for blood and fluid warming including, but not lim-
ited to, microwave ovens, hot water baths, and 
other devices because temperatures and infection 
risks cannot be controlled. 1,4,12  (V)  

  E. Do not warm solutions and blood above a set point 
temperature recommended by the manufacturer of 
the warming device. 8  (V)  

  F. Warming of contrast media is sometimes performed in 
the radiology or surgical environment to reduce the 
viscosity and may help to reduce extravasation of 
higher-viscosity contrast media. When contrast media 
is warmed, use a temperature log for the warmer, and 
follow the device manufacturer’s guidelines for main-
tenance of the warming device. Consult the manufac-
turer’s package insert for the specific contrast agent 
regarding whether warming is contraindicated. 13,14  (V)      
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  Section Five: Vascular Access Device 
(VAD) Selection and Placement  

 Practice Criteria  

 I. Short Peripheral Catheters   

  A. Choose a short peripheral catheter as follows:  
  1. Consider the infusate characteristics (eg, irritant, 

vesicant, osmolarity) in conjunction with antici-
pated duration of infusion therapy (eg, less than 6 
days) and availability of peripheral vascular access 
sites. 1-7  (IV)  

  2. Use vascular visualization technology (eg, near 
infrared, ultrasound) to increase success for 
patients with difficult venous access (refer to 
Standard 22,  Vascular Visualization ).  

  3. Do not use peripheral catheters for continuous 
vesicant therapy, parenteral nutrition, or infusates 
with an osmolarity greater than 900 mOsm/L (see 
Standard 58,  Antineoplastic Therapy ; Standard 
61,  Parenteral Nutrition ). 1-3, 6-8  (IV)  

  B. Select the smallest-gauge peripheral catheter that 
will accommodate the prescribed therapy and patient 
need 1,4 : (V)  
  1. Consider a 20- to 24-gauge catheter for most infu-

sion therapies. Peripheral catheters larger than 20 
gauge are more likely to cause phlebitis. 1-4,9  (IV)  

  2. Consider a 22- to 24- gauge catheter for neo-
nates, pediatric patients, and older adults to 
minimize insertion-related trauma. 1-4  (V)  

  3. Consider a larger-gauge catheter (16-20 gauge) 
when rapid fluid replacement is required, such as 
with trauma patients, or a fenestrated catheter 
for a contrast-based radiographic study. 1-4,10  (IV)  

  4. Use a 20- to 24- gauge catheter based on vein 
size for blood transfusion: when rapid transfu-
sion is required, a larger-size catheter gauge is 

 Section Standards 

  I. To ensure patient safety, the clinician is competent in 
the use and placement of vascular access devices 
(VADs), including knowledge of anatomy, physiology, 
and appropriate infusion therapies for each type of 
VAD.  
  II. Indications and protocols for VAD selection and 
placement are established in organizational policies, 
procedures, and/or practice guidelines and according to 
manufacturers’ directions for use.    

 26.  VASCULAR ACCESS DEVICE 
(VAD) PLANNING  

 Standard   

  26.1 The appropriate type of vascular access device 
(VAD), peripheral or central, is selected to accommo-
date the patient’s vascular access needs based on the 
prescribed therapy or treatment regimen; anticipated 
duration of therapy; vascular characteristics; and 
patient’s age, comorbidities, history of infusion therapy, 
preference for VAD location, and ability and resources 
available to care for the device.  
  26.2 Selection of the most appropriate VAD occurs as 
a collaborative process among the interprofessional 
team, the patient, and the patient’s caregiver(s).  
  26.3 The VAD selected is of the smallest outer diameter 
with the fewest number of lumens and is the least inva-
sive device needed for the prescribed therapy.  
  26.4 Peripheral vein preservation is considered when 
planning for vascular access.  
  26.5 Safety-engineered devices are selected and consist-
ently activated and/or used.      
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recommended (refer to Standard 62,  Transfusion 
Therapy )  

  5. Use steel winged devices only for single-dose 
administration. The device is not left in place. 1-3,5  
(IV)      

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

  1. Consider infusate characteristics in conjunction 
with anticipated duration of treatment (eg, 1-4 
weeks). 1-3,5  (IV)  

 2.  Consider a midline catheter for medications and 
solutions such as antimicrobials, fluid replace-
ment, and analgesics with characteristics that are 
well tolerated by peripheral veins. 11-14  (V)  

  3. Do not use midline catheters for continuous vesi-
cant therapy, parenteral nutrition, or infusates 
with an osmolarity greater than 900 mOsm/L 
(see Standard 61,  Parenteral Nutrition ). 1-3, 6,11  
(V)  

  4. Use caution with intermittent vesicant adminis-
tration due to risk of undetected extravasation. 
The administration of vancomycin for less than 
6 days through a midline catheter was found to 
be safe in 1 study. 1-3, 15  (IV)  

  5. Avoid the use of a midline catheter when the 
patient has a history of thrombosis, hypercoagu-
lability, decreased venous flow to the extremities, 
or end-stage renal disease requiring vein 
preservation. 1,16-17  (IV)      

 III. Central Vascular Access Devices (CVADs) 
(Nontunneled, Tunneled, Implanted Ports)   
  A. Use CVADs to administer any type of infusion 

therapy. 3,6,17  (V)  
  B. To minimize unnecessary CVAD placement, identify 

an evidence-based list of indications for CVAD use 
including, but not limited to 18 : (IV)    
 1. Clinical instability of the patient and/or complex-

ity of infusion regimen (multiple infusates).   
 2. Episodic chemotherapy treatment anticipated for 

more than 3 months.   
 3. Prescribed continuous infusion therapy (eg, par-

enteral nutrition, fluid and electrolytes, medica-
tions, blood or blood products).   

 4. Invasive hemodynamic monitoring.   
 5. Long-term intermittent infusion therapy (eg, any 

medication including anti-infectives in patients 
with a known or suspected infection).   

 6. History of failed or difficult peripheral venous 
access, if use of ultrasound guidance has failed.     

  C. Recognize risks with peripherally inserted central 
catheters (PICCs), including venous thrombosis and 
an increased risk for central line-associated blood-
stream infection (CLABSI) in hospitalized patients.    

 1. Use a PICC with caution in patients who have 
cancer or are critically ill due to venous thrombo-
sis and infection risk. 19,20  (III)   

 2. Measure the vein diameter using ultrasound 
before insertion and consider choosing a catheter 
with a catheter-to-vein ratio of 45% or less (refer 
to Standard 52,  Central Vascular Access Device 
[CVAD]-Associated Venous Thrombosis ).   

 3. Do not use a PICC as an infection prevention 
strategy. 18,20  (III)     

  D. Collaborate with the interprofessional team to con-
sider anti-infective CVADs in the following circum-
stances, as anti-infective CVADs have shown a 
decrease in colonization and/or CLABSI in some 
settings. 5,18  (I)    
 1. Expected dwell of more than 5 days.   
 2. CLABSI rate remains high even after employing 

other preventive strategies.   
 3. Patients with enhanced risk of infection (ie, neu-

tropenic, transplant, burn, or critically ill 
patients).   

 4. Emergency insertions.   
 5. Do not use anti-infective CVADs in patients with 

allergies to the anti-infective substances, such as 
chlorhexidine, silver sulfadiazine, rifampin, or 
minocycline.     

  E. Consider an implanted vascular access port for 
patients who are anticipated to require intermittent 
long-term infusion therapy (eg, antineoplastic thera-
py). When used intermittently, ports have a lower 
incidence of catheter-related bloodstream infection 
(CR-BSI); however, continuous port access has infec-
tion rates that are similar to other long-term 
CVADs. 3,6,21-23  (IV)    
 1. Contraindications to vascular access port inser-

tion include severe uncorrectable coagulopathy, 
uncontrolled sepsis or positive blood culture, and 
burns, trauma, or neoplasm that preclude chest 
wall placement. 22-23  (V)   

 2. Radiologically guided insertion of implanted vas-
cular access ports in the forearm may be an alter-
native site for patients in whom chest ports can-
not be implanted. 24  (IV)   

 3. The implanted vascular access port, when not 
accessed, has the advantage of allowing for ease 
of bathing and swimming and is associated with 
an improved patient self-image. 2,17  (V)     

  F. Consider a cuffed, tunneled CVAD for patients who 
are anticipated to require intermittent or continuous 
long-term infusion therapy (eg, antineoplastic thera-
py, parenteral nutrition). 6,17,25  (V)  

  G. Consider the need for a CVAD that is designed for 
power injection and know the pressure limits and 
other limitations (eg, maximum number of power 
injections) of the device and all attached or add-on 
devices (eg, implanted port access needle, extension 
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set, needleless connector) to avoid catheter rup-
ture.26-27 (V)        

 H. Plan proactively for a fistula or graft for patients 
with chronic kidney disease (CKD) as a permanent 
access for dialysis (refer to Standard 29,  Hemodialysis 
Vascular Access Devices [VADs] ). 

 IV. Arterial Catheters   
  A. Place a peripheral arterial or pulmonary arterial 

catheter for short-term use for hemodynamic moni-
toring, obtaining blood samples, and analyzing 
blood gas in critically ill patients. 5  (V)  

  B. The most commonly used catheter gauge for radial 
catheters is a 20-gauge catheter; a low rate of com-
plications was documented in one large study. 28  (V)       
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 27. SITE SELECTION  

 Standard   

  27.1 Select the vein or site that best accommodates the 
outer diameter and length of the vascular access device 
(VAD) required for the prescribed therapy.  
  27.2 Peripheral vein preservation is considered when 
selecting a site for infusion therapy.  
  27.3 Assess the patient’s condition; age; diagnosis; 
comorbidities; condition of the vasculature at the inser-
tion site and proximal to the intended insertion site; 
condition of skin at intended insertion site; history of 
previous venipunctures and access devices; type and 
duration of infusion therapy; and patient preference for 
VAD site selection.  
  27.4 Placement of central vascular access devices 
(CVADs) by clinicians competent in the procedure is 
established in organizational policies, procedures, and/
or practice guidelines and in accordance with rules and 
regulations promulgated by the state’s Board of Nursing 
or other licensing agency.      

 Practice Criteria  

 I.  Peripheral Venous Access via Short 
Peripheral Catheters   

  A. For adult patients:  
  1. Use the venous site most likely to last the full 

length of the prescribed therapy, using the fore-
arm to increase dwell time, decrease pain during 
dwell time, promote self-care, and prevent acci-
dental removal and occlusions. Consider veins 
found on the dorsal and ventral surfaces of the 
upper extremities, including the metacarpal, 
cephalic, basilic, and median veins. 1-9  (IV)  

  2. Do not use veins of the lower extremities unless 
necessary due to risk of tissue damage, thrombo-
phlebitis, and ulceration. 3,10,11  (IV)  

  B. For pediatric patients:  
  1. Use the venous site most likely to last the full 

length of the prescribed therapy, considering 
veins in the hand, forearm, and upper arm below 
the axilla. Avoid the antecubital area, which has 
a higher failure rate.  

  2. For infants and toddlers, also consider veins of 
the scalp, and if not walking, the foot.  

  3. Avoid the hand or fingers, or the thumb/finger 
used for sucking.  

  4. Avoid veins in the right arm of infants and chil-
dren after procedures treating congenital cardiac 
defects that may have decreased blood flow to 
the subclavian artery. 5,12-15  (V)  

  C. For all patients:  
  1. Discuss with the patient the arm preference for 

VAD site selection, including a recommendation 
to use sites in the nondominant arm. 6,7,16,17  (V)  

  2. Avoid the ventral surface of the wrist due to pain 
on insertion and possible nerve damage (refer to 
Standard 47,  Nerve Injuries) .  

  3. Avoid areas of flexion and areas of pain on pal-
pation; avoid compromised areas and sites distal 
to these compromised areas, such as areas with 
open wounds; areas on an extremity with an 
infection; veins that are compromised (eg, 
bruised, infiltrated, phlebitic, sclerosed, corded, 
or engorged); areas of valves; areas of previous 
infiltration or extravasation; and areas of planned 
procedures. 3,4,7,11,13,18  (V)  

  4. Avoid veins in an upper extremity on the side of 
breast surgery with axillary node dissection, with 
lymphedema, or with an arteriovenous fistula/
graft; after radiation therapy to that side of the 
body; or the affected extremity from a cerebro-
vascular accident. For patients with chronic kid-
ney disease, avoid unnecessary venipuncture of 
peripheral veins in the upper extremity intended 
for future vascular access. A collaborative discus-
sion with the patient and the licensed independ-
ent practitioner (LIP) is needed to discuss the 
benefits and risks of using a vein in an affected 
extremity (see Standard 29,  Hemodialysis 
Vascular Access Devices [VADs] ). 7,19-25  (V)  

  5. Cannulation of hemodialysis fistulas, grafts, and 
catheters for infusion therapy requires the order 
of a nephrologist or LIP, unless an emergency 
situation exists. 7,25  (V)  

  6. Use ultrasonography (US) for short peripheral 
catheter placement in adult and pediatric patients 
with difficult venous access and/or after failed 
venipuncture attempts (see Standard 22,  Vascular 
Visualization ). 26-31  (I)      

 II.  Peripheral Venous Access via Midline 
Catheters   

  A. Select sites in the upper arm, preferred, or secondarily 
the region of the antecubital fossa, using the basilic, 
cephalic, median cubital, and brachial veins, with the 
basilic vein preferred. For neonates and pediatric 
patients, additional site selections include veins in the 
leg with the tip below the groin and in the scalp with 
the tip in the neck, above the thorax. 7,12,13,32-34  (V)  

  B. Avoid cannulation in areas with pain on palpation, 
areas of open wounds, areas on an extremity with an 
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infection, veins that are compromised (eg, bruised, 
infiltrated, phlebitic, sclerosed, corded, or engorged), 
and areas of planned procedures. 3,7,11,12  (V)  

  C. Avoid veins in the right arm of infants and children 
after procedures treating specific congenital cardiac 
defects that may have decreased blood flow to the 
subclavian artery. 12  (V)  

  D. Consider using vascular visualization technologies 
that aid in vein identification and selection for dif-
ficult intravenous access (see Standard 22,  Vascular 
Visualization ). 27,28,31  (I)      

 III.  Central Venous Access via Peripherally 
Inserted Central Catheters   

  A. Select the median cubital, cephalic, basilic, and bra-
chial veins with sufficient size for peripherally 
inserted central catheters (PICC) cannulation. A 
venous site in adults where the catheter-to-vein ratio 
is equal to or less than 45% is recommended. For 
neonate and pediatric patients, additional site selec-
tions include the axillary vein, the 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: upper and lower 
extremities have similar complication rates, although 
tip placement at removal was more frequently non-
central for PICCs in upper extremities. 35-40  (IV)  

  B. Avoid areas of pain on palpation or areas with 
wounds, and veins that are compromised (eg, 
bruised, infiltrated, phlebitic, sclerosed, corded, or 
engorged). 3,41  (IV)  

  C. Avoid PICCs in patients with chronic kidney disease 
due to the risks of central vein stenosis and occlusion, 
as well as resultant venous depletion preventing future 
fistula construction (see Standard 29,  Hemodialysis 
Vascular Access Devices [VADs] ). 19,22,42,43  (IV)  

  D. Use ultrasound (US) to aid in vein identification and 
selection for decreased adverse events and first-
attempt success (see Standard 22,  Vascular 
Visualization ). 36,39,44-46  (IV)      

 IV.  Central Venous Access via Nontunneled 
Central Vascular Access Devices   

  A. To minimize the risk of catheter-related infection 
with a nontunneled CVAD, the subclavian vein is 
favored in adult patients, rather than the jugular or 
femoral veins. However, for patients with chronic 
kidney disease, consider the risks of central vein ste-
nosis and venous occlusion when the subclavian vein 
is used; weigh the benefits and risks that accompany 
each access site. Avoid areas of wounds or infections 
(see Standard 29,  Hemodialysis Vascular Access 
Devices [VADs] ; Standard 48,  Central Vascular 
Access Device [CVAD] Occlusion ). 11,19,41,47-49  (I)  

  B. To minimize the risk of catheter-related thrombotic 
complications with a nontunneled CVAD, the 

subclavian vein is recommended in adult patients, 
rather than the femoral vein. 47  (I)  
  1. If the patient has chronic kidney disease, consider 

the internal jugular vein or, secondarily, the 
external jugular vein, weighing benefits and risks 
for each access site. 22  (V)  

  C. There is no preferred venous insertion site for a non-
tunneled CVAD in infants and children to minimize 
the risk of infection. 11  (V)  

  D. Use ultrasound (US) in adult patients for vein iden-
tification and selection to decrease risks of cannula-
tion failure, arterial puncture, hematoma, and 
hemothorax (see Standard 22,  Vascular 
Visualization ). 46,50-52  (I)      

 V.  Central Venous Access via Tunneled 
Central Vascular Access Devices and 
Implanted Ports   

  A. Collaborate with the health care team and patient in 
assessment and site selection for the placement of 
tunneled catheters and implanted ports. Use the sub-
clavicular or medial inframammary sites in children 
to reduce complications. 23,53-55  (IV)      

 VI. Peripheral Arterial Access   
  A. Include as selection criteria from physical assess-

ment the presence of a pulse and presence of distal 
circulation. 3,56  (I A/P)  

  B. For adults, the radial artery is the most appropriate 
access for percutaneous cannulation, with the bra-
chial artery followed by the dorsalis pedis as 
alternative sites. For pediatric patients, use the 
radial, posterior tibial, and dorsalis pedis arteries. 
For adults and children, these sites are preferred 
over the femoral or axillary sites to reduce the risk 
of infection. The brachial artery is not used in pedi-
atric patients due to the absence of collateral blood 
flow. 27,57,58  (III)  
  1. Prior to puncture of the radial artery, assess the 

circulation to the hand. Review the medical his-
tory (eg, trauma, previous radial artery cannula-
tion, radial artery harvesting); assess for the use 
of anticoagulants; and perform a physical exami-
nation of hand circulation such as assessing 
radial and ulnar pulses, and performing the Allen 
test, pulse oximetry, or Doppler flow study (refer 
to Standard 43,  Phlebotomy) .  

  C. Do not administer infusion therapy in peripheral 
arteries via peripheral arterial catheters; these 
catheters are used for hemodynamic monitoring, 
blood gas analysis, and obtaining blood 
samples. 3,59  (V)  

  D. Use US in arterial identification and selection to 
increase first-attempt success (see Standard 22, 
 Vascular Visualization ). 60-62  (I)      
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 VII. External Jugular Vein Access   
  A. Clinicians having validated competency may insert 

short peripheral catheters, midline catheters, and 
PICCs using the external jugular vein in patients in 
acute care settings and in emergency situations when 
other veins cannot be accessed. 3,63,64  (V)  

 B.  When a short peripheral catheter is inserted into the 
external jugular vein and infusion therapy is expect-
ed to exceed 96 hours, collaborate with the LIP for 
an alternative vascular access site as soon as 
possible. 7,21,63  (V)       

 REFERENCES 

  Note: All electronic references in this section were accessed September 
22, 2015 . 

 1. Cicolini G, Manzoli L, Simonetti V, et al. Phlebitis risk varies by 
peripheral venous catheter site and increases after 96 hours: a 
large multi-centre prospective study.  J Adv Nurs . 2014;70(11):
2539-2549. 

 2. Fields JM, Dean AJ, Todman RW, et al. The effect of vessel depth, 
diameter, and location on ultrasound-guided peripheral intrave-
nous catheter longevity.  Am J Emerg Med . 2012;30(7):
1134-1140. 

 3. Hadaway L. Anatomy and physiology related to infusion therapy: 
In: Alexander M, Corrigan A, Gorski L, Hankins J, Perucca R, 
eds.  Infusion Nursing: An Evidence-Based Approach . 3rd ed. St 
Louis, MO: Saunders/Elsevier; 2010:139-177. 

 4. Hagle ME, Mikell M. Peripheral venous access. In: Weinstein SM, 
Hagle ME, eds.  Plumer’s Principles and Practice of Infusion 
Therapy . 9th ed. Philadelphia, PA: Wolters Kluwer/Lippincott 
Williams & Wilkins; 2014:303-334. 

 5. Helm RE, Klausner JD, Klemperer JD, Flint LM, Huang E. 
Accepted but unacceptable: peripheral IV catheter failure.  J Infus 
Nurs . 2015;38(3):189-203. 

 6. Marsigliese AM. Evaluation of comfort level and complication 
rates as determined by peripheral intravenous catheter sites.  Can 
Intraven Nurs Assoc Yearbook . 2001;17:26-39. 

 7. Perucca R. Peripheral venous access devices. In: Alexander M, 
Corrigan A, Gorski L, Hankins J, Perucca R, eds.  Infusion 
Nursing: An Evidence-Based Approach . 3rd ed. St Louis, MO: 
Saunders/Elsevier; 2010:456-479. 

 8. Salgueiro-Oliveira A, Parreira P, Veiga P. Incidence of phlebitis in 
patients with peripheral intravenous catheters: the influence of 
some risk factors.  Aust J Adv Nurs . 2012;30(2):32-39. 

 9. Wallis MC, McGrail M, Webster J, et al. Risk factors for periph-
eral intravenous catheter failure: a multivariate analysis of data 
from a randomized controlled trial.  Infect Control Hosp 
Epidemiol . 2014;35(1):63-68. 

 10. Benaya A, Schwartz Y, Kory R, Yinnon AM, Ben-Chetrit E. 
Relative incidence of phlebitis associated with peripheral intrave-
nous catheters in the lower versus upper extremities.  Eur J Clin 
Microbiol Infect Dis . 2015;34(5):913-916. 

 11. O’Grady NP, Alexander M, Burns LA, et al. Guidelines for the 
prevention of intravascular catheter-related infections.  http://
www.cdc.gov/hicpac/BSI/BSI-guidelines-2011.html . Published 
April 2011. 

 12. Beauman SS, Swanson A. Neonatal infusion therapy: preventing 
complications and improving outcomes.  Newborn Infant Nurs 
Rev . 2006;6(4):193-201. 

 13. Frey AM, Pettit J. Infusion therapy in children. In: Alexander M, 
Corrigan A, Gorski L, Hankins J, Perucca R, eds.  Infusion 
Nursing: An Evidence-Based Approach . 3rd ed. St Louis, MO: 
Saunders/Elsevier; 2010:550-570. 

 14. Germino K, Gerard J, Flood R. Greater saphenous vein location 
in a pediatric population.  J Pediatr Nurs . 2012;27(6):626-631. 

 15. Malyon L, Ullman AJ, Phillips N, et al. Peripheral intravenous 
catheter duration and failure in paediatric acute care: a prospec-
tive cohort study.  Emerg Med Australas . 2014;26(6):
602-608. 

 16. Busch JD, Herrmann J, Heller F, et al. Follow-up of radiologi-
cally totally implanted central venous access ports of the upper 
arm: long-term complications in 127,750 catheter-days.  Am J 
Roentgenol . 2012;199(2):447-452. 

 17. O’Halloran L, El-Masri MM, Fox-Wasylyshyn SM. Home intra-
venous therapy and the ability to perform self-care activities of 
daily living.  J Infus Nurs . 2008;31(6):367-374. 

 18. Redfern WS, Braby JE. Pediatric infusion therapy. In: Weinstein 
SM, Hagle ME, eds.  Plumer’s Principles and Practice of Infusion 
Therapy . 9th ed. Philadelphia, PA: Wolters Kluwer/Lippincott 
Williams & Wilkins; 2014:687-742. 

 19. American Nephrology Nurses’ Association [position statement]. 
Vascular access for hemodialysis. https:// www.annanurse.org/
sites/default/files/download/reference/health/position/vascAccess.
pdf . Revised October 2013. 

 20. Camp-Sorrell D, ed.  Access Device Guidelines: Recommendations 
for Nursing Practice and Education . 3rd ed. Pittsburgh, PA: 
Oncology Nursing Society; 2011. 

 21. Chopra V, Flanders SA, Saint S, et al. The Michigan appropriate-
ness guide for intravenous catheters (MAGIC): results from 
an international panel using the RAND/UCLA appropriateness 
method.  Ann Intern Med . 2015;163(suppl 6):
S1-S39. 

 22. Hoggard J, Saad T, Schon D, Vesely TM, Royer T; American 
Society of Diagnostic and Interventional Nephrology, Clinical 
Practice Committee; Association for Vascular Access [position 
statement]. Guidelines for venous access in patients with chronic 
kidney disease.  Semin Dial . 2008;21(2):186-191. 

 23. Institute of Medicine. Committee on Quality of Health Care in 
America.  Crossing the Quality Chasm: A New Health System for the 
21st Century . Washington, DC: National Academies Press; 2001. 

 24. UK Renal Association. Preservation of sites for native vascular 
access (guidelines 2.1-2.2). In: Clinical practice guideline: vascu-
lar access for haemodialysis. 6th ed.  http://www.renal.org/docs/
default-source/guidelines-resources/final-version-update-va-
guidelines-2015-docx-2.pdf?sfvrsn=2 . Published 2015. 

 25. Smith SF, Duell DJ, Martin BC. Hemodialysis (renal replacement 
therapy). In: Smith SF.  Clinical Nursing Skills: Basic to Advanced 
Skills . 8th ed. New York, NY: Pearson; 2012:804-809. 

 26. Bauman M, Braude D, Crandall C. Ultrasound-guidance vs. 
standard technique in difficult vascular access patients by ED 
technicians.  Am J Emerg Med . 2009;27(2):135-140. 

 27. Egan G, Healy D, O’Neill H, Clarke-Moloney M, Grace PA, 
Walsh SR. Ultrasound guidance for difficult peripheral venous 
access: systematic review and meta-analysis.  Emerg Med J . 2013;
30(7):521-526. 

 28. Heinrichs J, Fritze Z, Klassen T, Curtis S. A systematic review 
and meta-analysis of new interventions for peripheral intravenous 
cannulation of children.  Pediatr Emerg Care . 2013;29(7):
858-866. 

 29. Heinrichs J, Fritze Z, Vandermeer B, Klassen T, Curtis S. 
Ultrasonographically guided peripheral intravenous cannulation 

JIN-D-15-00057.indd   S56JIN-D-15-00057.indd   S56 05/01/16   11:30 PM05/01/16   11:30 PM



VOLUME 39  |  NUMBER 1S  |  JANUARY/FEBRUARY 2016 Copyright © 2016 Infusion Nurses Society S57

 47. Ge X, Cavallazzi R, Li C, Pan SM, Wang YW, Wang FL. Central 
venous access sites for the prevention of venous thrombosis, ste-
nosis and infection.  Cochrane Database Syst Rev . 2012;
(3):CD004084. doi:10.1002/14651858.CD004084.pub3. 

 48. Parienti JJ, du Cheyron D, Timsit JF, et al. Meta-analysis of sub-
clavian insertion and nontunneled central venous catheter-associ-
ated infection risk reduction in critically ill adults.  Crit Care Med . 
2012;40(5):1627-1634. 

 49. Marik PE, Flemmer M, Harrison W. The risk of catheter-related 
bloodstream infection with femoral venous catheters as compared 
to subclavian and internal jugular venous catheters: a systematic 
review of the literature and meta-analysis.  Crit Care Med . 
2012;40(8):2479-2485. 

 50. Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF. Ultrasound 
guidance versus anatomical landmarks for subclavian or femoral 
vein catheterization.  Cochrane Database Syst Rev . 2015;(1):
CD011447. doi:10.1002/14651858.CD011447. 

 51. Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF. Ultrasound 
guidance versus anatomical landmarks for internal jugular vein 
catheterization.  Cochrane Database Syst Rev . 2015;(1):CD006962. 
doi:10.1002/14651858.CD006962.pub2. 

 52. Wu SY, Ling Q, Cao LH, Wang J, Xu MX, Zeng WA. Real-time 
two-dimensional ultrasound guidance for central venous 
cannulation: a meta-analysis.  Anesthesiology . 2013;118(2):
361-375. doi:10.1097/ALN.0b013e31827bd172. 

 53. Fallon SC, Larimer EL, Gwilliam NR, et al. Increased complication 
rates associated with Port-a-Cath placement in pediatric patients: 
location matters.  J Pediatr Surg . 2013;48(6):1263-1268. 

 54. Maurer M, Dardess P, Carman, KL, et al.  Guide to Patient and 
Family Engagement: Environmental Scan Report . Rockville, MD: 
Agency for Healthcare Research and Quality; May 2012. AHRQ 
publication 12-0042-EF. 

 55. Plumhans C, Mahnken AH, Ocklenburg C, et al. Jugular versus 
subclavian totally implantable access ports: catheter position, 
complications and intrainterventional pain perception.  Eur J 
Radiol . 2011;79(3):338-342. 

 56. Ball JW, Dains JE, Flynn JA, Solomon BS, Stewart RW. Blood 
vessels. In:  Seidel’s Guide to Physical Examination . 8th ed. New 
York, NY: Mosby; 2015. 

 57. O’Horo J, Maki D, Krupp A, Safdar N. Arterial catheters as a 
source of bloodstream infection: a systematic review and meta-
analysis.  Crit Care Med . 2014;42(6):1334-1339. 

 58. Lorente L, Santacreu R, Martin M, Jimenez A, Mora M. Arterial 
catheter-related infection of 2,949 catheters.  Crit Care . 
2006;10(3):1-7.  http://ccforum.com/content/10/3/R83 . 

 59. Hadaway L. Infusion therapy equipment. In: Alexander M, 
Corrigan A, Gorski L, Hankins J, Perucca R, eds.  Infusion 
Nursing: An Evidence-Based Approach . 3rd ed. St Louis, MO: 
Saunders/Elsevier; 2010:391-436. 

 60. Gao YB, Yan JH, Gao FQ, Pan L, Wang XZ, Lv CJ. Effects of 
ultrasound-guided radial artery catheterization: an updated meta-
analysis.  Am J Emerg Med . 2015;33(1):50-55. 

 61. Gu WJ, Tie HT, Liu JC, Zeng XT. Efficacy of ultrasound-
guided radial artery catheterization: a systematic review and 
meta-analysis of randomized controlled trials.  Crit Care . 
2014;18(3):R93. 

 62. Shiloh AL, Savel RH, Paulin LM, Eisen LA. Ultrasound-guided cath-
eterization of the radial artery: a systematic review and meta-analysis 
of randomized controlled trials.  Chest . 2011;139(3):524-529. 

 63. Infusion Nurses Society [position paper]. The role of the regis-
tered nurse in the insertion of external jugular peripherally 

of children and adults: a systematic review and meta-analysis. 
 Ann Emerg Med . 2013;61(4):444-454. 

 30. Moore C. An emergency department nurse-driven ultrasound-
guided peripheral intravenous line program.  J Assoc Vasc Access . 
2013;18(1):45-51. 

 31. Stolz LA, Stolz U, Howe C, Farrell IJ, Adhikari S. Ultrasound-
guided peripheral venous access: a meta-analysis and systematic 
review.  J Vasc Access . 2015;16(4):321-326. 

 32. Alexandrou E, Ramjan L, Spencer T, et al. The use of midline cath-
eters in the adult acute care setting: clinical implications and recom-
mendations for practice.  J Assoc Vasc Access . 2011(1);16:35-41. 

 33. Deutsch GB, Sathyanarayana SA, Singh N, Nicastro J. Ultrasound-
guided placement of midline catheters in the surgical intensive 
care unit: a cost-effective proposal for timely central line removal. 
 J Surg Res . 2014;191(1):1-5. 

 34. Owen K. The use of 8 cm midlines in community IV therapy.  Br 
J Nurs . 2014;23:S18-S20. 

 35. Bullock-Corkhill M. Central venous access devices: access and 
insertion. In: Alexander M, Corrigan A, Gorski L, Hankins J, 
Perucca R, eds.  Infusion Nursing: An Evidence-Based Approach . 
3rd ed. St Louis, MO: Saunders/Elsevier; 2010:480-494. 

 36. Dawson R. PICC zone insertion method (ZIM): a systematic 
approach to determine the ideal insertion site for PICCs in the 
upper arm.  J Assoc Vasc Access . 2011;16(3):156-165. 

 37. Liem TK, Yanit KE, Moseley SE, et al. Peripherally inserted cen-
tral catheter usage patterns and associated symptomatic upper 
extremity venous thrombosis.  J Vasc Surg . 2012;55(3):761-767. 

 38. Nifong TP, McDevitt TJ. The effect of catheter to vein ratio on 
blood flow rates in a simulated model of peripherally inserted 
central venous catheters.  Chest . 2011;140(1):48-53. 

 39. Sharp R, Cummings M, Fielder A, Mikocka-Walus A, Grech C, 
Esterman A. The catheter to vein ratio and rates of symptomatic 
venous thromboembolism in patients with a peripherally inserted 
central catheter (PICC): a prospective cohort study.  Int J Nurs 
Stud . 2015;52(3):677-685. 

 40. Wrightson DD. Peripherally inserted central catheter complica-
tions in neonates with upper versus lower extremity insertion 
sites.  Adv Neonatal Care . 2013;13(3):198-204. 

 41. Ciofi Silva CL, Rossi LA, Canini SR, Gonçalves N, Furuya RK. 
Site of catheter insertion in burn patients and infection: a system-
atic review.  Burns . 2014;40(3):365-373. 

 42. El Ters M, Schears GJ, Taler SJ, et al. Association between prior 
peripherally inserted central catheters and lack of functioning 
arteriovenous fistulas: a case-control study in hemodialysis 
patients.  Am J Kidney Dis . 2012;60(4):601-608. 

 43. McGill RL, Tsukahara T, Bhardwaj R, Kapetanos AT, Marcus RJ. 
Inpatient venous access practices: PICC culture and the kidney 
patient.  J Vasc Access . 2015;16(3):206-210. 

 44. Association for Vascular Access Board of Directors [position 
statement]. The use of ultrasound guidance by registered nurses 
for central venous catheter insertion.  http://www.avainfo.org/
website/download.asp?id=279996 . 

 45. de Carvalho Onofre P, da Luz Gonçalves Pedreira M, Peterlini M. 
Placement of peripherally inserted central catheters in 
children guided by ultrasound: a prospective randomized, 
and controlled trial.  Pediatr Crit Care Med . 2012;13(5):
e282-e287. 

 46. Shekelle PG, Wachter RM, Pronovost PJ, et al. Making health 
care safer II: an updated critical analysis of the evidence for 
patient safety practices.  Evid Rep Technol Assess (Full Rep) . 
2013;(211):1-945. 

JIN-D-15-00057.indd   S57JIN-D-15-00057.indd   S57 05/01/16   11:30 PM05/01/16   11:30 PM



S58 Copyright © 2016 Infusion Nurses Society Journal of Infusion Nursing

inserted central catheters and external jugular peripheral intrave-
nous catheters.  J Infus Nurs . 2008;31(4):226-227. 

 64. Tecklenburg F, Cochran J, Webb S, Habib D, Losek J. Central 
venous access via external jugular vein in children.  Pediatr Emerg 
Care . 2010;26(8):554-557.    

 28.  IMPLANTED VASCULAR 
ACCESS PORTS  

 Standard   

  28.1 Placement and removal of an implanted vascular 
access port are considered surgical procedures and are 
to be performed by a licensed independent practitioner 
(LIP) or advanced practice registered nurse (APRN) 
with validated competency operating within the state’s 
rules and regulations for professional practice and 
according to organizational policies, procedures, and/or 
practice guidelines.  
  28.2 Implanted vascular access ports are accessed using 
noncoring safety needles.  
  28.3 Only implanted vascular access ports and noncor-
ing needles designed for power injection are used with 
power-injection equipment for radiologic imaging in 
accordance with manufacturers’ directions for use.  
  28.4 A sterile dressing is maintained over the access site 
if the implanted vascular access port remains accessed.      

 Practice Criteria   

  A. Confirm that the implanted port has a labeled indi-
cation for power injection before using it for this 
purpose. 1,2  (V)  
  1. Use at least 2 identification methods that may 

include presence of identification cards, 
wristbands, or key chains provided by the 
manufacturer; review operative procedure 
documentation; and palpate the port.  

  2. Do not use palpation of the port as the only iden-
tification method as not all power-injection-
capable implanted vascular access ports have 
unique characteristics identifiable by palpation.  

  3. During and after power injection be aware of the 
potential for catheter rupture, which can lead to 
extravasation, catheter fragment emboli, 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] ).  

B.   Assess patient needs and preferences related to pain 
management during port access (refer to Standard 
32,  Local Anesthesia for Vascular Access Device 
[VAD] Placement and Access ).  

  C. Adhere to aseptic technique during implanted port 
access, including use of sterile gloves and mask. 3,4  
(V, Committee Consensus)  

  1. Perform hand hygiene before and after examin-
ing the site to assess for swelling, erythema, 
drainage, venous patterns, or discomfort. 5,6  (V)  

  2. Perform skin antisepsis prior to port access.  
  a.  Use the preferred skin antiseptic agent of 

>0.5% chlorhexidine in alcohol solution. 4-7  (I)  
  b.  If there is a contraindication to alcoholic 

chlorhexidine, tincture of iodine, an iodophor 
(povidone-iodine), or 70% alcohol may also 
be used. 5  (I)  

  c.  Allow skin antiseptic agent to fully dry prior 
to port access. 5  (V)  

  D. Access the implanted vascular access port with the 
smallest-gauge noncoring needle to accommodate 
the prescribed therapy.  
  1. To reduce the risk of needle dislodgment during 

access, use a noncoring needle of a length that 
allows the needle to sit flush to the skin and 
securely within the port. 7  (V)  

  2. Consider orienting the bevel of an implanted 
port access needle in the opposite direction from 
the outflow channel where the catheter is attached 
to the port body. In vitro testing demonstrates a 
greater amount of protein is removed when 
flushing with this bevel orientation. 8  (IV)  

  3. There is insufficient evidence to recommend an 
optimal time for replacement of the noncoring 
needle when the implanted vascular access port is 
used for continuous infusions. 5  (V)  

  E. Assess vascular access device (VAD) functionality by 
using a 10-mL syringe or a syringe specifically designed 
to generate lower injection pressure (ie, 10-mL-diame-
ter syringe barrel), taking note of any resistance (refer 
to Standard 40,  Flushing and Locking ).  

  F. Flush and lock the implanted vascular access port 
with preservative-free 0.9% sodium chloride (USP) 
or heparin lock solution (refer to Standard 40, 
 Flushing and Locking ).  
  1. Flush accessed but noninfusing implanted vascu-

lar access ports daily. 9  (IV)  
 2.  There is insufficient evidence to recommend the 

optimal frequency for flushing an implanted vas-
cular access port that is not accessed for infusion; 
refer to manufacturers’ directions for use and 
organizational policy. 10-12  (V)  

  3. Anticipate use of antimicrobial locking solutions 
for patients who have a history of catheter-relat-
ed bloodstream infections (CR-BSIs) (refer to 
Standard 40,  Flushing and Locking ).  

  G. Use a transparent semipermeable membrane (TSM) 
dressing or gauze dressing that covers the noncoring 
needle and access site when the port is accessed. 
Change the TSM dressing every 5-7 days and gauze 
dressings every 2 days. When gauze is used under 
the TSM dressing to support the wings of an access 
needle and does not obscure the access site, change 
the TSM dressing every 5-7 days. 5-8,13-16  (IV)  
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  H. Provide appropriate patient/caregiver education 
including placement procedure; type of port placed 
(eg, power injectable, number of lumens); importance 
of carrying port identification card (eg, in wallet); 
routine care, including frequency of flushing; expec-
tations of aseptic technique during access; use of 
only noncoring needles (including appropriate type 
for power injection); and identification of potential 
complications and interventions. 4,16  (V)  

  I. Provide appropriate patient/caregiver education for 
patients who are receiving infusions at home via an 
accessed port, including checking the dressing daily; 
how to dress and undress to avoid pulling at the 
noncoring needle; protecting the site during bathing; 
making sure women’s bra straps do not rub over the 
accessed area; immediately reporting any signs or 
symptoms of pain, burning, stinging, or soreness at 
the site; and recognizing the importance of stopping 
the infusion pump and immediately reporting any 
wetness, leaking, or swelling noted at the site (see 
Standard 8,  Patient Education ). 17  (V)      
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 29.  HEMODIALYSIS VASCULAR 
ACCESS DEVICES (VADs)  

 Standard   

  29.1 The selection of the most appropriate type of vas-
cular access device (VAD) for hemodialysis occurs in 
collaboration with the patient/caregiver and the inter-
professional team based on the projected treatment 
plan.  
  29.2 Placement and removal of a tunneled or implanted 
hemodialysis VAD, creation of an arteriovenous (AV) 
fistula, and insertion of an AV graft are considered sur-
gical procedures and will be performed by a licensed 
independent practitioner (LIP) with validated compe-
tency operating within the state’s rules and regulations 
for professional practice.  
  29.3 Removal of a temporary nontunneled or nonim-
planted hemodialysis VAD is performed either by or 
upon the order of an LIP in accordance with state 
licensure rules and regulation and organizational 
policies.  
  29.4 Hemodynamic monitoring and venipuncture are 
not performed on the extremity containing an AV fis-
tula or graft.      

 Practice Criteria   

  A. Determine the access method in advance of begin-
ning dialysis. The general order for vascular access 
preference is fistula, AV graft, and long-term VAD. 
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The patient/caregiver and interprofessional team 
should collaborate on the decision to place a hemo-
dialysis VAD or create a means of long-term vascu-
lar access for the purpose of hemodialysis. 1-7  (III)  

  B. Use vein preservation techniques for patients who 
are likely to need vascular access for hemodialysis. 
Avoid access devices that are associated with throm-
bosis and central venous stenosis, such as temporary 
subclavian vein catheters and peripherally inserted 
central catheters (PICCs). 1,2,7-9  (I)  

  C. When feasible, use a matured AV fistula. Variables 
such as clinical, anatomical, functional, and patho-
logical issues are under study to identify predictors 
of fistula maturation. 1,2,7,10,11  (IV)  

  D. Monitor all access devices for signs or symptoms of 
dysfunction, infection, or other complications at 
each dialysis session. 1,8  (V)  

  E. Do not routinely replace temporary catheters used 
for dialysis. 9  (I)  

  F. Use povidone-iodine ointment or bacitracin/gramici-
din/polymixin ointment at the dialysis catheter exit 
site when there is no interaction with the catheter 
material, according to the manufacturer’s directions 
for use. 9  (I)  

  G. Avoid using a hemodialysis catheter for routine 
blood sampling, blood transfusions, or other infu-
sion medications. In critically ill patients, a non-
cuffed catheter with a medial infusion port may be 
placed for short-term vascular access for infusion 
therapy needs. Administer medications through the 
medial infusion port and not the dialysis lumens. 
Because multiple lumens increase the risk of infec-
tion, limit the duration that a dialysis catheter with 
a medial infusion port is used. 8  (V)  

  H. Aspirate the locking solution and confirm a blood 
return before use of a tunneled or nontunneled 
dialysis catheter. 8  (V)  

  I. Wear sterile gloves and a mask when performing 
dressing changes for hemodialysis access devices, 
including AV fistulas and grafts (when dressings are 
present). Clean gloves can be worn for accessing a 
tunneled catheter with an established cuff (see 
Standard 41,  Vascular Access Device [VAD] 
Assessment, Care, and Dressing Changes ). 2,6,8  (V)  

  J. Teach patients/caregivers/surrogates how to 
care for and protect the VAD and to report 
any signs and symptoms of dysfunction, infection, or 
other complications pertaining to the access device 
in use (see Standard 8,  Patient Education ). 1,2,8  (V)      
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 30. UMBILICAL CATHETERS  

 Standard   

  30.1 Placement and removal of an umbilical arterial 
and venous catheter (UAC and UVC) are performed by 
licensed clinicians with validated competency, operating 
within the state’s rules and regulations for professional 
practice in accordance with organizational policies and 
procedures.  
  30.2 The clinical need for the umbilical catheter is 
assessed on a daily basis and promptly removed when 
no longer indicated.      

 Practice Criteria   

  A. Establish organizational guidelines for appropriate 
use of UACs and UVCs based on gestational age, 
birth weight, and severity of illness in an effort to 
decrease their unnecessary use and associated com-
plications. 1-3  (IV)  
  1. Use UACs for obtaining blood samples and con-

tinuous blood pressure monitoring.  
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  2. Maintain patency and reduce risk of thrombosis 
by continuous infusion of heparin 0.25 to 1 unit 
per mL (total dose of heparin 25-200 units per kg 
per day).  

  3. Use UVCs for the infusion of medications and 
solutions, parenteral nutrition, and blood prod-
ucts. 2,4,5  (II)  

  B. Perform skin antisepsis prior to insertion:  
  1. Use povidone-iodine, >0.5% chlorhexidine in 

alcohol solution, or aqueous chlorhexidine 
solution.  

  2. Use both aqueous and alcohol-based chlorhex-
idine 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 absorption has been reported due to skin 
immaturity; however, systemic effects are not 
documented. Studies have not established the saf-
est and most effective chlorhexidine solution in 
neonates. Use all chlorhexidine antiseptic agents 
with caution in infants under 2 months of age.  

  3. Avoid the use of tincture of iodine due to the 
potential deleterious effect on the neonatal thy-
roid gland. 4,6-11  (I)  

  C. Determine the length of catheter to be inserted by 
anatomical 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  (V)  

  D. Place the catheter tip for:  
  1. UVCs in the inferior vena cava near the junction 

with the right atrium.  
  2. UACs in the thoracic portion of the descending 

aorta below the aortic arch (ie, high position) or 
below the renal arteries and above the aortic 
bifurcation into the common iliac arteries (ie, 
low position). 12,17-19  (IV)  

  E. Confirm the catheter tip location by radiography, 
echocardiography, or ultrasonography before cath-
eter use.  
  1. For UVC, obtain anteroposterior (AP) radio-

graphic view of the chest and abdomen for tip 
location at or slightly cephalad to the diaphragm. 
Use of the cardiac silhouette is reported to be 
more accurate than positioning based on vertebral 
bodies. When an AP view is insufficient to identify 
the catheter pathway and tip location, a lateral or 
cross-table view may be needed. 17,18,20  (IV)  

  2. For difficult bedside UVC placement or patients 
with congenital cardiac conditions, fluoroscopy 
guidance is safe. 21  (V)  

  3. For UAC, obtain AP radiographic view of the chest 
and abdomen for tip location between the thoracic 
vertebrae 6 and 10 for high position and between 
lumbar vertebrae 4 and 5 for low position. 17  (V)  

  4. Ultrasound imaging using parasternal long- and 
short-axis views for UVC tip location compares 
favorably to radiography. Injection of normal 
saline through the catheter may assist in identify-
ing the exact tip location. However, ultrasound 
will not rule out loops or curls in the catheter 
pathway. 18,22,23  (IV)  

  5. Neonatal echocardiography may be superior to 
chest and abdominal radiography for identifying 
malpositioned catheters or in extremely low-
birth-weight neonates. 24,25  (V)  

  F. Choose a method for securing the UVC and UAC 
based on promoting skin integrity, decreasing 
complications, and ease of use. There is a lack of 
evidence demonstrating the best method. 26  (IV)  

  G. Do not use topical antibiotic ointment or creams on 
umbilical sites due to the risk of fungal infections 
and antimicrobial resistance. 4  (I)  

  H. Monitor for signs and symptoms of potential com-
plications including, but not limited to, bleeding 
from the umbilical stump; extravasation; hemor-
rhage; air embolism; infection; thrombosis; pleural 
effusion; pericardial effusion; cardiac tamponade; 
cardiac arrhythmias; liver damage; and peripheral 
vascular constriction. Anticipate the use of ultra-
sound or echocardiogram for diagnostic 
purposes. 27-31  (IV)  

  I. Remove umbilical catheters promptly when no 
longer needed or if a complication occurs.  
  1. Consider limiting UVC dwell time to 7 to 14 

days; risks of infection are increased with longer 
dwell times. UVC removal at 7 days followed by 
insertion of a peripherally inserted central cath-
eter (PICC) for continued infusion therapy is one 
strategy to reduce central line-associated blood-
stream infection. 4,30,32,33  (III)  

  2. Consider limiting UAC dwell time to no more 
than 5 days. 4,34,35  (IV)  

  3. Remove umbilical catheters slowly over several 
minutes 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 per minute to minimize arterial 
spasm. 31  (V)      
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 31. APHERESIS CATHETERS  

 Standard   

  31.1 The selection of the most appropriate type of vas-
cular access device (VAD) for therapeutic apheresis 
occurs in collaboration with the patient/caregiver and 
the interprofessional team based on the projected 
treatment plan.      

 Practice Criteria   

  A. Consider the following when choosing the most 
appropriate VAD for therapeutic apheresis: the type 
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of apheresis procedure (centrifugation-based or fil-
ter-based systems); the patient’s vascular anatomy; 
acuity; frequency and treatment duration; and 
underlying disease state. 1-3  (IV)  

  B. Peripheral or central VADs are recommended for 
therapeutic apheresis as follows:  
  1. Use of 16- to 18-gauge peripheral catheters 

placed in antecubital veins for adults. Peripheral 
vein access is not recommended in young chil-
dren ( <  30 kg) due to small veins but may be 
possible with older children and adolescents. 
Peripheral veins are not appropriate for filter-
based apheresis systems. 1-5  (IV)  

  2. Use a nontunneled or tunneled cuffed central 
VAD with a catheter size of at least 11.5 Fr for 
adults. 1-3  (IV)  

  3. Implanted vascular access ports are used less 
commonly. 1-4  (IV)  

  4. Peripherally inserted central catheters should not 
be used for therapeutic apheresis due to small 
internal diameters and inability to accommodate 
blood flow rates. 3  (IV)  

  5. Arteriovenous (AV) fistulae and AV grafts may be 
placed for long-term treatment. 1-3  (IV)      
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 32.  LOCAL ANESTHESIA FOR 
VASCULAR ACCESS DEVICE 
(VAD) PLACEMENT AND 
ACCESS  

 Standard   

  32.1 The clinician considers local anesthesia for vascu-
lar access device (VAD) placement and access based 
upon assessment of patient condition, needs, risks, ben-
efits, and anticipated discomfort of the procedure.  
  32.2 When local anesthesia is ordered or necessary, use 
the agent and method that is least invasive and carries 
the least risk for adverse reactions.  
  32.3 When administering a local anesthetic, assess the 
patient and intervene for potential allergic reactions, 

tissue damage, or inadvertent injection of the drug into 
the vascular system.  
  32.4 Protocols for the use of local anesthesia for VAD 
placement are established in organizational policies, 
procedures, and/or practice guidelines.      

 Practice Criteria   

  A. Consider local anesthetic agents for painful VAD 
placement or access including, but not limited to, 
topical vapocoolant sprays, topical transdermal 
agents, intradermal lidocaine, and pressure-
accelerated lidocaine. 1-11  (I)  

  B. Use the most effective and available local anesthetic 
method and/or agent, considering time to peak effec-
tiveness, as well as adjunctive and less invasive 
anxiolytic, cognitive, behavioral, and complemen-
tary therapies, to reduce pain and discomfort prior 
to each painful VAD puncture or procedure in chil-
dren, some adults, and for large-bore vascular access 
in the hand (eg, 16 gauge). 1,2,9,12-17  (I)      
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 33.  VASCULAR ACCESS SITE 
PREPARATION AND DEVICE 
PLACEMENT  

 Standard   

  33.1 A new, sterile vascular access device (VAD) is used 
for each catheterization attempt.  
  33.2 Skin antisepsis is performed prior to VAD place-
ment.  
  33.3 Aseptic technique is adhered to during all aspects 
of VAD placement.  
  33.4 The VAD is not altered outside the manufacturer’s 
directions for use.  
  33.5 Proper tip location for central vascular access 
devices (CVADs) is verified prior to use.      

 Practice Criteria  

 I. General   
  A. Provide patient education prior to inserting a VAD 

(refer to Standard 8,  Patient Education ).  
  B. Obtain informed consent according to organiza-

tional policy or procedure (refer to Standard 9, 
 Informed Consent ).  

   C. Ensure   that the intended VAD site is visibly clean 
prior to application of an antiseptic solution; when 

visible soil is present, cleanse the intended VAD 
insertion site prior to application of antiseptic 
solution(s). 1-3  (V)   

  D. 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 (although research is limited). 4  (V)  

  E. Immediately remove the VAD and promptly notify 
the licensed independent practitioner (LIP) in the 
following situations:  
  1. If nerve damage is suspected, such as when the 

patient reports paresthesias (numbness or tin-
gling) related to VAD insertion (refer to Standard 
47,  Nerve Injuries ).  

  2. If an artery is inadvertently accessed, apply pres-
sure to the peripheral site. Inadvertent arterial 
puncture during CVAD placement is a life-threat-
ening complication requiring immediate inter-
vention. Treatment options include open opera-
tive approach and repair and, more commonly, 
endovascular management (see Standard 53, 
 Central Vascular Access Device [CVAD] 
Malposition ). 5,6  (V)  

  F. Make no more than 2 attempts at short peripheral 
intravenous access per clinician, and limit total 
attempts to no more than 4. Multiple unsuccessful 
attempts cause patient pain, delay treatment, limit 
future vascular access, increase cost, and increase 
the risk for complications. Patients with difficult 
vascular access require a careful assessment of VAD 
needs and collaboration with the health care team to 
discuss appropriate options. 7  (IV)  

  G. Dedicate a tourniquet to only a single patient. 8-10  
(III).      

 II. Short Peripheral and Midline Catheters   
  A. Consider implementation of specialized infusion 

teams to improve success rates with peripheral 
intravenous (IV) insertion (refer to Standard 4, 
 Infusion Team ).  

  B. Consider use of visualization technologies to aid in 
vein identification and selection in patients with dif-
ficult venous access (refer to Standard 22,  Vascular 
Visualization ).  

  C. Use an appropriate method to promote vascular 
distention when placing short peripheral catheters. 
These include:  
  1. Use of a blood pressure cuff or tourniquet 

applied in a manner to impede venous flow 
while maintaining arterial circulation. Loosely 
apply tourniquet or avoid its use in patients who 
bruise easily, are at risk for bleeding, have com-
promised circulation, and/or have fragile 
veins. 1,2,7  (I A/P)  
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  2. Use of gravity (positioning the extremity lower 
than the heart for several minutes), having the 
patient open and close her or his fist, and lightly 
stroking the vein downward. 1,2,7  (I A/P)  

  3. Use of warmth. The use of dry heat has been 
found to increase the likelihood of successful 
peripheral catheter insertion. 11-14  (IV)  

  D. Perform skin antisepsis using the preferred skin anti-
septic agent of >5% chlorhexidine in alcohol solu-
tion. If there is a contraindication to alcoholic chlor-
hexidine solution, tincture of iodine, an iodophor 
(povidone-iodine), or 70% alcohol may also be 
used. Use chlorhexidine with caution in premature 
infants and infants under 2 months of age due to 
risks of skin irritation and chemical burns. Allow the 
antiseptic agent to fully dry before insertion. 3,15-19  (I)  

  E. Adhere to and maintain aseptic technique with short 
peripheral catheter insertion:  
  1. Use a new pair of disposable, nonsterile gloves in 

conjunction with a “no-touch” technique for 
peripheral IV insertion, meaning that the inser-
tion site is not palpated after skin antisepsis. 3,20  
(V)  

  2. Consider increased attention to aseptic tech-
nique, including strict attention to skin antisepsis 
and the use of sterile gloves, when placing short 
peripheral catheters. While there is a lack of evi-
dence comparing bloodstream infection (BSI) 
rates with or without use of sterile gloves, longer 
dwell times have raised concerns regarding risk 
for BSI. Furthermore, contamination of nonster-
ile gloves is documented. 21-23  (V, Committee 
Consensus)  

  F. Consider the use of maximal sterile barrier precau-
tions with midline catheter insertion. 24-26  (V)  

  G. Use the safest available insertion technique, includ-
ing the Seldinger, modified Seldinger technique 
(MST), or new techniques that eliminate multiple 
steps (eg, alterations to the Seldinger technique) for 
midline catheter placement, to reduce the risk for 
insertion-related complications such as air embo-
lism, guidewire loss, embolism, inadvertent arterial 
cannulation, and bleeding. 26-31  (V)  

  H. Ensure appropriate midline catheter tip location:  
  1. Adults and older children: at the level of the 

axilla and distal to the shoulder. 24-26,32  (V)  
  2. Neonate/pediatric scalp vein placement: jugular 

vein above the clavicle. 32  (V)  
  3. Neonate/pediatric lower extremity vein place-

ment (before walking age): in the leg with the tip 
below the inguinal crease. 32  (V)      

 III. Central Vascular Access Device (CVAD)   
  A. Implement the central line bundle when placing 

CVADs, which includes the following interventions: 

hand hygiene; skin antisepsis using >0.5% chlo-
rhexidine in alcohol solution; maximal sterile barri-
er precautions; and avoidance of the femoral vein in 
obese adult patients during placement under planned 
and controlled conditions. 3,15,16,33  (I)  

  B. Ensure adherence to proper technique through use 
of and completion of a standardized checklist com-
pleted by an educated health care clinician and 
empower the clinician to stop the procedure for any 
breaches in aseptic technique. Completion of a 
checklist should be done by someone other than the 
CVAD inserter. 15,34   

  C. Use a standardized supply cart or kit that contains 
all necessary components for the insertion of a 
CVAD. 15  (IV)  

  D. Use ultrasound technology when inserting CVADs 
to increase success rates and decrease insertion-
related complications (refer to Standard 22,  Vascular 
Visualization ).  

  E. Measure upper-arm circumference before insertion 
of a peripherally inserted central catheter (PICC) 
and when clinically indicated to assess the pres-
ence of edema and possible deep vein thrombosis 
(DVT). Take this measurement 10 cm above the 
antecubital fossa; assess for the location and other 
characteristics, such as pitting or nonpitting 
edema. 35  (V)  

  F. Use the safest available insertion technique, includ-
ing the Seldinger, modified Seldinger technique 
(MST), or new techniques that eliminate multiple 
steps (eg, alterations to the Seldinger technique) for 
CVAD placement to reduce the risk for insertion-
related complications such as air embolism, guide-
wire loss, or embolism, inadvertent arterial cannula-
tion, and bleeding. 30,36-39  (V)  

  G. Ensure proper placement of the CVAD tip, within 
the lower one-third of the superior vena cava (SVC) 
or cavoatrial junction or, if placed via the femoral 
vein, within the inferior vena cava (IVC) above the 
level of the diaphragm, 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   [CVAD] Tip Location ; 
Standard 53,  Central Vascular Access Device 
[CVAD] Malposition ).  

  H. Carefully evaluate and assess patients who have a 
pacemaker in place for the most appropriate cathe-
ter and insertion site. Pacemakers are usually placed 
on the left side of the chest or abdomen. The con-
tralateral side is preferred for CVAD placement, but 
if the ipsilateral side is selected, a peripherally 
inserted central catheter (PICC) may be the safest 
choice. It is important to have the pacemaker 
evaluated before and after CVAD insertion to 
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determine integrity of the pacemaker unit and leads. 
There are no published reports of displaced leads 
noted during CVAD insertion, and there are cur-
rently no practice guidelines developed related to 
pacemakers and CVADs. 40  (V)      

 IV. Arterial Catheters   
  A. Consider use of visualization technologies to aid in 

artery identification and selection (refer to Standard 
22,  Vascular Visualization ).  

  B. Perform skin antisepsis using the preferred skin anti-
septic agent of >0.5% chlorhexidine in alcohol 
solution. If there is a contraindication to alcoholic 
chlorhexidine solution, tincture of iodine, an iodo-
phor (povidone-iodine), or 70% alcohol may also be 
used. 3,41-42  (I)  

  C. Wear a cap, mask, sterile gloves, and eyewear, and 
use a large, sterile fenestrated drape when placing a 
peripheral arterial catheter. 3,41-42  (II)  

  D. Employ maximal sterile barrier precautions when 
placing pulmonary artery and arterial catheters in 
the axillary or femoral artery. 3,41-42  (II)       
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 Section Six: Vascular Access Device 
(VAD) Management   

 Section Standards 

  I. To ensure patient safety, the clinician is competent in 
vascular access device (VAD) management, including 
knowledge of anatomy, physiology, and VAD manage-
ment techniques aimed at maintaining vascular access 
and reducing risk of complications.  
  II. Indications and protocols for VAD management are 
established in organizational policies, procedures, and/
or practice guidelines and according to manufacturers’ 
directions for use.      

 34. NEEDLELESS CONNECTORS  

 Standard   

  34.1 Use a luer-locking mechanism to ensure a secure 
junction when attaching needleless connectors to a vas-
cular access device (VAD) hub or access site.  
  34.2 Disinfect needleless connectors prior to each entry 
into the device.  
  34.3 Use aseptic no-touch technique to change the 
needleless connector.  
  34.4 Access needleless connectors only with a sterile 
device.      

 Practice Criteria   

  A. The need for a needleless connector placed between 
the VAD hub and the administration set used for 
continuous fluid infusion is unknown. The pri-
mary purpose of needleless connectors is to pro-
tect health care personnel by eliminating needles 
and subsequent needlestick injuries when attach-
ing administration sets and/or syringes to the VAD 
hub or injection site for intermittent infusion. 1-3  
(Regulatory)  
  1. Avoid using a needleless connector for rapid 

flow rates of crystalloid solutions and red blood 

cells, as their presence can greatly reduce flow 
rates. 4  (IV)  

  B. Consider use of an extension set between the periph-
eral catheter and needleless connector to reduce 
catheter manipulation (refer to Standard 36,  Add-on 
Devices ).  

  C. Recognize that needleless connectors are potential 
sites for intraluminal microbial contamination and 
require careful adherence to infection prevention 
practices. There is no consensus on the design or 
type of needleless connector to prevent or reduce 
VAD-related bloodstream infection. 3,5-8  (IV)  

  D. Needleless connectors have different internal mecha-
nisms and fluid pathways. The device design that 
produces the least amount of thrombotic VAD 
lumen occlusion remains controversial and requires 
further study. 9-13  (IV)  

  E. Follow manufacturers’ directions for the appropri-
ate sequence of catheter clamping and final syringe 
disconnection to reduce the amount of blood reflux 
into the VAD lumen and, thus, the incidence of 
intraluminal thrombotic occlusion. The sequence for 
flushing, clamping, and disconnecting the syringe 
depends upon the internal mechanism for fluid dis-
placement. Standardizing the type of needleless con-
nector within the organization may reduce risk for 
confusion about these steps and improve out-
comes. 14,15  (V)  

  F. Perform a vigorous mechanical scrub for manual 
disinfection of the needleless connector prior to each 
VAD access and allow it to dry.  
  1. Acceptable disinfecting agents include 70% iso-

propyl alcohol, iodophors (ie, povidone-iodine), 
or >0.5% chlorhexidine in alcohol solution. 7,16  
(II)  

  2. Length of contact time for scrubbing and drying 
depends on the design of the needleless connector 
and the properties of the disinfecting agent. For 
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70% isopropyl alcohol, reported scrub times 
range from 5 to 60 seconds with biocide activity 
occurring when the solution is wet and immedi-
ately after drying. More research is needed for 
other agents or combinations of agents due to 
conflicting reports regarding the optimal scrub 
time. 3,17,18  (II)  

  3. Use vigorous mechanical scrubbing methods 
even when disinfecting needleless connectors 
with antimicrobial properties (eg, silver 
coatings). 19-24  (IV)  

  G. Use of passive disinfection caps containing disinfect-
ing agents (eg, isopropyl alcohol) has been shown to 
reduce intraluminal microbial contamination and 
reduce the rates of central line-associated blood-
stream infection (CLABSI). Use of disinfection caps 
on peripheral catheters has limited evidence but 
should be considered.  
  1. The length of exposure time to be effective 

depends upon product design; consult manufac-
turers’ directions for use. 18  (V)  

  2. Once removed, these used caps are discarded 
and are never reattached to the needleless 
connector. 3,18  (II)  

  3. After removal, multiple accesses of the VAD may 
be required to administer a medication (eg, flush 
syringes and administration sets) and require 
additional disinfection before each entry. 
Scrubbing time, technique, and agents for disin-
fection of the needleless connector between sub-
sequent connections are unknown due to a lack 
of research. Consider using a vigorous 5- to 
15-second scrub time with each subsequent entry 
into the VAD, depending upon the needleless 
connector design. 25-30  (Committee Consensus)  

  4. Use a stopcock or manifold with an integrated 
needleless connector rather than a solid cap due 
to contamination from personnel hands and the 
environment. Replace the stopcock with a needle-
less connector as soon as clinically indicated. 31-33  
(III)  

  H. Change the needleless connector no more frequently 
than 96-hour intervals. Changing on a more fre-
quent time interval adds no benefit and has been 
shown to increase the risk of CLABSI.  
  1. When used within a continuous infusion system, 

the needleless connector is changed when the 
primary administration set is changed (eg, 96 
hours).  

  2. For peripheral catheters with dwell times longer 
than 96 hours, there are no studies on changing 
the attached needleless connector/extension set.  

  3. 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 
needleless connector; prior to drawing a sample 

for blood culture from the VAD; upon 
contamination; per organizational policies, pro-
cedures, and/or practice guidelines; or per the 
manufacturer’s directions for use (see Standard 
49,  Infection ). 7,34,35  (IV)  

  I. Ensure that disinfecting supplies are readily avail-
able at the bedside to facilitate staff compliance with 
needleless connector disinfection. 14,36  (V)      
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 35. FILTRATION  

 Standard   

  35.1 Parenteral nutrition solutions are filtered using an 
in-line or add-on filter appropriate to the type of 
solution.  
  35.2 Blood and blood components are filtered using an 
in-line or add-on filter appropriate to the prescribed 
component.  
  35.3 Intraspinal infusion solutions are filtered using a 
surfactant-free, particulate-retentive, and air-eliminating 
filter.  
  35.4 Medications withdrawn from glass ampoules are 
filtered using a filter needle or filter straw.      

 Practice Criteria   

  A. Use filters adhering to manufacturers’ directions for 
use and filtration requirements of the infusion ther-
apy solution or medication. 1  (V)  
  1. Filters are contraindicated for use with certain 

medications that would be retained on the filter 
material; consult with pharmacy or published 
drug resources regarding filtration indications. 1  
(V)  

  2. Avoid filters when administering very small drug 
volumes as drug retention may seriously decrease 
the volume of medication delivered to the 
patient. 1,2  (V)  

  3. Recognize that there is evolving evidence docu-
menting the effect of particulate matter (eg, rub-
ber, glass, latex) on capillary endothelium and 
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the effect of microbubbles of air that may cause 
cerebral and pulmonary ischemia; use of particu-
late-retentive and air-eliminating filters can 
prevent potential damage from air/particulates 
(eg, cardiac anomalies with right-to-left 
shunting). 1,3-5  (V)  

  4. Use air-eliminating filters during treatment of 
adults with Eisenmenger’s syndrome (heart defect 
that causes right-to-left shunting) as exclusion of 
air bubbles in administration sets is recommend-
ed as essential. 6  (I A/P)  

  B. Change add-on filters to coincide with administra-
tion set changes; use a primary administration set 
with a preattached, in-line filter whenever possible 
to reduce tubing manipulation and risks of contami-
nation, misuse, and accidental disconnection/mis-
connection. 1  (V)  

  C. Locate add-on bacteria- and particulate-retentive 
and air-eliminating membrane filters as close to the 
vascular access device (VAD) hub as possible. 1  (V)  

  D. Ensure that electronic infusion device (EID) pressure 
does not exceed the pounds per square inch (psi) 
rating of the filter when an EID is used. 1  (V)  

  E. Filter parenteral nutrition solutions without lipids 
using a 0.2-micron filter and lipid-containing emul-
sions (3-in-1) using a 1.2-micron filter, and change 
filters every 24 hours.  
  1. When lipids are infused separately from dextrose/

amino acids, use a 0.2-micron filter for the dex-
trose/amino acid solution and infuse the lipid emul-
sion below the 0.2 filter (eg, during “piggyback”).  

  2. Separate lipid emulsions may not require filtra-
tion; consult manufacturers’ directions for use. If 
required, a 1.2-micron filter is used on the sepa-
rate lipid emulsion (refer to Standard 61, 
 Parenteral Nutrition ).      

  F. Filter blood and blood components using a filter 
designed to remove blood clots and harmful parti-
cles; standard blood administration sets include a 
170- to 260-micron filter. Change the transfusion 
administration set, and filter after each unit or no 
less often than every 4 hours (refer to Standard 62, 
 Transfusion Therapy ).  

  G. Filter intraspinal infusion medications using a sur-
factant-free 0.2-micron filter (refer to Standard 54, 
 Intraspinal Access Devices ).  

  H. Use a filter needle or filter straw to withdraw any 
medication from glass ampoules and replace the fil-
ter needle 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 17,  Compounding 
and Preparation of Parenteral Solutions and 
Medications ).  

  I. Consider fluid and medication filtration in critically 
ill patients; filter use was associated with a significant 

reduction in overall complications for patients in 
pediatric intensive care units, including a significant 
reduction in systemic inflammatory response syn-
drome (SIRS); a 0.2-micron filter was used for crys-
talline solutions and a 1.2-micron filter was used for 
lipid-containing admixtures. 7,8  (III)  

  J. There is insufficient evidence to support the routine 
use of in-line intravenous particulate filters for non-
blood/blood component therapy in peripheral intra-
venous catheters for the purpose of preventing 
infusion-related phlebitis. 9  (I)      
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 36. ADD-ON DEVICES  

 Standard   

  36.1 Add-on devices are used only when clinically indi-
cated for a specific purpose and in accordance with 
manufacturers’ directions for use.  
  36.2 Add-on devices are of luer-lock or integrated 
design to ensure a secure junction, reduce manipulation, 
and minimize the risk of disconnection.      
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 Practice Criteria   

  A. Consider the use of add-on devices (eg, single- and 
multilumen extension sets, manifold sets, extension 
loops, solid cannula caps, needleless connectors, in-
line filters, manual flow-control devices and stop-
cocks) only for clinical indications. When indicated, 
preferentially use systems that minimize manipula-
tion and reduce multiple components, such as inte-
grated extension sets (see Standard 34,  Needleless 
Connectors ). 1-4  (IV)  
  1. Clinical indications may include adding length, 

enabling filtration capabilities, or enhancing 
function of the infusion system (ie, adding an 
extension to decrease movement/manipulation at 
the short peripheral catheter hub). 1,2  (V)  

  2. Consider that the potential for contamination 
exists with all add-on devices. Limit the use of 
add-on devices whenever possible to decrease 
the number of manipulation episodes, acciden-
tal disconnections or misconnections, and 
costs. 1-9  (IV)  

  B. Ensure that all add-on devices are compatible with 
the administration system to prevent the risk of 
leaks, disconnections, or misconnections. 5-6  (V)  

  C. Change the add-on device with new vascular access 
device (VAD) insertion, with each administration set 
replacement, or as defined by the organization, and 
whenever the integrity of the product is compro-
mised or suspected of being compromised. 1,2  (V)  

  D. Avoid the use of stopcocks due to the increased risk 
of infection.  
  1. Propofol anesthesia may increase risk for postop-

erative infection because of microorganism 
growth in stopcock dead spaces. Bacterial con-
tamination of the patient’s skin, the provider’s 
hands, and the environment contribute to infec-
tion risk associated with stopcocks. 10 , 11  (IV)  

  2. Use a stopcock or manifold with an integrated 
needleless connection rather than a solid cap or 
replace the stopcock with a needleless connector 
to reduce stopcock contamination. 12,13  (IV)      
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 37.  VASCULAR ACCESS DEVICE 
(VAD) STABILIZATION  

 Standard   

  37.1 Stabilize and secure vascular access devices (VADs) 
to prevent VAD complications and unintentional loss of 
access.  
  37.2 Methods used to stabilize the VAD will not inter-
fere with assessment and monitoring of the access site 
and will not impede vascular circulation or delivery of 
the prescribed therapy.      

 Practice Criteria   

  A. Consider use of an engineered stabilization device 
(ESD) to stabilize and secure VADs as inadequate 
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stabilization and securement can cause unintentional 
dislodgment and complications requiring premature 
VAD removal. ESDs promote consistent practice 
among all clinicians, reduce VAD motion that can 
lead to complications, reduce interruption of needed 
infusion therapy, and may decrease cost of care.  
  1. The effect of adhesive ESDs on peripheral cathe-

ter complication rates is unclear due to the lim-
ited number and quality of randomized trials.  

  2. Studies on central vascular access devices 
(CVADs) are limited to small populations or 
descriptive study design.  

  3. Many devices merge the interventions of catheter 
stabilization with the dressing of the VAD, yet 
there is an absence of data for these combination 
devices.  

  4. Decisions about the most appropriate method for 
VAD stabilization and securement include patient 
age, skin turgor and integrity, previous adhesive 
skin injury, and any type of drainage from the 
insertion site. 1-6  (IV)  

  B. Avoid use of tape or sutures, as they are not effective 
alternatives to an ESD. Rolls of nonsterile tape can 
become contaminated with pathogenic bacteria, 
although its contribution to VAD infection has not 
been quantified. Sutures are associated with needle-
stick injury, in addition to supporting the growth of 
biofilm and increasing the risk of catheter-related 
bloodstream infection. 7-10  (II, Regulatory)  

  C. Do not rely on VAD dressings (ie, standard, nonbor-
dered transparent semipermeable membrane [TSM] 
dressings, gauze and tape dressings) as a means for 
VAD stabilization as there is insufficient evidence 
supporting their benefits as stabilization devices. 11  (I)  

  D. For peripheral catheters, consider 2 options for cath-
eter stabilization: (1) an integrated stabilization 
feature on the peripheral catheter hub combined 
with a bordered polyurethane securement dressing 
or (2) a standard round hub peripheral catheter in 
combination with an adhesive ESD. Both have dem-
onstrated equivalent complication rates, although 
complication rates for both types were not greatly 
reduced with either type of ESD. 12,13  (III)  
  1. Use of a bordered polyurethane securement 

dressing alone on a peripheral catheter with a 
traditional hub allowed more peripheral cathe-
ters to reach 72 hours of dwell time with fewer 
needing to be restarted; however, more data are 
needed. 14  (V)  

  2. Cyanoacrylate tissue adhesives for securement have 
been studied in vitro, in animals, and in small pilot 
trials of peripheral venous and arterial catheters. 
Tissue adhesive plus a standard transparent dress-
ing have shown a slight trend toward reduction in 
catheter failure with these adhesives in combina-
tion with a standard transparent membrane dress-

ing; however, larger trials are needed to confirm 
these findings and identify patients for whom this 
might not be suitable. 5,15-17  (III)  

  E. Use adhesive-based ESDs with peripherally inserted 
central catheters (PICCs) as they may reduce risk of 
infection and catheter dislodgment and are 
considered to be safer than sutures. Sutures were 
associated with fewer complications when com-
pared to use of tape with PICCs in pediatric patients 
in a randomized, controlled trial that excluded use 
of stabilization devices. 3,18-20  (III)  

  F. Subcutaneous ESDs have been successful in stabiliz-
ing PICCs and CVADs inserted through the internal 
jugular vein of adults. Patient outcomes and patient 
and inserter satisfaction have been favorable; how-
ever, additional studies with other CVADs are 
needed. 21-23  (V)  

  G. For CVADs, the use of staples as an alternative to 
sutures reduces exposure to contaminated sharps 
and shortens securement time but increases pain on 
application and removal and does not adequately 
secure the CVAD. A system using a special catheter 
clamp designed for staple use demonstrated signifi-
cantly less time for securing the VAD in a variety of 
insertion sites, but additional VAD outcome data are 
needed. 24-26  (IV)  

  H. Do not use rolled bandages, with or without elastic 
properties, to secure any type of VAD because they 
do not adequately secure the VAD, can obscure 
signs and symptoms of complications, and can 
impair circulation or the flow of infusion. The pres-
ence of skin disorders that contradict the use of 
medical adhesives (ie, pediatric epidermolysis bullo-
sa, toxic epidermal necrolysis) may necessitate the 
use of tubular gauze mesh rather than adhesive 
ESD. 4  (V)  

  I. Assess the integrity of the ESD with each dressing 
change and change the ESD according to the manu-
facturer’s directions for use. Remove adhesive ESDs 
during the dressing change to allow for appropriate 
skin antisepsis and apply a new ESD. An ESD 
designed to remain in place for the life of the VAD 
(eg, sutures, subcutaneous ESD) may need to be 
removed and replaced if appropriate stabilization is 
no longer being achieved. 3,22,23,27  (IV)  

  J. Be aware of the risk of medical adhesive-related skin 
injury (MARSI) associated with the use of adhesive-
based ESDs.  
  1. Assess skin when the device is changed; antici-

pate potential risk for skin injury due to age, 
joint movement, and presence of edema.  

  2. Apply barrier solutions to skin exposed to the 
adhesive dressing to reduce the risk of MARSI. 
Compound tincture of benzoin should not be 
used due to increased risk of MARSI because it 
may increase the bonding of adhesives to skin, 
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causing skin injury when the adhesive-based ESD 
is removed. 8  (I)  

  K. Never readvance a dislodged VAD into the vein. 
After assessment of the tip location, the infusion 
therapy, and other influencing factors, the VAD 
could be stabilized at the current location; however, 
removal, reinsertion at a new site, or exchange could 
be the most appropriate intervention. 28  (V)      
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 38. JOINT STABILIZATION  

 Standard   

  38.1 Joint stabilization devices, such as an arm board or 
splint, are used to facilitate infusion delivery and main-
tain device patency and are not considered restraints.  
  38.2 A joint stabilization device is a single-patient-use 
device.      
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 Practice Criteria   

  A. Joint stabilization devices may be used to facilitate 
infusion delivery, maintain device patency, and 
minimize complications. 1,2  (III)  

  B. The joint stabilization device is:  
  1. Padded as needed and supports the area of flex-

ion (eg, hand, arm, elbow, foot) in order to main-
tain a functional position. 3-5  (I A/P)  

  2. Applied in a manner that permits visual inspec-
tion and assessment of the vascular access site 
and vascular pathway and does not exert such 
pressure as to cause circulatory constriction, 
pressure ulcers, skin impairment, or nerve dam-
age in the area of flexion or under the device. 6-12  
(IV)  

  3. Considered when a short peripheral catheter is 
placed in the antecubital fossa. This site is not 
recommended, but if a short peripheral catheter 
is present, the joint is stabilized. 13  (V)  

  4. Removed periodically for assessment of circula-
tory status, range of motion and function, and 
skin integrity. 3,6,10,14  (I A/P)  

  C. Wooden tongue depressors as joint stabilization 
devices should not be used in preterm infants or 
immunocompromised individuals. 15-17  (IV)      
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 39. SITE PROTECTION  

 Standard   

  39.1 The use of site protection and/or physical immobi-
lization devices to protect vascular access devices 
(VADs) or VAD sites, and their proper application and 
patient monitoring, are established in organizational 
policies, procedures, and/or practice guidelines.  
  39.2 The use of physical immobilization devices (ie, 
restraints) to protect VAD sites is not routinely imple-
mented and is avoided whenever possible.      

 Practice Criteria   

  A. Specific patient populations including pediatric, 
elderly, or those with cognitive dysfunction are at 
risk of accidental VAD dislodgment or patient 
removal of the VAD. Consider VAD site or line pro-
tection methods (such as clear plastic domes) for the 
duration of the VAD, and if all other measures have 
been tried or have failed, physical immobilization 
devices (such as soft devices restraining a hand or 
hands). All patients may need temporary VAD site 
protection from water, other contaminants, or move-
ment due to activities of daily living. 1-13  (V)  
  1. Select a site protection method or immobilization 

device based on an assessment of the patient’s 
physical, behavioral, cognitive, and psychologi-
cal status. 1,2,14-18  (V)  

  2. Use site protection methods or immobilization 
devices in a manner that permits visual inspec-
tion and assessment of the vascular access site 
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and vascular pathway and does not exert such 
pressure as to cause circulatory constriction, 
pressure ulcers, skin impairment, or nerve dam-
age under the device and in accordance with 
manufacturers’ directions for use. Physical 
immobilization devices should be distal to the 
VAD site. The site protection method or select-
ed immobilization device should not interfere 
with the prescribed infusion rate, delivery 
method, ability to assess the vascular access 
site, or catheter stabilization/securement. 2,6,15,19  
(I A/P)  

  3. Rigid site protection devices and all immobiliza-
tion devices should be removed at established 
intervals to allow assessment of the extremity’s 
circulatory status and provide an opportunity 
for supervised range-of-motion activities. 15-19  
(I A/P)

4. Regularly assess patient safety without the physi-
cal immobilization device as to its need. The 
physical immobilization device should be removed 
as soon as the patient’s condition allows. 8,16,20-22  
(V, Regulatory)  

  B. Educate the patient, caregiver, or surrogate on the 
need for and appropriate use of physical immobili-
zation devices (refer to Standard 8,  Patient 
Education ).  

  C. Document, at a minimum, the rationale for the 
physical immobilization device; type and location of 
the immobilization device; release and reapplication 
of the device; site and circulatory assessment; any 
complications caused by the immobilization device; 
patient’s response to the immobilization device; 
reassessment of the need for the immobilization 
device; patient education; and removal of the 
device. 23,24  (V, Regulatory)      
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Treatment, and Services: RC.02.01.05 . Oakbrook Terrace, IL: 
TJC; 2015.    

 40. FLUSHING AND LOCKING  

 Standard   

  40.1 Vascular access devices (VADs) are flushed and 
aspirated for a blood return prior to each infusion to 
assess catheter function and prevent complications.  
  40.2 VADs are flushed after each infusion to clear the 
infused medication from the catheter lumen, thereby 
reducing the risk of contact between incompatible 
medications.  
  40.3 The VAD is locked after completion of the final 
flush to decrease the risk of intraluminal occlusion and 
catheter-related bloodstream infection (CR-BSI), 
depending on the solution used.      

 Practice Criteria   

  A. Use single-dose systems (eg, single-dose vials or pre-
filled labeled syringes) for all VAD flushing and 
locking.  
  1. Commercially available prefilled syringes may 

reduce the risk of CR-BSI and save staff time for 
syringe preparation. 1-3  (IV)  

  2. If multiple-dose vials must be used, dedicate a 
vial to a single patient (see Standard 49, 
 Infection ). 4  (V)  

  3. Do not use intravenous (IV) solution containers 
(eg, bags or bottles) as a source for obtaining 
flush solutions. 3-6  (IV)  

  4. Inform patients that disturbances in taste and 
odor may occur with prefilled flush syringes and 
may be related to several causes including sys-
temic conditions (eg, diabetes, Crohn’s disease), 
medications (eg, antineoplastics), and radiation. 
Leaching of substances from the plastic syringe 
into the saline has been reported, although it is 
not thought to be harmful to health. 7-9  (II)  

  B. Perform disinfection of connection surfaces (ie, 
needleless connectors, injection ports) before flush-
ing and locking procedures (refer to Standard 34, 
 Needleless Connectors ).  

  C. Flush all VADs with preservative-free 0.9% sodium 
chloride (USP).  
  1. Use a minimum volume equal to twice the inter-

nal volume of the catheter system (eg, catheter 
plus add-on devices). Larger volumes (eg, 5 mL 
for peripheral VAD, 10 mL for central vascular 
access devices [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 compo-
nents, parenteral nutrition, contrast media, and 
other viscous solutions may require larger flush 
volumes. 10  (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. 11  (V)  

  3. Use only preservative-free solutions for flushing 
all VADs in neonates to prevent toxicity. 12  (V)  

  4. Use 5% dextrose in water followed by preserva-
tive-free 0.9% sodium chloride (USP) when the 
medication is incompatible with sodium chlo-
ride. Do not allow dextrose to reside in the cath-
eter lumen as it provides nutrients for biofilm 
growth. 13  (V)  

  5. Do not use sterile water for flushing VADs. 14  (V)  
  D. Assess VAD functionality by using a 10-mL syringe 

or a syringe specifically designed to generate lower 
injection pressure (ie, 10-mL-diameter syringe bar-
rel), taking note of any resistance.  
  1. During the initial flush, slowly aspirate the VAD 

for blood return that is the color and consist-
ency of whole blood, which is an important 
component of assessing catheter function prior 
to administration of medications and solutions 
(refer to Standard 48,  Central Vascular Access 
Device [CVAD] Occlusion ; Standard 53, 
 Central Vascular Access Device [CVAD] 
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, etc.) 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 ultra-
sound, or fluoroscopy to identify thrombotic 
causes (see Standard 52,  Central Vascular Access 
Device [CVAD]-Associated Venous Thrombosis ; 
Standard 53,  Central Vascular Access Device 
[CVAD] Malposition ). 10  (IV)  

  3. After confirmation of patency by detecting no 
resistance and the presence of a blood return, use 
syringes appropriately sized for the medication 
being injected. Do not transfer the medication to 
a larger syringe. 3,15  (V)  

  4. Do not use prefilled flush syringes for dilution of 
medications. Differences in gradation markings, 
an unchangeable label on prefilled syringes, 
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partial loss of the drug dose, and possible con-
tamination increase the risk of serious medica-
tion errors with syringe-to-syringe drug 
transfer. 3,16  (V)  

  E. Following the administration of an IV push medica-
tion, flush the VAD lumen with preservative-free 
0.9% sodium chloride (USP) at the same rate of 
injection as the medication. Use an amount of flush 
solution to adequately clear the medication from the 
lumen of the administration set and VAD. 3  (V)  

 F.  Use positive-pressure techniques to minimize blood 
reflux into the VAD lumen.  
  1. Prevent syringe-induced blood reflux by leaving 

a small amount (eg, 0.5-1 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 pre-
vent this type of reflux. 10,17  (IV)  

  2. Prevent disconnection reflux by using the appro-
priate sequence for flushing, clamping, and dis-
connection determined by the type of needleless 
connector being used (refer to Standard 34, 
 Needleless Connectors ).  

  3. Consider using pulsatile flushing technique. In 
vitro studies have shown that 10 short boluses 
of 1 mL 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 provide more 
clarity on the true effect of this technique. 10,18  
(IV)  

  4. When feasible, consider orienting the bevel of an 
implanted port access needle in the opposite 
direction from the outflow channel where the 
catheter is attached to the port body. In vitro test-
ing demonstrates a greater amount of protein is 
removed when flushing with this bevel orienta-
tion. 19  (IV)  

  G. Lock short peripheral catheters immediately 
following each use.  
  1. In adults, use preservative-free 0.9% sodium 

chloride (USP) for locking. 10,20-24  (I)  
  2. In neonates and pediatrics, use heparin 0.5 units 

to 10 units per mL or preservative-free 0.9% 
sodium chloride (USP). Outcome data in these 
patient populations are controversial. 25,26  (II)  

  3. For short peripheral catheters not being used for 
intermittent infusion, consider locking once every 
24 hours. 27  (III)  

  H. There is insufficient evidence to recommend the 
solution for locking midline catheters.  

  I. Lock CVADs with either heparin 10 units per mL or 
preservative-free 0.9% sodium chloride (USP), 
according to the directions for use for the VAD and 
needleless connector.  

  1. Establish a standardized lock solution for each 
patient population, organization-wide. 28,29  (V)  

  2. Randomized controlled trials have shown equiv-
alent outcomes with heparin and sodium chlo-
ride lock solutions for multiple-lumen nontun-
neled CVADs, peripherally inserted central cath-
eters (PICCs), and implanted ports while accessed 
and when the access needle is removed. There is 
insufficient evidence to recommend one lock 
solution over the other. 30-33  (I)  

  3. Use heparin or preservative-free 0.9% sodium 
chloride (USP) for locking CVADs in children. 29  
(II)  

  4. Consider using heparin 10 units per mL for lock-
ing PICCs in home care patients. 34  (III)  

  5. Volume of the lock solution should equal the 
internal volume of the VAD and add-on devices 
plus 20%. Flow characteristics during injection 
will cause overspill into the bloodstream. Lock 
solution density is less than whole blood, allow-
ing leakage of lock solution and ingress of blood 
into the catheter lumen when the CVAD tip loca-
tion is higher than the insertion site. 10,35-37  (IV)  

  6. Change to an alternative locking solution when 
the heparin 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 
catheters could lead to systemic anticoagulation. 
Heparin-induced thrombocytopenia (HIT) has 
been reported with the use of heparin lock solu-
tions, although the exact rates are unknown (see 
Standard 43,  Phlebotomy ). 11,38  (II)  

  7. Monitoring platelet counts for HIT is not recom-
mended in postoperative and medical patients 
receiving only heparin in the form of a catheter 
lock solution due to a very low incidence of HIT 
of 1% or less (see Standard 52,  Central Vascular 
Access Device [CVAD] - Associated Venous 
Thrombosis ). 38  (II)  

  8. Because of conflicts with religious beliefs, inform 
patients when using heparin derived from animal 
products (eg, porcine, bovine), and obtain con-
sent. Use preservative-free 0.9% sodium chloride 
(USP) instead of heparin when possible. 39  (V)  

  J. Lock hemodialysis CVADs with heparin lock solu-
tion 1000 units/mL, 4% citrate, or antimicrobial 
lock solutions. Use recombinant tissue plasminogen 
activator to lock hemodialysis catheters once per 
week as a strategy to reduce CR-BSI. 40-43  (I)  

  K. Lock apheresis CVADs with heparin 100 units/mL, 
4% citrate, acid-citrate-dextrose Formula A, or 
other antimicrobial lock solutions. 40-42,44,45  (IV)  
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  L. Use solution containing heparin (eg, 1 unit per mL 
of 0.9% sodium chloride [USP]) or preservative-free 
0.9% sodium chloride (USP) as a continuous flow to 
maintain patency of arterial catheters used for 
hemodynamic monitoring. The decision to use pre-
servative-free 0.9% sodium chloride (USP) 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. 46-48  (II)  

  M. Apply the following recommendations for neonates 
and pediatrics.  
  1. Use a continuous infusion of heparin 0.5 units 

per kg for all CVADs in neonates.  
  2. Use continuous infusion of heparin 0.25 to 1 unit 

per mL (total dose of heparin 25-200 units per kg 
per day) for umbilical arterial catheters in neo-
nates to prevent arterial thrombosis.  

  3. Use heparin 5 units per mL, 1 mL per hour as a 
continuous infusion for neonates and children 
with peripheral arterial catheters (see Standard 
30,  Umbilical Catheters ). 29  (II)  

 N.  Use antimicrobial locking solutions for therapeutic 
and prophylactic purposes. Use in patients with 
long-term CVADs, patients with a history of multi-
ple CR-BSIs, high-risk patient populations, and in 
facilities with unacceptably high rates of central line-
associated bloodstream infection (CLABSI), despite 
application of other methods of CLABSI reduc-
tion. 42,49-52  (I)  
  1. Antibiotic lock solutions contain supratherapeu-

tic concentrations of antibiotics and may be 
combined with heparin. 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 
duration of use remains controversial. 53  (II)  

  2. Antiseptic locking solutions include ethanol, 
taurolidine, citrate, 26% sodium chloride, 
methylene blue, fusidic acid, and ethylenedia-
minetetra-acetic acid (EDTA) used alone or in 
numerous combinations. 51  (I)  

  3. Follow catheter manufacturers’ instructions for 
intraluminal locking with ethanol. Changes in 
CVADs made of polyurethane material, but not 
silicone, have led to catheter rupture and split-
ting. Monitor for thrombotic lumen occlusion as 
ethanol has no anticoagulant activity, hemolysis, 
and hepatic toxicity. Irreversible precipitation of 
plasma proteins that could add to CVAD lumen 
occlusion is associated with ethanol concentra-
tions greater than 28%. 37,54-56  (I)  

  4. Monitor sodium citrate, an anticoagulant with 
antimicrobial effects, for systemic anticoagu-

lation, hypocalcemia that could produce cardiac 
arrest, and protein precipitate formation with 
concentrations greater than 12%. 36,43  (I)  

  5. Monitor taurolidine, an amino acid with antimi-
crobial effects, for thrombotic lumen occlusion 
and protein precipitation, which could cause 
lumen occlusion. 30,51,57  (I)  

  6. Use standardized formulations and licensed inde-
pendent practitioner (LIP)-approved protocols 
for all antimicrobial lock solutions to enhance 
patient safety. Consult with pharmacy when 
combinations of antimicrobial solutions are 
planned so that correct information about com-
patibility and stability of the solution are 
addressed. 53,58  (II)  

  7. The length of time that antimicrobial lock solu-
tions should reside inside the CVAD lumen is 
unclear; up to 12 hours per day may be required. 
This will limit use in patients receiving continu-
ous or frequent intermittent infusions. 53  (II)  

  8. Aspirate all antimicrobial locking solutions from 
the CVAD lumen at the end of the locking peri-
od. Do not flush the lock solution into the 
patient’s bloodstream, as this could increase 
development of antibiotic resistance and other 
adverse effects. Gentamicin-resistant bacteria 
from gentamicin lock solution have been reported 
to increase CLABSI rates. 42,58,59  (II)      
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 41.  VASCULAR ACCESS DEVICE 
(VAD) ASSESSMENT, CARE, 
AND DRESSING CHANGES  

 Standard 

    41.1 The entire infusion system, from the solution con-
tainer to the vascular access device (VAD) insertion site, 
is regularly checked for system integrity, infusion accu-
racy, and expiration dates of the infusate, dressing, and 
administration set.  
  41.2 Site care, including skin antisepsis and dressing 
changes, are performed at established intervals and 
immediately if the dressing integrity becomes damp, 
loosened, or visibly soiled, or if moisture, drainage, or 
blood are present under the dressing.  
  41.3 A sterile dressing is applied and maintained on all 
peripheral, nontunneled, peripherally inserted central 
catheters, accessed implanted VADs, and tunneled 
cuffed catheters, at least until the insertion site is well 
healed.  
  41.4 Aseptic technique is followed when providing site 
care and dressing changes on VADs.  
  41.5 Label the dressing with the date performed or date 
to be changed based on organizational policies and pro-
cedures.      

 Practice Criteria 

    A. Visually inspect the entire infusion system from the 
solution container, progressing down the adminis-
tration set to the VAD insertion site with each infu-
sion intervention.  
  1. Inspect the infusion system for clarity of the infu-

sate; integrity of the system (ie, leakage, luer con-
nections secure) and of the dressing; correct 
infusate; accurate flow rate; and for expiration 
dates of the infusate and administration set. 1,2  
(V)  

  B. Assess VAD function by flushing and aspirating for 
a blood return prior to each intermittent VAD use 
(eg, intermittent medication) and as clinically indi-
cated with continuous infusions (eg, occlusion 
alarms). Recognize the risk of contamination with 
each manipulation of the infusion system (refer to 
Standard 36,  Add-on Devices ; Standard 40,  Flushing 
and Locking ).  

  C. Assess the VAD catheter-skin junction site and sur-
rounding area for redness, tenderness, swelling, and 
drainage by visual inspection and palpation through 
the intact dressing and through patient reports 
about any discomfort including pain, paresthesias, 
numbness, or tingling.  
  1. Central vascular access devices (CVADs) and 

midline catheters: assess at least daily. 3-6  (V)  
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  2. Short peripheral catheters: assess minimally 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. 7  (V)  

  3. Patients receiving outpatient or home care: 
instruct the patient or caregiver to check the 
VAD site at least once per day for signs of com-
plications and to report signs/symptoms or dress-
ing dislodgment immediately to their health care 
provider; for continuous infusions via a short 
peripheral catheter, instruct to check the site 
every 4 hours during waking hours. 2,7  (V)  

  D. Measure the external CVAD length and compare to 
the external CVAD length documented at insertion 
when catheter dislodgment is suspected (refer to 
Standard 10,  Documentation in the Medical Record ; 
Standard 53,  Central Vascular Access Device 
[CVAD] Malposition ).  

  E. Measure upper-arm circumference when clinically 
indicated to assess the presence of edema and pos-
sible deep vein thrombosis (DVT). Take this mea-
surement 10 cm above the antecubital fossa; identify 
the location and other characteristics, such as pitting 
or nonpitting. Compare to baseline measurement to 
detect possible catheter-associated venous thrombo-
sis; a 3-cm increase in arm circumference and edema 
were associated with upper-arm DVT (see Standard 
10,  Documentation in the Medical Record ; Standard 
33,  Vascular Access Site Preparation and Device 
Placement ; Standard 52,  Central Vascular Access 
Device [CVAD]-Associated Venous Thrombosis ). 8  
(IV)  

  F. Perform skin antisepsis as part of the site care pro-
cedure:  
  1. The preferred skin antiseptic agent is >0.5% 

chlorhexidine in alcohol solution. 3-5,9,10  (I)  
  2. If there is a contraindication to alcoholic chlor-

hexidine solution, tincture of iodine, an iodophor 
(povidone-iodine), or 70% alcohol may also be 
used. 3,5  (I)  

  3. Allow any skin antiseptic agent to fully dry prior 
to dressing placement; with alcoholic chlorhex-
idine solutions, for at least 30 seconds; for iodo-
phors, for at least 1.5 to 2 minutes. 3,5,11  (V)  

  4. Use chlorhexidine with care in premature infants 
and infants under 2 months of age due to risks of 
skin irritation and chemical burns. 3-5,12-14  (IV)  

  5. For pediatric patients with compromised skin 
integrity, remove dried povidone-iodine with 
sterile 0.9% sodium chloride (USP) or sterile 
water. 15  (V)  

  G. Assess skin underneath dressing. Anticipate poten-
tial risk for skin injury due to age, joint movement, 
and presence of edema. Be aware of the risk of 

medical adhesive-related skin injury (MARSI) asso-
ciated with the use of adhesive-based engineered 
stabilization devices (ESDs). Use a skin barrier solu-
tion to reduce the risk of MARSI. Do not use com-
pound tincture of benzoin due to increased risk of 
MARSI because it may increase the bonding of 
adhesives to skin, causing skin injury when the 
adhesive-based ESD is removed (refer to Standard 
37,  Vascular Access Device [VAD] Stabilization ).  

  H. Perform dressing changes on CVADs and midline 
catheters at a frequency based on the type of 
dressing.  
  1. Change transparent semipermeable membrane 

(TSM) dressings at least every 5 to 7 days and 
gauze dressings at least every 2 days; research has 
not supported the superiority of a TSM dressing 
versus a gauze dressing; note that a gauze dress-
ing underneath a TSM dressing is considered a 
gauze dressing and changed at least every 
2 days. 3-5,16  (II)  

  2. Select a gauze dressing if there is drainage from 
the catheter exit site. If gauze is used to support 
the wings of a noncoring needle in an implanted 
port and does not obscure the insertion site, it is 
not considered a gauze dressing. 2-5  (V)  

  3. Secure dressings to reduce the risk of loosening/
dislodgment, as more frequent dressing changes 
due to dislodgment are associated with increased 
risk for infection; more than 2 dressing changes 
for disruption were associated with a greater 
than 3-fold increase in risk of infection. 17  (III)  

  4. Change the dressing immediately to closely 
assess, cleanse, and disinfect the site in the event 
of drainage, site tenderness, other signs of infec-
tion, or if dressing becomes loose/dislodges. 3-5,17  
(III)  

  5. Change the adhesive-based ESD based on manu-
facturers’ directions for use (refer to Standard 37, 
 Vascular Access Device [VAD] Stabilization ).  

  I. Perform dressing changes on short peripheral cath-
eters if the dressing becomes damp, loosened, and/or 
visibly soiled and at least every 5 to 7 days. 3  (V, 
Committee Consensus)  

  J. Use chlorhexidine-impregnated dressings over 
CVADs to reduce infection risk when the extralumi-
nal route is the primary source of infection. Even 
when organizations show a low baseline central line-
associated bloodstream infection (CLABSI) rate, 
further reduction in CLABSI rate has been demon-
strated with use of chlorhexidine-impregnated dress-
ings. The efficacy of chlorhexidine dressings in long-
term CVAD use, beyond 14 days when intraluminal 
sources of infection are the primary source, has not 
been shown. 18  (I)  
  1. Do not use if any history of reactions to chlor-

hexidine. 5  (V)  
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  2. Use chlorhexidine-impregnated dressings with 
caution in premature neonates and among 
patients with fragile skin and/or complicated skin 
pathologies; contact dermatitis and pressure 
necrosis have occurred. 5,18-20  (V)  

  3. Monitor for erythema and dermatitis at the 
dressing site. 5,18-20  (V)  

  K. Consider bathing patients over 2 months of age with 
a 2% chlorhexidine preparation on a daily basis if 
other CLABSI prevention strategies have not been 
effective. 4,23-29  (I)  

  L. Consider the use of a hemostatic agent to reduce 
initial site bleeding if other methods (eg, pressure) 
fail to reduce the need for unplanned dressing 
changes after peripherally inserted central catheter 
(PICC) insertion. 28  (V)  

  M. Consider use of chlorhexidine-impregnated dress-
ings with peripheral arterial catheters as an infection 
reduction intervention. 3,17,29  (III)  

  N. When the subcutaneous tunnel is well healed, con-
sideration may be given to no dressing with a tun-
neled, cuffed CVAD. 3,5,30,31  (III) 

  O. Do not use rolled bandages, with or without elastic 
properties, to secure any type of VAD (refer to 
Standard 37,  Vascular Access Device [VAD] 
Stabilization ).       

 REFERENCES 

  Note: All electronic references in this section were accessed September 
1, 2015 . 

 1. Perucca R. Peripheral venous access devices. In: Alexander M, 
Corrigan A, Gorski L, Hankins J, Perucca R, eds.  Infusion 
Nursing: An Evidence-Based Approach . 3rd ed. St Louis, MO: 
Saunders/Elsevier; 2010:456-479. 

 2. Gorski L, Perucca R, Hunter M. Central venous access devices: 
care, maintenance and potential complications. In: Alexander M, 
Corrigan A, Gorski L, Hankins J, Perucca R. eds.  Infusion 
Nursing: An Evidence-Based Approach . 3rd ed. St Louis, MO: 
Saunders/Elsevier; 2010:496-498. 

 3. O’Grady NP, Alexander M, Burns LA, et al. Guidelines for the 
prevention of intravascular catheter-related infections.  http://
www.cdc.gov/hicpac/pubs.html . Published April 201l. 

 4. Marschall J, Mermel LA, Fakih M, et al; Society for Healthcare 
Epidemiology of America. Strategies to prevent central line-asso-
ciated bloodstream infections in acute care hospitals: 2014 
update.  Infect Control Hosp Epidemiol . 2014;35(7):753-771. 
 http://www.jstor.org/stable/10.1086/676533 . 

 5. Loveday HP, Wilson JA, Pratt RJ, et al. epic3: National evidence-
based guidelines for preventing healthcare-associated infections 
in NHS hospitals in England.  J Hosp Infect . 2014;86(suppl 1):
S1-S70. 

 6. Alexandrou E, Ramjan LM, Spencer T, et al. The use of midline 
catheters in the adult acute care setting: clinical implications and 
recommendations for practice.  J Assoc Vasc Access . 
2011;16(1):35-41. 

 7. Gorski LA, Hallock D, Kuehn SC, et al. INS position paper: rec-
ommendations for frequency of assessment of the short periph-
eral catheter.  J Infus Nurs . 2012;35(5):290-292. 

 8. Maneval RE, Clemence BJ. Risk factors associated with catheter-
related upper extremity deep vein thrombosis in patients with 
peripherally inserted central venous catheters: a prospective 
observational cohort study: part 2.  J Infus Nurs . 2014;37(4):
260-268. 

 9. Paglianlonga F, Consolo S, Biasuzzi A, et al. Reduction in cathe-
ter-related infections after switching from povidone-iodine to 
chlorhexidine for the exit-site care of tunneled central venous 
catheters in children on hemodialysis.  Hemodial Int . 
2014;18(suppl 1):S13-S18. 

 10. Yamamoto N, Kimura H, Misao H, et al. Efficacy of 1.0% 
chlorhexidine-gluconate ethanol compared with 10% povidone-
iodine for long-term central venous catheter care in hematology 
departments: a prospective study.  Am J Infect Control . 
2014;42(5):574-576. 

 11. Magalini S, Pepe G, Panunzi S, et al. Observational study on 
preoperative surgical field disinfection: povidone-iodine and 
chlorhexidine-alcohol.  Eur Rev Med Pharmacol Sci . 
2013;17(24):3367-3375. 

 12. US Food and Drug Administration. Chlorascrub swabsticks: 
directions for use in infants.  http://www.fda.gov/Safety/
MedWatch/SafetyInformation/Safety-RelatedDrugLabeling
Changes/ucm307251.htm . Updated 2012. 

 13. Chapman AK, Aucott SW, Gilmore MM, et al. Absorption and 
tolerability of aqueous chlorhexidine gluconate used for skin 
antisepsis prior to catheter insertion in preterm neonates. 
 J Perinatol . 2013;33(10):768-771. 

 14. Chapman AK, Aucott SW, Milstone AM. Safety of chlorhexidine 
gluconate used for skin antisepsis prior to catheter insertion in 
preterm neonates.  J Perinatol . 2012;32(1):4-9. 

 15. Doellman D, Pettit J, Catudal P, Buckner J, Burns D, Frey AM; 
Association for Vascular Access. Best practice guidelines in the 
care and maintenance of pediatric central venous catheters. 2010; 
PEDIVAN. 

 16. Webster J, Gillies D, O’Riordan E, Sherriff KL, Rickard CM. 
Gauze and tape and transparent polyurethane dressings for cen-
tral venous catheters.  Cochrane Database Syst Rev . 
2011;(11):CD003827. doi:10.1002/14651858.CD003827.pub2. 

 17. Timsit JF, Bouadma L, Ruckly S, Schwebel C, Garrouste-Orgeas 
M, Bronchard R. Dressing disruption is a major risk factor for 
catheter-related infections.  Crit Care Med . 2012;40(6):
1707-1714. 

 18. Safdar N, O’Horo JC, Ghufran A, et al. Chlorhexidine-
impregnated dressing for prevention of catheter-related blood-
stream infection: a meta-analysis.  Crit Care Med . 2014;42(7):
1703-1713. 

 19. Ullman AJ, Cooke ML, Mitchell M, et al. Dressings and 
securement devices for central venous catheters (CVC). 
 Cochrane Database Syst Rev . 2015;(9):CD010367. doi: 
10.1002/14651858.CD010367.pub2. 

 20. Weitz NA, Lauren CT, Weiser JA, et al. Chlorhexidine gluconate-
impregnated central access catheter dressings as a cause of erosive 
contact dermatitis: a report of 7 cases.  JAMA Dermatol . 
2013;149(2):195-199. 

 21. Wall JB, Divito SJ, Talbot SG. Chlorhexidine gluconate-impreg-
nated central-line dressings and necrosis in complicated skin dis-
order patients.  J Crit Care . 2014;29(6):1130:e1-e4. 

 22. Miller S, Maragakis L. Central line-associated bloodstream 
infection prevention.  Curr Opinion Infect Dis . 2012;25(4):
412-422. 

 23. O’Horo J, Silva G, Munoz-Price S, Safdar N. The efficacy of daily 
bathing with chlorhexidine for reducing healthcare-associated 

JIN-D-15-00057.indd   S83JIN-D-15-00057.indd   S83 05/01/16   11:30 PM05/01/16   11:30 PM



S84 Copyright © 2016 Infusion Nurses Society Journal of Infusion Nursing

bloodstream infections: a meta-analysis.  Infect Control Hosp 
Epidemiol . 2012;33(3):257-267. 

 24. Noto MJ, Domenico HJ, Byrne DW, et al. Chlorhexidine bathing 
and health care-associated infections: a randomized clinical trial. 
 JAMA . 2015;313(4):369-378. 

 25. Montecalvo M, McKenna D, Yarrish R, et al. Chlorhexidine 
bathing to reduce central venous catheter-associated bloodstream 
infection: impact and sustainability.  Am J Med . 2012;125(5):
505-511. 

 26. Climo M, Yokoe D, Warren D, et al. Effect of daily chlorhexidine 
bathing on hospital-acquired infection.  N Engl J Med . 
2013;368(6):533-542. 

 27. Milstone AM, Elward A, Song X, et al. Daily chlorhexidine bath-
ing to reduce bacteraemia in critically ill children: a multicentre, 
cluster-randomised, crossover trial.  Lancet . 2013;381(9872):1099-
1106. 

 28. Sievert D, Armola R, Halm M. Chlorhexidine gluconate bathing: 
does it decrease hospital-acquired infections?  Am J Crit Care . 
2011;20(2);166-170. 

 29. Blough L, Hinson K, Hen J. The science of a “seal” for PICC line 
management.  J Assoc Vasc Access . 2010;15(2):66-73. 

 30. O’Horo JC, Maki DG, Krupp AE, Safdar N. Arterial catheters as 
a source of bloodstream infection: a systematic review and meta-
analysis.  Crit Care Med . 2014;42(6):1334-1339. 

 31. Camp-Sorrell D, ed.  Access Device Guidelines: Recommendations 
for Nursing Practice and Education . Pittsburgh, PA: Oncology 
Nursing Society; 2011. 

 32. Olson K, Rennie RP, Hanson J, et al. Evaluation of a no-dressing 
intervention for tunneled central catheter exit sites.  J Infus Nurs . 
2004;27(1):37-44.    

 42.  ADMINISTRATION SET 
CHANGE  

 Standard 

    42.1 Administration set changes are performed rou-
tinely, based on factors such as type of solution admin-
istered, frequency of the infusion (continuous versus 
intermittent), immediately upon suspected contamina-
tion, or when the integrity of the product or system has 
been compromised.  
  42.2 In addition to routine changes, the administration 
set is changed whenever the peripheral catheter site is 
changed or when a new central vascular access device 
(CVAD) is placed.  
  42.3 A vented administration set is used for solutions 
supplied in glass or semirigid containers, and a non-
vented administration set is used for plastic solution 
containers.  
  42.4 Administration sets are attached to a vascular 
access device (VAD) hub or access site with a luer-
locking mechanism to ensure a secure junction.      

 Practice Criteria  

 I. General 
    A. Minimize the use of add-on devices for administration 

sets as each device is a potential source of contamination, 

misuse, and disconnection; when feasible use an 
administration set with devices as an integral part of 
the set (refer to Standard 36,  Add-on Devices ).  

  B. Check the packaging of administration sets for latex 
and avoid use of a latex-containing set for patients 
with a latex allergy (refer to Standard 14,  Latex 
Sensitivity or Allergy ).  

  C. Attach the administration set and prime just prior to 
administration. 1,2  (V, Regulatory)  

  D. Label administration sets for infusion via VADs with 
the date of initiation or date of change based on 
organizational policies and procedures. Label admin-
istration sets used for medications that are adminis-
tered via specialized access devices (ie, intraspinal, 
intraosseous, subcutaneous) to indicate the correct 
administration route and device, and place the label 
near the connection to the device. 3,4  (V)  

  E. Trace all catheters/administration sets/add-on devic-
es between the patient and the solution 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. 5-7  (IV)      

 II.  Primary and Secondary Continuous 
Infusions 

    A. Replace primary and secondary continuous adminis-
tration sets used to administer solutions other than 
lipid, blood, or blood products no more frequently 
than every 96 hours. There is strong evidence that 
changing the administration sets more frequently 
does not decrease the risk of infection. 8-11  (I)  

  B. Change a secondary administration set that is 
detached from the primary administration set every 
24 hours as it is now a primary intermittent admin-
istration set (see Practice Criteria III,  Primary 
Intermittent Infusions ). 3  (V)  

C.   Avoid disconnecting primary continuous adminis-
tration sets from the VAD hub or access site. (V, 
Committee Consensus)      

 III. Primary Intermittent Infusions 
    A. Change intermittent administration sets every 24 

hours. When an intermittent infusion is repeatedly 
disconnected and reconnected for the infusion, 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 catheter-related bloodstream infection 
(CR-BSI). There is an absence of studies addressing 
administration set changes for intermittent infu-
sions. 10  (V, Committee Consensus)  

  B. Aseptically attach a new, sterile, compatible cover-
ing device to the male luer end of the administration 
set after each intermittent use. Do not attach the 
exposed male luer end of the administration set to a 
port on the same set (“looping”). 3,12  (V)      
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 IV. Parenteral Nutrition 
    A. Replace administration sets for parenteral nutrition 

(PN) solutions (total nutrient admixtures [TNA] and 
amino acid/dextrose formulations) at least every 24 
hours; there are also recommendations to change the 
administration set with each new PN container (see 
Standard 61,  Parenteral Nutrition ). 9-11  (IV)  

  B. Replace administration sets used for intravenous fat 
emulsions (IVFEs) infused separately every 12 hours. 
Change the administration set with each new con-
tainer; the characteristics of IVFE (iso-osmotic, near 
neutral-alkaline pH, and containing glycerol) are 
conducive to the growth of microorganisms. 11  (V)  

  C. Use administration sets free of di-ethylhexyl-phtha-
late (DEHP) to administer lipid-based infusates, 
such as IVFE or TNA. 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 stud-
ies have demonstrated increased DEHP levels in 
lipid solutions, which is especially a risk with neo-
natal, pediatric, and long-term home care 
patients. 11,13  (III)      

 V. Propofol Infusions 
    A. Replace administration sets used to administer 

propofol infusions every 6 or 12 hours per the 
manufacturers’ recommendations or when the con-
tainer is changed. 14  (I)      

 VI. Blood and Blood Components 
    A. Change the transfusion administration set and filter 

after the completion of each unit or every 4 hours. If 
more than 1 unit can be infused in 4 hours, the 
transfusion set can be used for a 4-hour period (refer 
to Standard 62,  Transfusion Therapy ).      

 VII.  Hemodynamic and Arterial Pressure 
Monitoring 

    A. Replace the disposable or reusable transducer and/
or dome and other components of the system, 
including the administration set, continuous flush 
device, and flush solution used for invasive hemody-
namic pressure monitoring every 96 hours, immedi-
ately upon suspected contamination, or when the 
integrity of the product or system has been compro-
mised. Minimize the number of manipulations and 
entries into the system. 15  (II)       
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 43. PHLEBOTOMY  

 Standard 

    43.1 Perform patient identification and proper labeling 
of all blood sample containers at the time of sample col-
lection and in the presence of the patient.  
  43.2 Use blood conservation techniques for phlebotomy 
to reduce the risk of hospital-acquired anemia.      
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 Practice Criteria  

 I. General 
    A. Control blood sampling procedures to prevent 

errors in the preanalytic phase before the sample 
reaches the laboratory. These errors delay treatment 
decisions due to spurious lab values, enhance the 
potential for patient harm, and increase costs of 
care. A centralized phlebotomy service for hospital-
ized patients has been shown to reduce preanalytic 
errors, such as hemolysis and specimen labeling. 
Competent nursing staff should perform sample col-
lections from vascular access devices (VADs). 1-4  (IV)  

  B. Educate the patient about the purpose and process 
for blood sampling. 5,6  (V)  

  C. Assess the patient for fasting prior to collection of 
blood samples, if appropriate for the requested labo-
ratory values. 5-7  (V)  

  D. Use the same unique numbers for both patient iden-
tification and specimen labeling to reduce preana-
lytic errors and enhance patient safety. Use multiple 
process improvement methods such as staff engage-
ment, transparency of data on mislabeled and unla-
beled specimens, process changes, root cause analy-
sis, and accountability measures. An electronic sys-
tem (eg, bar-code or radio-frequency technology) for 
patient identification and sample container labeling 
has been shown to reduce these errors. 7-9  (V)  

  E. Perform all infection prevention practices including 
hand hygiene, appropriate use of gloves, single-
patient tourniquets, single-use venipuncture and 
sampling devices, use of safety-engineered devices, 
and appropriate skin antisepsis (see Standard 16, 
 Hand Hygiene ; Standard 18,  Medical Waste and 
Sharps Safety ). 5,10  (V, Regulatory)  

  F. Use vacuum tubes in the correct sequence according 
to the manufacturer’s directions for use (eg, color of 
the rubber stopper); appropriately mix the tube con-
tents and blood; discard the needle and tube holder 
as 1 unit; and never remove the rubber stopper from 
the tubes as methods to decrease blood exposure, 
accidental needlestick injury, and error in sample 
analysis. 5,10,11  (V, Regulatory)  

  G. Do not rely on visual inspection of the blood sample 
to detect hemolysis. Hemolysis causes spurious values 
for many tests (eg, electrolytes, glucose, cardiac bio-
markers, coagulation times). Contact the clinical labo-
ratory about parameters for the free hemoglobin level 
that would cause a sample to be rejected. 4,12-14  (III)  

  H. Employ blood conservation strategies to reduce 
phlebotomy-associated blood loss, which is a sig-
nificant cause of hospital-acquired anemia in patients 
of all ages. This blood loss often results in the need 
for blood transfusion and its inherent risks. 
Collaborate with the laboratory about the minimum 
volume of blood required for each test. Blood con-
servation strategies include:  

  1. Eliminating unnecessary laboratory tests.  
  2. Reducing the frequency of obtaining blood 

samples.  
  3. Drawing blood samples based on clinical need 

rather than a routine schedule.  
  4. Using small-volume collection tubes (eg, requir-

ing less than 2 mL of blood).  
  5. Using point-of-care testing methods.  
  6. Using closed loop systems for venous and arterial 

VADs as these systems return the blood to the 
patient.  

  7. Using the push-pull or mixing method. 5,11,15-23  
(III)  

  I. Place all blood specimens in a closed, leakproof con-
tainer and dispatch to the laboratory immediately 
using an appropriate delivery method; or if delivery 
must be delayed (eg, home-drawn specimens), prop-
erly store and control the temperature to reduce the 
risk for inaccurate laboratory values and the poten-
tial for hemolysis. 5-7  (V)      

 II. Blood Sampling via Direct Venipuncture 
    A. Perform venipuncture for phlebotomy on the oppo-

site extremity of an infusion. If phlebotomy must be 
performed on the extremity with infusing solutions, 
a vein below or distal to the site of infusion should 
be used. 7  (V)  

  B. Avoid venipuncture on upper extremities with 
lymphedema, compromised circulation associated 
with radiation therapy, paralysis, or hemiparesis 
from a cerebrovascular accident. When possible, 
restrict venipuncture to the dorsum of the hand in 
patients with an actual or planned dialysis fistula or 
graft. Evidence for avoiding all venipuncture on the 
side of axillary node dissection comes from conflict-
ing studies; however, there remains a recommenda-
tion to avoid all venipuncture procedures on these 
upper extremities (refer to Standard 27,  Site 
Selection ).  

  C. Perform venipuncture for phlebotomy with a straight 
or winged needle on veins in the antecubital fossa 
(eg, median cubital, cephalic, and basilic veins) due 
to the lower rates of hemolysis associated with these 
devices and sites. 13,14,24  (II)  

  D. Perform skin antisepsis prior to all venipunctures. 
Appropriate agents include 70% alcohol, >0.5% 
chlorhexidine in alcohol solution, tincture of iodine, 
and povidone-iodine. Excessive alcohol on the skin 
has previously been thought to cause hemolysis; 
however, 1 study has shown this to not be a cause 
(see Standard 33,  Vascular Access Site Preparation 
and Device Placement ). 25-28  (II)  

  E. Use additional precautions for obtaining blood cul-
tures to avoid false-negative and false-positive 
results and to reduce incorrect classification as 
central line-associated bloodstream infection 
(CLABSI).  
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  1. Use a dedicated phlebotomy team to reduce 
blood culture contamination.  

  2. Obtain blood for culturing from a peripheral 
venipuncture. Use a central vascular access device 
(CVAD) for drawing blood cultures only when 
clinically indicated for diagnosis of catheter-
related bloodstream infection (CR-BSI).  

  3. Consider use of a standardized sterile blood cul-
ture collection kit to reduce sample contamination.  

  4. Disinfect the rubber stopper of the blood culture 
bottles using 70% alcohol. Iodine products are 
not recommended as they can degrade the stop-
per material.  

  5. Draw blood for culture before drawing the sam-
ple for other tests.  

  6. Draw a quantity of blood that is sufficient for 
isolating organisms (ie, 20-30 mL for adults; no 
more than 1% of the total blood volume for 
infants and children).  

  7. Discard the initial blood sample (eg, 5 mL) when 
drawing from a direct venipuncture. Do not dis-
card the first sample when the sample is obtained 
from any type of CVAD. 27-29  (II)  

  F. To improve phlebotomy practice:  
  1. Avoid tight fist clenching or repetitively opening 

and closing the fist to prevent pseudohyper-
kalemia. 30,31  (V)  

  2. Use a straight or winged needle instead of obtain-
ing the sample during the procedure to insert a 
short peripheral catheter. 4,11,24,32,33  (II)  

  3. Avoid use of a tourniquet or blood pressure cuff 
if possible. If a tourniquet is required, limit tour-
niquet time to less than 1 minute to reduce the 
risk of hemolysis and inaccurate chemistry lab 
values caused by changes in vascular endotheli-
um from increased venous pressure and hypoxia. 
Immediately release the tourniquet when the 
blood begins to flow into the collection 
container. 12,34-36  (IV)  

  4. For coagulation studies, do not discard the initial 
sample except when a winged needle with an 
attached extension set is used. Air in the exten-
sion set prevents the correct ratio of blood to 
anticoagulant additive in the tube. 37-39  (IV)  

  5. Perform venipuncture in neonates by a skilled 
phlebotomist instead of heel lance methods 
due to the increased pain from the heel 
lance. 40  (II)      

 III.  Blood Sampling via a Vascular 
Access Device 

    A. Carefully analyze risks versus benefits before 
deciding to use a VAD for obtaining blood 
samples.  
  1. Risks of venipuncture include anxiety, pain, 

damage to skin and nearby nerves, and hematoma 

in patients receiving anticoagulants or with 
bleeding disorders.  

  2. Risks associated with use of a VAD include 
increased hub manipulation and the potential for 
intraluminal contamination, alterations in VAD 
patency, and erroneous lab values associated 
with adsorption of medications infused through 
the VAD. 41-48  (IV)  

  B. Consider use of a CVAD phlebotomy bundle check-
list combined with periodic direct observations for 
adherence to the checklist to reduce CR-BSI. There 
is no consensus on the exact contents of such a 
checklist. 49,50  (V)  

  C. Use the discard or push-pull (ie, mixing) methods 
for obtaining a sample from CVADs. No studies of 
these specific techniques are found for peripheral or 
midline catheters. Apply these additional factors 
based on patient age and type of CVAD.  
  1. A 3-mL discard volume produces the same mea-

surement outcomes when compared to a 5-mL 
discard volume in multiple types of CVADs in a 
pediatric population. The exception to this dis-
card volume is coagulation studies obtained from 
a CVAD exposed to heparin. 51  (IV)  

  2. Discard volumes of 6 mL from nontunneled cath-
eters and 9 mL from tunneled cuffed catheters 
were sufficient to remove infused glucose, 
although the discard volume for implanted ports 
could not be established. 50,51  (IV)  

  3. The push-pull or mixing method produces good 
outcomes for measuring levels of actinomycin-D 
and vincristine, obtaining chemistry panels and 
complete blood counts, and therapeutic drug 
monitoring for gentamicin and doxorubicin from 
CVADs. These studies do not provide consensus 
on the required number of push-pull cycles or the 
volume of blood to be pulled; however, 5 cycles 
is the most common. 41,44,52,53  (III)  

  4. Do not use the reinfusion method (ie, delivery of 
the discard specimen into the VAD after obtain-
ing the sample) due to risk of contamination and 
blood clot formation. 50,53,54  (IV)  

  D. Short peripheral catheters  
  1. Consider obtaining a blood sample from an 

indwelling short peripheral catheter for pediatric 
patients, adults with difficult venous access, pres-
ence of bleeding disorders, and the need for 
serial tests. Infusing solutions should be stopped 
for at least 2 minutes prior to obtaining the 
blood sample; waste 1 to 2 mL of blood before 
obtaining the sample. 55-58  (IV)  

  2. Sampling of blood from indwelling short periph-
eral catheters is reliable for many routine 
blood tests, including coagulation studies. 
Obtaining blood cultures from short peripheral 
catheters at insertion or during the dwell is not 
recommended. 29,59-61  (II)  
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  3. Obtaining a blood sample during the insertion of 
a short peripheral catheter is associated with 
higher rates of hemolysis and spurious lab val-
ues, regardless of whether the sample was drawn 
directly from the catheter hub or from an 
attached extension set. The effect of this process 
on the outcome of the catheter is unknown. 4,11,14,24  
(II)  

  4. Veins of the antecubital fossa produce the lowest 
rates of hemolysis. However, short peripheral 
catheters 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 ). 24  
(II)  

  5. Lengthy tourniquet time and difficult catheter 
insertion can produce inaccurate lab values. 13,62  
(IV)  

  E. For midline catheters, no evidence is available 
regarding obtaining blood samples.  

  F. Central vascular access devices  
  1. For therapeutic drug monitoring, draw the blood 

sample from a dedicated lumen not used for infu-
sion of the drug being monitored. 63  (IV)  

  2. When a dedicated CVAD lumen cannot be used, 
test results may be falsely elevated, requiring 
careful evaluation if dosage adjustment is depend-
ent upon the accuracy of the test results. Retesting 
via direct venipuncture may be necessary. 
Conflicting studies show elevated antibiotic lev-
els with blood sampling from CVADs while oth-
ers have shown no difference. In vitro and in vivo 
studies of immunosuppressant medications (eg, 
cyclosporin and tacrolimus) given through 
CVADs constructed of silicone, polyurethane, 
and polyurethane with silver have shown exces-
sively high drug levels. 45,63-65  (III)  

  3. Ensure that a standardized protocol is used con-
sistently by all staff including thorough flushing 
of the VAD lumen (eg, 10-20 mL preservative-
free 0.9% sodium chloride [USP]) followed by an 
adequate volume of wasted blood when using the 
discard method. 44,45,63,65  (IV)  

  4. Carefully assess coagulation values from a blood 
sample obtained from a heparinized CVAD. In 1 
small study, coagulation values correlated with 
values drawn from a separate venipuncture, 
except international normalization ratio (INR), 
when heparinized peripherally inserted central 
catheters (PICCs) were flushed with 10 mL of 
0.9% sodium chloride and 6 mL of blood was 
discarded. Retesting via a direct venipuncture is 
required when questionable results are 
obtained. 66-68  (IV)  

  5. Stop all infusions, and flush the lumen with pre-
servative-free 0.9% sodium chloride (USP) prior to 

blood sampling from a CVAD. Research has not 
established the length of time for stopping fluid 
flow or the amount of flush solution. One study 
suggests a wait time of 10 minutes after stopping 
the infusion before drawing the sample. 46  (IV)  

  6. Use the largest lumen for blood sampling from 
multilumen CVADs. For CVADs with staggered 
lumen exit sites, the sample should be drawn 
from the lumen exiting at the point farthest away 
from the heart. One study suggests larger vol-
umes (10-20 mL) of flush solution provide more 
accurate peak levels of antibiotics when com-
pared to smaller volumes (3 mL). 46,69  (IV)  

  7. 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 absence of 
peripheral venipuncture sites or when there is a 
need for diagnosis of a CR-BSI. Remove and 
discard the used needleless connector prior to 
drawing a blood sample to reduce risk of a false-
positive blood culture result. 70-72  (IV)  

  8. Do not routinely use CVADs infusing parenteral 
nutrition for blood sampling as this is a signifi-
cant risk factor for CR-BSI. 47,48  (V)  

  G. Arterial catheters  
  1. Prior to puncture of the radial artery, assess cir-

culation to the hand. Review medical history (eg, 
trauma, previous radial artery cannulation, radi-
al artery harvesting); assess presence of antico-
agulants; and perform a physical examination of 
hand circulation such as assessing radial and 
ulnar pulses, Allen test, pulse oximetry, or 
Doppler flow study. 73,74  (I A/P)  

  2. Use a 20-gauge catheter or smaller to reduce 
damage to the radial artery. 73  (IV)  

  3. Because palpation is needed to feel the arterial 
pulsation, use sterile gloves for puncture and 
catheter insertion into any artery (refer to 
Standard 33,  Vascular Access Site Preparation 
and Device Placement ).  

  4. For arterial blood gases, expel air from the 
syringe immediately after obtaining the sample, 
and place the syringe on ice for immediate trans-
port to the lab. 5  (V)  

  5. Maintain patency of arterial catheters with 0.9% 
sodium chloride (USP) with or without added 
heparin. Do not use solutions containing glucose 
in adults as this results in falsely elevated glucose 
levels, possible overtreatment with insulin, and 
dangerously low serum levels of glucose. Store 
solutions intended for arterial infusion in a loca-
tion different from solutions intended for venous 
infusion. Ensure that the label on the solution 
container is visible and not obscured by the pres-
ence of a pressurized device. 75,76  (IV)  
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  6. Use a closed loop system to reduce hospital-acquired 
anemia and subsequent need for transfusion. 21  (II)       
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 44.  VASCULAR ACCESS DEVICE 
(VAD) REMOVAL  

 Standard 

    44.1 The clinical need for each peripheral and nontun-
neled central vascular access device (CVAD) is assessed 
on a daily basis.  
  44.2 Vascular access devices (VADs) are removed upon 
an unresolved complication, discontinuation of infusion 
therapy, or when deemed no longer necessary for the 
plan of care.  
  44.3 VADs are not removed based solely on length of 
dwell time because there is no known optimum dwell time.      

 Practice Criteria  

 I. Short Peripheral and Midline Catheters 
    A. Remove the short peripheral catheter if it is no 

longer included in the plan of care or has not been 
used for 24 hours or more. 1  (IV)  

  B. Remove short peripheral and midline catheters in 
pediatric and adult patients when clinically indicat-
ed, based on findings from site assessment and/or 
clinical signs and symptoms of systemic complications 

(eg, bloodstream infection). Signs and symptoms of 
complications with or without infusion through the 
catheter include, but are not limited to, the 
presence of:  
  1. Any level of pain and/or tenderness with or with-

out palpation.  
  2. Changes in color (erythema or blanching).  
  3. Changes in skin temperature (hot or cold).  
  4. Edema.  
  5. Induration.  
  6. Leakage of fluid or purulent drainage from the 

puncture site.  
  7. Other types of dysfunction (eg, resistance when 

flushing, absence of a blood return). 2-4  (I)  
  C. Consider labeling catheters inserted under subopti-

mal aseptic conditions in any health care setting 
(eg, “emergent”). Remove and insert a new catheter 
as soon as possible, preferably within 24 to 
48 hours. 5-7  (IV)  

  D. If unable to insert a new catheter in patients with 
difficult venous access and continuation of infusion 
therapy is required, immediately contact the licensed 
independent practitioner (LIP) about delays in 
administering the prescribed therapy (refer to 
Standard 26,  Vascular Access Device [VAD] 
Planning ).  

  E. Notify the LIP about signs and symptoms of sus-
pected catheter-related infection and discuss the 
need for obtaining cultures (eg, drainage, blood 
culture) before removing a peripheral catheter (refer 
to Standard 49,  Infection ).  

  F. In the event of extravasation, detach all administra-
tion sets and aspirate from the catheter hub prior to 
catheter removal to remove the vesicant medication 
from the catheter lumen and as much as possible 
from the subcutaneous tissue (refer to Standard 46, 
 Infiltration and Extravasation ).      

 II.  Nontunneled Central Vascular Access 
Devices (CVADs) 

    A. Assess and discuss with the patient’s health care 
team the continuing need for the nontunneled 
CVAD on a daily basis and remove when it is no 
longer needed for the plan of care. Criteria for justi-
fication 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, par-

enteral nutrition, fluid and electrolytes, medica-
tions, blood or blood products).  

  3. Hemodynamic monitoring.  
  4. Prescribed intermittent infusion therapy (eg, any 

medication including anti-infectives in patients 
with a known or suspected infection).  
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  5. Documented history of difficult peripheral 
venous access. 8-13  (V)  

  B. Employ strategies to facilitate timely CVAD removal 
including, but not limited to:  
  1. Daily patient rounds by an interprofessional 

team.  
  2. Use of a standardized tool including factors to be 

considered for making the decision to remove the 
CVAD.  

  3. Assessment by designated infusion/vascular 
access nursing staff.  

  4. Assessment by designated unit-based nurse with-
out other patient care responsibilities when other 
strategies are unsuccessful. 11,14-19  (IV)  

  C. Assess and report signs and symptoms of CVAD 
complications to the LIP including, but not limited 
to, the presence of:  
  1. Pain and/or tenderness in unusual locations of 

neck, chest, or upper abdomen.  
  2. Changes in color (erythema or blanching) at or 

surrounding the insertion site.  
  3. Changes in skin temperature at or surrounding 

the insertion site.  
  4. Edema.  
  5. Unusual respiratory and neurological changes.  
  6. Leakage of fluid or purulent drainage from the 

puncture site.  
  7. Catheter dysfunction (eg, resistance when flush-

ing, alteration in gravity infusion, absence of 
blood return).  

  8. Changes in catheter function associated with arm 
position changes (refer to Standard 47,  Nerve 
Injuries ; Standard 49,  Infection ; Standard 52, 
 Central Vascular Access Device [CVAD]-Associated 
Venous Thrombosis ; Standard 53,  Central Vascular 
Access Device [CVAD] Malposition ).  

  D. Collaborate with the health care team members to 
plan removal and insertion of a new catheter to meet 
vascular access needs in the presence of unresolved 
complication(s) and a continued need for infusion 
therapy.  
  1. Insertion of a peripherally inserted central cath-

eter (PICC) or midline catheter has been sug-
gested as a viable alternative upon removal of 
other types of CVADs (see Standard 26,  Vascular 
Access Device [VAD] Planning ). 19,20  (IV)  

  2. The decision to remove or salvage a CVAD due 
to suspected or confirmed catheter-related blood-
stream infection (CR-BSI) should be based on 
blood culture results; specific cultured 
organism(s); patient’s current condition; avail-
able vascular access sites; effectiveness of antimi-
crobial therapy; and LIP direction (refer to 
Standard 49,  Infection ).  

  3. Do not remove a CVAD in the presence of 
CVAD-associated vein thrombosis when the 

catheter is correctly positioned at the cavoatrial 
junction, is functioning correctly with a blood 
return, and has no evidence of any infection. The 
decision to remove the CVAD should also con-
sider the severity of deep vein thrombosis (DVT)-
related symptoms, presence of contraindications 
for systemic anticoagulation, and the continued 
need for infusion therapy requiring a CVAD (eg, 
vesicants, irritants) (see Standard 52,  Central 
Vascular Access Device [CVAD]-Associated 
Venous Thrombosis ). 4,21,22   (I) 

  4. Remove a CVAD with a primary or secondary 
malpositioned catheter tip location that cannot 
be repositioned to the cavoatrial junction (refer 
to Standard 53,  Central Vascular Access Device 
[CVAD] Malposition ).  

  5. In the event of infiltration or extravasation from a 
CVAD, consult with the health care team regard-
ing diagnostic imaging studies and the appropri-
ate medical management prior to removal (refer 
to Standard 46,  Infiltration and Extravasation ).  

  E. For CVAD removal:  
  1. Place the patient in a supine flat or Trendelenburg 

position, unless contraindicated, when removing 
any type of CVAD.  

  2. While documentation of air embolism during 
PICC removal has not been found, 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.  

  3. Documentation of air embolism from removal of 
a femorally inserted CVAD has not been found, 
although there is evidence of air entering the 
catheter during insertion and during other proce-
dures through the femoral vein. The exit site will 
most likely be at or below the level of the heart, 
possibly decreasing but not eliminating the risk 
of air embolism on removal (see Standard 50,  Air 
Embolism ). 23-26  (V)  

  F. Never forcibly remove a CVAD if resistance is 
encountered. Contact the LIP to discuss appropriate 
interventions for successful removal. Forcible 
removal can result in catheter fracture and emboli-
zation. 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. 27,28  (V)      

 III.  Surgically Placed CVADs: Tunneled 
Cuffed/Implanted Ports 

    A. Assess the clinical need for a tunneled cuffed cathe-
ter and implanted port on a regular basis. 29  (II)  

  B. Arrange for removal with the LIP when infusion 
therapy is completed, in the presence of an unresolved 
complication, and when it is no longer needed for 
the plan of care. Before removal, consider the 
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possibility for infusion therapy to resume in the 
future (eg, patients with sickle cell anemia, cystic 
fibrosis, or cancer diagnoses). 29  (II)  

  C. Consult with the health care team regarding the 
decision to remove or salvage a CVAD due to sus-
pected or confirmed CR-BSI (refer to Standard 49, 
 Infection ).  

  D. Immediately report cuff or port body exposure to 
the health care team and anticipate appropriate 
interventions (eg, resuture of incision), including 
CVAD removal. 30,31  (V)  

  E. Ensure complete removal of the subcutaneous cuff 
to prevent subcutaneous abscess and delayed heal-
ing. Fluoroscopy and ultrasound guidance may be 
necessary to verify cuff location and facilitate surgi-
cal removal. 32,33       

 IV. Arterial Catheters 
    A. Assess the clinical need for the arterial catheter on a 

daily basis and remove when it is no longer needed 
for the plan of care. 34  (V)  

  B. Apply digital pressure to the insertion site using a 
sterile gauze pad until hemostasis is achieved by 
using manual compression. Hemostatic pads 
designed to potentiate clot formation used in combi-
nation with manual pressure have shown effective-
ness equal to or better than manual pressure in small 
randomized trials. A sterile dressing should be 
applied to the access site. 35,36  (III)  

  C. Assess and document the circulatory status distal to 
the area of cannulation after removal of the arterial 
catheter. 34  (V)       
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 Section Standards 

    I. To ensure patient safety, the clinician is competent to 
recognize signs and symptoms of vascular access device 
(VAD)-related complications during insertion, manage-
ment, and removal, and appropriately intervene.  
  II. Prevention, assessment, and management of compli-
cations are established in organizational policies, proce-
dures, and/or practice guidelines.      

 45. PHLEBITIS  

 Standard 

    45.1 The clinician assesses the vascular access site for 
phlebitis; determines the need for and type of interven-
tion; educates the patient and/or caregiver about phlebi-
tis, the intervention, and any follow-up; and assesses 
patient response to treatment.      

 Practice Criteria 

    A. Assess regularly, based on patient population, type 
of therapy, and risk factors, the vascular access 
sites of short peripheral catheters, midline cathe-
ters, and peripherally inserted central catheters 
(PICCs) for signs and symptoms of phlebitis using 
a standardized tool or definition. Instruct the 
patient to report pain or discomfort at the vascular 
access site. Signs and symptoms of phlebitis include 
pain/tenderness, erythema, warmth, swelling, indu-
ration, purulence, or palpable venous cord. The 
number or severity of signs and symptoms that 
indicate phlebitis differs among published clini-
cians and researchers (see Standard 41,  Vascular 
Access Device [VAD] Assessment, Care, and 
Dressing Changes ). 1-18  (III)  

  B. Recognize risk factors that can be addressed:  
  1. Chemical phlebitis may be related to infusates 

with dextrose >10% or high osmolarity (>900 
mOsm/L); certain medications (depending on 
dosage and length of infusion), such as potassi-
um chloride, amiodarone, and some antibiotics; 
particulates in the infusate; too large a catheter 
for the vasculature with inadequate hemodilu-
tion; and skin antiseptic solution that is not fully 
dried and pulled into the vein during catheter 
insertion. Consider using a midline catheter or 
PICC for infusates listed above or identified as 
causing phlebitis, depending on length of infu-
sion time and anticipated duration of therapy. 
Allow skin to thoroughly dry after application of 
antiseptic solution. 7,11,19-25  (IV)  

  2. Mechanical phlebitis may be related to vein wall 
irritation, which can come from too large a cath-
eter for the vasculature, catheter movement, 
insertion trauma, or catheter material and stiff-
ness. Choose the smallest catheter for therapy, 20 
or 22 gauge if possible; secure catheter with sta-
bilizing device; avoid areas of flexion, and stabi-
lize joint as needed. 11,16,20,21,23,26,27  (IV)  

  3. Bacterial phlebitis may be related to emergent 
vascular access device (VAD) insertions and poor 
aseptic technique. Label a catheter inserted dur-
ing emergent conditions so it can be removed and 
resited as needed. Move catheter in a lower 
extremity to an upper extremity in adults; move 
to a new proximal site or opposite side for pedi-
atrics if possible. Consider a central vascular 
access device (CVAD) and/or consider alternative 
route for medication. 9-11,20,21  (IV)  

  4. Patient-related factors include current infection, 
immunodeficiency, and diabetes; insertion in a 
lower extremity except for infants; and age  ≥  60 
years. 16,20,24,27  (IV)  

 Section Seven: Vascular Access Device 
(VAD)-Related Complications   
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  5. Postinfusion phlebitis, although rare, occurs post 
catheter removal through 48 hours due to any of 
the factors above. 11,28  (IV)  

  C. If phlebitis is present with short peripheral catheters, 
midline catheters, and PICCs, determine the possible 
etiology of the phlebitis, such as chemical, mechanical, 
bacterial, or postinfusion; apply warm compress; ele-
vate limb; provide analgesics as needed; consider other 
pharmacologic interventions such as anti-inflammato-
ry agents; and consider removal as necessary. Topical 
gels or ointments to treat phlebitis require further 
study for efficacy) (see Standard 44,  Vascular Access 
Device [VAD] Removal ). 11,20,23,29-34  (III)  
  1. Chemical phlebitis: evaluate infusion therapy 

and need for different vascular access, different 
medication, or slower rate of infusion; determine 
if catheter removal is needed. Provide interven-
tions as above. 7,20  (IV)  

  2. Mechanical phlebitis: stabilize catheter, apply 
heat, elevate limb, and monitor for 24 to 48 
hours; if signs and symptoms persist past 48 
hours, consider removing catheter. 23,33  (V)  

  3. Bacterial phlebitis: if suspected, remove catheter. 
Consider the need to collaborate with the licensed 
independent practitioner regarding the need for 
continued or alternative vascular access when the 
VAD is removed. 10,11,35  (IV)  

  4. Postinfusion phlebitis: if bacterial source, moni-
tor for signs of systemic infection; if nonbacte-
rial, apply warm compress; elevate limb; pro-
vide analgesics as needed; and consider other 
pharmacologic interventions such as anti-
inflammatory agents or corticosteroids as 
necessary. 28,33  (V)  

  D. When the short peripheral catheter, midline catheter, 
or PICC is removed, monitor the vascular access site 
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. 11  
(V)  

  E. Use a standardized phlebitis scale or definition, 
which is valid, reliable, and clinically feasible. The 
population for which the scale is appropriate should 
be identified as adult or pediatric.  
  1. Two phlebitis scales have demonstrated validity 

and reliability in some studies and have been 
used for adult patients. Recent evidence recom-
mends further study for valid and reliable assess-
ment tools. 6,12,36-39  (I)  

  2. The Phlebitis Scale (Table 1) has concurrent 
validity, interrater reliability, and is clinically 
feasible. 8  (IV) 

 3. Visual Infusion Phlebitis Scale (Table 2) has 
content validity, interrater reliability, and is 
clinically feasible. 6,40  (IV) 

    

 TABLE 1 

Phlebitis Scale
Grade Clinical Criteria

0 No symptoms

1 Erythema at access site with or without pain

2 Pain at access site with erythema and/or edema

3 Pain at access site with erythema

Streak formation

Palpable venous cord

4 Pain at access site with erythema

Streak formation

Palpable venous cord > 1 inch in length

Purulent drainage

 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.
Jackson A. A battle in vein infusion: phlebitis. Nursing Times. 1998;28(94).
Reprinted with permission.

  F. Review phlebitis incidents causing harm or injury, 
using incident or occurrence reports or medical 
record reviews, for quality improvement opportuni-
ties (see Standard 6,  Quality Improvement ). 41-43  (V)      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
30, 2015 . 

JIN-D-15-00057.indd   S96JIN-D-15-00057.indd   S96 05/01/16   11:30 PM05/01/16   11:30 PM



VOLUME 39  |  NUMBER 1S  |  JANUARY/FEBRUARY 2016 Copyright © 2016 Infusion Nurses Society S97

 1. Anson L, Edmundson E, Teasley S. Implications of evidence-
based venipuncture practice in a pediatric health care Magnet 
facility.  J Contin Educ Nurs . 2010;41(4):179-185. 

 2. Barría R, Lorca P, Muñoz S. Randomized controlled trial of vas-
cular access in newborns in the neonatal intensive care unit.  J 
Obstet Gynecol Neonatal Nurs . 2007;36(5):
450-456. 

 3. Dugan S, Le J, Jew R. Maximum tolerated osmolarity for periph-
eral administration of parenteral nutrition in pediatric patients.  J 
Parenteral Enteral Nutr . 2014;38(7):847-851. 

 4. Dumont C, Getz O, Miller S. Evaluation of midline vascular 
access: a descriptive study.  Nursing . 2014;44(10):60-66. 

 5. Foster L, Wallis M, Paterson B, James H. A descriptive study of 
peripheral intravenous catheters in patients admitted to a pediat-
ric unit in one Australian hospital.  J Infus Nurs . 2002;25(3):
159-167. 

 6. Gallant P, Schultz A. Evaluation of a visual infusion phlebitis 
scale for determining appropriate discontinuation of peripheral 
intravenous catheters.  J Infus Nurs . 2006;29(6):338-345. 

 7. Gorski LA, Hagle ME, Bierman S. Intermittently delivered IV 
medication and pH: reevaluating the evidence.  J Infus Nurs . 
2015;38(1):27-46. 

 8. Groll D, Davies B, MacDonald J, Nelson S, Virani T. Evaluation 
of the psychometric properties of the phlebitis and infiltration 
scales for the assessment of complications of peripheral vascular 
access devices.  J Infus Nurs . 2010;33(6):385-390. 

 9. Maki DG, Ringer M. Risk factors for infusion-related phlebitis 
with small peripheral venous catheters.  Ann Intern Med . 
1991;114(10):845-854. 

 10. O’Grady NP, Alexander M, Burns LA, et al. Guidelines for the 
prevention of intravascular catheter-related infections.  http://
www.cdc.gov/hicpac/BSI/BSI-guidelines-2011.html . Published 
April 2011. 

 11. Perucca R. Peripheral venous access devices. In: Alexander M, 
Corrigan A, Gorski L, Hankins J, Perucca R, eds.  Infusion 
Nursing: An Evidence-Based Approach . 3rd ed. Philadelphia, PA: 
Saunders/Elsevier; 2010:456-479. 

 12. Ray-Barruel G, Polit D, Murfield J, Rickard C. Infusion phlebitis 
assessment measures: a systematic review.  J Eval Clin Pract . 
2014;20(2):191-202. 

 13. Salgueiro-Oliveira A, Parreira P. Incidence of phlebitis in patients 
with peripheral intravenous catheters: the influence of some risk 
factors.  Aus J Adv Nurs . 2012;30(2):32-39. 

 14. Tagalakis V, Kahn SR, Libman M, Blostein M. The epidemiology 
of peripheral vein infusion thrombophlebitis: a critical review. 
 Am J Med . 2002;113(2):146-151. 

 15. Vanhatalo T, Tammela O. Glucose infusions into peripheral veins 
in the management of neonatal hypoglycemia—20% instead of 
15%?  Acta Paediatr . 2010;99(3):350-353. 

 16. Wallis M, McGrail M, Rickard C, et al. Risk factors for periph-
eral intravenous catheter failure: a multivariate analysis of data 
from a randomized controlled trial.  Infect Control Hosp 
Epidemiol . 2014;35(1):63-68. 

 17. Washington G, Barrett R. Peripheral phlebitis: a point-prevalence 
study.  J Infus Nurs . 2012;35(4):252-258. 

 18. Zingg W, Pittet D. Peripheral venous catheters: an under-evaluated 
problem.  Int J Antimicrob Agents . 2009;34(suppl 4):S38-S42. 

 19. Biggar C. Comparison of postinfusion phlebitis in intravenous 
push versus intravenous piggyback cefazolin.  J Infus Nurs . 
2012;35(6):384-388. 

 20. Dychter S, Gold D, Carson D, Haller M. Intravenous therapy: a 
review of complications and economic considerations of periph-
eral access.  J Infus Nurs . 2012;35(2):84-91. 

 21. Helm RE, Klausner JD, Klemperer JD, Flint LM, Huang E. 
Accepted but unacceptable: peripheral IV catheter failure.  J Infus 
Nurs . 2015;38(3):189-203. 

 22. Mowry JL, Hartman LS. Intravascular thrombophlebitis related 
to the peripheral infusion of amiodarone and vancomycin.  West 
J Nurs Res . 2011;33(3):457-471. 

 23. Phillips LD, Gorski L. Complications of infusion therapy: periph-
eral and central vascular access devices. In: Phillips LD, Gorski L. 
 Manual of IV Therapeutics: Evidence-Based Practice for Infusion 
Therapy . 6th ed. Philadelphia, PA: FA Davis; 2014:540-611. 

 24. Salgueiro-Oliveira A, Parreira P. Incidence of phlebitis in patients 
with peripheral intravenous catheters: the influence of some risk 
factors.  Aust J Adv Nurs . 2012;30(2):32-39. 

 25. Spiering M. Peripheral amiodarone-related phlebitis: an institu-
tional nursing guideline to reduce patient harm.  J Infus Nurs . 
2014;37(6):453-460. 

 26. Cicolini G, Bonghi AP, Di Labio L, Di Mascio R. Position of 
peripheral venous cannulae and the incidence of thrombophlebi-
tis: an observational study.  J Adv Nurs . 2009;65(6):1268-1273. 

 27. Rego Furtado LC. Incidence and predisposing factors of phlebitis 
in a surgery department.  Br J Nurs . 2011;20(14):S16-S18, S20, 
S22-S25. 

 28. Webster J, McGrail M, Marsh N, Wallis MC, Ray-Barruel G, 
Rickard CM. Postinfusion phlebitis: incidence and risk factors 
[published online May 14, 2015].  Nurs Res Pract . 
doi:10.1155/2015/691934. 

 29. Di Giacomo M. Comparison of three peripherally-inserted cen-
tral catheters: pilot study.  Br J Nurs . 2009;18(1):8-16. 

 30. dos Reis P, Silveira R, Vasques C, de Carvalho E. Pharmacological 
interventions to treat phlebitis: systematic review.  J Infus Nurs . 
2009;32(2):74-79. 

 31. Eppert H, Goddard K. Administration of amiodarone during 
resuscitation of ventricular arrhythmias.  J Emerg Nurs . 
2010;36(1):26-28. 

 32. Leal A, Kadakia K, Loprinzi C, et al. Fosaprepitant-induced 
phlebitis: a focus on patients receiving doxorubicin/
cyclophosphamide therapy.  Support Care Cancer . 2014;22(5):
1313-1317. 

 33. Liu H, Han T, Zheng Y, Tong X, Piao M, Zhang H. Analysis of 
complication rates and reasons for nonelective removal of PICCs 
in neonatal intensive care unit preterm infants.  J Infus Nurs . 
2009;32(6):336-340. 

 34. Zheng G, Yang L, Chen H, Chu J, Mei L. Aloe vera for preven-
tion and treatment of infusion phlebitis.  Cochrane Database Syst 
Rev . 2014;(6):CD009162. doi://10.1002/14651858.CD009162.
pub2. 

 35. Joanna Briggs Institute. Management of peripheral intravascular 
devices.  Aust Nurs J . 2008;16(3):25-28. 

 36. Powell J, Tarnow KG, Perucca R. The relationship between 
peripheral intravenous catheter indwell time and the incidence of 
phlebitis.  J Infus Nurs . 2008;3(1):39-45. 

 37. Schultz AA, Gallant P. Evidence-based quality improvement pro-
ject for determining appropriate discontinuation of peripheral 
intravenous cannulas.  Evid Based Nurs . 2005;8(1):8. 

 38. Uslusoy E, Mete S. Predisposing factors to phlebitis in patients 
with peripheral intravenous catheters: a descriptive study.  J Am 
Acad Nurse Pract . 2008;20(4):172-180. 

JIN-D-15-00057.indd   S97JIN-D-15-00057.indd   S97 05/01/16   11:30 PM05/01/16   11:30 PM



S98 Copyright © 2016 Infusion Nurses Society Journal of Infusion Nursing

 39. Marsh N, Mihala G, Ray-Barruel G, Webster J, Wallis MC, 
Rickard CM. Inter-rater agreement on PIVC-associated phlebitis 
signs, symptoms and scales [published online July 17, 2015].  J 
Eval Clin Pract . doi:10.1111/jep.12396. 

 40. Bravery K, Dougherty L, Gabriel J, Kayley J, Malster M, Scales 
K. Audit of peripheral venous cannulae by members of an IV 
therapy forum.  Br J Nurs . 2006;15(22):1244-1249. 

 41. Mestre G, Berbel C, Tortajada P, et al. Successful multifaceted 
intervention aimed to reduce short peripheral venous catheter-
related adverse events: a quasiexperimental cohort study.  Am J 
Infect Control . 2013;41(6):520-526. 

 42. Tofani BF, Rineair SA, Gosdin CH, et al. Quality improvement 
project to reduce infiltration and extravasation events in a pedi-
atric hospital.  J Pediatr Nurs . 2012;27(6):682-689. 

 43. Woody G, Davis BA. Increasing nurse competence in peripheral 
intravenous therapy.  J Infus Nurs . 2013;36(6):413-419.    

 46.  INFILTRATION AND 
EXTRAVASATION  

 Standard 

    46.1 The clinician assesses the peripheral and central 
vascular access device site for signs and/or symptoms of 
infiltration and extravasation before each infusion and 
on a regular basis and educates the patient and/or care-
giver about infiltration/extravasation, any interven-
tions, and any required follow-up.  
  46.2 Appropriate intervention(s) are implemented as 
determined by the characteristics of the solution or 
medication escaping from the vein.      

 Practice Criteria 

    A. Select the most appropriate vascular access device 
(VAD) and insertion site to reduce the risk for infil-
tration/extravasation. Do not use winged metal 
needles for infusion as they are associated with an 
increased risk of infiltration (refer to Standard 26, 
 Vascular Access Device [VAD] Planning ; Standard 
27,  Site Selection ).  

  B. Assess all VADs for patency and the absence of signs 
and symptoms of infiltration and extravasation 
prior to each intermittent infusion and on a regular 
basis for continuous infusions. Assessment includes 
observation, palpation, flushing to identify resis-
tance, aspiration for a blood return, and listening to 
the patient’s report of pain. Frequency of VAD site 
assessment depends upon the specific patient popu-
lation and characteristics of the infusion therapy 
(refer to Standard 40,  Flushing and Locking ; 
Standard 41,  Vascular Access Device [VAD] 
Assessment, Care, and Dressing Changes ).  

  C. Recognize risk factors associated with infiltration 
and extravasation including:  
  1. Insertion sites in the hand, antecubital fossa, and 

upper arm when compared to sites in the forearm.  

  2. Infusion of antibiotics and corticosteroids 
through a peripheral catheter.  

  3. Current infection.  
  4. Subsequent peripheral catheters after the first 

insertion.  
  5. Inability or difficulty with communicating pain, 

tightness, or other discomfort.  
  6. Altered mental status or cognition (eg, agitation, 

confusion, sedation).  
  7. Age-related changes to vasculature, skin, and 

subcutaneous tissue.  
  8. Diseases that produce changes in vasculature or 

impaired circulation (eg, diabetes, lymphedema, 
systemic lupus, Raynaud’s disease, peripheral 
neuropathy, peripheral vascular disease).  

  9. Medications that alter pain sensation (eg, narcot-
ics) or suppress the inflammatory response (eg, 
steroids).  

  10. Difficulty with peripheral venous access related 
to obesity, history of multiple venipunctures, and 
infusion therapy.  

  11. Peripheral catheters indwelling longer than 24 
hours.  

  12. Use of deep veins with insufficient catheter 
length.  

  13. Length of the injection or infusion time for vesi-
cant medications. 1-9  (IV)    

    D. Recognize the differences between vesicant, nonvesi-
cant, and irritant solutions and medications. There 
is no accepted scoring system for classification of 
medications as a vesicant or irritant, leaving clini-
cians to rely upon specific drug information, case 
reports, and other published literature. Each facility 
should reach a consensus on what medication is 
considered to be a vesicant and irritant based on 
their internal formularies.  
  1. Identify the vesicant nature of antineoplastic and 

noncytotoxic medications prior to administra-
tion and be prepared to use the correct antidote 
treatment for each medication.  

  2. Vesicant medications can produce varying 
degrees of tissue damage, including blistering 
and necrosis. Surgical washout procedure, 
debridement, and skin grafting may be indicated.  

  3. Nonvesicant solutions and medications may pro-
duce tissue damage in neonates and infants.  

  4. Vesicant and nonvesicant solutions and medica-
tions can produce compartment syndrome with 
the possibility of arterial and nerve damage that 
could lead to complex regional pain syndrome or 
amputation of the extremity if not quickly 
recognized.  

  5. Tissue damage from irritant medications is asso-
ciated with a large volume of concentrated medi-
cation escaping into the tissue. 2,3,10-15  (IV)  

  E. Identify causes of infiltration/extravasation that may 
indicate the need for more frequent monitoring or 
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removal and insertion of a new VAD, including but 
not limited to:  
  1. Mechanical issues associated with VAD site selec-

tion, catheter size, insertion techniques, central 
vascular access device (CVAD) tip location, 
securement, and normal body movement (eg, 
respiratory and cardiac function).  
  a. Peripheral sites most often associated with 

infiltration/extravasation are the hand and 
wrist, foot and ankle, and antecubital fossa.  

  b. Ultrasound-guided peripheral catheter inser-
tion of deep veins of the upper arm is associ-
ated with higher rates of infiltration/extrava-
sation when compared to other peripheral 
catheter insertion sites. Short catheter length 
and vessel depth are associated with higher 
rates of infiltration/extravasation (refer to 
Standard 22,  Vascular Visualization ).  

  c. Extravascular CVAD tip location can occur in 
many anatomical locations and at any point in 
the dwell time (refer to Standard 53,  Central 
Vascular Access Device [CVAD] Malposition ).  

  2. Pharmacologic or physiochemical properties 
associated with drug concentration and volume 
escaping into the tissue; hyperosmolarity and 
nonphysiological pH; the medication’s ability to 
bind DNA, kill replicating cells, and/or cause 
vascular dilatation; and excipients, such as alco-
hol or polyethylene glycol, used in the formula-
tion of some medications.  

  3. Obstructive issues, such as vein thrombosis or 
stenosis proximal to (located above) the insertion 
site and tip location, limiting blood flow and 
causing overflow of infusing solutions from the 
puncture site. 3,5,16  (IV)  

  F. Limit the amount of solution that enters the tissue 
through early recognition of signs and symptoms of 
infiltration/extravasation. Signs and symptoms pro-
gress from simple to complex, and the clinical pre-
sentation can be confused with phlebitis or flare 
reactions.  
  1. Pain may be the initial symptom and may be sud-

den and severe when associated with a rapid 
injection of solution or medications; may be out 
of proportion to the injury; may appear with pas-
sive stretching of the muscles in the extremity; 
pain intensity may increase over time.  

  2. 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 accu-
mulating in compartments of the extremity. 
Compare circumference of both extremities. 
Edema from a CVAD may appear as a raised area 
on the neck or chest.  

  3. Changes in color may include blanching from 
nonvesicant solutions; vesicants can produce 

redness; however, extravasation into deep tissue 
may not produce visible color changes.  

  4. Fluid leakage from the puncture site, subcutane-
ous tunnel, or port pocket.  

  5. Blister formation may appear within hours (eg, 
contrast media) or may be delayed for days with 
antineoplastic agents. Progression to ulceration 
may vary from a few days to 1 to 2 weeks, 
depending upon the medication that 
extravasated. 1,4,6,13,16  (IV)  

  G. Immediately stop the infusion when the patient 
reports pain, burning, stinging, and/or tightness, at 
or around the insertion site, catheter tip, or entire 
venous pathway, as this should not be considered 
“normal” with any infusion. These symptoms 
require further assessment to determine the appro-
priate intervention(s).  
  1. Assess the area distal (located below) to the VAD 

site for capillary refill, sensation, and motor 
function.  

  2. Aspirate for a blood return, although the periph-
eral catheter tip could be inside the vein lumen, 
yet an additional puncture of the vein wall has 
occurred.  

  3. Do not flush the VAD, as this would inject addi-
tional medication into the tissue.  

  4. Disconnect the administration set from the cath-
eter hub, and aspirate from the catheter or 
implanted port access needle with a small syringe, 
although a very small amount of fluid may be 
retrieved.  

  5. Remove the peripheral catheter or implanted 
port access needle.  

  6. Never apply pressure to the area.  
  7. Using a skin marker, outline the area with visible 

signs of infiltration/extravasation to allow for 
assessing changes.  

  8. Photograph the area to identify progression or 
exacerbation of the tissue injury.  

  9. Notify the licensed independent practitioner 
(LIP) about the event, and activate the estab-
lished treatment protocol or the prescribed treat-
ment.  

  10. Anticipate use of radiographic tests to identify 
the catheter tip location. Timing of CVAD 
removal depends on the plan of care, which is 
based on the identified extravascular location of 
the catheter tip. Surgical intervention may be 
needed as determined by the LIP.  

  11. 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 of injection or infusion. 
The need for surgical consultation is based on 
the clinical signs and symptoms and their 
progression.  
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  12. Elevate the extremity to encourage lymphatic 
reabsorption of the solution/medication. 2,3,6,17  
(IV)    

    H. Follow the established treatment protocol or LIP 
prescription as appropriate for the solution and 
medication in the tissue with the goal of limiting the 
exposure of subcutaneous tissue to the solution or 
medication. Provide convenient access to the list of 
vesicants and irritants, infiltration/extravasation 
management protocols, electronic order forms, sup-
plies, and other materials needed to manage the 
event. 14,17-19  (IV)  

  I. Use the appropriate method for clinical management 
of the infiltration/extravasation site.  
  1. Apply dry, cold compresses when the goal is to 

localize the medication in the tissue and reduce 
inflammation.  
  a. Do not use cold compresses with extravasa-

tion of vinca alkaloids 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.  

  c. Neutralize the medication with the appropri-
ate antidote.  

  2. Apply dry, warm compresses when the goal is to 
increase local blood flow, and disperse the medi-
cation through the tissue.  
  a. Do not exceed 42 ° C (107.6 ° F) in pediatrics.  
  b. Dilute the medication further with the appro-

priate antidote.  
  3. Use dry, cold compresses for nonirritant and 

hyperosmolar fluids and medications.  
  4. Administer the appropriate antidote for the solu-

tions or medication in the tissue.  
  a. Daily intravenous (IV) infusion of dexrazox-

ane over 3 days is the recommended antidote 
for anthracycline extravasation. Infusion 
should begin within 6 hours of the extravasa-
tion and be infused into the opposite extremity.  

  b. Inject other antidotes into the subcutaneous 
tissue surrounding the extravasated site. Use a 
small needle (eg, 25 gauge or smaller) and 
change it for each injection. Follow the spe-
cific manufacturer’s directions for dose and 
administration.  
  i Sodium thiosulfate is recommended for 

mechlorethamine and has been suggested 
for large extravasates of cisplatin.  

  ii. Phentolamine is preferred for vasopressor 
extravasation. Normal perfusion of the 
area is seen within 10 minutes. Repeated 
injection may be necessary if hypoperfu-
sion is still present or if vasoconstriction is 
extending to a greater area.  

  iii. Terbutaline injection has been used for 
vasopressor extravasation due to the inter-
mittent shortages of phentolamine.  

  iv. Hyaluronidase is not considered to be an 
antidote to the specific extravasated drug. 
Instead, it is an enzyme that increases 
absorption and dispersion of the drug in 
the tissue and its use is reported with anti-
neoplastic and noncytotoxic drugs; hyper-
osmolar solutions (eg, parenteral nutrition 
and calcium salts); and radiographic con-
trast media. Recombinant hyaluronidase 
is not derived from animals and may have 
a lower risk of allergic response. Do NOT 
inject by the IV route. Subcutaneous injec-
tion within 1 hour of the extravasation 
event produces the best response. Follow 
the manufacturer’s directions for dose and 
administration. Use of dry heat in con-
junction with hyaluronidase works syner-
gistically to increase blood flow and dis-
perse the extravasated drug.  

v.   Apply topical nitroglycerin 2% as a 1-inch 
strip to the site of vasopressor extravasation; 
repeat every 8 hours as clinically indicated.  

  5. Use nonpharmacologic methods (eg, elevation, 
heat application, surgical washout) for extrava-
sation of acidic and alkaline medications as sub-
cutaneous injections could cause gas formation 
and exacerbate the tissue injury. 2,3,17,20,21  (IV)  

  J. 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.  
  1. Electronic infusion pumps do not cause infiltra-

tion/extravasation; however, they will exacerbate 
the problem until the infusion is stopped.  

  2. Automated power or pressure injectors produce 
a jet of fluid exiting the catheter tip. It has been 
postulated that this jet could induce vessel perfo-
ration and extravasation.  

  3. Medication 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 ). 22-24  (IV)  

  K. Educate the patient and caregivers about:  
  1. The risks of receiving a vesicant medication prior 

to administration, emphasizing the specific signs 
and symptoms to immediately report.  

  2. The possible progression of the signs and symp-
toms of infiltration/extravasation.  

  3. Changes that should be reported to the LIP (eg, 
changes in extremity mobility and sensation, ele-
vated temperature, and other signs of infection).  
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  4. Protecting the site from sunlight.  
  5. The frequency of follow-up visits to the LIP and/

or other medical consultants as needed (see 
Standard 8,  Patient Education ). 2,6  (IV)  

  L. Use a standardized tool or definition for assessing 
and documenting infiltration/extravasation from all 
types of VADs that is valid, reliable, and clinically 
feasible. This assessment should occur initially and 
regularly based on organizational policies and pro-
cedures; continue until resolution; and be oriented 
to the patient’s size and age. Several scales have been 
published; however, only 1 pediatric tool has been 
tested for validity and interrater reliability. The cho-
sen grading scale should also be accompanied by 
appropriate interventions to manage each level on 
the tool. 3,17,25  (IV)  

  M. Use a standardized format to document initial and 
ongoing assessment and monitoring of the infiltra-
tion/extravasation site and to document all factors 
involved with the event. 6,17  (IV)  

  N. 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. 6  (IV)  

  O. Review infiltration/extravasation incidents causing 
harm or injury, using incident or occurrence reports 
or medical record reviews for quality improvement 
opportunities (refer to Standard 6,  Quality 
Improvement ).      
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 47. NERVE INJURIES  

 Standard 

    47.1 During peripheral venipuncture and catheter dwell 
time, reports of paresthesia-type pain require immediate 
removal of the vascular access device (VAD).  
  47.2 During the insertion or dwell of central vascular 
access devices (CVADs), clinicians will maintain a high 
index of suspicion for nerve injuries when the patient 
complains of respiratory difficulty or unusual presenta-
tions of pain or discomfort.      

 Practice Criteria 

    A. Recognize normal and potential anatomical varia-
tions of veins, arteries, and nerves used for periph-
eral or CVAD insertion. Recognize that anatomical 
variations in these structures are common and can 
be complex, thus increasing the risk of temporary or 
permanent nerve injury during VAD insertion and 
dwell. 1-10  (I A/P)  

  B. Selecting specific peripheral venous and arterial 
puncture sites for the purpose of avoiding nerves is 
not possible; however, common sites have a greater 
risk of nerve injury. Venipuncture sites with the 
greatest risk include:  
  1. Distal sensory branches of the radial and ulnar 

nerves for sites in the dorsal hand.  
  2. Superficial radial nerve at the cephalic vein of the 

radial wrist.  
  3. Median nerve on the volar aspects of the wrist.  
  4. Median and anterior interosseous nerve at or 

above the antecubital fossa.  
  5. Lateral and medial antebrachial nerves for the 

antecubital fossa.  
  6. Brachial plexus nerve for subclavian and jugular 

sites. 
  Arterial sites with the greatest risk include:  

  1. Brachial (median nerve).  
  2. Radial (median and radial nerve).  
  3. Axillary (brachial plexus).    

  As nerves cross a joint of the upper or lower extrem-
ity, there is an increase in neural tissue, increasing 
the risk of nerve injury in these areas. Motor, sen-
sory, and autonomic nerve injury is possible due to 
direct nerve puncture or nerve compression. 8,9,11-17  (I 
A/P) 

    C. 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. 7,9,18-20  (V)  

  D. Immediately stop the VAD insertion procedure and 
carefully remove the VAD if the patient reports 

symptoms 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. 
Inform the licensed independent practitioner (LIP) 
of the patient’s report of symptoms as early recogni-
tion of nerve damage produces a better prognosis. 
Consultation with an appropriate surgeon (ie, hand 
specialist) may be required. Details of the patient’s 
report of symptoms should be documented in the 
medical record. 9,14,21-25  (V)  

  E. Do not use subcutaneous probing techniques or 
multiple passes of the needle or catheter when per-
forming any puncture procedure as this increases the 
risk of nerve damage. 21,22  (V)  

  F. 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 intravenous 
solutions, hematoma, and edema associated with the 
inflammatory process of phlebitis and 
thrombophlebitis. 9,19,20,23  (V)  

  G. Perform neurovascular assessment, observing for 
intensification of paresthesia (eg, pain, burning or 
localized tingling, numbness) as these may indicate 
advancing 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. 22,26  (V)  

  2. Compartment syndrome, producing nerve com-
pression resulting in lack of nerve tissue perfu-
sion. Pain progresses from paresthesia to paral-
ysis. 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. 14,27,28  
(IV)  

  3. Complex regional pain syndrome is a chronic, 
debilitating condition that can result from veni-
puncture. It is characterized by ongoing neuro-
pathic pain over a regional area; is not propor-
tional to the original injury; and progresses to 
include sensory, motor, and autonomic changes. 
Frequently this syndrome spreads to nontrau-
matized extremities. It requires lifelong manage-
ment with medications; nerve blocks; and chem-
ical, thermal, or surgical sympathectomy. 29,30  
(IV)  

  H. In the presence of any CVAD, observe for respira-
tory difficulties or dyspnea and changes in the eye, 
such as pupil constriction with equal light reaction 
and upper eyelid drooping.  
  1. Subclavian and jugular insertion sites can produce 

damage to the phrenic nerve, which is seen on a 
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chest radiograph as an elevated right hemi-
diaphragm. Right shoulder and neck pain, dis-
tended neck veins, and hiccups may also be pre-
sent. 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 fluids. 
CVAD removal is indicated. 31-38  (V)  

  2. Peripherally inserted central catheters (PICCs) 
and jugular inserted catheters 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. 39,40  (V)      
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 48.  CENTRAL VASCULAR ACCESS 
DEVICE (CVAD) OCCLUSION  

 Standard 

    48.1 Central vascular access devices (CVADs) are regu-
larly assessed for patency and proper function as 
defined by the ability to flush the catheter without 
resistance and the ability to yield a blood return.  
  48.2 Thrombolytic agents and clearing agents used to 
clear occluding substances from a CVAD are adminis-
tered based on an evaluation of potential causes of 
occlusion and on the order of a licensed independent 
practitioner (LIP) or an LIP-approved protocol.  
  48.3 The LIP is notified if catheter patency is not 
restored and appropriate alternative actions are imple-
mented, such as radiographic studies to identify catheter 
tip location or dye studies to evaluate catheter flow. 
Catheter salvage is preferred over catheter removal for 
management of CVAD occlusions.      

 Practice Criteria 

    A. Reduce the risk for CVAD occlusion by:  
  1. Using proper flushing and locking procedures 

(refer to Standard 40,  Flushing and Locking ).  
  2. Using the appropriate sequence of catheter 

clamping and final syringe disconnection based 
on the type of needleless connector (ie, negative, 
positive, neutral displacement) to reduce the 
amount of blood reflux into the CVAD lumen 
(refer to Standard 34,  Needleless Connectors ).  

  3. Checking for incompatibility when 2 or more 
drugs are infused together; consult with pharma-
cist when unsure of compatibility. 1,2  (V)  

  4. Identifying medications/solutions at high risk for 
precipitation if they come into contact with each 

other. These include alkaline drugs such as phe-
nytoin, diazepam, ganciclovir, acyclovir, ampicil-
lin, imipenem, and heparin; acidic drugs such as 
vancomycin and parenteral nutrition solutions; 
ceftriaxone and calcium gluconate; and mineral 
precipitate in parenteral nutrition solutions with 
increased levels of calcium and phosphate. 
Reduce risk through adequate flushing with pre-
servative-free 0.9% sodium chloride (USP) 
between infusions or use separate catheter lumens 
if available. 1-7  (IV)  

  5. Recognizing risk of lipid residue occlusion when 
administering 3-in-1 parenteral nutrition solu-
tions. 1,2,4-6  (IV)  

  B. Identify signs of CVAD occlusion: 
    1. Inability to withdraw blood or sluggish blood 

return.   
 2. Sluggish flow.   
 3. Inability to flush or infuse through the CVAD.   
 4. Frequent occlusion alarms on electronic infusion 

device.   
 5. Infiltration/extravasation or swelling/leaking at 

infusion site. 1-6  (IV)     
C.   Investigate and evaluate potential causes for a 

CVAD occlusion: 
    1. Check for external mechanical causes such as a 

tight suture at catheter site, kinked/clamped cath-
eter, clogged filter or needleless connector. 1,2,5,6  
(IV)   

 2. Suspect precipitation based on the type(s) of 
administered medications or solutions, observa-
tion of the catheter or infusion set for any visible 
precipitate, history of infusion rate, and flushing 
frequency. 1,2,7  (IV)   

 3. Suspect thrombotic occlusions based on visible 
blood in catheter or add-on devices, inability to 
aspirate blood, sluggish flow. 1,3-5  (IV)   

 4. Internal mechanical causes may also cause CVAD 
occlusion including pinch-off syndrome, second-
ary CVAD malposition, and catheter-associated 
venous thrombosis (refer to Standard 51, 
 Catheter Damage [Embolism, Repair, 
Exchange] ); Standard 52,  Central Vascular 
Access Device [CVAD]-Associated Venous 
Thrombosis ; Standard 53,  Central Vascular 
Access Device [CVAD] Malposition ).     

D.   Do not leave a CVAD with an occlusion untreated; 
do not leave an occluded CVAD lumen untreated 
because another lumen is patent. 1  (V)  

  E. Resolve external mechanical causes after checking 
the infusion system, from the administration set 
down to the dressing (eg, clamped or kinked cathe-
ter). 1,2,6  (V)  

  F Review the patient’s medication record and collabo-
rate with the pharmacist and the LIP regarding an 
appropriate intervention when the suspected cause 
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of occlusion is medication precipitate or lipid 
residue. Treatment of these occlusions includes 
instilling an amount of a catheter-clearance agent 
based on the catheter lumen priming volume and 
allowing it to dwell for 20 to 60 minutes: 
    1. Acidic drug precipitate (low pH, less than 6): 

0.1N hydrochloric acid.   
 2. Alkaline drug precipitate (pH greater than 7): 

sodium bicarbonate 8.4% or sodium hydroxide 
0.1 mmol/L.   

 3. Lipid residue: 70% ethanol in a sufficient volume 
to fill the catheter lumen; for pediatric patients, a 
dose of 0.55 mL/kg has been used with no more 
than 3 mL maximum. Use ethanol with caution 
with polyurethane CVADs as ethanol may dam-
age the catheter material; refer to vascular access 
device (VAD) manufacturers’ directions for use 
regarding exposure to any form of alcohol. 1,2,4,6  
(IV)     

  G. Review the patient’s medication record and collabo-
rate with the pharmacist and the LIP regarding an 
appropriate intervention when the suspected cause 
of occlusion is thrombosis. Use a thrombolytic agent 
for suspected thrombotic occlusion: 
    1. Instillation of tissue plasminogen activator (tPA, 

alteplase) 2 mg/2 mL, which is allowed to remain 
in CVAD lumen for 30 minutes to 2 hours and 
repeated 1 time if necessary, is recommended as 
safe and effective in restoring catheter patency in 
neonatal, pediatric, and adult patients. For pedi-
atric patients weighing 30 kg or less, use the 
same concentration; however, the volume of tPA 
should be equal to 110% of the catheter priming 
volume. 1,3-6,8  (III)   

 2. Instillation of tPA based on manufacturers’ direc-
tions for use, as above, is recommended in cur-
rent guidelines. While lower tPA doses, use of 
cryopreserved aliquots of alteplase, and alteplase 
aliquoting to increase volume (eg, greater than 
2 mL) for hemodialysis catheters have been 
reported in the literature and may be part of 
organizational protocols, there is limited research 
avail able to support the efficacy of thrombolytic 
drugs for alternative dosing. 1,9-11  (I)   

 3. Consider use of tPA in community and long-term 
care settings. 1  (IV)   

 4. Stop all infusions, when possible, if treating a 
multilumen CVAD to optimize thrombolysis dur-
ing the dwell time, and facilitate maximum con-
tact between the thrombolytic agent and the 
thrombus on the internal catheter lumen and 
external catheter surface at or near the tip. 1  (IV)   

 5. Infusion of low doses of alteplase to manage 
occlusions in hemodialysis catheters (eg, 1-4 mg) 
over 30 minutes and up to 3 to 4 hours has been 
reported in both adult and pediatric populations 

when there is recurrent occlusion after multiple 
direct alteplase instillations. Alteplase infusion 
has also been reported as safe and efficacious in 
critically ill pediatric patients. 1,12  (IV)   

 6. Other additional thrombolytic agents under 
investigation for treatment of CVAD occlusions 
include recombinant urokinase, retaplase, 
tenectaplase, and alfimeprase. 1,2  (V)     

  H. Recognize that thrombi in and around the CVAD 
facilitate adhesion of bacteria, leading to coloniza-
tion and potentially infection. Studies suggest that 
tPA use should heighten the awareness of risk for 
infection in these patients. 13,14  (V)  

  I. Avoid applying excessive force to an occluded 
CVAD when a thrombolytic or clearing agent is 
instilled to reduce the risk of causing an intraluminal 
level of pressure that could cause catheter damage. A 
negative-pressure technique should be used to reduce 
the risk of catheter damage and to remove intralumi-
nal fluid so that the clearing agent has a better 
opportunity to reach the occluding substance. 1-4  (V)  

  J. Use a syringe no smaller than 10 mL for administra-
tion of a thrombolytic or catheter clearance agent. 1  
(IV)  

  K. Aspirate degradation products and discard prior to 
flushing the lumen. 1  (V)  

  L. Consider alternative actions such as a referral to 
interventional radiology if the CVAD clearance pro-
cedure does not result in catheter patency; catheter 
removal should be considered if catheter patency is 
not restored. 1,3  (V)  

  M. Collaborate with LIP to obtain orders and diagnos-
tic tests to verify suspected CVAD malposition or 
pinch-off syndrome. Intermittent or positional 
occlusion may be symptoms of pinch-off syndrome, 
the compression of the catheter between the clavicle 
and first rib alongside the subclavian vein (refer to 
Standard 51,  Catheter Damage [Embolism, Repair, 
Exchange] ); Standard 53,  Central Vascular Access 
Device [CVAD] Malposition ).  

  N. Monitor outcomes, including causes of occlusions in 
types of CVADs, treatment success or failure, and 
other measures required. Identify barriers to imple-
menting CVAD occlusion prevention and interven-
tions, and implement appropriate strategies including 
policies and procedures and clinician education and 
training (see Standard 6,  Quality Improvement ). 1  (V)      
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 49. INFECTION  

 Standard 

    49.1 The clinician implements infection prevention 
measures with the goal of preventing infusion- and vas-
cular access device (VAD)-related infections.  
  49.2 The clinician assesses the patient with a VAD for 
signs and/or symptoms of infection and educates the 
patient and/or caregiver about infection, risks, any 
interventions, and any required follow-up.      

 Practice Criteria 

    A. Assess for signs and symptoms of a VAD-related 
infection which may include, but is not limited to, 
erythema; edema; any pain or tenderness or drain-
age; fluid in the subcutaneous pocket of a totally 
implanted intravascular device or subcutaneous tun-
nel for any tunneled catheter; induration at the exit 
site or over the pocket; spontaneous rupture and 
drainage; necrosis of the overlying skin at the VAD 
insertion site; and/or body temperature elevation. 
Immediately notify the licensed independent practi-
tioner (LIP) when signs and symptoms of a VAD-
related infection are present, and implement planned 
interventions. 1  (IV)  

  B. Consider site selection for VAD placement as a strat-
egy to prevent infection. To minimize the risk of 
catheter-related infection with a nontunneled central 
vascular access device (CVAD), the subclavian vein 
is recommended in adult patients, rather than the 
jugular or femoral (refer to Standard 27,  Site 
Selection ).  

  C. Remove a peripheral venous catheter if the patient 
develops symptoms of infection (eg, erythema 
extending at least 1 cm from the insertion site, indu-
ration, exudate, fever with no other obvious source 
of infection) or the patient reports any pain or ten-
derness associated with the catheter. 1-3  (IV)  

  D. Do not remove a functioning CVAD based solely on 
temperature elevation and the absence of confirma-
tory evidence of catheter-related infection. Use clini-
cal judgment regarding the appropriateness of 
removing the catheter if an infection is evidenced 
elsewhere or if a noninfectious cause of fever is sus-
pected. 2,4  (IV)  

  E. Collaborate with the LIP and patient to collectively 
determine if the CVAD can be salvaged. For hemo-
dynamically stable outpatients with catheter-related 
bloodstream infection (CR-BSI), catheter salvage 
may be a safe and appropriate strategy. Removal of 
the CVAD is required if there is clinical deteriora-
tion or persisting or relapsing bacteremia. The inser-
tion of a new CVAD at a new site should be a col-
laborative decision based on the specific risks and 
benefits for each patient. Factors to consider in the 
decision to salvage a catheter include:  
  1. The type of VAD (eg, percutaneous versus surgi-

cally inserted long-term catheter).  
  2. Difficulty with inserting a new CVAD.  
  3. Presence of bleeding disorders.  
  4. The infecting organism(s) as confirmed by paired 

blood cultures.  
  5. The presence of other complicating conditions 

including, but not limited to, severe sepsis, sup-
purative thrombophlebitis, endocarditis, or the 
presence of vascular or other hardware (eg, a 
pacemaker). 1,5-8  (IV)  
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  F. Anticipate the removal of a short-term CVAD (in 
situ less than or equal to 14 days) in a pediatric 
patient with an uncomplicated CR-BSI and treat 
with systemic antibiotics for at least 7 to 14 days 
based on the pathogen. Infections with 
 Staphylococcus aureus , gram-negative bacilli, or 
 Candida  require immediate removal of the infected 
CVAD and a defined course of systemic antibiotic 
therapy, except in rare circumstances when no alter-
native venous access is available. Patients with a 
long-term CVAD and an uncomplicated CR-BSI 
because of coagulase-negative  Staphylococcus  or 
 Enterococcus  may retain the CVAD and complete a 
course of systemic antibiotics with the use of antibi-
otic lock therapy. Closely monitor and clinically 
evaluate pediatric patients treated without catheter 
removal, including additional blood cultures and the 
use of antibiotic lock therapy with systemic therapy 
for catheter salvage. 8  (V)  

  G. Consider the use a prophylactic antimicrobial lock 
solution in a patient with a long-term CVAD who 
has a history of multiple CR-BSIs despite optimal 
maximal adherence to aseptic technique. Aspirate all 
antimicrobial locking solutions from the CVAD 
lumen at the end of the locking period (refer to 
Standard 40,  Flushing and Locking ).  

  H. Remove a CVAD from a patient with CR-BSI associ-
ated with any of the following conditions: severe 
sepsis; suppurative thrombophlebitis; endocarditis; 
bloodstream infection that continues despite greater 
than 72 hours of antimicrobial therapy to which the 
infecting microbes are susceptible; or infections due 
to  S. aureus ,  P. aeruginosa , fungi, or mycobacteria 
following collaboration with the LIP. 1,4  (IV)  

  I. Do not use a guidewire exchange to replace a non-
tunneled catheter suspected of infection. 2  (V)  

  J. Consider a catheter exchange procedure when other 
vascular access sites are limited and/or bleeding dis-
orders are present. Consider an antimicrobial-
impregnated catheter with an anti-infective intralu-
minal surface for catheter exchange. 1  (IV)  

  K. Collect a specimen of purulent exudates from a 
peripheral or CVAD exit site for culture and gram 
staining to determine the presence of gram-nega-
tive or gram-positive bacteria as ordered by an 
LIP. 1  (IV)  

  L. Do not routinely culture the CVAD tip upon remov-
al unless the patient has a suspected CR-BSI. 
Catheter colonization may be detected but does not 
indicate the presence of a bloodstream infection. 
This practice results in inappropriate use of anti-
infective medications, thus increasing the risk of 
emergence of antimicrobial resistance. Recognize 
that the catheter tip culture will identify microor-
ganisms on the external catheter and not microor-
ganisms located on the intraluminal surface. 1  (IV)  

  M. Culture the tip of short-term central vascular and 
arterial catheters suspected of being the cause of a 
CR-BSI using a semiquantitative (roll-plate) method 
or quantitative (sonication) method upon removal. 
Culture the introducer/sheath tip from a pulmonary 
artery catheter when a CR-BSI is suspected. 1  (IV)  

  N Culture the reservoir contents of a port body of an 
implanted port and the catheter tip when it is 
removed for suspected CR-BSI. 1  (IV)  

  O. Consider contamination of the infusate (such as par-
enteral solution, intravenous medications, or blood 
products) as a source of infection. This is a rare 
event, but an infusate can become contaminated 
during the manufacturing process (intrinsic con-
tamination) or during its preparation or administra-
tion in the patient care setting (extrinsic contamina-
tion). An infusate-related bloodstream infection is 
the isolation of the same organism from the infusate 
and from separate percutaneous blood cultures, 
with no other identifiable source of infection. 2,7-9  
(IV) (see Standard 43,  Phlebotomy ).  

  P. For a suspected CR-BSI, obtain paired blood sam-
ples for culture, drawn from the catheter and a 
peripheral vein, before the initiation of antimicro-
bial therapy. Blood cultures from both the catheter 
and venipuncture must be positive for the same 
organism with clinical signs and symptoms and no 
other recognized source. Consider quantitative 
blood cultures or the differential period of central 
line culture versus peripheral blood culture positivi-
ty >2 hours for the diagnosis of CR-BSI (see 
Standard 43,  Phlebotomy ). 1,6,10,11  (IV)      
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 50. AIR EMBOLISM  

 Standard 

    50.1 All add-on devices, needleless connectors, and 
administration sets are of a luer-lock design to ensure a 
secure junction.  
  50.2 Air is always purged from syringes, administra-
tion sets, needleless connectors, and any other add-on 
devices.  
  50.3 Patients and/or caregivers managing infusion 
therapy in non–acute care settings are instructed in how 
to prevent an air embolism and implement critical 
actions if an air embolism is suspected.      

 Practice Criteria 

    A. Instruct the patient and/or caregivers not to discon-
nect or reconnect any intravenous (IV) administra-
tion sets or connectors from the catheter hub unless 
they have been instructed in IV administration and 
evaluated as competent in the procedure, such as 
with patients in the home care setting. 1-5  (IV)  

  B. Never use scissors or razors near the catheter. 1,6,7  
(IV)  

  C. For all vascular access devices (VADs), use the fol-
lowing techniques to prevent air embolism:  
  1. Priming and air purging of all administration 

sets.  
  2. Patient positioning and catheter-occluding 

procedures during removal.  

  3. Using luer-locking connections, equipment with 
safety features designed to detect or prevent air 
embolism such as administration sets with air-
eliminating filters and electronic infusion devices 
with air sensors.  

  4. Not leaving unprimed administration sets 
attached to solution containers.  

  5. Ensuring the VAD is clamped before changing 
administration sets or needleless connectors. 1,2,8,10  
(IV)  

  D. Implement special precautions to prevent air embo-
lism during placement and removal of central vascu-
lar access devices (CVADs), including but not limit-
ed to the following points 1,8-11 : (IV)  
  1. Place patient in a supine position during CVAD 

removal, or Trendelenburg position if tolerated, 
so the CVAD insertion site is at or below the level 
of the heart. 8  (IV)  

  2. Instruct the patient to perform a Valsalva’s 
maneuver at the appropriate point during cathe-
ter withdrawal. The Valsalva’s maneuver may be 
contraindicated because it increases intra-abdom-
inal and intrathoracic pressure, which reduces 
cardiac output and affects blood pressure. 
Contraindications include, but are not limited to, 
patients with cardiac dysfunction, recent myo-
cardial infarction, glaucoma, and retinopathy. 12-15  
(I A/P)  
  a. When the Valsalva’s maneuver is contraindi-

cated, use a Trendelenburg or left lateral decu-
bitus position, or have the patient hold her or 
his breath as applicable. 8,16  (IV)  

  3. After removal of a CVAD, apply digital pressure 
until hemostasis is achieved by using manual 
compression with a sterile dry gauze pad. 1,8  (IV)  

  4. Apply a sterile petroleum-based ointment with a 
sterile dressing to the access site for at least 24 
hours to seal the skin-to-vein tract, and decrease 
the risk of air embolus. 1,8  (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 peripherally inserted central 
catheter (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. 2  (V)  

  E. Suspect air embolism with the sudden onset of dysp-
nea, 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. 8,11,16,17  (IV)  
  1. Immediately take the necessary action to prevent 

more air from entering the bloodstream by 
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closing, folding, clamping, or covering the exist-
ing catheter or by covering the puncture site with 
an air-occlusive dressing or pad if the catheter 
has been removed. 8,17  (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 res-
piratory diseases. The goal is to trap the air in the 
lower portion of the right ventricle. 1,8,16  (IV)  

  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 licensed independent practitioner (LIP).  
  c. Provide 100% oxygen if available and further 

support actions as needed. 1,2,8  (V)      
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 51.  CATHETER DAMAGE 
(EMBOLISM, REPAIR, 
EXCHANGE)  

 Standard 

    51.1 Assessment of the patient’s risk-to-benefit ratio is 
performed prior to repair or exchange of the vascular 
access catheter.  
  51.2 Catheter repair is initiated upon the order of a 
licensed independent practitioner (LIP).  
  51.3 Central vascular access device (CVAD) exchange is 
initiated upon the order of an LIP.  
  51.4 The clinician implements maximal sterile barrier 
(MSB) precautions for the CVAD exchange procedure.  
  51.5 After completion of the exchange procedure, 
appropriate CVAD tip location is determined and docu-
mented prior to resumption of the prescribed therapy.      

 Practice Criteria 

 I. General 
    A. Assess vascular access device (VAD) function using a 

10-mL syringe:  
  1. Do not forcefully push against resistance, pre-

venting catheter damage or rupture.  
  2. If VAD has blood return, no resistance to flush-

ing, and no other signs/symptoms of complica-
tions, use syringes appropriately sized for the 
medication being injected (refer to Standard 40, 
 Flushing and Locking ).  

  B. Recognize that catheter dysfunction, such as the 
inability to aspirate blood with localized pain and/or 
subcutaneous swelling, may be an indication of 
catheter embolism; additionally, leaking at the site 
can indicate catheter rupture. In the presence of 
these signs and symptoms, evaluate catheter integri-
ty before using the VAD for infusions or blood 
sampling. 1-4  (IV)  

  C. Catheter damage increases the risk for catheter frac-
ture and embolization, air emboli, bleeding, cathe-
ter-lumen occlusion, and bloodstream infection. 
Intervention in a timely manner is recommended to 
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reduce the risk of these complications. Options to 
consider for managing a damaged or ruptured cath-
eter include use of a repair procedure, an exchange 
procedure, or insertion of a new catheter at a differ-
ent site. Factors to consider in making this decision 
include, but are not limited to, the patient’s age, 
immune status, length of time remaining on infusion 
therapy, characteristics of infusion therapy (eg, 
osmolarity), external catheter length, and resulting 
changes in proper tip location with repair. 5-12  (V)  

  D. Recognize the early signs and symptoms of pinch-off 
syndrome in subclavian vein insertion sites, includ-
ing difficulty aspirating, resistance to flushing, 
patient report of pain, possible swelling at the inser-
tion site, and a change in the clinical picture with 
arm or shoulder movement. 2-4,8  (IV)      

 II. Catheter Embolism 
    A. Prevent catheter embolism through the following 

actions: 
    1. Do not withdraw the catheter or wire from the 

needle during insertion.   
 2. Do not use power injection with VADs that are 

not labeled for this purpose. 4,8,13  (IV)     
  B. The most frequent mechanisms of catheter fragmen-

tation are catheter pinch-off syndrome, catheter 
damage during catheter exchange, separation of the 
catheter from an implanted port, and fracture of a 
portion of an implanted port catheter. 
    1. Suspect catheter embolism when the patient 

exhibits symptoms such as palpitations, arrhyth-
mias, 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 damage often occurs after 
lengthy usage. 2-4,6,8,14-17  (IV)   

 2. Catheter separation may occur at the lumen-hub 
junction or other external connections, with 
resultant bleeding or exsanguination. Gently tug 
on all connections after insertion to verify a 
secure hold; all connections must be visible dur-
ing hemodialysis. 18,19  (V)   

 3. For totally implanted CVADs via the subclavian 
vein with increased risk for catheter embolism 
due to pinch-off syndrome, consider regular 
chest radiograph assessments for this syndrome 
and for catheter embolism. 3,4,8,14,17  (IV)     

  C. Examine VAD catheter tip and length after removal, 
comparing the removed length to the inserted length 
for damage and possible fragmentation. If damage is 
seen or suspected, a chest radiograph or further 
evaluation may be warranted. 3,4,8,15  (IV)  

  D. The clinician should carefully assess the patient for 
signs or symptoms of catheter embolism and for cath-
eter damage when VAD removal is difficult. 4,15  (V)      

 III. Catheter Repair 
    A. Clamp or seal 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 patient and the damaged area to 
prevent air embolism or bleeding from the device 
immediately upon discovery of catheter damage. 
Label the damaged catheter “Do Not Use” while 
waiting for the repair procedure to be performed. 8,20  
(V)  

  B. Use a repair kit designed for the device being repaired 
and according to the manufacturer’s directions for 
use. If no device-specific repair kit is available, con-
sider other alternatives, such as catheter exchange or 
insertion of a new catheter. 9,10,21,22  (V)  

  C. Perform regular assessments after repair to confirm 
the integrity of the repair, and identify any continu-
ing problems, as the repaired catheter may not have 
the same strength as the original catheter. Remove 
the VAD if the repair was unsuccessful or the device 
is unable to be repaired. 8,9,21  (V)      

 IV. Catheter Exchange 
    A. Prior to performing a CVAD exchange, the clinician 

assesses the risk-benefit of the procedure for all 
patients, with particular attention to high-risk popu-
lations such as: 
    1. Patients with burns or transplants. 23,24  (IV)   
 2. Neonates and infants. 25-27  (IV)   
 3. Patients with an infection or suspected infec-

tion. 28-30  (IV)     
  B. A catheter exchange with or without a guidewire 

may be considered if there is a need for a different 
type of catheter, a catheter is malpositioned or mal-
functioning and venous access is limited, or other 
sites are unavailable. 
    1. Nontunneled catheters may be exchanged if there 

is no evidence of infection. 31  (I)   
 2. Tunneled cuffed catheters may be exchanged 

while avoiding infected tunnel or local site 
infection. 25,27,32  (IV)   

 3. If there is limited vascular access or unavailable 
sites in the presence of an actual or suspected 
infected catheter or catheter-related bloodstream 
infection (CR-BSI), consider an antimicrobial 
impregnated, coated, or bonded catheter for 
catheter exchange. 23,28,33  (IV)     

  C. During a CVAD exchange procedure: 
    1. Use maximal sterile barrier (MSB) precautions.   
 2. Use techniques to reduce the risk of air 

embolism.   
 3. Obtain a radiograph or use other approved tech-

nologies to confirm correct CVAD tip location 
prior to initiating or resuming prescribed 
therapies. 31,34  (I)     
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  D. Routine exchanges are not necessary for CVADs that 
are functioning and without evidence of local or 
systemic complications. 31,34  (I)      
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 52.  CENTRAL VASCULAR ACCESS 
DEVICE (CVAD)-ASSOCIATED 
VENOUS THROMBOSIS  

 Standard   

  52.1 The clinician assesses the patient for suspected 
central vascular access device (CVAD)-associated venous 
thrombosis; provides timely and appropriate informa-
tion to the licensed independent practitioner (LIP); and 
assesses patient response to treatment.      

 Practice Criteria   

  A. Assess the patient for risk factors for venous throm-
bosis before CVAD insertion. Risk factors include, 
but are not limited to:  
  1. History of deep vein thrombosis.  
  2. Presence of chronic diseases associated with a 

hypercoagulable state such as cancer, diabetes, 
irritable bowel syndrome, congenital heart dis-
ease, or end-stage renal failure.  

  3. Surgical and trauma patients.  
  4. Critical care patients; hyperglycemia in nondia-

betic children in critical care may be a predictor 
of venous thromboembolism.  

  5. Known presence of genetic coagulation abnor-
malities (eg, Factor V Leiden, prothrombin 
mutation).  

  6. Pregnancy or the use of oral contraceptives.  
  7. Age extremes in young children and older adults.  
  8. History of multiple CVADs, especially with dif-

ficult or traumatic insertion and the presence of 
other intravascular devices (eg, pacemakers). 1-5  
(II)  

  B. Choose the type of CVAD with the least risk of 
thrombosis.  
  1. Peripherally inserted central catheters (PICCs) 

are associated with higher rates of deep vein 
thrombosis (DVT) than other CVADs due to 
insertion into veins with smaller diameter and 
greater movement in the upper extremity. Critical 
care patients and those with cancer are at a 
greater risk of DVT with PICCs when compared 
to other CVADs. PICC insertion sites in the ante-
cubital fossa have higher rates of DVT than mid-
upper arm insertion sites. PICC insertion through 
the internal jugular vein rather than veins of the 
upper extremity is associated with lower rates of 
DVT than arm veins. 6,7  (I)  

  2. Thrombosis rates for subclavian and internal 
jugular CVAD are comparable for long-term use 
in patients with cancer. 8  (II)  

  3. For short-term use, subclavian sites have lower 
DVT rates than femoral sites, but there is no 
significant difference between jugular and femo-
ral sites. 8  (II)  

  C. For PICCs, measure the vein diameter using ultra-
sound before insertion. Choose a catheter with a 
catheter-to-vein ratio of 45% or less.  
  1. A study of 6Fr triple-lumen PICCs was stopped 

before completion due to an unacceptably high 
rate of DVT.  

  2. 5Fr and 6Fr PICCs develop DVT more rapidly in 
patients with cancer when compared to smaller-
diameter PICCs (eg, 4Fr).  

  3. Reverse taper on the hub end of the catheter, 
resulting in the largest outer diameter being 
inserted into the smallest vein diameter, is thought 
to be a contributing factor. However, 1 compari-
son study between tapered and nontapered PICCs 
could not find a difference between the catheter 
design, although the rate for both catheters was 
high. Trimming a PICC to a patient-specific 
length can result in the largest diameter of a 
reverse-tapered PICC inserted into the vein and 
has been suggested as a factor in DVT. 1,7,9-13  (I)  

  D. Ensure that all CVAD tips are located in the lower 
third of the superior vena cava or cavoatrial junc-
tion as tips located in the mid-to-upper portion of 
the superior vena cava are associated with greater 
rates of DVT. Adjustment of PICCs to achieve cor-
rect tip location is not reported to be associated with 
an increased rate of DVT (see Standard 23,  Central 
Vascular Access Device [CVAD] Tip Location ). 6,14-16  
(II)  

  E. Recognize that the majority of CVAD-associated 
DVT is clinically silent and does not produce overt 
signs and symptoms. Clinical signs and symptoms 
are related to obstruction of venous blood flow and 
include, but are not limited to:  
  1. Pain in the extremity, shoulder, neck, or chest.  
  2. Edema in the extremity, shoulder, neck, or chest.  
  3. Erythema in the extremity.  
  4. Engorged peripheral veins on the extremity, 

shoulder, neck or chest wall.  
  5. Difficulty with neck or extremity motion. 8,14  (II)  

  F. Measure upper-arm circumference before insertion 
of a PICC and when clinically indicated to assess the 
presence of edema and possible DVT. Take this 
measurement 10 cm above the antecubital fossa; 
assess for the location and other characteristics such 
as pitting or nonpitting edema (refer to Standard 33, 
 Vascular Access Site Preparation and Device 
Placement ).  

  G. Anticipate diagnosis of CVAD-associated DVT with 
color-flow Doppler ultrasound in veins of the upper 
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extremity because it is noninvasive and avoids expo-
sure to radiation. Venography with contrast injec-
tion, computed tomography venography, or magnetic 
resonance venography may also be used to assess 
veins that are obscured by the clavicle or ribs. 1,17  (II)  

  H. Anticipate prescription of therapeutic doses of anti-
coagulant medication in the presence of upper 
extremity DVT for at least 3 months after CVAD 
removal. For CVADs with a longer dwell time, con-
tinue the treatment for as long as the CVAD is in 
situ. 18  (II)  

  I. CVAD flushing and locking procedures have no effect 
on catheter-associated venous thrombosis, as the 
technique and solutions used are directed to the inter-
nal CVAD lumen rather than the vein lumen. 19  (V)  

  J. Do not remove a CVAD in the presence of DVT 
when the catheter is correctly positioned at the 
cavoatrial junction, the catheter is functioning cor-
rectly with a blood return, and there is no evidence 
of any infection (refer to Standard 44 , Vascular 
Access Device [VAD] Removal ).  

  K. Encourage the patient to use nonpharmacologic 
strategies for thrombosis prevention whenever pos-
sible, including early mobilization of the catheter-
ized extremity, performance of normal activities of 
daily living, gentle limb exercise, and adequate 
hydration. 14  (II)  

  L. Prophylaxis with anticoagulant therapy is not rec-
ommended, although a meta-analysis in cancer 
patients with tunneled cuffed catheters and implant-
ed ports found that symptomatic DVT is reduced 
with heparin and asymptomatic DVT is reduced 
with warfarin. Another retrospective analysis in can-
cer patients suggests that antiplatelet agents may 
protect against DVT in patients with PICCs; how-
ever, additional study is needed. 20-22  (I)  

  M. Recognize that catheter-related bloodstream infection 
and symptomatic catheter-associated DVT may 
develop simultaneously and is probably caused by the 
fibrin sheath supporting the development of throm-
bosis and allowing for adherence of organisms. This 
may be a greater problem in critically ill patients as 
opposed to home care patients as no correlation 
between infection, lumen occlusion, and thrombosis 
was reported in a study of cancer patients receiving 
home parenteral nutrition. A more recent study 
showed an increased risk of catheter-associated 
bloodstream infection in CVADs that had been 
treated with alteplase for malfunctioning. 23-26  (IV)  

  N. Recognize that pulmonary emboli and postthrom-
botic syndrome are associated with upper extremity 
DVT. 1  (IV)      
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 53.  CENTRAL VASCULAR ACCESS 
DEVICE (CVAD) MALPOSITION  

 Standard   

  53.1 The clinician verifies the documented anatomic 
location of the central vascular access device (CVAD) 
tip upon insertion prior to initial infusion through the 
catheter.      

 Practice Criteria   

  A. Recognize normal vascular, intrathoracic, intraperi-
toneal, and neck anatomy and its relationship to 
acceptable CVAD tip location. CVAD tips move due 
to patient position, respiration, and arm movement. 
Descent of diaphragm and abdominal contents with 
position change from lying to standing, obesity, and 

breast tissue are associated with a change in CVAD 
tip position. 1,2  (I A/P)  

  B. Recognize that primary CVAD malposition may 
occur during the insertion procedure, resulting in 
intravascular or extravascular tip location.  
  1. Intravascular malposition includes the aorta; 

contralateral innominate and subclavian veins; 
ipsilateral or contralateral internal jugular veins 
and tributaries; azygos vein; right or left internal 
thoracic vein; pericardiophrenic vein; internal 
mammary vein; deep in the right atrium (more 
than 2 cm below cavoatrial junction); the right 
ventricle; and a number of small tributary veins 
of the innominate and superior vena cava (SVC). 
Femoral insertion sites may produce malposition 
of the catheter tip in the lumbar, iliolumbar, and 
common iliac veins. Malpositions are reported 
with and without difficult guidewire and/or cath-
eter advancement. Critical care patients may 
have a tendency for a higher rate of malposition 
on peripherally inserted central catheter (PICC) 
insertion because of difficulty in patient position-
ing, use of mechanical ventilation, and different 
venous blood flow characteristics. Primary mal-
position with PICCs is reported to be approxi-
mately 3 times more common than with other 
CVADs. 1,3-9  (I A/P)  

  2. Extravascular malposition includes tip location 
in the mediastinum producing infiltration/
extravasation; in the pleura producing hemotho-
rax or pleural effusion; in the pericardium pro-
ducing pericardial effusion and cardiac tampon-
ade; and in the peritoneum producing intra-
abdominal bleeding. 2,4,10-12  (I A/P)  

  C. Recognize that acquired and congenital anatomical 
variations cause CVAD malposition during 
insertion.  
  1. Acquired abnormalities include stenosis, throm-

bosis, and malignant or benign lesions compress-
ing the vein.  

2.   Congenital abnormalities include persistent left 
superior vena cava (PLSVC) and variations of 
the inferior vena cava, azygous vein, and pulmo-
nary veins. PLSVC is the most common form of 
congenital anomaly and will probably be undi-
agnosed until placement of a CVAD is required. 
PLSVC may be present with or without other 
congenital cardiac anomalies. Before using a 
CVAD in a PLSVC, cardiac imaging studies are 
needed to determine blood flow characteristics. 
Blood flow into the left atrium and the presence 
of right-to-left cardiac shunting pose a signifi-
cant risk for air or thrombotic emboli to a vari-
ety of anatomic locations (eg, brain, kidney) and 
may require repositioning the CVAD. 2,13,14  
(I A/P)  
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  D. Use dynamic ultrasound during the insertion proce-
dure to reduce the risk of inadvertent arterial inser-
tion. Ultrasound is also useful to rule out cephalad 
tip orientation in the jugular vein prior to removal 
of the sterile field (refer to Standard 22,  Vascular 
Visualization ).  

E.   Use tip location technology to enhance awareness of 
primary CVAD malposition during the insertion 
procedure (refer to Standard 23,  Central Vascular 
Access Device [CVAD] Tip Location ).  

  F. If arterial placement of a CVAD is suspected, assess 
waveforms using a pressure transducer, blood gas 
values for a sample taken from the CVAD, or com-
puted tomography (CT) angiogram with contrast. 
Pulsatile flow and color of the blood are not always 
reliable indicators for arterial location. 2,6,15  (I A/P)  

  G. Recognize that secondary CVAD malposition may 
occur at any time during the catheter dwell time.  
  1. Secondary intravascular malposition is also 

known as tip migration and is related to spo-
radic changes in intrathoracic pressure (eg, 
coughing, vomiting); original tip located high in 
the SVC; deep vein thrombosis; congestive heart 
failure; neck or arm movement; and positive 
pressure ventilation. The most common locations 
for secondary CVAD malposition include inter-
nal jugular; innominate (brachiocephalic); sub-
clavian, axillary, and azygos veins; and deep in 
the right atrium. Risk factors for implanted port 
tip migration are reported to be an original tip 
positioned high in the SVC and presence of lung 
cancer. 1,16-18  (I A/P)  

  2. Secondary extravascular CVAD malposition is 
associated with erosion of the catheter tip 
through the vessel wall, usually into a low-pres-
sure space with the risk of bleeding into that 
space. Fistula formation between veins and arter-
ies or veins and other structures (eg, trachea) is 
possible. Cardiac tamponade from a CVAD is 
associated with fluid infusion and may be diag-
nosed with echocardiogram. 2,17,19,20  (I A/P)  

  H. Recognize that the growth of infants and children 
results in suboptimal intravascular tip location when 
a CVAD is indwelling for extended periods of time. 
Correlate growth to tip location, and plan for 
CVAD changes as needed. 21  (V)  

  I. Before and after using a power-injectable PICC for 
CT contrast agent injection, a scout scan, or topo-
gram, is recommended to determine the current 
PICC tip location. Power injection is reported to 
cause PICC tip migration. Tip migration may be 
related to a sudden change in viscosity between 
the contrast agent in the catheter lumen and the 
postprocedure flush of sodium chloride. No evidence 
for other types of CVAD malposition related to 
power injection is available. 22-24  (IV)  

  J. Assess the patient and the CVAD for signs and 
symptoms of catheter dysfunction and associated 
complications before each CVAD infusion as 
these factors will be the first indication of a 
problem:  
   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 versus venous waveform from an 

attached pressure transducer.  
   5. Atrial and ventricular dysrhythmias.  
   6. Changes in blood pressure and/or heart rate.  
   7. Shoulder, chest, or back pain.  
   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 ret-

rograde infusion into the intracranial venous 
sinuses. 2,10,14-17,25  (IV)      

  K. Anticipate diagnostic tests including chest radio-
graph with or without contrast injection, fluorosco-
py, echocardiogram, CT scan, and/or magnetic reso-
nance imaging (MRI) to diagnose secondary malpo-
sition based on clinical signs and symptoms and 
problems with functionality of the catheter. Provide 
the radiology department with clinical information 
to enhance their ability to identify the problem. 
Routine chest radiograph at specific intervals may 
not identify tip migration because of the sporadic 
and unpredictable nature of this type of malposition. 
Chest radiographs for diagnostic purposes should 
include catheter tip location. 2,6,7,13,16,18,26  (IV)  

  L. Manage malposition depending upon the location of 
the CVAD, the continued need for infusion therapy, 
and the patient’s acuity. Collaboration with the 
licensed independent practitioner (LIP) may be 
required.  
  1. For PICCs with intracardiac location that is more 

than 2 cm below the cavoatrial junction, retract 
catheter based on electrocardiogram (ECG) 
results, or from measurement of the specific dis-
tance on the chest radiograph.  

  2. For PICCs with jugular vein location, noninva-
sive techniques are preferred. Reported effective 
methods include elevating the patient’s head, 
flushing the catheter, walking, or a combination 
of these techniques. Invasive techniques include 
partial PICC retraction with guidewire tech-
niques, catheter flushing while advancing, and 
retraction and advancement under fluoroscopy.  

  3. 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. Consult with the LIP 
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before removal from arteries to determine if sur-
gical removal or use of a percutaneous closure 
device is most appropriate.  

  4. Fluid aspiration through the CVAD before 
removal may be indicated if cardiac tamponade 
is suspected. Consult with the LIP.  

  5. Removal from other extravascular tip locations 
may cause hematoma or pleural or peritoneal 
effusions.  

  6. Removal when an infiltration or extravasation 
has occurred will require a treatment plan for the 
specific medication involved. 2,6,26-28  (IV)  

  M. Withhold infusion through a malpositioned catheter 
until proper tip position has been established. Assess 
the infusion therapy being administered and, if pos-
sible, insert a short peripheral catheter to continue 
therapy. If the infusion therapy is not possible 
through a peripheral vein, the nurse should assess 
the potential risk for discontinuing therapy and con-
sult with the LIP regarding changing the infusion 
therapy until the proper CVAD tip location can be 
reestablished. 14,29  (V)  

  N. Arm movement, body habitus, patient manipulation 
(eg, Twiddler’s syndrome), and inadequate catheter 
stabilization cause CVAD dislodgment (movement 
of the CVAD into or out of the insertion site), result-
ing in changes of the external catheter length and 
alteration of CVAD tip location.  
  1. Never advance any external portion of the 

CVAD that has been in contact with skin into the 
insertion site. No antiseptic agent or technique 
applied to skin or the external catheter will ren-
der skin or the catheter to be sterile, and no stud-
ies have established an acceptable length of time 
after insertion for such catheter manipulation.  

  2. Measure the external CVAD length and compare 
to the external CVAD length documented at 
insertion. Dislodgment could indicate the tip 
location is suboptimal, increasing the risk for 
catheter-related thrombosis.  

  3. Management may require catheter exchange or 
removal and insertion at a new site. 29,30  (V)      
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 Section Standards   

  I. To ensure patient safety, the clinician is competent in 
the management of intraspinal, 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. Intraspinal, IO, and subcutaneous access and medi-
cation/solution infusion are initiated upon the order of 
a licensed independent practitioner (LIP).  
  III. Insertion, care and management, and complication 
management for intraspinal, IO, and subcutaneous 
access are established in organizational policies, proce-
dures, and/or practice guidelines.       

 54. INTRASPINAL ACCESS 
DEVICES  

 Standard   

  54.1 Intraspinal access devices and administration sets 
are identified and labeled as a specialized infusion 
administration system and differentiated from other 
infusion administration and access systems.  
  54.2 Only preservative-free medications are adminis-
tered via the intraspinal route.  
  54.3 Removal of a temporary intraspinal access 
device (intrathecal and epidural) is performed either 
by or upon the order of a licensed independent prac-
titioner (LIP) in accordance with rules and regulations 
promulgated by the state’s Board of Nursing and in 
accordance with organizational policy. Removal of 
long-term implanted ports/reservoirs/pumps or tun-
neled intraspinal devices are considered surgical 
procedures.      

 Practice Criteria   

  A. Anticipate intraspinal (epidural/intrathecal) infusion 
administration for patients in practice settings from 
acute care to outpatient and home care who require 
pain management (eg, during/after a surgical proce-
dure, women in labor, chronic malignant and non-
malignant pain) and for spasticity control. Infusions 
may include opioids alone, opioids in combination 
with dilute local anesthetics, and opioids in combi-
nation with local anesthetics and clonidine. 
Antineoplastic agents and pain medications may be 
administered via an intraventricular access device. 1-9  
(IV)  

  B. Provide comprehensive education to clinicians who 
care for patients receiving intraspinal infusions to 
include the following content: related anatomy and 
physiology; pharmacology; patient assessment and 
monitoring; use and troubleshooting of access devic-
es; side effect management; recognition and manage-
ment of complications and emergency situations; 
device removal; patient and caregiver education; and 
review of organizational policies and procedures 
(see Standard 5,  Competency Assessment and 
Validation ). 5  (V)  

  C. Administer only preservative-free medications via an 
intraspinal route; these include, but are not limited 
to, morphine, fentanyl, hydromorphone, ziconotide, 
clonidine, bupivacaine, baclofen, and 0.9% sodium 
chloride (USP). 1,4,6  (V)  

  D. Titrate medications carefully during medication ini-
tiation when converting from one route to another 
(eg, intravenous to epidural to intrathecal), when 
converting from one medication to another, and 
when adding adjuvant medications. Dosing and opi-
oid conversion guidelines should be used, and dos-
ing should start extremely low when converting 
from one medication to another. 1,2  (V)  

 Section Eight: Other Infusion Devices  
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  E. Perform a medication reconciliation with every 
patient encounter; ask patients to report every 
medication that they take including prescription, 
over-the-counter, and complementary/herbal medi-
cations, as concomitant medication use may increase 
the risk of complications of intraspinal therapy (see 
Standard 13,  Medication Verification ). 8  (V)  

  F. Maintain strict aseptic technique while wearing a 
mask and sterile gloves during any intraspinal access 
or maintenance procedure. 4,6,10,11  (V)  

  G. Confirm proper placement of the intraspinal access 
device before any infusion or medication adminis-
tration. 4,6,11  (V)  
  1. Aspirate epidural access devices prior to medica-

tion administration to ascertain the absence of 
spinal fluid and blood; if greater than 0.5 mL 
serous fluid is aspirated, notify the LIP, and do 
not administer the medication.  

  2. Aspirate intrathecal and ventricular access devic-
es prior to medication administration to ascer-
tain the presence of spinal fluid and the absence 
of blood.  

  H. Filter infusion medications using a surfactant-free 
0.2-micron filter. 6,11  (V)  

  I. Administer continuous infusions using an electronic 
infusion device with anti–free-flow protection. 
Patient-controlled analgesia may be used with epi-
dural infusions. 4,7,8  (V)  

  J. Perform the access procedure and medication filling 
of an implanted intraspinal delivery system with a 
medication reservoir at regular intervals in accordance 
with the manufacturer’s directions for use. 4,8  (V)  
  1. Ensure strict attention to needle placement to 

avoid accidental injection into surrounding 
tissue.  

  2. Observe patients for at least 30 minutes after a 
pump refill.  

  3. Ensure availability of naloxone to treat inadvert-
ent overdoses.  

  K. Apply a sterile dressing, and stabilize the intraspinal 
access site:  
  1. Routine dressing changes for short-term epidural 

and intrathecal access devices are not recom-
mended due to risk for dislodgment. 4  (V)  

  2. Perform site care and dressing changes over a 
tunneled and accessed implanted epidural device 
in accordance with organizational policy; there 
are no evidence-based recommendations for rou-
tine site care and dressing changes. (V, Committee 
Consensus)  

  3. If site care is performed, allow any skin antiseptic 
agent to fully dry as all antiseptic agents have the 
potential to be neurotoxic. 4,6  (V)  

  4. Use a transparent semipermeable membrane 
(TSM) dressing to allow for site visualization. 6  
(V)  

  5. After the first 24 hours postplacement of a ven-
tricular reservoir, leave the site open to air. 4  (V)  

  6. Consider the use of chlorhexidine-impregnated 
dressings for patients with an epidural access 
device. A significant reduction in epidural skin 
colonization and catheter tip colonization has 
been demonstrated with their use. 12,13  (III)  

  7. Reduce the risk of accidental dislodgment by tap-
ing a tension loop of tubing to the patient’s 
body. 6  (V)  

  8. Subcutaneous tunneling and sutures resulted in 
fewer incidents of premature dislodgment of 
thoracic epidural catheters when compared to 
taping. 14  (III)  

  L. Identify catheter tip dislodgment by routinely assess-
ing for changes in external catheter length; clinical 
evidence of catheter tip dislodgment may include 
decrease in pain control (eg, intrathecal placement 
dislodges to epidural space) or an increase in side 
effects (eg, epidural placement dislodges to intrathe-
cal space). 4,7  (V)  

  M. Assess and monitor patients after initiating or 
restarting an intraspinal infusion in a fully equipped 
and staffed environment (eg, hospital setting) for at 
least the first 24 hours. Be especially vigilant when 
monitoring higher-risk patients, such as those with 
sleep apnea, psychiatric conditions, or patients tak-
ing concomitant medications. 2,8  (V)  

  N. Maintain peripheral intravenous access for at least 
24 hours due to the potential need for naloxone 
administration for evidence of respiratory depres-
sion. 6  (V)  

  O. Assess the patient’s response to therapy at estab-
lished intervals. Recommendations include assessing 
at the following time intervals: hourly for the first 
24 hours and then every 4 hours; assessment of out-
patients and patients receiving home care should 
occur with every patient encounter. 5,7,8  (V)  
  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, tempera-
ture.  

  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.  
  6. Presence of any side effects: pruritis, nausea, uri-

nary retention, orthostatic hypotension, motor 
block.  

  7. Signs of catheter insertion site infection or epi-
dural abscess, such as back pain, tenderness, 
erythema, swelling, drainage, fever, malaise, 
neck stiffness, progressive numbness, or motor 
block.  
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  8. Dressing for intactness and absence of moisture/
leakage.  

  9. Catheter and administration set connections.  
  10. Changes in sensory or motor function that may 

indicate an epidural hematoma, including unex-
plained back pain, leg pain, bowel or bladder 
dysfunction, and motor block.  

  11. Oxygen saturation levels via pulse oximeter and 
carbon dioxide levels as prescribed.  

  12. Electronic infusion device for history of analgesic 
use and correct administration parameters.      

  P. Address the following patient education topics 1,4,8 : 
(V)  
  1. The importance of reporting alcohol use and all 

medications used including prescription, over-
the-counter, and complementary medications.  

  2. Signs and symptoms to report, including changes 
in pain perception, new or worsening side effects, 
and fever.  

  3. Clinical signs of overdose including dizziness, 
sedation, euphoria, anxiety, seizures, and respir-
atory depression.  

  4. Patients with implanted infusion pump systems: 
caution with active repetitive bending or twisting 
of spine as these may increase the risk for cathe-
ter damage or dislodgment; increased pain and 
withdrawal symptoms may be indicative of 
problems.      
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 55.  INTRAOSSEOUS (IO) ACCESS 
DEVICES  

 Standard   

  55.1 The clinician evaluates the patient and anticipates 
appropriate use of the intraosseous (IO) route in the 
event of difficult vascular access for emergent, urgent, 
and medically necessary situations.      

 Practice Criteria   

  A. In the event of adult or pediatric cardiac arrest, 
anticipate use of the IO route if intravenous access is 
not available or cannot be obtained quickly. Pediatric 
advanced life support guidelines suggest the use of 
the IO route as the initial vascular access route. 1-7  
(II)  

  B. The IO route may also be considered 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, or severe dehydration; and/or when delay of 
care is compromised without rapid vascular access. 
Use of IO infusion is also reported in anesthesia. 8-18  
(IV)  

  C. Increase and improve appropriate IO use through 
education and competency programs as underuse of 
the IO route in emergency departments is reported. 19  
(II)  
  1. Include the following in competency programs: 

initial and ongoing validation of safe insertion 
knowledge and skills through demonstration; 
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demonstration of appropriate maintenance; abil-
ity to recognize complications related to IO 
access (see Standard 5,  Competency Assessment 
and Validation ). 20,21  (V)  

  D. Use an appropriate IO device; 3 categories of devic-
es are available, including manual needles, impact 
driven, and drill powered. Performance (success 
rates, time of placement, ease of use, user prefer-
ence) of different IO devices was evaluated with few 
comparative studies and weak evidence supporting 
superiority of the battery-powered IO drill over 
manual needles and other semiautomatic devic-
es. 11,12,22-26  (IV)  

  E. Select an appropriate IO site based on the clinical 
situation and device specifics. Refer to manufactur-
ers’ directions for use as each IO device has approval 
for particular sites.  
  1. Insertion sites most commonly reported in the 

literature for use in both adults and children 
include the proximal and distal tibia and the 
proximal humerus, the distal femur for children, 
and the sternum in adults.  

  2. Other sites less commonly reported in the 
literature and that may be off-label for IO access 
include the radius, ulna, pelvis, and 
clavicle. 10,11,15,18,23,24,27  (IV)      

  F. Avoid IO access in the following sites/situations:  
  1. Absolute contraindications (related to anatomic 

issues): compartment syndrome in target extrem-
ity; previously used IO site or recent failed IO 
attempt; fractures at or above the site; previous 
orthopedic surgery/hardware; presence of infec-
tion or severe burns near the insertion site; and 
local vascular compromise.  

  2. Presence of bone diseases such as osteogenesis 
imperfecta, osteopetrosis, and osteoporo-
sis. 11,12,15,18,23,27,28  (IV)      

  G. Consider the use of lidocaine as a local anesthetic 
during insertion (subcutaneously at the intended 
site). For infusion-related pain, consider IO admin-
istration of 2% preservative-free and epinephrine-
free lidocaine given slowly prior to infusion initia-
tion. 12,13,15,18,23,26-28  (V)  

  H. Adhere to aseptic technique during IO access. 
Perform skin antisepsis using an appropriate 
solution (eg, >0.5% chlorhexidine in alcohol solu-
tion, povidone-iodine, 70% alcohol) based on 
organizational policies and procedures. There is no 
evidence addressing the optimal antiseptic 
solution. 12,18,23,26,27,29  (V)  

  I. Confirm proper placement of the IO device by 
assessment of the needle position, sensation of loss 
of resistance upon bone penetration, absence of any 
signs of infiltration upon flushing with 5- to 10-mL 
(adults) or 2- to 5-mL (pediatric) preservative-free 
0.9% sodium chloride (USP). The ability to aspirate 

blood or bone marrow also assists in confirmation 
but may be difficult in certain patients (eg, severe 
dehydration) and therefore is not an indication of 
improper placement if other indications of place-
ment confirmation are present. 10,24,27  (V)  

  J. Apply a sterile dressing over the IO access site, and 
stabilize device. 18,29  (V)  

  K. Limit dwell time of the IO device to no longer than 
24 hours. Assess for an appropriate replacement 
vascular access device (VAD) (see Standard 26, 
 Vascular Access Device [VAD] Planning ). 11,18,20  (V)  

  L. Monitor for complications associated with IO 
access. While relatively uncommon, the most com-
mon reported complication is infiltration/extravasa-
tion from dislodgment and compartment syndrome. 
Infants and young children may be at greater risk for 
extravasation and subsequent compartment syn-
drome due to small bone size and too long needle 
length. 10-12,14,15,18,24,26,27,30,31  (IV)  
  1. Reduce risk for infiltration/extravasation through 

avoiding multiple attempts at IO access at the 
same site; ensuring proper needle placement; 
securing IO device; rechecking IO placement, 
especially before infusing highly irritating solu-
tions/known vesicants and large volume infu-
sions; ongoing and frequent assessment of the IO 
site and extremity; and limiting infusion time to 
less than 24 hours. 27,30-32  (IV)  

  2. Rarely reported complications include iatrogenic 
fracture, infection, fat emboli, and osteomyelitis. 
Infectious complications were more likely to 
occur with prolonged infusion or if bacteremia 
was present during the time of 
insertion. 10-12,14,15,18,24,26,27,30-32  (IV)      

 REFERENCES 

  Note: All electronic references in this section were accessed September 
8, 2015 . 

 1. Neumar RW, Otto CW, Link MS, et al. Part 8: adult advanced 
cardiovascular life support: 2010 American Heart Association 
guidelines for cardiopulmonary resuscitation and emergency car-
diovascular care.  Circulation . 2010;122(suppl 3):S729-S767. 

 2. Kleinman NE, Chameides L, Schexnayder SM, et al. Part 14: 
pediatric advanced life support: 2010 American Heart Association 
guidelines for cardiopulmonary resuscitation and emergency car-
diovascular care.  Circulation . 2010;122(suppl 3):S876-S908. 

 3. Deakin CD, Nolan JP, Soar J, et al. Section 4: European 
Resuscitation Council guidelines for resuscitation, 2010: adult 
advanced life support.  Resuscitation . 2010;81:1305-1352. 

 4. Biarent D, Bingham R, Eich C, et al. Section 6: European 
Resuscitation Council guidelines for resuscitation, 2010: pediat-
ric life support.  Resuscitation . 2010;81:1364-1388. 

 5. Leidel BA, Kirchoff C, Bogner V, et al. Comparison of intraosse-
ous versus central venous access in adults under resuscitation in 
the emergency department with inaccessible peripheral veins. 
 Resuscitation . 2012;83:40-45. 

JIN-D-15-00057.indd   S121JIN-D-15-00057.indd   S121 05/01/16   11:30 PM05/01/16   11:30 PM



S122 Copyright © 2016 Infusion Nurses Society Journal of Infusion Nursing

 6. Reades R, Studnek JR, Vandeventer S, Garrett J. Intraosseous 
versus intravenous vascular access during out of hospital cardiac 
arrest: a randomized controlled trial.  Ann Emerg Med . 
2011;58(6):509-516. 

 7. Hoskins SL, do Nascimento P Jr, Lima RM, Espana-Tenorio JM, 
Kramer GC. Pharmacokinetics of intraosseous and central venous 
drug delivery during cardiopulmonary resuscitation. 
 Resuscitation . 2012;83:107-112. 

 8. Rouhani S, Meloney L, Ahn R, Nelson B, Burke TF. Alternative 
rehydration methods: a systematic review and lessons for 
resource-limited care.  Pediatrics . 2011;127(3):e748-e757. 

 9. Neuhaus D, Weiss M, Engelhardt T, et al. Semi-elective intraosse-
ous infusion after failed intravenous access in pediatric anesthe-
sia.  Pediatr Anesth . 2010;20(2):168-171. 

 10. Tobias JD, Ross AK. Intraosseous infusions: a review for the 
anesthesiologist with a focus on pediatric use.  Anesth Analg . 
2010;110(2):391-401. 

 11. Luck RP, Haines C, Mull CC. Intraosseous access.  J Emerg Med . 
2010;39(4):468-475. 

 12. The Consortium on Intraosseous Vascular Access for Emergent 
and Nonemergent Situations in Various Healthcare Settings [posi-
tion paper]. Recommendations for the use of intraosseous access 
for emergent and nonemergent situations in various healthcare 
settings: a consensus paper.  J Infus Nurs . 2010;33(6):346-351. 

 13. Emergency Nurses Association/Emergency Nursing Resources 
Development Committee. Emergency nursing resource: difficult 
intravenous access.  http://www.guideline.gov/content.
aspx?id=36841 . Published 2011. 

 14. Hansen M, Meckler G, Spiro D, Newgard C. Intraosseous line 
use, complications, and outcomes among a population-based 
cohort of children presenting to California hospitals.  Pediatr 
Emerg Care . 2011;27(10):928-932. 

 15. Anson JA. Vascular access in resuscitation: is there a role for the 
intraosseous route?  Anesthesiology . 2014;120(4):1015-1031. 

 16. Anson JA, Sinz EH, Swick JT. The versatility of intraosseous 
vascular access in perioperative medicine: a case series.  J Clin 
Anesth . 2014;27(1):63-67. 

 17. Neuhaus D. Intraosseous infusion in elective and emergency anes-
thesia: when should we use it?  Curr Opin Anesthesiol . 
2014;27(3):282-287. 

 18. Vizcarra C, Clum S. Intraosseous route as alternative access for 
infusion therapy.  J Infus Nurs . 2010;33(3):162-174. 

 19. Voigt J, Waltzman M, Lottenberg L. Intraosseous vascular access 
for in-hospital emergency use: a systematic clinical review of the 
literature and analysis.  Pediatr Emerg Care . 2012;28(2):185-199. 

 20. Infusion Nurses Society [position paper]. The role of the regis-
tered nurse in the insertion of intraosseous devices.  J Infus Nurs . 
2009;32(4):187-188. 

 21. National Association of EMS Physicians [position paper]. 
Intraosseous vascular access in the out-of-the hospital setting.  http://
www.naemsp.org/Documents/Position%20Papers/POSITION%20
IntraosseousVascularAccessintheoutofhospitalsetting.pdf . 
Published 2006. 

 22. Weiser G, Hoffmann, Galbraith R, Shavit I. Current advances in 
intraosseous infusion: a systematic review.  Resuscitation . 
2012;83:20-26. 

 23. Fowler R, Gallagher JV, Isaacs SM, et al. The role of intraosseous 
vascular access in the out-of-hospital environment [resource 
document to NAEMSP position statement].  Prehospital Emerg 
Care . 2007;11(1):63-66. 

 24. Hunsaker S, Hillis D. Intraosseous vascular success for alert 
patients.  Am J Nurs . 2013;113(11):34-39. 

 25. Olaussen A, Williams B. Intraosseous access in the prehospital 
setting: literature review.  Prehosp Disaster Med . 2012;27(5):468-
472. 

 26. Garside J, Prescott S, Shaw S. Intraosseous vascular access in 
critically ill adults: a review of the literature.  Nurs Crit Care . Feb 
2015. doi:10.1111/nicc.12163. 

 27. Dev SP, Stefan RA, Saun T, Lee S. Insertion of an intraosseous 
needle in adults.  N Engl J Med . 2014;24:e35. 

 28. Paxton JH. Intraosseous vascular access: a review.  Trauma . 
2012;14(3):195-232. 

 29. Parker M, Henderson K. Alternative infusion access devices. In: 
Alexander M, Corrigan A, Gorski L, Hankins J, Perucca R, eds. 
 Infusion Nursing: An Evidence-Based Approach . 3rd ed. St 
Louis, MO: Saunders/Elsevier; 2010:516-524. 

 30. Dolister M, Miller S, Borron S. Intraosseous vascular access is 
safe, effective and costs less than central venous catheters for 
patients in the hospital setting.  J Assoc Vasc Access . 
2013;14(3):216-224. 

 31. Taylor CC, Clarke NMP. Amputation and intraosseous access in 
infants.  BMJ . 2011;342:d2778. 

 32. Atanda A Jr, Statter MB. Compartment syndrome of the leg after 
intraosseous infusion: guidelines for prevention, early detection, 
and treatment.  Am J Orthop . 2008;37(12):e198-e200.    

 56.  CONTINUOUS 
SUBCUTANEOUS INFUSION 
AND ACCESS DEVICES  

 Standard   

  56.1 The clinician assesses the patient for appropriate-
ness of the subcutaneous route in relation to the pre-
scribed medication or solution, the patient’s clinical 
condition, and the presence of adequate subcutaneous 
tissue.      

 Practice Criteria   

  A. Consider administration of isotonic solutions (5% 
dextrose in water or 0.9% sodium chloride) via a 
subcutaneous access device (hypodermoclysis) for 
treatment of mild to moderate dehydration. 1-8  (V)  

  B. Consider the subcutaneous route for continuous 
opioid (eg, morphine, hydromorphone, fentanyl) 
and other infusion therapies/medications (eg, immu-
noglobulin therapy, terbutaline). In addition, admin-
ister other medication on an intermittent basis via a 
subcutaneous access device. 2,5,9-11  (V)  

  C. Use hyaluronidase to facilitate the dispersion and 
absorption of 1,000 mL or more of subcutaneously 
administered hydration solutions in adults and pedi-
atric patients. The dosage of subcutaneous solutions 
administered is dependent upon the patient’s age, 
weight, clinical condition, and laboratory values. 
The rate and volume of subcutaneous fluid 
administration should not exceed those employed 
for intravenous infusion. 2,3,5-7,12-20  (V)  
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  D. Consider the use of hyaluronidase to increase the dis-
persion and absorption of other injected drugs. 19,20  (V)  
  1. In patients taking salicylates (eg, aspirin), ster-

oids (eg, cortisone or estrogens), or antihista-
mines, a larger dose of hyaluronidase for equiva-
lent dispersing effect may be required. 19  (V)  

  2. Do not use hyaluronidase to enhance the disper-
sion and absorption of dopamine and/or alpha-
agonist drugs, as the drugs are incompatible. 
Consult the drug manufacturers’ references prior to 
administering any drug with hyaluronidase. 19  (V)  

  3. When hyaluronidase is added to a local anes-
thetic agent, it hastens the onset of analgesia and 
tends to reduce the swelling caused by local infil-
tration, but the wider spread of the local anes-
thetic solution increases its absorption; this 
shortens its duration of action and tends to 
increase the incidence of systemic reaction. 19  (V)  

  4. Use with caution in a nursing mother as it is not 
known if hyaluronidase is excreted in breast 
milk. 19  (V)  

  5. Assess for adverse reactions of hyaluronidase of 
mild local access site reactions such as redness, 
pain, anaphylactic-like reactions, and allergic 
reactions. 19  (V)  

  E. Select a site for subcutaneous access to include areas 
with intact skin that are not near a joint and have 
adequate subcutaneous tissue, such as the upper 
arm, subclavicular chest wall, abdomen (at least 2 
inches away from the umbilicus), upper back, and 
thighs and/or as recommended by the drug manufac-
turer. Avoid areas that are scarred, infected, or 
acutely inflamed. 1,2,5-7,21  (V)  

  F. Rotate the subcutaneous access site used for medica-
tion administration every 7 days and as clinically 
indicated based on the access site assessment 
findings. 5,6  (V)  

  G. Rotate the subcutaneous access site used for hydra-
tion solutions every 24 to 48 hours or after 1.5 to 2 
liters of solution has infused and as clinically indicat-
ed based on the access site assessment findings. 2,7  (V)  

  H. Assess the subcutaneous access site and rotate the 
site when there is erythema, swelling, leaking, local 
bleeding, bruising, burning, abscess, or pain. 1,5-7  (V)  
  1. For patients receiving subcutaneous immuno-

globulin infusions, some swelling and site erythe-
ma, pain, and pruritis are common and tend to 
decrease over time. Persistent reactions may 
require a slower infusion rate or decreased vol-
ume per site, longer needle, or site change. 10,22  (V)  

  I. Use a small-gauge (ie, 24- to 27-gauge) infusion 
device to establish subcutaneous access, and insert 
the subcutaneous infusion device according to the 
manufacturer’s guidelines. Use a subcutaneous 
needle labeled for high flow rates when indicated by 
the drug manufacturer. 5-7,21  (V)  

  1. A stainless steel winged needle is not recom-
mended. 5  (IV)  

  J. Perform skin antisepsis prior to inserting the subcu-
taneous access device using 70% isopropyl alcohol, 
povidone-iodine, or >0.5% chlorhexidine in alco-
hol solution. 6,23  (V)  

  K. Aspirate the subcutaneous infusion access device to 
confirm the absence of a blood return prior to 
medication and fluid administration. 5,6,10  (V)  

L.   Apply a transparent semipermeable membrane 
(TSM) dressing over the subcutaneous access site to 
allow for continuous observation and assessment. 
Change the TSM dressing with each subcutaneous 
site rotation but immediately if the integrity of the 
dressing is compromised. 2,5,7  (V)  

  M. The optimal subcutaneous infusion rate is unknown. 
Medication infusion rates of 3 to 5 mL per hour are 
reported, and hydration infusion rates of up to 1500 
mL over 24 hours are reported. More than 1 subcu-
taneous infusion site may be used to accomplish a 
larger infusion volume. Follow the manufacturer’s 
recommended subcutaneous administration rate/infu-
sion method for immunoglobulin infusions. 2,6,7,9  (V)  

  N. Regulate the infusion of medications administered 
as a continuous infusion via a subcutaneous access 
device using an electronic infusion device that has 
the ability to titrate the rate up or down if required 
to improve tolerability. 5,21  (V)  

  O. Infuse isotonic fluids for hydration via a subcutaneous 
access device using a manual flow regulator. 4,6,7  (V)      
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 Section Standards   

  I. Infusion therapy administration is initiated upon the 
orders of a licensed independent practitioner (LIP) in 
accordance with organizational policies and proce-
dures.  
  II. References and resources that include current infor-
mation about parenteral medications and solutions, 
including indications, dosing, acceptable infusion 
routes/rates, compatibility data, and adverse/side effects, 
are readily available to the clinician at the point of care.  
  III. At least 2 patient identifiers are used to ensure accu-
rate patient identification when administering infusion 
medications and solutions.  
  IV. Aseptic technique is adhered to during all aspects of 
parenteral medication and solution administration.       

 57. PARENTERAL MEDICATION 
AND SOLUTION ADMINISTRATION  

 Standard   

  57.1 The clinician reviews information regarding the 
prescribed medication/solution including indications, 
dosing, acceptable infusion routes/rates, compatibility 
data, and adverse/side effects for appropriateness prior 
to administration.  
  57.2 Medications and infusion solutions are identi-
fied, compared against the medication order, and veri-
fied by reviewing the label for the name (brand and 
generic), dosage and concentration, beyond-use date, 
expiration date, sterility state, route, rate, and fre-
quency of administration, and any other special 
instructions.      

 Practice Criteria   

  A. Review the order for appropriateness of prescribed 
infusion solution or medication for the patient’s age 
and condition, access device, dose, rate and route of 
administration; follow the rights of medication 

administration; address concerns about the appro-
priateness of orders with the pharmacist, prescribing 
licensed independent practioner (LIP), supervisor, 
and/or risk management, or as defined in organiza-
tional policy. 1-4  (V)  

  B. Recognize physiologic characteristics and effects on 
drug dosage and volume limitations, pharmacologic 
actions, interactions, side effects/toxicities, monitor-
ing parameters, and response to infusion therapy 
when administering solutions and medications to 
special patient populations (eg, neonatal, pediatric, 
pregnant, older adults) (refer to Standard 2,  Special 
Patient Populations ).  

  C. Administer solutions and medications prepared and 
dispensed from the pharmacy or as commercially 
prepared solutions and medications in accordance 
with USP  < 797 > ; if compounded outside of the 
pharmacy (“immediate-use” compounded sterile 
product), initiate administration within 1 hour after 
the start of the preparation (refer to Standard 17, 
 Compounding and Preparation of Parenteral 
Solutions and Medications ).  

  D. Identify and verify medications and infusion solu-
tions and medications:  
  1. Review the label for accuracy against the order 

(name, dosage, concentration, administration 
route, frequency, infusion rate); integrity of 
solution (eg, no leakage/discoloration/precipi-
tate/gas formation); integrity of packaging (eg, 
open or damaged packaging); sterility (within 
beyond-use or expiration date); and in the alter-
native care settings, verify appropriate storage/
refrigeration.  

  2. Perform a medication reconciliation at each care 
transition and when a new medication(s) is 
ordered to reduce the risk of medication error, 
including omissions, duplications, dosing errors, 
and drug interactions.  

  3. Use technology according to organizational poli-
cies and procedures (eg, bar code, smart pump 
with dose-error reduction software), when 

 Section Nine: Infusion Therapies  
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available, to verify medications prior to adminis-
tration.  

  4. Discard and do not use any medication syringes 
that are unlabeled unless the medication is pre-
pared at the patient’s bedside and immediately 
administered without a break in the process.  

  5. Perform an independent double check by 2 clini-
cians according to organizational procedures for 
high-alert medications (refer to Standard 13, 
 Medication Verification ).  

  E. Limit the use of add-on devices (eg, extension sets) 
to only those clinically indicated due to increased 
risk for contamination from manipulation and to 
the risk for accidental disconnections and miscon-
nections (refer to Standard 36,  Add-on Devices ).  

  F. Prepare solutions and medications for administra-
tion (eg, spiking infusion container, priming) just 
prior to administration. 5,6  (V)  

  G. Administer intravenous (IV) push medications and 
any subsequent flush at the rate recommended by 
the manufacturer or in accordance with organiza-
tional procedures or guidelines, and use an appro-
priate volume of flush solution to ensure administra-
tion of the entire dose.  
  1. Administer IV push medications through the 

needleless connector port closest to the patient in 
an existing IV infusion to allow the medication 
to reach the circulatory system as soon as 
possible. 6  (V)      

  H. Do not add medications to infusing containers of IV 
solutions. 7  (V)  

  I. Assess vascular access device (VAD) function and 
patency prior to administration of parenteral solu-
tions and medications (refer to Standard 40,  Flushing 
and Locking ).  

  J. Perform disinfection of connection surfaces (ie, 
needleless connectors, injection ports) before medi-
cation administration, flushing, and locking proce-
dures (refer to Standard 34,  Needleless Connectors ).  

  K. Reduce the risk for administration set misconnec-
tions:  
  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. Label administration sets with the infusing solu-
tion/medication near the patient connection and 
near the solution container.  

  3. Instruct the patient, caregivers, and unlicensed 
assistive personnel (UAP) to obtain assistance 
from licensed staff whenever there is a real or 
perceived need to connect or disconnect devices 
or infusions unless the patient or caregiver is 
independently administering infusion medica-
tions, as in a home care setting.  

  4. Route tubing having different purposes in differ-
ent directions (eg, IV catheters routed toward the 
head; feeding tubes routed toward the feet). 8,9  (IV)      

  L. Anticipate the implementation of new connector 
standards from the International Organization for 
Standardization (ISO). New connectors that will 
make it nearly impossible to connect from one deliv-
ery system to another (eg, enteral to IV) are being 
engineered and introduced into the health care sys-
tem. This requires awareness, organizational prepa-
ration, and clinician education and training. 10  (V)  

  M. There is insufficient evidence to recommend the fre-
quency of routine replacement of IV solution con-
tainers (without postmanufacturer additives) with 
the exception of parenteral nutrition solutions, which 
are replaced every 24 hours. Replacing other IV solu-
tion containers less often than every 24 hours is 
considered in times of product shortages, but such 
decisions are weighed against the risk of infection. 
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 recommended (see 
Standard 61,  Parenteral Nutrition ). 11,12  (III)  

  N. Provide patient/caregiver education including, but 
not limited to, infusion administration 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 ).  

  O. 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 effec-
tive delivery of the prescribed therapy. 1,13  (V)  

  P. Discontinue infusion medications/solutions:  
  1. Upon LIP order.  
  2. In the event of a severe reaction (eg, anaphylac-

tic/anaphylactoid reaction, speed shock, circula-
tory overload); notify rapid response team as 
available and LIP immediately. 13  (V)      

  Q. Document as follows:  
  1. Type of therapy, drug, dose, rate, time, route, 

and method of administration.  
  2. When multiple vascular access devices (VADs) or 

catheter lumens are used, document which solu-
tions and medications are being infused through 
each device or lumen.  

  3. Condition and patency of VAD site prior to and 
after infusion therapy.  

  4. Discontinuation of therapy and reason for dis-
continuation.  

  5. Patient’s response to infusion therapy including 
symptoms, side effects, or adverse events and 
laboratory tests as appropriate.  

  6. Patient/caregiver participation in, and under-
standing of, therapy, interventions, and patient 
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education (refer to Standard 10,  Documentation 
in the Medical Record ).      
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 58. ANTINEOPLASTIC THERAPY  

 Standard   

  58.1 Antineoplastic agents are administered only upon 
written orders, including new orders or changes to 
existing orders. Verbal orders are acceptable only if 

antineoplastic agents are to be placed on hold or discon-
tinued.  
  58.2 Compounding of antineoplastic agents is in accord-
ance with state and federal regulations; the American 
Society of Health-System Pharmacists (ASHP); the Drug 
Quality and Security Act; and the United States 
Pharmacopoeia (USP)-National Formulary (NF), includ-
ing but not limited to General Chapter  < 797 > .  
  58.3 Clinical management of potential adverse events, 
including treatment and management of anaphylactic 
reactions and extravasation injuries, is addressed in 
organizational policies, procedures, and/or practice 
guidelines.      

 Practice Criteria   

  A. Ensure that personal protective equipment (PPE) 
and engineering controls are in place for clinicians 
working with antineoplastic drugs in the health care 
setting. Antineoplastic drugs are considered hazard-
ous drugs, and organizational policies and proce-
dures to reduce risk for drug exposure should be in 
place (see Standard 15,  Hazardous Drugs and 
Waste ).  
  1. Provide access to PPE; safety data sheets (SDSs; 

formerly material safety data sheets); spill kits; 
containment bags; and designated waste disposal 
containers in all areas where hazardous drugs are 
handled. 1-6  (V)  

  2. During compounding, employ the following: 
double chemotherapy gloves; protective gown; 
eye/respiratory protection; ventilated engineering 
controls such as a class II biological safety cabi-
net (BSC) or compounding aseptic containment 
isolator (CACI); closed system drug transfer 
device. 1,6  (V, Regulatory)  

  3. During drug administration, employ the follow-
ing: double gloves; protective gown; eye protec-
tion if liquid could splash; respiratory protection 
if inhalation potential; and a closed system drug 
transfer device. 1,2  (V)  

  4. Drug administration sets should be attached and 
primed prior to the addition of the antineoplastic 
agent within the BSC or CACI. 7  (V)  

  B. Ensure that only qualified clinicians administer anti-
neoplastic therapy based on completion of a special-
ized education and competency program; annual 
assessment of competency is recommended. 4,5,8  (V)  

  C. Ensure that informed consent was obtained prior to 
initiation of antineoplastic therapy, which should 
include a description of risks, benefits, and treat-
ment alternatives; an opportunity to ask questions; 
and the right to accept or refuse treatment. A variety 
of approaches may be used to obtain informed con-
sent (see Standard 9,  Informed Consent ). 4,5  (V)  

  D. Assess patient’s level of understanding of treatment 
and provide patient/caregiver education related to 
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antineoplastic 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. 4,5,7,9  (V)  

  E. Assess patient prior to each treatment cycle, includ-
ing a review of current laboratory data and diagnos-
tic tests, current medication list (including over-the-
counter and complementary and alternative thera-
pies), pretreatment vital signs and weight, expected 
side effects of therapy, and presence of new signs or 
symptoms of toxicity. 10  (V)  

  F. Implement safeguards to reduce the risk of medica-
tion errors with antineoplastic drugs. Antineoplastic 
drugs are high-alert medications.  
  1. Use standardized orders, standardized dosage 

calculation, established dosage limits, computer-
ized prescriber order entry (CPOE), bar-code 
technology, and smart pumps (see Standard 13, 
 Medication Verification ). 11  (V)  

  2. Consult with pharmacist to review drug interac-
tions with each change in the patient’s medica-
tion list. 4  (V)  

  3. At the time of the order, independently verify the 
antineoplastic order by 2 clinicians who are 
qualified in antineoplastic administration to 
include confirmation of 2 patient identifiers, drug 
names, dose, volume, route, rate, calculation for 
dosing, treatment cycle, and day. 4,10-13  (V)  

  4. Prior to administration, independently verify the 
antineoplastic order by 2 clinicians who are 
qualified in antineoplastic administration to 
include drug name, dose, volume, rate of admin-
istration, expiration date, infusion pump rate, 
and appearance/physical integrity of the 
drugs. 4,10,11,13  (V)  

  5. Consider involving patient and family members 
in medication identification; patients often 
observe and report errors and adverse events. 
Strategies to involve patients in the process of 
medication verification should be considered a 
risk-reduction strategy. 9  (IV)  

  6. Monitor cumulative chemotherapy dose, as appro-
priate, to ensure that the drug is discontinued if 
the maximum lifetime dose is reached. 10,11  (V)  

  G. Administer vesicant medications safely via a short 
peripheral catheter 5,10,14 : (V)  
  1. Limit to intravenous (IV) push or infusions last-

ing less than 30 to 60 minutes.  
  2. Do not use an infusion pump for peripheral vesi-

cant administration.  
  3. Do not use scalp veins in the neonate and pediat-

ric patient.  
  4. Avoid the following sites: dorsal hand, wrist, 

antecubital fossa, near a joint, and in the limb 
where there is impaired circulation or lymphatic 

drainage and/or history of lymph node dissec-
tion.  

  5. Do not use an established IV site that is greater 
than 24 hours old. If a new IV site is initiated, 
use the smallest catheter possible. If the IV 
attempt is unsuccessful, additional attempts 
should be proximal to the previous attempt or on 
the opposite arm.  

  6. Instruct patient in the importance of immediately 
reporting any pain, burning, sensation changes, 
or feeling of fluid on skin during the infusion.  

  7. Confirm and document a positive blood return 
prior to vesicant administration. Do not admin-
ister in the absence of a blood return (see 
Standard 46,  Infiltration and Extravasation ).  

  8. Provide dilution by administering through a free-
flowing infusion of a compatible solution.  

  9. Assess and verify blood return every 2 to 5 mL 
for IV push and every 5 to 10 minutes during an 
infusion, remaining with the patient during the 
entire infusion.  

  10. Discontinue infusion at first sign of extravasation 
(see Standard 46,  Infiltration and Extravasation ).      

  H. Administer vesicant medications safely via central 
vascular access devices (CVADs). 5,10,14  (V)  
  1. Confirm and document a positive blood return 

prior to vesicant administration. Do not admin-
ister in the absence of a blood return (see 
Standard 46,  Infiltration and Extravasation ).  

  2. Do not administer if signs of inflammation, 
swelling, or signs of venous thrombosis present 
(refer to Standard 52,  Central Vascular Access 
Device [CVAD]-Associated Venous 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 and every 5 to 10 minutes during an 
infusion.  

  6. Discontinue infusion at first sign of extravasation 
(see Standard 46,  Infiltration and Extravasation ).  

  7. Safely dispose of hazardous drugs and materials 
contaminated with hazardous drugs (refer to 
Standard 15,  Hazardous Drugs and Waste ).      
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 59. BIOLOGIC THERAPY  

 Standard   

  59.1. Biologic infusion therapies include, but are not 
limited to, colony-stimulating factors, gene therapy, 
monoclonal antibodies, fusion proteins, interleukin 
inhibitors, and immunoglobulins; are ordered in accord-
ance with state laws and regulations, and administered 

in a setting in which the clinician is prepared to recog-
nize and manage severe adverse reactions.  
  59.2 Patients who receive biologic therapies are screened 
for absence of contraindications to administration prior 
to the beginning of therapy and prior to each adminis-
tration.      

 Practice Criteria   

  A. Implement safeguards to reduce the risk of medica-
tion adverse reactions and errors with biologic 
therapies; immunosuppressant therapies are high-
alert medications. 1  (V)  
  1. Standardize prescribing, storage, dispensing, and 

drug administration through strategies such as 
computerized prescriber order entry (CPOE), 
bar-code technology, and smart pumps using 
dose-error reduction systems (refer to Standard 
13,  Medication Verification ).  

  2. Ensure clinician access to drug information. 1  (V)  
  3. Collaborate with the licensed independent prac-

titioner (LIP) and pharmacy regarding special 
safeguards; due to serious risks associated with 
some biologic agents, risk evaluation and mitiga-
tion strategies (REMS) may be required by the 
US Food and Drug Administration (FDA). 2  
(Regulatory)  

  4. Anticipate potential orders for premedications, 
such as acetaminophen and diphenhydramine, 
which may help to prevent infusion reactions 
common to many biologics. Nonsteroidal anti-
inflammatory agents may help prevent fevers 
when interleukin-2 is administered. 3-8  (V)  

  5. Ensure availability of drugs for treatment of 
adverse reactions in the treatment setting, includ-
ing drugs to treat anaphylaxis; consider patient 
safety as a primary factor when selecting the 
treatment setting. 3,5-9  (V)  

  B. Store, prepare, and administer biologic infusion prod-
ucts according to the manufacturers’ package inserts 
and in accordance with USP  < 797 > , and dispose of 
biologic waste per state guidelines. 5,10  (V)  
  1. Do not use immunoglobulin products that have 

been frozen.  
  2. Reconstitute or prepare liquid products in a 

clean environment consistent with USP  < 797 >  
(refer to Standard 17,  Compounding and 
Preparation of Parenteral Solutions and 
Medications ).  

  3. Check expiration dates, and never use expired 
product.  

  4. Examine solution for particulates, turbidity, or 
clumping, and do not use if present.  

  5. Ensure that biologic products are at room tem-
perature before infusing.  

JIN-D-15-00057.indd   S129JIN-D-15-00057.indd   S129 05/01/16   11:30 PM05/01/16   11:30 PM



S130 Copyright © 2016 Infusion Nurses Society Journal of Infusion Nursing

  6. Avoid switching immunoglobulin products as 
this puts the patient at greater risk for adverse 
reactions. 5  (V).  

  C. Ensure competency in the administration of biologic 
infusion therapies to include knowledge of the clini-
cal implications, safe preparation of the agents, 
infection prevention, ability to establish venous 
access, knowledge of appropriate subcutaneous 
infusion sites, provision of patient/family education, 
and management of therapy-related adverse 
events. 3,5-7,9  (V)  

  D. Assess patients 3-8,11-16 : (IV)  
  1. For risk factors before initiation of therapy, 

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; TB testing; history of 
malignancies; weight changes; and hepatitis B 
and C screening.  

  2. For any significant changes in health status prior 
to each infusion, such as changes in weight, pres-
ence of any acute illness, infection, or presence of 
diarrhea.  

  3. Check vital signs prior to infusion and as indi-
cated during infusion.  

  4. Review laboratory data specific to the biological 
therapy prior to initiation and during subsequent 
infusions as indicated.  

  E. Inform the patient and caregiver about all aspects of 
biologic therapy, including physical and psychologi-
cal effects, side and adverse effects, and management 
of adverse events, such as infusion reactions, risks 
and benefits, and delayed reactions (see Standard 8, 
 Patient Education ). 5-7  (V)  

  F. Select the most appropriate flow-control method for 
the biologic therapy, taking into account factors 
such as manufacturers’ recommendations for infu-
sion rates; dosing considerations; volume; duration 
and use of filters; age, acuity, and mobility of the 
patient; health care setting; and the potential for side 
effects or adverse effects of the therapy (see Standard 
24,  Flow-Control Devices ). 5-7  (V)  

  G. Consider the option of self-administered subcutane-
ous immunoglobulin (SCIg) when feasible. Studies 
have shown higher immunoglobulin gamma (IgG) 
trough levels, lower cost, and enhanced compliance 
and quality of life. 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 manufac-
turers’ recommendations for site volume limits 
(see Standard 56,  Continuous Subcutaneous 
Infusion and Access Devices ). 16  (V)  

  3. Identify the best method for infusion delivery. 
Most often, a syringe pump is used; manually 
pushing the SCIg is also an option for some 
patients. 16  (V)  

  4. Educate the patient/caregiver about drug prepa-
ration, subcutaneous administration, the impor-
tance of site rotation, what to do with missed 
doses, and what to monitor or report during or 
after the injection. 16,17  (V)  

  H. Consider nurse-administered home administration 
of intravenous immunoglobulin in long-term, stable 
patients who require extended therapy for primary 
immune deficiency diseases.  
  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  (IV)      
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 60.  PATIENT-CONTROLLED 
ANALGESIA  

 Standard   

  60.1 The clinician is competent in the care of patients 
receiving patient-controlled analgesia (PCA), with 
knowledge of the appropriate drugs used with PCA, 
including pharmacokinetics and equianalgesic dosing, 
contraindications, side effects and their management, 
appropriate administration modalities, and anticipated 
outcomes.  
  60.2 The patient and caregiver are educated in the use 
of PCA. The patient’s and caregiver’s comprehension 
and ability to comply with procedures are evaluated 
and documented prior to and on initiation of therapy.  
  60.3 The use of infusion devices for PCA adheres to 
manufacturers’ directions for use.      

 Practice Criteria   

  A. Assess the patient for the appropriateness of PCA 
therapy and the patient’s comprehension of, and 
ability to participate in, the intended therapy. 1-7  (I)  

  B. Assess the patient for appropriateness of using 
authorized agent-controlled analgesia (AACA) if the 
patient is unable to actively participate in PCA or 
parent/nurse-controlled analgesia (PNCA) for 
infants. 8-11  (V)  

  C. Use standardized medication concentrations and 
standardized or preprinted order sets for PCA and 
AACA. 12-16  (V)  

  D. Identify patient risk factors which include, but are 
not limited to, older age, morbid obesity, obstructive 
sleep apnea, chronic obstructive pulmonary disease, 
renal insufficiency, and continuous basal infusions 

for patients who have obstructive sleep apnea or are 
opioid naïve. 17-21  (II)  

  E. Consider a double check by another clinician using 
independent verification prior to initiation of the 
PCA and when the syringe, solution container, 
drug, or rate is changed. Give special attention to 
drug, concentration, dose, and rate of infusion 
according to the order and as programmed into 
the electronic infusion device (EID) in order to 
reduce the risk of adverse outcomes and medica-
tion errors (see Standard 13,  Medication 
Verification ). 14,20  (V)  

  F. Provide patient and caregiver education appropriate 
to duration of therapy and care setting and include 
the purpose of PCA therapy, operating instructions 
for the EID, expected outcomes, precautions, poten-
tial side effects, and contact information for support 
services. 8,14,17,20-24  (II)  

  G. Evaluate the effectiveness of PCA/AACA/PNCA and 
absence of adverse events using valid and reliable 
monitoring and assessment methods or scales and 
documentation tools through:    
 1. Regular assessment and reassessment of patient 

self-report of pain or objective measure of pain, 
using a consistent pain-assessment scale appro-
priate to the patient.   

 2. Monitoring for potential adverse effects includ-
ing, but not limited to, sedation and respiratory 
depression. If risk factors are present, monitoring 
more frequently and using capnography, pulse 
oximetry, and/or other clinically effective 
methods.   

 3. Regular evaluation of PCA injections and 
attempts.   

 4. Considering the need for change in treatment 
methods as necessary. 8,11,14,17,20,21,25-35  (II)     

  H. Participate in selection and evaluation of PCA EIDs 
and quality processes to promote patient safety, 
which includes dose-error reduction systems (DERSs), 
bar-coding technology, and Healthcare Failure Mode 
and Effect Analysis (HFMEA). 14,20,21,27,29,36-44  (V)      
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 61. PARENTERAL NUTRITION  

 Standard   

  61.1 The decision to implement parenteral nutrition 
(PN) occurs in collaboration with the patient/caregiver 
and the interprofessional team based on the projected 
treatment plan.  
  61.2 PN is administered using filtration appropriate to 
the type of solution/emulsion.  
  61.3 PN is administered using an electronic infusion 
device (EID) with anti–free-flow control and appropri-
ate alarms.  
  61.4 Compounding of PN is in accordance with state 
and federal regulations, the American Society of Health-
System Pharmacists (ASHP), the Drug Quality and 
Security Act, and the United States Pharmacopoeia 
(USP) National Formulary (NF) including, but not lim-
ited to, General Chapter  < 797 > .  
  61.5 Medications are not added to or coinfused with 
the PN solutions/emulsions before or during infusion 
without consultation with a pharmacist regarding com-
patibility and stability.      

 Practice Criteria   

  A. Prescribe PN safely and appropriately.  
  1. Use the enteral route in preference to the 

parenteral route for nutrition support whenever 
feasible. 1-6  (I)  

  2. For patients who will transition from an acute 
care to the home setting, include the following 
factors in the discharge planning process: insur-
ance coverage, home safety, and a physical, nutri-
tional, and psychological needs assessment. 7  (V)  

  3. Use standardized order forms or templates and 
computerized prescriber order entry (CPOE) 
whenever feasible, as they have been found to 
prevent errors related to prescriptions for PN. 8  ,9  
(IV)  

  4. Develop licensed independent practitioner (LIP)-
approved written protocols for PN component 
substitution or conservation methods in the event 
of drug/component shortages. 9  (V)  

  B. Prepare and compound PN properly.  
  1. Compound PN solutions/emulsions in the phar-

macy using a primary engineering control in 
accordance with USP  < 797 >  standards. 10  
(Regulatory)  

  2. Attach administration tubing to the PN container 
and prime the tubing just prior to use. 10  (Regulatory)  

  3. Assess for compatibility and stability before add-
ing medications and other substances to PN solu-
tions/emulsions in compliance with USP  < 797 >  
standards. In acute care settings, no additions 
should be made to the PN solutions outside of 
the compounding pharmacy; in home settings, 
additions to the PN solution should be limited in 
number and made as close as possible to infusion 
initiation. 4,10  (V, Regulatory)  

  4. Label PN solutions/emulsions in accordance with 
USP  < 797 >  standards. Medications and other 
substances added to PN solutions/emulsions are 
also documented on the label. 10  (Regulatory)  

  C. PN administration.  
  1. Filter PN solutions without lipids using a 

0.2-micron filter and lipid-containing emulsions 
(3-in-1) using a 1.2-micron filter to reduce the 
risk of microbial, precipitate, or particulate con-
tamination. When lipids are infused separately 
from dextrose/amino acids, a 0.2-micron filter is 
used for the dextrose/amino acid solution, and 
the lipid emulsion must be infused below the 
0.2-micron filter (eg, during “piggyback”). 
Separate lipid emulsions may not require filtration; 
consult manufacturers’ directions for use. If 
required, a 1.2-micron filter is used on the sepa-
rate lipid emulsion. 1-9  (II)  

  2. Do not exceed a hang time of 24 hours for PN 
containing dextrose and amino acids alone or 
with fat emulsion added as a 3-in-1 formulation. 
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Do not exceed a hang time of 12 hours for fat 
emulsions alone. 4  (IV)  

  3. Replace administration sets for PN solutions 
(total nutrient admixtures [TNA] and amino 
acid/dextrose formulations) at least every 24 
hours. There are also recommendations to change 
the administration set with each new PN con-
tainer. Containers and administration sets should 
be di-(2-ethylhexyl)phthalate (DEHP)-free (refer 
to Standard 42,  Administration Set Change ).  

  4. Administer PN solutions/emulsions containing 
final concentrations exceeding 10% dextrose or 
other additives that result in an osmolarity of 
greater than 900 mOsm/L through a central vas-
cular access device (CVAD) (see Standard 23, 
 Central Vascular Access Device [CVAD] Tip 
Location ; Standard 26,  Vascular Access Device 
[VAD] Planning ). 11-16  (III)  

  5. Reserve the administration of PN solutions/emul-
sions with a final concentration of 10% dextrose 
or lower administered via a short peripheral or 
midline catheter for situations in which a CVAD 
is not currently feasible and delay of feeding 
would be detrimental to the patient. Consider 
dextrose and other additives that affect osmolar-
ity and do not exceed an osmolarity of 900 
mOsm/L for peripheral PN solutions. Clinical 
trials demonstrate that peripheral PN causes phle-
bitis. The risk/benefit decision to use peripheral 
PN should include as many phlebitis-mitigating 
techniques as possible (see Standard 26,  Vascular 
Access Device [VAD] Planning ). 11-16  (IV).  

  6. Use EIDs with anti–free-flow protection and 
alarms for occlusion. Consider the use of smart 
pumps with dose-error reduction software as 
they are associated with reduced risk for infu-
sion-related medication errors, including error 
interceptions (eg, wrong rate) and reduced 
adverse drug events (refer to Standard 13, 
 Medication Verification ; Standard 24,  Flow-
Control Devices ).  

  7. Reduce the risk of catheter-related bloodstream 
infection (CR-BSI) when administering PN.  
  a. Avoid blood sampling via the CVAD used for 

PN when feasible (refer to Standard 43, 
 Phlebotomy ).  

  b. Consider use of a designated single-lumen 
catheter to administer lipid-containing PN 
solutions. 17  (IV)  

  8. Avoid unplanned interruptions in the administra-
tion of PN. Tapering the rate of administration is 
not required for adult patients but is recom-
mended for children  <  3 years of age. 4  (V)  

  9. Keep PN solutions refrigerated and protected from 
light until shortly before the time of administration 
to avoid oxidation of vitamins. 1,4  (IV)  

  10.  Do not attach administration sets until the time 
of infusion. 4  (V)      

  D. Monitor and provide patient education.  
  1. Include physiological, sociological, and psycho-

logical aspects of response to therapy for patients 
who are on long-term PN. 18-20  (II)  

  2. Monitoring of the patient receiving PN includes 
body weight; fluid and electrolyte balance; meta-
bolic tolerance, especially glucose control; organ 
function; nutrition therapy-related complica-
tions; functional performance; and psychological 
responses. Educate the home patient/caregiver 
about signs and symptoms of metabolic intoler-
ance, infection, and access device complications 
to report to the health care team. 5-7,18-20  (V)  

  3. Monitor blood glucose on and off PN during 
initial cycling in the acute care or home setting. 5-7  
(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, EID use and troubleshoot-
ing, signs and symptoms to report, and assist 
patients to fit PN into their lifestyle (see Standard 
8,  Patient Education ). 1,7,18-22  (V)      
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 62. TRANSFUSION THERAPY  

 Standard   

  62.1 Verification of the correct patient and blood prod-
uct is performed in the presence of the patient prior to 
transfusion.  
  62.2 Blood and blood components are filtered using an 
in-line or add-on filter appropriate to the prescribed 
therapy.      

 Practice Criteria   

  A. Administer human blood and blood components 
(whole blood, red blood cells, plasma and plasma 

components, platelets, granulocytes, cryoprecipi-
tate) only after alternative therapy has been consid-
ered. Transfuse blood and blood components in 
accordance with evidence-based indications to 
ensure patient safety, optimal patient outcomes, and 
eliminate unnecessary transfusions. 1-6  (V)  

  B. Ensure that informed consent was obtained. Consent 
should include a description of risks, benefits, and 
treatment alternatives, an opportunity to ask ques-
tions, and the right to accept or refuse the 
transfusion. 7,8  (V)  

  C. Perform a baseline physical assessment prior to 
obtaining blood for transfusion, including vital signs, 
lung assessment, identification of conditions that 
may increase the risk of transfusion-related adverse 
reactions (eg, current fever, heart failure, renal dis-
ease, and risk of fluid volume excess), the presence of 
an appropriate and patent vascular access device 
(VAD), and current laboratory values. 8,9  (V)  

  D. Choose an appropriate VAD based on patient condi-
tion and transfusion needs:    
 1. Short peripheral catheters: use 20 to 24 gauge 

based on vein size and patient preference. When 
rapid transfusion is required, a larger-size cathe-
ter gauge is recommended (14-18 gauge). 8,10  (IV)   

 2. Central vascular access devices (CVADs): accept-
able for transfusions; recognize that with periph-
erally inserted central catheters, infusion may be 
slower based on catheter length and lumen 
size. 8,11  (V)   

 3. Neonatal/pediatric patients: umbilical venous 
catheters or small saphenous vein catheters (24 
gauge) are commonly used in infants and/or pedi-
atric patients. 8,10,12  (V)     

  E. Perform patient and blood product identification:    
 1. At the time that the blood component is released 

from the transfusion service to include: recipi-
ent’s 2 independent identifiers; ABO group and 
Rh type; donation identification number; ABO 
group and Rh type if required; crossmatch test 
interpretation if performed; special transfusion 
requirements; expiration date/time; and date/
time of issue. 7,8,13  (V)   

 2. During an independent double check by 2 adults 
in the presence of the patient (eg, hospital/outpa-
tient setting: 2 persons trained in the identifica-
tion of the recipient and blood components; in 
home setting: registered nurse and responsible 
adult):   
  a. Verify the blood component: review the 

licensed independent practitioner’s (LIP’s) 
order for transfusion; type of blood compo-
nent (red blood cell, plasma, platelet); patient 
blood type compatibility with the unit to be 
transfused; crossmatch test interpretation if 
performed; donor identification number; unit 
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expiration date/time; and any product modifi-
cation such as irradiation or cytomegalovirus 
(CMV) seronegative component. 7,8,13  (V)  

  b. A 1-person verification process may be used 
with automated identification technology (eg, 
bar code with appropriate logic/interface 
application). The use of computerized bar 
code-based blood identification systems 
resulted in a large increase in discovered near-
miss events. Emerging technology includes 
radiofrequency identification devices. 8,14-16  
(IV)        

  F. Inspect each blood component prior to transfusion, 
and do not use if container is not intact or if the 
appearance is not normal (eg, excessive hemolysis, 
significant color change in blood bag compared to 
administration set, presence of floccular material, 
cloudy appearance) and return it to the transfusion 
service. 8,13  (V)  

  G. Administer blood or blood components with 0.9% 
sodium chloride. No other solutions or medications 
should be added to or infused through the same 
administration set with blood or blood components 
unless they have been approved by the US Food and 
Drug Administration (FDA) for this use. 7,8,13  (I A/P)  

  H. Filter all blood components and follow the manufac-
turers’ 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. 7,8,13  (V)   

 2. Do not use microaggregate filters routinely; these 
are most often used for reinfusion of blood shed 
and collected during surgery. 8  (V)   

 3. Leukoctye reduction filtration is generally pre-
ferred “prestorage” or shortly after blood collec-
tion. Bedside leukocyte reduction is a less effi-
cient method and has been associated with dra-
matic hypotension in some patients. Use of leu-
kocyte-reduced blood products (red cells and 
platelets) decreases the risk of febrile transfusion 
reactions, risk of human leukocyte antigen (HLA) 
alloimmunization, and transmission of CMV. 8  
(V)   

 4. Never use leukocyte filtration when transfusing 
granulocyte or hematopoietic progenitor 
cells. 7,8,13  (V)     

  I. Change the transfusion administration set and filter 
after the completion of each unit or every 4 hours. If 
more than 1 unit can be infused in 4 hours, the 
transfusion set can be used for a 4-hour period (see 
Standard 42,  Administration Set Change ). 8  (V)  

  J. Administer and complete each unit of blood or 
blood component within 4 hours. Consider asking 
the transfusion service to divide a unit of red blood 
cells or whole blood into smaller aliquots when 
slower infusion of a unit is required, such as with 

pediatric patients or adult patients at risk for fluid 
overload. Platelets should be administered over 30 
minutes to 4 hours. Each unit of plasma should be 
administered as quickly as tolerated by the patient 
or over 15 to 60 minutes. 8,13  (V)  

  K. Electronic infusion devices (EIDs) can be used to 
deliver blood or blood components without signifi-
cant risk of hemolysis of red blood cells. EIDs that 
have a labeled indication for blood transfusion 
should be used. Follow the manufacturers’ direc-
tions for use (see Standard 24,  Flow-Control 
Devices ). 8,17  (IV)  

  L. Use only a blood-warming device, with a labeled 
indication, when clinically necessary, such as with 
large-volume or rapid transfusions, exchange trans-
fusions, patients with clinically significant condi-
tions, and the neonate/pediatric population. The risk 
for clinically important hypothermia is increased 
when blood is transfused through a CVAD (see 
Standard 25,  Blood and Fluid Warming ). 7,8  (V)  

  M. Consider the use of an externally applied compres-
sion device or electronic rapid infusion device, 
according to manufacturers’ directions for use, 
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. For rapid infusion, a larger-gauge catheter may 
be more effective than a pressure device. 8  (V)  

  N. Monitor for adverse transfusion events.    
 1. Check the patient’s vital signs prior to transfu-

sion, within 5 to 15 minutes after initiating trans-
fusion, after the transfusion, and as needed 
depending on patient condition. 8  (V)   

 2. Initiate the transfusion slowly at approximately 2 
mL per minute for the first 15 minutes, and 
remain near the patient; increase the transfusion 
rate if there are no signs of a reaction and to 
ensure the completion of the unit within 4 
hours. 8  (V)   

 3. Stop the transfusion immediately if signs and 
symptoms of a transfusion reaction are present; 
notify the LIP and transfusion service, and 
administer emergency medications as pre-
scribed. 7,8,13,18  (V)   

 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. 7,8,12,18  (V)     

  O. Ensure safe transfusion practice if transfusing in an 
out-of-hospital setting including the following: doc-
umentation showing no identified adverse events 
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during previous transfusions; immediate access to 
the LIP by phone during the transfusion; another 
competent adult present and available to assist with 
patient identification and calling for medical assis-
tance if needed; ability to transport blood product in 
cooling containers verified for correct temperature; 
ability to appropriately dispose of medical waste; 
and a well-designed patient and caregiver education 
process, including clearly written instructions 
regarding transfusion reactions. 8  (V)  

  P. Consider participation in the National Healthcare 
Safety Network’s (NHSN’s) voluntary program to 
monitor recipient adverse reactions and quality con-
trol incidents related to blood transfusions. 
Participation provides organizations with data that 
can be used for interorganizational comparison and 
quality improvement activities. 19  (V)      
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 63.  MODERATE SEDATION/
ANALGESIA USING 
INTRAVENOUS INFUSION  

 Standard   

  63.1 The registered nurse may administer moderate 
sedation/analgesia using intravenous (IV) infusion in 
accordance with rules and regulations promulgated by 
the state’s Board of Nursing and in accordance with 
organizational policies and procedures.  
  63.2 The registered nurse is competent in the adminis-
tration of moderate sedation/analgesia, including knowl-
edge of preprocedure assessment, different sedation lev-
els; safe medication administration; and reversal agents 
for moderate sedation/analgesia, as well as airway man-
agement; monitoring of physiological parameters; com-
mon complications and interventions; and resuscitation 
through age-appropriate cardiac life support validation.  
  63.3 An emergency cart and reversal agents are imme-
diately accessible, and clinicians with expertise in air-
way management, emergency intubation, advanced 
cardiopulmonary life support, and management of 
potential complications are immediately available.      

 Practice Criteria   

  A. Ensure competency and advanced knowledge and 
skills when administering IV sedation/analgesia. 1-7  
(IV)  

  B. Identify a list of medications that may be adminis-
tered by the registered nurse: medications for mod-
erate sedation that may be administered include 
benzodiazepines (midazolam, diazepam); narcotics 
(fentanyl, meperidine); propofol; neuroleptic 
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tranquilizers (droperidol); and antihistamines 
(diphenhydramine). 2-4,7  (IV)  

  C. Ensure patient informed consent was obtained 
according to organizational policy and procedure 
(see Standard 9,  Informed Consent ). 4,7  (IV)  

  D. Establish the discharge plan prior to the procedure, 
including the need to have a family member/care-
giver/friend drive the patient home and observe the 
patient post procedure. 4,7  (IV)  

  E. Perform a comprehensive preprocedural assessment 
to include medical history/current condition, current 
medications, allergies, previous sedation experience, 
drug/alcohol/tobacco use, and verification of NPO 
(nothing by mouth) status.  
  1. Consult with an anesthesia licensed independent 

practitioner (LIP) based on any problematic 
issues identified during the assessment, such as 
significant opioid use, history of intolerance to 
moderate sedation, airway issues, allergies, and 
significant comorbidities. 2,4,7  (IV)  

  F. Initiate and maintain vascular access throughout the 
procedure and recovery for administration of medications 
and for potential need for emergency resuscitative 
medications, oxygen, 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. 2,4,7  (IV)  

  G. Monitor the patient continuously throughout the 
procedure, including blood pressure, respiratory rate, 
oxygen saturation, cardiac rate and rhythm, and level 
of consciousness. The clinician who is monitoring the 
patient receiving moderate sedation should have no 
other responsibilities during the procedure. 2-4,7,8  (IV)  

  H. Use of capnography is recommended to measure 
adequacy of ventilation. 4,7,9  (IV)  
  1. Use valid and reliable tools or established organ-

izational criteria to assess adequacy of sedation 
and analgesia and readiness for discharge home 
or transfer to a hospital unit. 2-4,7,9-11  (II)  

  I. Observe the patient for at least 90 minutes after the 
procedure if reversal agent administration is 
required. 7  (IV)  

  J. Provide patient and caregiver education prior to, 
and reinforcement after the procedure, about the 
sedation/analgesia infusion; procedure; restrictions; 
potential complications related to the infusion site 
and the procedure; emergency instructions; and 
24-hour contact phone number. 4,7  (IV)      
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 64. THERAPEUTIC PHLEBOTOMY  

 Standard   

  64.1 All hazardous waste, including that from therapeu-
tic phlebotomy, will be disposed of according to organ-
izational policies and procedures.      

 Practice Criteria   

  A. Include the following in orders for therapeutic phle-
botomy: laboratory values to be assessed specific to 
the patient’s diagnosis, parameters for laboratory val-
ues guiding the indication for phlebotomy, frequency 
of phlebotomy, and specific volume of blood to be 
withdrawn. 1-3  (IV)  
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  B. Prevent, manage, and recognize common side 
effects, such as hypovolemia, nausea/vomiting, or 
rare adverse events, by using a reclining chair or 
exam table/bed for the procedure; monitoring vital 
signs before and after the procedure; encouraging 
oral hydration before and after the procedure; ask-
ing about fear of needles or blood; and administer-
ing parenteral solution replacement if prescribed, 
indicating the type of solution, amount, and rate of 
infusion. 1,2,4-13  (IV)  

  C. Select the most appropriate vascular access device 
(VAD) based on patient condition, anticipated 
length of treatments needed, and other infusion 
therapies:  
  1. Short peripheral catheter using an 18- to 20-gauge 

device and inserted before phlebotomy and 
removed upon completion.  

  2. Central vascular access device (CVAD) if already 
placed, and therapeutic phlebotomy will not 
compromise other infusion therapies.  

  3. Apheresis catheter. 1,11  (V)  
  D. Blood collection receptacles may include collection 

bags used for volunteer blood donation or bags spe-
cifically designed for therapeutic phlebotomy; 
syringes may also be used based on the VAD. Do not 
use vacuum containers to facilitate blood flow due 
to risk of air embolism. 1  (V)  

  E. After completion of the phlebotomy, manual pres-
sure should be maintained at the venipuncture site 
after removal of the peripheral catheter until bleed-
ing has stopped, then a dressing applied. The patient 
should remain in a reclining position for several 
minutes, then instructed to rise slowly. 1,2,4  (V)  

  F. Provide patient education, including potential side 
effects such as a hematoma, syncope, and nausea/
vomiting. Instructions should include the type and 
amount of physical activity before and after the pro-
cedure. 1,4  (V)  

  G. Documentation should include total volume of 
blood withdrawn, patient response to the procedure, 

vital signs, dressing applied or catheter locking, and 
patient instructions. 1  (V)      
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Infusion Team Definition
This team is defined as a group of nursing personnel centrally structured within an acute health care facility 
charged with the shared mission of outcome accountability for the delivery of infusion therapy. While this 
team may not be directly providing each infusion, they provide the advanced knowledge for safe practices to 
support the primary care staff. Thus, the roles of the infusion team members include direct care providers, 
educators, consultants, coaches, mentors, advocates, coordinators, and managers.

This team is led by infusion nurse specialists (eg, CRNI®s) and may contain a staff mix of registered 
nurses, licensed practical nurses, and unlicensed assistive personnel. Unlicensed team members work under 
the direction of the licensed professional infusion nursing staff.

The scope of services for the infusion team consists of a variety of activities related to the safe insertion, 
delivery, and maintenance of all infusion and vascular access therapies including fluids and medications, 
blood and blood components, and parenteral nutrition. The identified services of this team should be based 
on the fact that infusion therapy is needed in all areas of the organization and by all ages of patients/clients. 
This team will provide guidance for establishing policy and practices according to the nationally recognized 
Infusion Therapy Standards of Practice.

Goals for this team include accuracy, efficiency, and consistency for safe delivery of all infusion services, 
along with reduction and/or elimination of complications. Meeting this goal will reduce liability, lower costs, 
and decrease length of stay, while promoting vascular preservation, greater patient satisfaction, and better 
outcomes.

Responsibility for performing direct clinical practice should be divided between the infusion team and 
the primary nursing staff based on documented clinical outcomes, patient populations and their specific needs 
and risks, and the complexity of the knowledge and skill(s) required to perform each nursing intervention.

The Centers for Disease Control and Prevention (CDC) and published research recognize that the use of 
teams in the health care setting reduces mistakes and enhances patient safety, thereby indicating that the use 
of an infusion team is strongly recommended for all health care organizations.

Source: Hadaway L, Dalton L, Mercanti-Erieg L. Infusion teams in acute care hospitals: call for a business approach: 
an Infusion Nurses Society white paper. J Infus Nurs. 2013;36(5):356-360.

 Appendix A. 
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 Appendix B. Illustrations 

Figure 1 Principal veins of the body. From Dorland’s Illustrated Medical Dictionary. 30th ed. Philadelphia, PA: Saunders/Elsevier; 2003: 2014. Used 
with permission.
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Figure 2 Superficial venous drainage of upper limb. A. Forearm, arm, and pectoral region. B. Dorsal surface of hand. C. Palmar surface of hand. The 
arrows indicate where perforating veins penetrate the deep fascia. Blood is continuously shunted from these superficial veins in the subcutaneous 
tissue to deep veins via the perforating veins. From Agur AMR, Dalley AF. Grant’s Atlas of Anatomy. 13th ed. Philadelphia, PA: Wolters Kluwer/
Lippincott Williams & Wilkins; 2013:498. Used with permission.
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Figure 3 Veins of axilla. The basilic vein joins the brachial veins to become the axillary vein near the inferior border of teres major, the axillary vein 
becomes the subclavian vein at the lateral border of the first rib, and the subclavian joins the internal jugular to become the brachiocephalic vein 
posterior to the sternal end of the clavicle. Numerous valves, enlargements in the vein, are shown. The cephalic vein in this specimen bifurcates 
to end in the axillary and external jugular veins. From Agur AMR, Dalley AF. Grant’s Atlas of Anatomy. 13th ed. Philadelphia, PA: Wolters Kluwer/
Lippincott Williams & Wilkins; 2013:509. Used with permission.
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Figure 4 Cubital fossa: surface anatomy and superficial dissection—anterior view. Cutaneous nerves and superficial veins. From Agur AMR, Dalley 
AF. Grant’s Atlas of Anatomy. 13th ed. Philadelphia, PA: Wolters Kluwer/Lippincott Williams & Wilkins; 2013:546. Used with permission.
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Figure 5 Superficial veins of the neck—lateral view. The superficial temporal and maxillary veins merge to form the retromandibular vein. The 
posterior division of the retromandibular vein unites with the posterior auricular vein to form the external jugular vein (EJV). The facial vein receives 
the anterior division of the retromandibular vein, forming the common facial vein that empties into the internal jugular vein. From Agur AMR, Dalley 
AF. Grant’s Atlas of Anatomy. 13th ed. Philadelphia, PA: Wolters Kluwer/Lippincott Williams & Wilkins; 2013:754. Used with permission.
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  Glossary

   A 

   Add-on Device.    Additional component, such as an in-
line filter, stopcock, Y-site, extension set, manifold 
set, and/or needleless connector, that is added to the 
administration set or vascular access device.

     Administration Set.    A tubing set composed of plastic 
components that is used to deliver infusions and that 
typically includes a spike, a drip chamber, injection 
ports, and a male luer-lock end. Variations may 
include a Y-set, integrated filter, and microbore tubing.

     Admixture.    To mix; to combine 2 or more medications.    
 Advanced Practice Registered Nurse (APRN).    A nurse 

practitioner, clinical nurse specialist, nurse anesthe-
tist, or nurse midwife.    

 Adverse Event.    Any unintended or untoward event that 
occurs with a patient receiving medical treatment that 
is related to a medication, product, equipment, proce-
dure, etc.  

  Air Embolism.    The presence of air in the vascular sys-
tem that obstructs venous blood flow primarily to the 
lungs or brain.   

   Airborne Precautions.    A type of isolation precaution to 
reduce the risk of infection from airborne transmis-
sion of airborne droplet nuclei that may remain sus-
pended in the air. 

    Allen Test.    A test performed on the radial and ulnar 
artery of the hand prior to arterial puncture to ascer-
tain adequate 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 and assisted living facility, 
outpatient center/clinic, and physician office.    

 Ambulatory Infusion Device.    Infusion device specifi-
cally designed to be worn on the body to promote 
patient mobility and independence. 

    Amino Acids.    Organic components of protein. 
    Ampoule.    Hermetically sealed glass medication con-

tainer that must be broken at the neck to access the 
medication.    

 Anti–Free-Flow Protection.    Administration set technol-
ogy that prevents intravenous solutions from flowing 
into the patient when the administration set is 
removed from the flow-control device. 

    Anti-infective CVAD.    Central vascular access device 
coated or impregnated with antiseptic or antimicro-
bial agents.    

 Antimicrobial Locking Solutions.    Solutions using 
supratherapeutic concentrations of antibiotic, or a 
variety of antiseptic agents, to lock the central vascu-
lar access device (CVAD) lumen for a prescribed 
period of time for prevention or treatment of cathe-
ter-related bloodstream infection (CR-BSI).    

 Antineoplastic Agent.    Medication that prevents the 
development, growth, or proliferation of malignant 
cells. 

    Antiseptic.    A substance used to reduce the risk of infec-
tion by killing or inhibiting the growth of microor-
ganisms.

     Apheresis.    Process of separating blood into 4 compo-
nents: plasma, platelets, red blood cells, and white 
blood cells, removing 1 of the components and then 
reinfusing the remaining components.    

 Arterial Pressure Monitoring.    Monitoring of arterial 
pressure through an indwelling arterial catheter con-
nected to an electronic monitor.  

   Arteriovenous (AV) Fistula.    Surgical anastomosis 
between an artery and vein.  

   Arteriovenous (AV) Graft.    Surgical structure created 
between an artery and a vein, usually of a manufac-
tured synthetic material.    

 Aseptic No-Touch Technique.    A theoretical frame-
work for safe and effective aseptic practice that can 
be applied to all clinical procedures.    

 Aseptic Technique.    A primary infection prevention 
method to maintain objects and areas maximally free 
from microorganisms (eg, through use of sterile sup-
plies, barriers, and absolute separation of sterile items 
from those that are not sterile).

     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.  
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     B   

 Bacteria.    Microorganisms that may be nonpathogenic 
(normal flora) or pathogenic (disease causing).  

   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 
manufacturer’s original container has been opened, 
exposed to ambient atmospheric conditions, and may 
not have the integrity of the original packaging.    

 Biofilm.    A thin coating, usually a resistant layer, of 
microorganisms that form on and coat the surfaces of 
an implanted or indwelling device.    

 Biologic Therapy.    Treatments for disease by the admin-
istration of substances that produce a biological reac-
tion in the organism and include the use of sera, 
antitoxins, vaccines, cells, tissues, and organs. 
Examples of biologic therapies include immunoglob-
ulins, monoclonal antibodies, interferons, interleu-
kins, and vaccines.  

 Biological Safety Cabinet (BSC).    Used during drug 
compounding; a ventilated cabinet that has an open 
front with inward airflow to protect personnel, down-
ward high-efficiency particulate air (HEPA)-filtered 
laminar flow to protect the product, and HEPA-
filtered exhausted air to protect the environment.    

 Blood Return.   A component of VAD patency assess-
ment; blood that is the color and consistency of 
whole blood upon aspiration. 

   Blood/Fluid Warmer.    An electronic device with ade-
quate temperature controls that raises refrigerated 
blood or parenteral solutions to a desired tempera-
ture during administration.    

 Body Surface Area.    Surface area of the body expressed 
in square meters. Used in calculating pediatric dos-
ages, managing burn patients, and determining radia-
tion and many classes of drug dosages.    

 Bolus.    Concentrated medication and/or solution given 
rapidly over a short period of time.     

  C 

   Catheter.    A hollow tube made of thermoplastic poly-
urethane, silicone elastomer, or metal; inserted into 
the body and used for injecting or evacuating fluids.  

   Catheter-Associated Venous Thrombosis (CAVT).    A 
secondary vein thrombosis related to the presence of 
a CVAD; includes the presence of an extraluminal 
fibrin sheath encompassing all or part of the 
CVAD’s length, with a mural or veno-occlusive 
thrombosis overlying the fibrin sheath; may be 
located in deep veins or superficial veins when 
placed for CVAD use.    

 Catheter Clearance.    The process to reestablish catheter 
lumen patency using medications or chemicals 
instilled into the lumen for a specific period of time.  

   Catheter Dislodgment.    Catheter movement into or out 
of the insertion site indicating tip movement to a sub-
optimal position. 

    Catheter Exchange.    Replacement of existing central 
vascular access device (CVAD) with a new CVAD 
using the same catheter tract.

     Catheter-Related Bloodstream Infection (CR-BSI).    A 
clinical definition used when the catheter is identified 
through specific laboratory testing to be the source of 
the bloodstream infection.  

   Central Line-Associated Bloodstream Infection 
(CLABSI).    A laboratory-confirmed, primary blood-
stream infection in a patient with a central line in 
place for more than 2 calendar days before the devel-
opment of the bloodstream infection (BSI), and the 
BSI is not related to an infection at another site. The 
CLABSI definition is used for surveillance purposes 
and may overestimate the true incidence of catheter-
related bloodstream infection (CR-BSI). Refer to the 
Centers for Disease Control and Prevention’s (CDC’s) 
National Healthcare Safety Network (NHSN) for the 
current CLABSI surveillance criteria.  

   Central Vascular Access Device (CVAD).    Catheter 
inserted into a peripheral or centrally located vein 
with the tip residing in 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 out-

side of the vein in nearby anatomical structures 
such as mediastinum, pleura, pericardium, or 
peritoneum.  

  Intravascular Malposition.    CVAD tip located in a 
suboptimal or aberrant position inside a vein; 
occurs as primary or secondary malposition.   

 Primary CVAD Malposition.   CVAD tip positioned 
in a suboptimal or unacceptable location occur-
ring during the insertion procedure. 

      Secondary CVAD Malposition.    CVAD tip found to 
be in a suboptimal or unacceptable location at 
any time during the catheter dwell time; com-
monly referred to as tip migration.   

    Certification/Board Certification.    A voluntarily earned 
credential that demonstrates the holder’s specialized 
knowledge, skills, and experience within a given spe-
cialty; awarded by a third-party, nongovernmental 
entity or association, such as the Infusion Nurses 
Certification Corporation (INCC), after the individu-
al has met predetermined and standardized criteria.    

 Chemical Incompatibility.    Change in the molecular 
structure or pharmacological properties of a substance 
that may or may not be visually observed when a solu-
tion or medication contacts an incompatible solution 
or medication within the vascular access device (VAD) 
lumen, administration set, or solution container.    
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 Cleaning.    The removal of visible soil (eg, organic and 
inorganic material) from objects and surfaces. 
Thorough cleaning is essential before performing dis-
infection and sterilization procedures because inor-
ganic and organic materials that remain on the sur-
faces interfere with the effectiveness of these pro-
cesses.    

 Closed System Drug Transfer Device.    A drug transfer 
device that mechanically prohibits the transfer of 
environmental contaminants into the system and the 
escape of hazardous drugs or vapor concentrations 
outside the system; used in compounding and admin-
istering sterile doses of chemotherapy and other haz-
ardous drugs.    

 Closed System Transfer.    The movement of sterile prod-
ucts from one container to another in which the con-
tainers, closure system, and transfer devices remain 
intact through the entire transfer process, compro-
mised only by the penetration of a sterile, pyrogen-
free needle or cannula through a designated closure 
or port to effect transfer, withdrawal, or delivery.    

 Color Coding.    System that identifies products and 
medications by the use of a color system.    

 Compatibility.    Capable of being mixed and adminis-
tered without undergoing undesirable chemical and/
or physical changes or loss of therapeutic action.    

 Competence.    Capability of the individual to apply 
knowledge, critical thinking, interpersonal, decision-
making, and psychomotor skills to the performance 
of infusion therapy. 

    Competency.    An integration of behaviors in the varied 
circumstances of the work environment demonstrat-
ing the individual’s ability to perform the desired job-
related activities and tasks.    

 Competency Assessment.    The process of reviewing and 
documenting the individual’s demonstrated ability to 
perform a job, role, specific tasks, or other patient 
care activities. 

    Compounding.    The act of preparing, mixing, assem-
bling, packaging, and labeling a drug, drug delivery 
device, or device according to a practitioner’s pre-
scription for an individual patient or based on a pro-
fessional agreement between the practitioner, patient, 
and pharmacist.    

 Compounding Aseptic Containment Isolator 
(CACI).    Used during drug compounding to provide 
health care worker protection from exposure to unde-
sirable levels of airborne drugs and to provide an 
aseptic environment when compounding sterile prep-
arations.    

 Computerized Prescriber Order Entry (CPOE).    A sys-
tem in which clinicians directly enter medication, test, 
or procedure orders into a computer system; medica-
tion orders are transmitted directly to the pharmacy.    

 Conscious Sedation.    Minimally depressed level of con-
sciousness in which the patient retains the ability to 

maintain a patent airway independently and continu-
ously and to respond appropriately to physical stimu-
lation and verbal commands. The drugs, doses, and 
techniques used are not intended to produce loss of 
consciousness.

     Contact Precautions.    Strategies implemented to prevent 
the transmission of infectious agents such as wound 
drainage, which are spread by direct or indirect con-
tact between the patient and environment.    

 Contamination.    Introduction or transference of patho-
gens or infectious material from one source to anoth-
er.    

 Cross Contamination.    The indirect movement of path-
ogens or other harmful substances from one patient 
to another patient.    

 Cultural Competency.    The delivery of infusion services 
that are 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.    As applied to needleless connectors, this is 
the internal space outside the intended fluid pathway 
into which fluid can move.    

 Decontamination.    The removal of pathogenic microor-
ganisms from objects so they are safe to handle, use, 
or discard.    

 Deep Sedation.    Drug-induced depression of conscious-
ness; the patient responds persistently to repeated or 
painful stimulation; the capacity to preserve respira-
tory function may be diminished and support to 
maintain the airway and spontaneous respiration 
may be required. Cardiovascular function is generally 
preserved.    

 Delegation.    The process by which a registered nurse 
(RN) directs another person to perform tasks or 
activities not commonly performed by that person; 
the RN retains accountability for the outcome of the 
delegated tasks or activity.    

 Difficult Vascular Access.    Multiple unsuccessful veni-
puncture attempts (ie, maximum of 4) to cannulate a 
vein; the need for special interventions to establish 
venous cannulation based on a known history of dif-
ficulty due to diseases, injury, and/or frequent unsuc-
cessful venipuncture attempts.    

 Dilution.    To add a diluent (eg, 0.9% sodium chloride, 
sterile water) to a solution of medication in order to 
make it less concentrated or to provide additional 
solution for ease of administration and titration, or to 
decrease the tissue irritation of a medication.    

 Disclosure.    The process of revealing to the patient and 
family all the facts necessary to ensure understanding 
of what occurred when a patient experiences a sig-
nificant complication from a medical error or mis-
take; information that is necessary for the patient’s 
well-being or relevant to future treatment.    
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 Disinfectant.    Agent that eliminates all microorganisms 
except bacterial spores.    

 Disinfection.    A process that eliminates many or all 
pathogenic microorganisms, except bacterial spores, 
on inanimate objects.    

 Disinfection Cap.    Plastic cap containing an antiseptic 
solution placed on top of the connection surface of a 
needleless connector to disinfect the surface and pro-
vide protection between intermittent uses.    

 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 character-
istics of circulating blood.    

 Dose-Error Reduction System.    Electronic infusion 
devices (EIDs) manufactured with drug libraries con-
taining drug name and soft and hard infusion limits; 
EIDs designed to prevent errors in solution and 
mediation 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 con-
tact with respiratory secretions.      

 E   

 Electronic Infusion Device (EID).    Device that is pow-
ered by electricity or battery to regulate infusion rate; 
may be either a positive-pressure pump or controller 
(gravity fed) used to regulate the flow rate of the infu-
sion therapy.    

 Embolus.    Mass of undissolved matter present in blood 
or lymphatic vessel; an embolus may be solid, liquid, 
or gaseous.    

 Engineered Stabilization Device.    A device or system 
placed subcutaneously or topically; specifically 
designed and engineered to control movement at the 
catheter hub.    

 Engineering Controls.    Devices that isolate or remove 
the blood-borne pathogens hazard from the work-
place, such as sharps disposal containers, self-sheath-
ing needles, needleless systems, and sharps with 
engineered protections.    

 Epidural Space.    Space surrounding the spinal cord and 
its meninges; contains fatty tissue, veins, spinal arter-
ies, and nerves; considered a potential space that is 
not created until medication or air is injected.    

 Erythema.    Redness of skin along a vein track that 
results from vascular irritation or capillary conges-
tion in response to irritation; may be a precursor to 
or indication of phlebitis.    

 Evidence-Based Practice.    Application of the best avail-
able 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 solu-
tion or medication into surrounding tissue; rated by a 
standard tool.    

 Extrinsic Contamination.    Contamination that occurs 
after the manufacturing process of a product.  

     F  

  Fat Emulsion (Intravenous Fat Emulsion [IVFE]).   
 Combination of liquid, lipid, and an emulsifying sys-
tem formulated for intravenous use. 

    Filter.    A special porous device used to prevent the pas-
sage of air or other undesired substances; product 
design determines size of substances retained.    

 Flow-Control Device.    Instrument used to regulate infu-
sion flow rate; includes categories of manual devices 
(eg, slide, roller clamp, screw), mechanical infusion 
devices (see definition), and electronic infusion devic-
es (see definition).    

 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 incompatibility.     

  G   

 Gap Analysis.    Assessment of the difference(s) between 
actual and required knowledge, skill, or performance; 
may be done on an individual, department, or organ-
izational level.    

 Guidewire.    A long, flexible metal structure, composed 
of tightly wound coiled wire in a variety of designs; 
contains safety mechanisms that allow it to be insert-
ed into the vein or artery. 

      H   

 Hazardous Drugs.    Drugs exhibiting 1 or more of the 
following 6 characteristics in humans or animals: 
carcinogenicity, teratogenicity or other developmen-
tal toxicity, reproductive toxicity, organ toxicity at 
low doses, genotoxicity, and structure and toxicity 
profiles of new drugs that mimic existing drugs deter-
mined hazardous by the above criteria.    

 Hazardous Waste.    In the context of this document, 
hazardous waste is differentiated from medical waste 
and refers to that generated from administration of 
hazardous drugs (eg, containers and intravenous sup-
plies used to administer hazardous drugs).    

 Healthcare Failure Mode and Effect Analysis 
(HFMEA).    A systematic, proactive method used to 
evaluate a process or device for the purposes of 
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identifying where and how a process might fail; 
results are used to identify and prioritize the most 
needed process changes.    

 Health Literacy.    The degree to which individuals have 
the capacity to obtain, process, and understand basic 
health care information and services needed to make 
appropriate decisions.    

 Hemodynamic Pressure Monitoring.    A general term for 
determining the functional status of the cardiovascu-
lar system as it responds to acute stress such as myo-
cardial 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, 

transient prothrombotic disorder caused by heparin-
dependent, platelet-activating antibodies; a hyperco-
agulable state with a strong association to venous and 
arterial thrombosis.    

 High-Alert Medication.    Medications that possess a 
heightened risk of causing significant patient harm 
when used in error.   

  Hospital Disinfectant.    A disinfectant registered by the 
Environmental Protection Agency (EPA) for use in 
hospitals, clinics, dental offices, and any other medi-
cal-related facility.    

 Hypertonic.    Solution of higher osmotic concentration 
than that of a reference solution or of an isotonic 
solution; having a concentration greater than the nor-
mal tonicity of plasma.    

 Hypodermoclysis.    The treatment of dehydration by 
infusing fluids into the subcutaneous tissues at rates 
greater than 3 mL/hour; solutions are isotonic or 
near-isotonic.    

 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   

 Immediate-Use Compounded Sterile Preparations 
(CSPs).    Used in emergent situations or in situations 
where adhering to low-risk compounding procedures 
would add additional risk due to delays in patient 
care (eg, medications with short stability that must be 
prepared immediately before administration outside 
health care facilities, such as in home infusion). 
Immediate-use CSPs do not need to be compounded 
in an ISO Class 5 environment, and garbing and 
gowning are not required, as long as  all  of the follow-
ing criteria are met:    

 1. Hand hygiene per Centers for Disease Control 
and Prevention (CDC) recommendations.   

 2. Aseptic technique is followed.   
 3. No hazardous drugs are used.   
 4. Only simple transfer of no more than 3 sterile, 

nonhazardous drugs in the manufacturers’ origi-
nal containers are involved in the compounding, 
and no more than 2 entries into any 1 container 
occur.   

 5. No more than 1 hour elapses from the time com-
pounding begins to the time of administration to 
the patient begins. (No intervening steps between 
compounding and administration should occur.)   

 6. No batching or storage of CSPs occurs.   
 7. The preparation is labeled with patient identifi-

cation, names, and amounts of all ingredients, 
name or initials of preparer, and exact 1-hour 
beyond-use date (BUD) and time.      

  Immunocompromised.    Having an immune system with 
reduced capability to react to pathogens or tissue 
damage.   

  Implanted Pump.    A catheter surgically placed into a 
vessel, body cavity, or organ attached to a subcutane-
ous reservoir that contains a pumping mechanism for 
continuous medication administration. 

    Implanted Vascular Access Port.    A catheter surgically 
placed into a vessel, body cavity, or organ attached to 
a reservoir located under the skin.    

 Incompatible.    Incapable of being mixed or used simul-
taneously without undergoing chemical or physical 
changes or producing undesirable effects.    

 Independent Double Check.    A process whereby 2 peo-
ple working apart from each other verify each com-
ponent of a work process.    

 Infection.    The presence and growth of a pathogenic 
microorganism(s) having a local or systematic effect.   

  Infiltration.    Inadvertent administration of a nonvesi-
cant solution or medication into surrounding tissue; 
rated by a standard tool.   

  Informed Consent.    A person’s voluntary agreement, 
based upon adequate knowledge and understanding 
of relevant information, to participate in research or 
to undergo a diagnostic, therapeutic, or preventive 
procedure.    

 Infusate.    Parenteral solution administered into the vas-
cular or nonvascular systems; infusion.    

 Infusion Team.    A group of nursing personnel centrally 
structured within an acute health care facility charged 
with the shared mission of outcome accountability 
for the delivery of infusion therapy. While this team 
may not be directly providing each infusion, they 
provide the advanced knowledge for safe practices to 
support the primary care staff. Thus the roles of infu-
sion team members include direct care providers, 
educators, consultants, coaches, mentors, advocates, 
coordinators, and managers. This team is led by infu-
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sion nurse specialists (eg, CRNI®s) and may contain 
a staff mix of registered nurses, licensed practical 
nurses, and unlicensed assistive personnel. Unlicensed 
team members work under the direction of the 
licensed professional infusion nursing staff. (See 
Appendix A).   

  Instill/Instillation.    Administration of a solution or 
medication into a vascular access device (VAD) 
intended to fill the VAD rather than systemic infu-
sion; examples include locking solutions to maintain 
catheter patency, thrombolytic medications, and 
medications/solutions used to dissolve precipitate.    

 Interprofessional/Interprofessional Collaboration.    A 
cooperative approach to patient care that depends 
upon the overlapping knowledge, skills, and abilities 
of each professional health team member.    

 Intraosseous (IO).    The spongy, cancellous bone of the 
epiphysis and the medullary cavity of the diaphysis, 
which are connected; the vessels of the IO space con-
nect to the central circulation by a series of longitudi-
nal canals that contain an artery and a vein; the 
Volkmann’s canals connect the IO vasculature with 
the major arteries and veins of the central circulation.    

 Intrathecal.    Within the brain or spinal canal in the 
space under the arachnoid membrane.    

 Intraventricular Access Device.    An access device con-
sisting of a reservoir (or port) that is attached to a 
catheter placed in a lateral ventricle of the brain. Used 
for aspiration of cerebrospinal 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 imme-
diate external signs of vein inflammation.    

 Isotonic.    Having the same osmotic concentration as the 
solution with which it is compared (eg, plasma).  

     J 

   Joint Stabilization.    The practice of using a device to 
support and stabilize a joint when veins or arteries in 
or near that joint must be used for VAD placement; 
should not be considered as a physical restraint.    

 Just Culture.    A model of shared accountability in 
health care based on the premise that organizations 
are accountable 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 responsible for system failure.  

       L 

   Laminar Flow Hood.    A contained workstation with 
filtered air flow; assists in preventing bacterial con-
tamination and collection of hazardous chemical 
fumes in the work area.    

 Latex Safe Environment.    A health care setting in which 
all products containing natural rubber latex intended 
for contact with mucosa or nonintact skin are 
removed or covered. The goal is to prevent contact 
between high-allergen and airborne latex with aller-
gic individuals or those at risk for developing aller-
gies. Dry, molded, or extruded rubber, such as medi-
cal vial stoppers and syringe plungers, create less risk 
of allergen exposure than those items formed by 
dipping forms in liquid latex (eg, gloves).    

 Lean Six Sigma.    Refers to the 8 types of waste that 
organizations strive to eliminate as “DOWNTIME” 
(“defects, overproduction, waiting, nonutilized tal-
ent, transportation, inventory, motion, and extra 
processing”); resources that do not create value are 
wasteful and should be eliminated.    

 Licensed Independent Practitioner (LIP).    A practitioner 
permitted by law and by the organization to provide 
care and services, without direction or supervision, 
within the scope of the practitioner license and con-
sistent with individually assigned clinical responsibili-
ties.

     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-
related bloodstream infection (CR-BSI).    

 Long-term.    Referring to vascular access devices placed 
for anticipated need of greater than 1 month.    

 Lumen.    The interior space of a tubular structure, such 
as a blood vessel or catheter.     

  M 

   Manual Flow-Control Device.    A device that controls 
fluid flow rate by manual adjustment of components 
such as a roller clamp or flow regulator; requires reli-
ance on counting drops; is affected by factors such as 
dislodgment of the components or distance between 
the fluid container and the device; and therefore is the 
least accurate.    

 Maximal Sterile Barrier Protection.    Equipment and 
clothing used to avoid exposure to pathogens, includ-
ing sterile coverings for the clinicians and patient: 
mask, gown, protective eyewear, cap, gloves, large or 
full body drapes, and towels.    

 Mechanical Infusion Device.    A device that uses a non-
electronic method to regulate infusion flow rate; 
examples include the elastomeric balloon device and 
the spring-coil piston syringe device.    

 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 lasting for 30 minutes or more 
following adhesive removal.    

 Medical Waste (Regulated).    Includes contaminated 
sharps; liquid or semiliquid blood or other potentially 
infectious materials; contaminated items that would 
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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 infec-
tious materials.    

 Medication Reconciliation.    The process of collecting 
and documenting complete and accurate medication 
information for each patient, including all medica-
tions—prescribed, over-the-counter, and herbals/
nutritional supplements—that the patient is currently 
taking.    

 Microaggregate Blood Filter.    Filter that removes micro-
aggregates (includes platelets, leukocytes, and fibrin 
that are present in stored blood) and reduces the 
occurrence of nonhemolytic febrile reactions.

     Micron ( μ ).    A unit of length equal to 1 millionth of a 
meter, or 1 thousandth of a millimeter.    

 Microorganism.    Extremely small living body not per-
ceptible to the naked eye.    

 Mid-arm Circumference.    Measurement of upper arm at 
a predetermined distance above the insertion site of a 
peripherally inserted central catheter (PICC) or mid-
line catheter. 

    Midline Catheter.    A catheter inserted into the upper 
arm via the basilic, cephalic, or brachial vein, with 
the internal tip located level at or near the level of the 
axilla and distal to the shoulder.    

 Milliosmoles (mOsm).    One thousandth of an osmole; 
osmotic pressure equal to 1 thousandth of the molec-
ular 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 
concentration of a drug that will inhibit bacterial 
growth.    

 Moderate Sedation.    Drug-induced depression of con-
sciousness in which a patient is able to persistently 
respond to verbal commands or light tactile stimula-
tion; interventions are not needed to maintain a pat-
ent airway, and the cardiorespiratory functions are 
sufficient and also usually preserved.    

 Multidrug-Resistant Organism (MDRO).    A microor-
ganism, predominantly bacteria, resistant to 1 or 
more classes of antimicrobial agents. MDROs include, 
but are not limited to, methicillin-resistant 
 Staphylococcus aureus  (MRSA), vancomycin-resist-
ant enterococci (VRE), and certain gram-negative 
bacilli (GNB) that have important infection control 
implications.      

 N   

 Near-Infrared Light Devices.    A device using near-
infrared light, a range of 700 to 1000 nanometers 
on the electromagnetic spectrum; works by either 
transilluminating 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 (NC).    A device that allows inter-
mittent access to a vascular access device with an 
administration set or syringe without the use of nee-
dles; types are categorized by description (ie, simple 
or complex) and function (ie, negative, positive, or 
neutral) upon set or syringe disconnection.   
   Anti-Reflux NC.  Contains a pressure-sensitive inter-

nal mechanism designed to prevent blood reflux 
into the catheter lumen when the flow of infusion 
solution has stopped.  

   Complex NC.  Has a variety of moving internal com-
ponents that allow fluid flow in both directions; 
eg, mechanical valves.  

   Negative Displacement NC.  Allows blood reflux 
into vascular access device (VAD) lumen upon 
disconnection due to movement of valve mecha-
nism or removal of syringe/set.  

   Neutral NC.  Contains an internal mechanism 
designed to prevent blood reflux into the catheter 
lumen upon connection or disconnection.  

   Positive Displacement NC.  Allows a small amount 
of fluid to be held in the device; upon set or 
syringe disconnection, this fluid is pushed 
through the catheter lumen to clear any blood 
that refluxed into the lumen.  

   Simple NC.  Allows a straight fluid pathway through 
the center lumen without any internal mecha-
nism to control flow; example is a prepierced 
septum accessed with either a blunt cannula or 
male luer device; eg, split septum.  

      Needleless Systems.    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 occupational exposure to blood-borne 
pathogens due to percutaneous injuries from con-
taminated sharps.

 Neonate . Pertaining to the first 4 weeks of life.
     Noncritical Equipment.    Items that come in contact 

with intact skin but not mucous membranes.
     Nonpermeable.    Prevents passage of fluid or gases.
     Nontunneled Central Venous Access Device.    A vascu-

lar or nonvascular access device inserted by puncture 
directly through the skin and the intended location 
without a portion of the device allowed to remain in 
a subcutaneous tract.    

 Nonvesicant.    Solutions and medications that do not 
produce tissue damage when inadvertently delivered 
into subcutaneous tissue.    

 Nurse Practice Act.    Legislation that defines the practice 
of registered nurses and licensed practical or voca-
tional nurses within each state.  
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 Nursing Diagnosis.    The patient problem identified for 
intervention by analysis of assessment findings in 
comparison to what is considered to be normal.    

   Nursing Intervention.    In the nursing process, the step 
after planning; involves aspects of actual caring for 
the patient and requires full knowledge of assessment 
and planning stages of the nursing process.    

 Nursing Process.    An orderly, logical approach to 
administering nursing care so that the patient’s needs 
for such care are met comprehensively and effectively; 
includes steps of assessment, problem identification, 
outcome identification, planning, intervention, and 
evaluation.     

  O   

 Occlusion.    The state of being occluded; the inability to 
infuse or inject solution into a catheter; the inability 
to aspirate blood from a catheter or both.    

 Off-Label Use (Extra-Label Use).    The use of an 
approved drug in the treatment of a condition or for 
a purpose for which it has not been approved or 
cleared for use by the US Food and Drug 
Administration (FDA).    

 Older Adult.    Greater than 65 years of age, as defined 
by the American Geriatric Society.    

 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 

fingers 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 
alimentary canal, such as the intravenous, subcutane-
ous, intramuscular, or mucosal route.   

  Parenteral Nutrition.    The intravenous provision of 
total nutritional needs for a patient who is unable to 
take appropriate amounts of food enterally; typical 
components include carbohydrates, proteins, and/or 
fats, as well as additives such as electrolytes, vita-
mins, and trace elements.    

 Paresthesia.    Pain associated with nerve injury including 
tingling, prickling, or shock-like sensations. 

    Particulate Matter.    Unwanted matter relating to or 
composed of fine particles found in intravenous 
medication and solutions, including undissolved 
drugs or precipitate, rubber cores, glass particles, and 
plastic pieces. 

    Pathogen.    A microorganism or substance capable of 
producing 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.  

   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.)    

 Percutaneous.    Technique performed through the skin.    
 Peripheral.    Pertaining to or situated at or near the 

periphery; situated away from a center or central 
structure.    

 Peripherally Inserted Central Catheter (PICC).    A cath-
eter 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 extremi-
ty; catheter tip is located 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 blood-borne 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, erythema, edema, streak formation, and/or 
palpable cord; rated by a standard scale.    

 Phlebotomy.    Withdrawal of blood from a vein by 
direct venipuncture or via a central vascular access 
device (CVAD).    

 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 central vascular access device (CVAD) 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 compres-
sion causes intermittent or permanent catheter occlu-
sion and, because of the “scissoring” effect of catheter 
compression between the bones, can result in catheter 
tearing, transection, and catheter embolism.    

 Policy.    Written, nonnegotiable statement(s) that estab-
lish 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 H 2 0.    

  Power  Injectable.    A device (eg, vascular access device 
[VAD], extension set) capable of withstanding injec-
tions pressure used for radiology procedures, usually 
300 to 325 pounds per square inch (psi).    
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 Practice Guidelines.    Provide direction in clinical care 
decisions 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 capa-
ble of inhibiting bacterial growth. Free of any addi-
tive intended to extend the content, stability, or steril-
ity of active ingredients, such as antioxidants, emulsi-
fiers, or bacteriocides.    

 Priming Volume.    Amount of fluid required to fill the 
fluid pathway of the vascular access device (VAD), 
any add-on devices, and administration set.    

 Procedure.    Written statement of a series of steps 
required to complete an action.    

 Process.    Actual performance and observation of perfor-
mance based on compliance with policies, proce-
dures, and professional standards.    

 Product Integrity.    The condition of an intact, uncom-
promised product suitable for intended use.   

  Proximal.    Closest to the center or midline of the body 
or trunk, nearer to the point of attachment; the oppo-
site of distal.    

 Psychomotor.    Characterizing behaviors that place pri-
mary 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 purpose of creating turbulence within the vascular 
access device (VAD) lumen.    

 Purulent.    Containing or producing pus.      

 Q   

 Quality Improvement.    An ongoing, systematic process 
for monitoring, evaluating, and problem solving.  

     R   

 Radiopaque.    Impenetrable to x-rays or other forms of 
radiation; detectable by radiographic examination.    

 Reconstitute.    The act of adding diluent to a powder to 
create a solution.    

 Risk Management.    Process that centers on identifica-
tion, analysis, treatment, and evaluation of real and 
potential hazards.    

 Root Cause Analysis (RCA).    The process for identify-
ing basic or causal factors that underlie variation in 
performance, including the occurrence or possible 
occurrence of a sentinel event; focuses primarily on 
systems and processes, not individual performance; 

identifies potential 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 nonneedle 
sharp or a needle device used for withdrawing body 
fluids, accessing a vein or artery, or administering 
medications or other solutions, with a built-in safety 
feature or mechanism that effectively reduces the risk 
of an exposure incident. Used to prevent percutane-
ous injuries and blood exposure before, during, or 
after use.    

 Sentinel Event.     See  Serious Adverse Event. 
    Sepsis.    The systemic response caused by the presence of 

infectious microorganisms or their toxins in the 
bloodstream.  

   Serious Adverse Event.    Any undesirable experience 
associated with the use of a medical product/medica-
tion in a patient; the event is serious and should be 
reported to the US Food and Drug Administration 
(FDA) when the patient outcome is death, disability, 
life threatening, requires initial or prolonged hospi-
talization, or requires intervention to prevent perma-
nent damage.    

 Sharps.    Objects in the health care setting that can be 
reasonably anticipated to penetrate the skin and to 
result in an exposure incident; including, but not lim-
ited to, needle devices, scalpels, lancets, broken glass, 
or broken capillary tubes.    

 Short-term.    When used in reference to a vascular access 
device, a time frame of less than 1 month.    

 Site Protection.    Method or product used to protect the 
external vascular access device (VAD), insertion site, 
and dressing.    

 Skill Validator.    Individual with documented compe-
tency in a specific skill who is qualified by training 
and education to objectively assess the performance 
of others.    

 Smart Pump.    Electronic infusion device (EID) with an 
imbedded computer software aimed at reducing drug 
dosing errors through the presence and use of a drug 
library.    

 Standard.    Authoritative statement enunciated and 
promulgated by the profession by which the quality 
of practice, service, or education can be judged.    

 Standard Precautions.    Guidelines designed to protect 
workers with occupational exposure to blood-borne 
pathogens. All blood and body fluids are treated as 
potentially infectious.   

  Statistics.    The systematic science of collecting, organ-
izing, analyzing, and interpreting numerical data.    

 Sterile.    Free from living organisms.    
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 Stylet.    A sharp rigid metal hollow-bore object within a 
peripheral catheter designed to facilitate venipuncture 
and catheter insertion.    

 Stylet Wire.    A long wire guide inside the catheter lumen 
used to provide stiffness for advancement of a vascu-
lar access device (VAD) into the vein; may be multiple 
pieces welded together and is not intended for 
advancement into the vein alone.    

 Subcutaneous Infusion.    Administration of medications 
into the tissues beneath the skin.    

 Surrogate.    Also referred to as legally authorized rep-
resentative; someone who acts on behalf of the 
patient when the patient cannot participate in the 
decision-making process; surrogates may be desig-
nated by the patient and know the patient’s prefer-
ences or may be court appointed with or without 
this knowledge; without such knowledge a surro-
gate 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 
population and of the events or conditions that 
increase or decrease the risk of such disease occurrence.

       T   

 Tamper-Proof.    Unable to be altered.    
 Therapeutic Phlebotomy.    Removal of a specific volume 

of blood from a patient as ordered by the licensed 
independent practitioner (LIP) for the treatment of a 
specific condition or disease.    

 Thrombolytic Agent.    A pharmacological agent capable 
of lysing blood clots.    

 Thrombophlebitis.    Inflammation of the vein in con-
junction with formation of a blood clot (thrombus).    

 Thrombosis.    The formation, development, or existence 
of a blood clot within the vascular system.    

 Transducer.    A device that converts one form of energy 
to another.    

 Transfusion Reaction.    Complication of blood transfu-
sion where there is an immune response against the 
transfused 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 
implemented in addition to Standard Precautions 
when strategies beyond Standard Precautions are 
required to reduce the risk for transmission of infec-
tious agents.    

 Transparent Semipermeable Membrane (TSM).    A ster-
ile air-permeable dressing that allows visual inspec-
tion of the skin surface beneath it; water resistant.    

 Tunneled Cuffed Catheter.    A central vascular access 
device (CVAD) with a segment of the catheter lying 
in a subcutaneous tunnel with the presence of a cuff 
into which the subcutaneous tissue grows to offer 
security for the catheter; indicates that the skin exit 
site and vein entry site are separated by the subcuta-
neous 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 
physical structures on a screen.    

 Umbilical Catheter.    A catheter that is inserted into 1 of 
the 2 arteries or vein of the umbilical cord.    

 Unlicensed Assistive Personnel (UAP).    A category of 
health care workers who work as assistants to and 
under the direction of licensed health care profession-
als, including both nursing and medical assistants.    

 Unusual Occurrence (or Event).    An unexpected occur-
rence or event resulting in death, life-threatening, or 
serious injury to a patient that is not related to a 
natural course of the patient’s illness or underlying 
condition. An unusual occurrence also includes an 
incident resulting in the abuse of a patient. 

    USP Chapter  < 797 > .    Chapter 797 “Pharmaceutical 
compounding—sterile preparations,” in the United 
States Pharmacopeia (USP) National Formulary (NF) 
are enforceable sterile compounding standards issued 
by the USP that describe the guidelines, procedures, 
and compliance requirements for compounding sterile 
preparations and set the standards that apply to all 
settings in which sterile preparations are compounded.  

     V   

 Vascular Access Device (VAD).    Catheters, tubes, or 
devices inserted into the vascular system, including 
veins, arteries, and bone marrow. 

    Vesicant.    An agent capable of causing tissue damage 
when it escapes from the intended vascular pathway 
into surrounding tissue.    

 Visible Light Devices.    A device using light from 400 to 
700 nanometers, or the middle of the electromagnetic 
spectrum, to transilluminate an extremity to locate 
superficial veins.    

 Visualization Technology.    Device that employs the use 
of sound or light waves to allow for the location and 
identification of blood vessels. 
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     Index    

A

Add-on devices, S71
needleless connectors, S68

Administration set changes, S84
Advanced Practice Registered Nurse (APRN), S14
Adverse events, S31
Airborne Precautions, S42
Air embolism, S108
Analgesia, S63

intravenous infusion for, S137
patient-controlled, S131

Anesthesia. See Local anesthesia
Antimicrobial locking solutions, S58, S78, S79, S107
Antineoplastic therapy, S127
Antiseptic agents, S65
Apheresis catheters, S62

flushing and locking, S78
Arterial catheters

flushing and locking, S78
peripheral or pulmonary, S53
removal, S93
site preparation and device placement, S66
site selection, S55

Arterial pressure monitoring: administration set 
changes and, S85

Assent, S12, S27

B

Bar-code technology, S22, S34, S128, S129, S136
Biologic therapy, S129
Blood and blood components

administration set changes, S85
transfusion, S135
warming, S49

Blood sampling, S85

C

Catheter damage, S109
Catheter embolism, S110
Catheter exchange, S110
Catheter-related bloodstream infection (CRBSI)

administration set changes and, S84
adverse events and, S21
antimicrobial locking solutions and, S58, S79

blood sampling and, S86, S87
catheter damage and, S108
catheter exchange and, S110
central vascular access devices and, S47
chlorhexidine-impregnated dressings and, S82
CVAD removal and, S107
CVAD salvage and, S106
disinfection caps and, S69
identifying, S17
intermittent vascular access ports and, S52
monitoring rates of, S22
nontunneled CVAD removal and, S91
parenteral nutrition and, S134
short peripheral and midline catheter removal and, 

S91
sterile glove, aseptic technique and, S65
sutures and, S73
umbilical catheters and, S61
vascular access devices and, S77
venous thrombosis and, S113

Catheter repair, S110
Central line-associated bloodstream infection 

(CLABSI)
antimicrobial locking solutions and, S79
central vascular access devices and, S52
chlorhexidine-impregnated dressings and, S82
disinfection caps and, S69
needleless connectors and, S69
phlebotomy and, S86
rate calculation, S21
tip location and, S47

Central vascular access
flushing and locking, S77
planning, S52
removal, S92
site preparation and device placement, S65
tip location, S46

Central vascular access devices
hemodialysis vascular access, S59
implanted ports, S52, S55, S57, S58, S92
nontunneled, S52, S55, S91
peripherally inserted central catheters, S55
tunneled, S52, S55, S92

Central venous access device-associated thrombosis, 
S112
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Central venous access device malposition, S114
Certification, S14
Color coding, S34
Competency assessment and validation, S18
Complications

air embolism, S108
catheter damage, S109
catheter embolism, S110
extravasation, S98
infection, S106
infiltration, S98
malposition, S114
nerve injuries, S102
occlusion, S104
phlebitis, S95
venous thrombosis, S112

Compounding, S39, S127, S133
Contact Precautions, S42

D

Defect reporting, S32
Disinfection

durable medical equipment, S43
needleless connectors, S68

Disinfection caps, S69
Documentation, S28

adverse and serious adverse events, S31
in medical record, S28
medication verification, S34
product evaluation, integrity, and defect reporting, 

S32
Dose-error reduction system, S34, S48, S129, S131, 

S134
Dressing changes, S81
Droplet Precautions, S42
Durable medical equipment disinfection, S43

E

Electronic infusion devices (EID), S48
flow control device, S49

Engineered stabilization device, S72, S82
Epidural access devices, S118
Evidence-based practice and research, S24
External jugular vein access, S56
Extravasation, S98

F

Filtration, S70
blood and blood components, S136
intravenous infusions, S119
parenteral nutrition, S133

Flow-control devices, S43, S48
manual, S72

Fluid warming, S49
Flushing, S77

H

Hand hygiene, S38
Hazardous drugs and waste, S36
Hemodialysis vascular access devices, S59

flushing and locking, S78
Hemodynamic pressure monitoring: administration set 

changes and, S85
Heparin-induced thrombocytopenia, S78

I

Implanted vascular access ports
placement, S58
planning, S52
removal, S92
site selection, S55

Infection
prevention and control

durable medical equipment disinfection, S43
hand hygiene, S38
medical waste and sharps safety, S40
parenteral solutions and medications compound-

ing and preparation, S39
Standard Precautions, S41
Transmission-based Precautions, S42

vascular access device-related, S106
Infiltration, S98

rate calculation, S21
Informed consent, S26

assent, S12, S27
Infusion Nurse Specialist (CRNI®), S14
Infusion team, S17, S140
Intraosseous access devices, S120
Intraspinal access devices, S118
Intrathecal access devices, S118

J

Joint stabilization devices, S74

L

Latex sensitivity or allergy, S35
Licensed Practical/Vocational Nurse (LPN/LVN), S14
Light devices, S44
Local anesthesia, S63
Locking, S77

M

Medical adhesive-related skin injury, S73, S82
Medical Assistants (MAs), S14
Medical waste, S40
Medications

beyond-use date, S40
compounding, S39, S127, S133
verification, S34

Midline catheters
flushing and locking, S78
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planning, S52
removal, S91
site preparation and device placement, S64
site selection, S54

Moderate sedation/analgesia, S137
Multidrug-resistant organisms, S41, S42, S43

N

Near-infrared light devices, S44
Needleless connectors, S68
Neonatal patients, S11
Nerve injuries, S102
Nontunneled central vascular access devices

flushing and locking, S78
planning, S52
removal, S91
site preparation and device placement, S65
site selection, S55

Nursing assistive personnel (NAP), S14
Nursing practice standards

competency assessment and validation, S18
documentation in medical record, S28
evidence-based practice and research, S23
informed consent, S26
infusion team structure, S17
patient care, S11
patient education, S25
quality improvement, S21
scope of practice, S13
special populations, S11

O

Occlusion: central vascular access devices, S104
Older adult patients, S11

P

Paramedics, S15
Parenteral nutrition, S133

administration set changes, S85
Parenteral solutions and medications

administration, S125
administration set changes, S85
compounding and preparation, S39

Patient care standards, S11
Patient-controlled analgesia, S131
Patient education, S25
Pediatric patients, S11
Peripheral arterial catheters, S53

flushing and locking, S78
planning, S52
removal, S91
site preparation and device placement, S65
site selection, S55

Phlebitis, S95
rate calculation, S22

Phlebotomy, S85
blood sampling via direct venipuncture, S86
blood sampling via vascular access devices, S87
therapeutic, S138

Pinch-off syndrome, S77, S104-S105, S110, S149
Practice setting, S11
Pregnant patients, S11
Product evaluation, integrity, and defect reporting, S32
Propofol infusions: administration set changes, S85
Pulmonary arterial catheters, S53

Q

Quality improvement, S21

R

Radiologic Technologist, S15
Registered Nurse (RN), S13
Removal, vascular access device

arterial catheters, S93
nontunneled central vascular access devices, S92
short peripheral and midline catheters, S91
surgically placed central vascular access devices, S92

Respiratory Care Practitioner, S15

S

Safety
adverse and serious adverse events, S31
durable medical equipment disinfection, S43
hazardous drugs and waste, S36
latex sensitivity or allergy, S35
medical waste and sharps, S40
medication verification, S34
product evaluation, integrity, and defect 

reporting, S32
Standard Precautions, S41
Transmission-based Precautions, S42

Scope of practice, S13
Sedation, intravenous infusion for, S137
Sentinel events, S31
Serious adverse events, S31
Sharps safety, S40
Short peripheral catheters

flushing and locking, S40
planning, S51
removal, S91
site preparation and device placement, S64
site selection, S54

Site care and dressing changes, S81
Site protection, S75
Site selection, S54
Skin antisepsis, S65
Smart pumps, S34, S48, S125, S128, S129, S134
Stabilization

joint, S74
vascular access devices, S72
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Standard Precautions, S41
Subcutaneous infusions

access devices, S122
administration set changes, S84

T

Therapeutic phlebotomy, S138
Therapist/Technologist/Technician, S15
Transfusion therapy, S135

blood warming, S49
Transmission-based Precautions, S42
Tunneled central vascular access devices

planning, S52
removal, S92
site selection, S55

U

Ultrasonography, S45
Umbilical catheters, S60
United States Pharmacopeia (USP) National Formulary 

(NF), General Chapter < 797 >, S39
Unlicensed Assistive Personnel, S14

V

Vascular access
administration set changes, S84
assessment, S81
complications, S95
local anesthesia, S63
planning, S51
removal, S91
site preparation and device placement, S64

site protection, S75
site selection, S54
stabilization, S72

Vascular access devices. See Central vascular 
access devices
add-on devices, S71
administration set changes, S84
anesthesia for placement and access, S63
apheresis, S62
assessment, site care, and dressing changes, S81
blood sampling via, S87
complications, S95
filters, S70
flushing, S77
for hemodialysis, S59
joint stabilization devices, S74
locking, S77
management, S68
midline catheters, S52
needleless connectors, S68
phlebotomy, S85
planning, S51
removal, S91
short peripheral catheters, S51
site preparation and device placement, S64
site protection, S75
site selection, S54
stabilization, S72
types, S51
umbilical, S60

Vascular visualization, S44
Venipuncture, direct: for blood sampling, S86
Venous thrombosis, S112           
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BD Nexiva™ Di�usics™
Closed IV Catheter System
For high-pressure injection

BD Diusics™ technology enables the use of a smaller
IV catheter (22 gauge up to 6.5 mL/sec)* with those 
patients that require a smaller catheter and may
provide a lower cost alternative to more costly IV
access options like PICCs. Let’s just say we thrive
under pressure.

To order or learn about all the ways BD is caring 
for you and your patients, visit bd.com/INS2 today 
or call (888) 237-2762.
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