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nfusion therapy is complex, invasive, high vol-

ume, and risk prone, yet required as a lifesaving

therapy for many patients. Registered nurses at all

levels of education and experience can perform

infusion therapy, whereas the scope of infusion
therapy practice for licensed practical/vocational nurses
varies among states. Many other types of health care
professionals (eg, radiology technologists, respiratory
therapists, unlicensed assistive personnel) may have
responsibility for some aspects of infusion therapy.
Patients of all ages receive infusion therapy across all
hospital departments, service lines, and specialties.
Although infusion therapy is pervasive throughout the
entire facility, the business of infusion services has
received very little attention, including using appropri-
ate models for infusion cost analysis; cost-effective dis-
tribution of infusion therapy responsibilities among
professionals and departments; calculating cost avoid-
ance for positive patient outcomes; cost savings on time,
supplies, and equipment used; and return on investment
from use of infusion teams.

Hospitals have either disbanded infusion teams or
downsized these teams to perform only insertions of
peripherally inserted central catheters (PICCs)'; how-
ever, there is no known method to quantify the actual
number of infusion teams that have been lost. When
these changes occur, the practices previously performed
by the infusion team become the responsibility of pri-
mary care nursing staff. Anecdotal information suggests
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that this shift in responsibilities may occur without
adequate time and resources to train the nursing staff
for their new role.

The outcomes of disbanding or downsizing infusion
teams are virtually unknown. A 1998 editorial used
details of lawsuits to highlight the serious complications
that can occur when nursing staff lack adequate knowl-
edge and skills associated with infusion therapy.?
Another report provided details of how an infusion
team transitioned from 11 nurses to 2 in a 200-bed
acute care facility over a 9-month period using a
methodical, planned approach. Positive and negative
outcomes were discussed; however, no data were
provided.> Another study focusing on the quality
improvement process reported an increase in infusion-
related litigation, along with an increase in complaints
and questions about infusion care at a 4-hospital sys-
tem.* Numerous discussions with colleagues indicated
that infusion teams were being disbanded, leaving no
personnel for data collection on complication rates or
medication errors. Additionally, challenges associated
with patient and clinician safety or patient satisfaction
may not have been addressed. These changes are often
made in the name of cost savings; however, those data
are also not found in the published literature.

Peripheral catheter insertion requires skills derived
from experience to minimize patient discomfort and
complications, decrease risk of needlestick injury and
blood exposure, and enhance patient satisfaction.’” A
recent literature review reported first-venipuncture-
attempt success rates between 74% and 88% in the
general population and 46% to 76% in pediatric
patients.® Unsuccessful or failed venipuncture attempts
are caused by numerous factors.®!! Venous depletion,
vein wasting, and vein preservation are concepts gaining
attention as a means to increase appropriate use of
peripheral veins and reduce the need for central vascular

Journal of Infusion Nursing

Copyright © 2013 Infusion Nurses Society. Unauthorized reproduction of this article is prohibited.



¥202/0€/S0
uo | SAXOHAN++TNIPALOEDEMNO LSINGININUAIMWAZAAZOBIMMINYBWIZOIXEASSLPA/LZENdO+q LACSBAGINAZIIOMINTAMLT

PUILSHOIGAIAAOAXHY/SUBI+NebY 6P, Ag Buisinuuoisnjuiofeulnol/wod mm| sieusnoly/:diny woly papeojumoq

access devices (CVADs).”1%1%13 Excessive venipuncture
attempts also increase the cost to the facility through
delays in treatment; waste of peripheral catheters, inser-
tion kits, individual supplies, and valuable nursing time;
and the need for central venous access when peripheral
access proves too difficult. The cost of inserting a short
peripheral catheter on the first attempt using 1 catheter,
kit, flush syringe, needleless connector, and 20 minutes
of nursing time is reported to be $45.1* Multiple unsuc-
cessful attempts only increase these nonreimbursed
costs. A scoring system for difficult venous access in
infants has been published; however, this system includes
only patient characteristics.!> Currently, there are no
reliable, validated processes for matching the venipunc-
ture skills of the inserter with the specific level of veni-
puncture difficulty for each patient, yet numerous stud-
ies and publications call for this procedure to be per-
formed by experienced personnel.>7:16:17

Two studies have shown the inappropriate or unneces-
sary use of intravascular (IV) devices in hospital patients,
also increasing morbidity, mortality, and health care
costs.'®? One retrospective study analyzed the incidence
of bloodstream infections from PICCs after the downsiz-
ing of an infusion team. The absence of infusion nurses
increased the number of difficult peripheral catheter
insertions, resulting in the need for more PICCs and at
the same time preventing the care of these PICCs by
infusion nurses. An increase in the number of PICCs was
identified; however, there was no corresponding increase
in PICC-related bloodstream infections.'”

Vascular access devices (VADs) are not the only con-
cern. A New Zealand observational study found at least
1 error in 69.7% of 568 IV medication administrations,
and 25.5% of these were categorized as serious.?’
Introduction of new pump technology requires develop-
ment of complex drug libraries and implementation of
the devices. Infusion nursing knowledge can positively
affect this introduction through collaboration with phar-
macy, nursing management, and end users.>! After iden-
tifying causes of IV medication administration errors in
an observational study,?? these authors also called for
“someone to take the responsibility for the safe and effec-
tive use of drug administration technologies.”?* A point
prevalence study identified similar error rates of 66.9%,
with only one of these errors being preventable by the
infusion pump.?* A failure modes effect analysis identi-
fied many problems with the process of IV medication
administration and found that standardizing infusion
delivery process reduced the risk.?> An observational
study examined flow rates for IV fluids and reported that
only 26% were infused at the prescribed rate, with 67%
infused too slowly and 8% infused too rapidly.?®

Regulatory initiatives have an impact on infusion ther-
apy practices. Hospitals benefit when infusion nurse spe-
cialists are involved with implementation of these require-
ments. The Centers for Medicare and Medicaid Services
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(CMS) require education for all nursing staff who are
giving IV medications and blood transfusions. The CMS
outline for blood administration training includes fluid
and electrolyte balance, venipuncture techniques with
supervised practice, blood components, hospital policies
and procedures, verification of the right blood product,
patient monitoring, transfusion reactions, and documenta-
tion. Education on IV medication administration should
include drug administration errors, adverse drug reactions,
and drug incompatibilities.”” Additionally, The Joint
Commission has recently defined core measures to estab-
lish guidance for transfusion practices. These core meas-
ures include transfusion consent, blood component indica-
tions, documentation, preoperative anemia screening, and
preoperative blood type testing and antibody screen-
ing.2%?° Fluid and electrolytes, transfusion, and pharma-
cology are 3 of the 8 components for the infusion nursing
certification examination. Therefore, infusion nurse spe-
cialists (ie, CRNI®s) are well suited to be the subject matter
experts for this training.

These are just a few examples of challenges, regula-
tory requirements, and problems with the delivery of
infusion therapy, highlighting the serious need for
someone or some specialized group to take ownership
of this critical therapy. Infusion nurse specialists have
mastered this knowledge through the infusion nursing
certification examination and provide this expertise to
the hospital.

CURRENT MODELS FOR INFUSION
SERVICES

Infusion services in hospitals fall into 3 basic models:
primary care, vascular access, and infusion team. Many
variations can be found, however.

The primary care model is based on the fact that
delivery of all infusion therapy is within the legal scope
of practice for all registered nurses. No organized teams
exist (Table 1).

Vascular access insertion teams are small groups of
skilled experts who focus only on the insertion of PICCs
and are now beginning to insert other types of CVADs.*°
CVAD insertion is an important aspect of patient care
and is now associated with improved outcomes related
to ultrasound for venipuncture and electrocardiogram
for tip locations. Nevertheless, the insertion procedure
represents only a short time frame in the life of that
VAD. Successful and safe completion of infusion therapy
requires much more than a successful insertion proce-
dure (Table 2).

Infusion teams, commonly known as IV teams or IV
therapy teams, have a wider scope of service. These
teams are involved with safe insertion of all types of
VADs, as well as serving as the resource for other
infusion-related services. The role of change agent is a
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—

TABLE 1

~— Primary Care Model

—_—

TABLE 3
~ Infusion Team Model

Organizational structure

Organizational structure

* Specific organization structure for each nursing unit

* Nursing, pharmacy

* Nursing staff available 24/7/365

e Service hours vary; 24/7 is common

¢ CVAD insertion limited to physician availability

Personnel

Personnel involved

* Registered nurses

* All LIPs (MD, PA, NP) inserting CVADs

e Licensed practical/vocational nurses

* All nursing personnel inserting PIVs and delivering all infusion
therapies

Challenges

* [dentifying qualified experts in infusion therapy

e Standardization and coordination of care across all departments
(eg, nursing, OR, radiology, outpatient)

* Facility-wide data collection on infusion outcomes

e Facility-wide approach to solving infusion-related problems

* Implementation of standards and guidelines

Abbreviations: CVAD, central vascular access device; LIP, licensed independent
practitioner; PIV, peripheral intravenous catheter.

prominent one for infusion nurses through staff devel-
opment and performance improvement (Table 3).%!
Large consulting companies are often called in to ana-
lyze ways to reduce hospital costs. Anecdotal discussions
with nurses from disbanded teams support the idea that
eliminating infusion teams is high on companies’ planned
lists of changes in the name of cost reduction. When chal-
lenged, some infusion team managers have provided excel-
lent clinical outcome data that were very useful in avoiding
the loss of the team. However, absence of outcome data

—

TABLE 2
— Vascular Access Team
Model

Organizational structure

¢ Nursing, radiology, respiratory therapy

e Limited hours of regular service, on-call after hours

Personnel

* Registered nurses

¢ Radiology technologists

¢ Respiratory therapists

Challenges

e Exclusive focus on insertion procedures

* Adequate staffing to support other aspects of infusion services

* Administration support for expansion of services
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* Unlicensed assistive personnel

Challenges

e Lack of published data on return on investment for team

* Vulnerable to cost-cutting processes

* Questionable perceptions of benefits of infusion team

and an exclusive reliance on productivity data alone may
outweigh efforts to save the team. Low rates of catheter-
associated bloodstream infections, catheter-associated
venous air embolism, and other costly complications are
more powerful data than the number of peripheral cathe-
ter insertions or CVAD dressing changes performed. There
are positive clinical outcomes from infusion teams,*? but
we have found no attempt to calculate return on invest-
ment from these teams.

Currently, there is a growing emphasis on patient
safety and measurement of patient satisfaction, the
urgent need to rein in costs by driving waste and inef-
ficiencies from our delivery systems, and radically
changing reimbursement structures for health care. At
the same time, there is minimal prelicensure education
on infusion therapy and vascular access for nurses,
pharmacists, and physicians.*>3* Additionally, the tech-
nology of infusion therapy continues to expand without
support from well-designed clinical trials to guide
appropriate implementation of these devices.

ADDRESSING THESE UNMET
NEEDS

In early 2011, the Infusion Nurses Society (INS) formed
the Infusion Team Task Force to analyze this current
situation. Beginning with a lengthy list of project ideas,
it quickly became clear that there had never been an
effort to define I'V team. A frequently asked question is,
How many such teams exist in US hospitals? Without a
standard definition, there was no way to answer this
simple question.

The group’s first task was to conduct a survey of the
roles, responsibilities, and structures of current teams.
This survey was conducted among INS’ membership.
Based on these responses, “infusion team” was chosen as
the most comprehensive and appropriate name for teams
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in acute care hospitals and medical centers. The defini-
tion that evolved addresses the organization structure,
role, and scope of services and clearly states the goals for
infusion teams.

Infusion Team Definition

The infusion team is defined as a group of nursing
personnel centrally structured within an acute health
care facility charged with the shared mission of out-
come accountability for the delivery of infusion ther-
apy. Although this team may not be directly provid-
ing each infusion, it provides the advanced knowledge
for safe practices to support the primary care staff.
Thus, the roles of 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 profes-
sional infusion nursing staff.

The scope of services for the infusion team con-
sists 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 prac-
tices according to the nationally recognized
Infusion Nursing 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 docu-
mented 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
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 recom-
mended for all health care organizations.
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THE BUSINESS ASPECTS OF
INFUSION SERVICES

Given the current rates of complications, costs, waste,
and inefficiencies in our current processes, there is little
doubt that each hospital or medical center must devote
attention to infusion therapy—an invasive therapy that
touches virtually all patients entering the facility. We
propose that each facility make an assessment of its cur-
rent outcomes related to infusion services. This assess-
ment should include peripheral and central catheter-
associated infections; catheter-associated air emboli; and
infiltration and extravasation and the resulting compart-
ment syndrome, necrotic ulcers, and nerve injuries
related to all VADs. Consider the fact that the first list of
10 hospital-acquired conditions included 3, or 30%,
that are infusion related: vascular device-associated
infection, air emboli, and blood incompatibility.
Moreover, the ECRI Institute’s 2012 list of health tech-
nology hazards includes 3 of 10 hazards that are infu-
sion related—alarm hazards, medication administration
errors using infusion pumps, and needlesticks and other
sharps injuries.*’

The current fiscal constraints of health care require a
careful assessment of the current methods for delivery
of these vital infusion services. Delivery methods for
providing safe patient care with positive, lower-cost
outcomes may vary between facilities. For some, it may
mean continuation of a primary care model, although
improving outcomes will need to be facilitated by a
heavy investment in staff development. For others, the
most cost-effective method may be to invest in the
development or expansion of an infusion team.
Regardless of the chosen approach, it is clear that a lack
of attention to this invasive and potentially dangerous
therapy increases problems, complications, patient dis-
satisfaction, and costs. A focus on the business aspects
of infusion delivery in acute care hospitals is required.
INS believes that this attention will serve to concur-
rently improve clinical outcomes as well.
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