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ABSTRACT

Central venous catheter (CVC) maintenance is
integral to preventing complications and improv-
ing outcomes. This process is made more chal-
lenging when patients transition from hospital to
home care or to an outpatient infusion setting,
because different CVC maintenance practices and
care parameters confuse patients and care provid-
ers alike. Through collaboration and consensus
building, a group of metropolitan home health and
home infusion agencies developed a standardized

approach to CVC maintenance care. This article
discusses the multiagency collaborative and
resulting guideline and other educational materi-
als that better enable providers, patients, and
families to maintain CVC integrity and achieve
optimal outcomes.
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neffective central venous catheter (CVC) access is
a main factor in preventing reliable and safe
medication delivery and leads to increased health
care costs and potential harm to patients.
Therefore, it is important to maintain the integrity
of a CVC to allow for safe medication administration

Author Affiliations: Nebraska Medicine, Nebraska Medical Center,
Omaha, Nebraska (Dr Nailon); and Division of Infectious Diseases,
University of Nebraska Medical Center, Omaha, Nebraska (Dr Rupp).
Regina Nailon, PhD, RN, facilitates interprofessional research and
meaningful use of data in clinical decision making at the Nebraska
Medical Center. Her primary research focus is aimed at improving
health outcomes and the infrastructure necessary for the delivery
of safe and appropriate care across the care continuum.

Mark E. Rupp, MD, is professor and chief of the Division of
Infectious Diseases at the University of Nebraska Medical Center.
He is also the medical director of the Department of Infection
Control and Epidemiology. Dr Rupp studies device-associated
infections, staphylococcal disease, and antimicrobial stewardship.
The authors were awarded a grant from the Cardinal Health
Foundation, which supported this project.

Corresponding Author: Regina Nailon, PhD, RN, 1987442
Nebraska Medical Center, Omaha, NE 68198-7442 (rnailon@
nebraskamed.com).

DOI: 10.1097/NAN.0000000000000092

VOLUME 38 | NUMBER 2 | MARCH/APRIL 2015

and clinical treatment across the continuum of care
when a patient transitions from the hospital setting to
home and/or outpatient infusion therapy. This project
established evidence-based, standardized CVC mainte-
nance care guidelines through collaboration and con-
sensus building among a broad group of Omaha,
Nebraska-area care providers to ensure safety of medi-
cation administration.

BACKGROUND AND
SIGNIFICANCE

Medication administration safety demands reliable
intravenous (IV) access. When complications with CVC
access occur—such as with infection, thrombosis, or
occlusion—medication administration safety is compro-
mised. Needed medications and/or treatments might be
halted completely, or patients may be placed on less
effective oral alternatives during the interval when IV
access is being reestablished. Additionally, thrombosis
results in the need for declotting agents, which are not
without potential clinical repercussions or economic
implications.
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With an emphasis on reducing hospital length of stay
and providing care in home and ambulatory care settings,
there has been a significant increase in the incidence of
patients being discharged from the hospital to home with
a CVC. It is common for patients to receive continued
treatment, such as chemotherapy, parenteral nutrition,
and antibiotic therapy, in out-of-hospital settings.

CVC-associated complications result in a great deal
of morbidity and mortality of their own accord.
Seventy-eight thousand central line-associated blood-
stream infections (CLABSIs) are estimated to occur each
year in US hospitals and dialysis units.! Rates of
CLABSI that occur in the home setting range from 0.77
to 6.7 per 1000 central line device days.>* CLABSIs are
associated with an estimated mortality rate of 12.3%*
and excess health care costs between $7288 and
$29 156 per episode.’ The unadjusted median and mean
lengths of stay for such infections are 6.0 and 7.7 days.®
Catheter thrombosis also impedes safe medication
administration and is probably an underappreciated
entity. Rates of CVC thrombosis have been identified as
ranging from 0.06” to 1.35% per 1000 CVC days in
pediatric and adolescent populations; the incidence in
adults has been found to be as high as 9.3 per 1000
device days.’

Receiving care from different providers in a variety
of settings as an outpatient places patients at increased
risk because of variation in maintenance care practices.
Tokars et al® were the first to report that receiving infu-
sion therapy outside the home in settings such as clinics
or physician offices increased patients’ risk for CLABSI.
The authors surmised it might be related to increased
line manipulation and access and/or poor infection con-
trol practices by care providers in these settings.’

It is imperative that ambulatory and home care pro-
viders develop ways to ensure the safe and seamless
transition from hospital to home for patients with
CVCs by standardizing maintenance care practices and
processes. Standardizing CVC care and educating health
care personnel of evidence-based practices'? and exam-
ining insertion procedures and use of technologic
improvements!! have been shown to be effective in
reducing CLABSI in the acute care setting. However, a
more difficult issue to address is the routine care of
CVC sites and procedures associated with accessing
CVCs after patients leave the hospital. There is a pau-
city of research examining CVC-related outcomes in
out-of-hospital settings, as well standardized outpatient
care and its association with reduction of CVC compli-
cations. Moreover, with a lack of surveillance of CVC-
related outcomes in outpatient settings, the influence on
outcomes that standardizing practices might affect can-
not be measured.

Attempts with measuring and monitoring device-
related infections in out-of-hospital settings have been
made during the past several decades.!>'* Measuring
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and influencing the incidence of CVC-associated adverse
events in the outpatient setting is challenging for several
reasons. First, there is no mandate to report CVC-
associated adverse events from regulatory agencies or
third-party payers, so home health companies and infu-
sion centers have not been required to develop
surveillance systems. Although the Centers for Disease
Control and Prevention (CDC) launched the National
Healthcare Safety Network, an Internet-based surveil-
lance system that monitors health care-associated infec-
tions, its use in out-of-hospital settings is limited to
ambulatory surgical and outpatient dialysis centers.!
Second, there is no consensus on what are the most
meaningful indicators or standard definitions of outpa-
tient CVC-associated adverse events, although recom-
mendations for these have been supported by the
CDC.'® Disparity may exist between electronic patient
records from 1 health care agency to another and
between the inpatient and outpatient settings, making
capture of administrative data more difficult. Finally,
linking administrative and patient care data from both
settings reveals additional challenges that add to the
complexity of accurate measurement of adverse out-
comes. Coding errors may result in discrepant billing
claims; minor procedures, such as CVC insertions car-
ried out during other procedures, may not generate a
billing code; and the inability to readily identify the
CVC insertion and removal dates prohibits accuracy of
surveillance for CVC-related outcomes during the peri-
od of catheterization.'”

A great deal of attention has been given to national
initiatives aimed at improving quality and increasing
transparency of health care outcomes. The Institute for
Healthcare Improvement Map emphasizes improve-
ments in care coordination to improve safety and qual-
ity, with particular emphasis placed on prevention of
health care-associated infections and hospital readmis-
sions.!® The US Department of Health and Human
Services disseminated the National Action Plan to
Prevent Healthcare Associated Infections in 2009, with
Phase 1 focusing on acute care settings. Phase II and
Phase III extend efforts to ambulatory care, including
home health care and long-term care settings.!> A criti-
cal need for evidence-based, standardized guidelines to
prevent CVC complications, such as thrombosis and

bloodstream infection in the outpatient setting, has been
identified.?’

COMMUNITY-BASED
COLLABORATIONTO
STANDARDIZE CVC CARE

In 2011, a community-based initiative was launched to
address deficiencies in patient safety as they related to
medication administration through CVCs across settings
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of care. The project had 3 aims related to ensuring reli-
able TV access and safe medication administration for
patients who are discharged from the hospital with a
CVC: (1) to establish evidence-based, standardized
CVC maintenance care guidelines; (2) to develop
patient educational materials; and (3) to develop a sur-
veillance mechanism by which CVC-related adverse
events could be monitored in home health/home infu-
sion settings. Because the work occurred in the Omaha,
Nebraska, area and was focused on standardizing CVC
care in the region, the project was assigned the title
Standardizing Central Venous Catheter Care in the
Omaha Region: Care From Hospital to Home
(SCORCH). The project lead contacted the administra-
tors of home health and home infusion agencies to
which patients were frequently referred when dis-
charged from the hospital. Partnering agencies and
clinical entities included 6 Omaha-area home health
and home infusion agencies and hospital-based outpa-
tient infusion centers. Participants in the collaborative
included infusion and vascular access nurses, infection
prevention specialists, clinical educators, clinical nurse
specialists, infectious diseases physicians, and agency
leaders representing pediatric and adult care provision.

Over a 6-month period in 2011, stakeholders attend-
ed a series of 10 two-hour working sessions during
which they discussed their respective agency CVC care-
related policies, procedures, and protocols. Using
evidence-based resources developed by authoritative
groups (eg, the CDC,?! the Infusion Nurses Society,??
the Oncology Nursing Society?®) and other sources of
evidence? helped the group establish consensus on the
emerging community-based practice standards. Sessions
focused on specific issues related to maintaining safe
medication administration via a CVC, including dress-
ing changes (interval and technique), access issues
(scrub time, disinfectant), flush solution (composition,
volume, frequency, syringe size), and supplies and
equipment (ie, cap change frequency, connector valves
to be used/avoided). Additional content focused on
heparin use, drawing blood for laboratory testing and
cultures, and problem-solving common barriers to suc-
cessfully accessing the line. In the absence of definitive
evidence, the group reached consensus through their
clinical expertise.

The SCORCH guidelines were completed and dis-
seminated to all licensed home health and home infu-
sion agencies across Nebraska and Iowa in January
2012 (Figure 1). The guidelines were also submitted to
the Agency for Healthcare Research and Quality for
publication at the National Guideline Clearinghouse
(NGC) (www.guideline.gov). The authors were directed
by NGC project personnel to provide more clarity in the
guidelines around the use of heparin. As a result, part-
nering stakeholders met over a 4-month period to revise
the guideline content related to heparin use. Additional
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Figure 1 SCORCH guideline title page. ©2012 The Nebraska Medical
Center.

sources of evidence were gathered, critiqued, and incor-
porated into the second edition of the guidelines, which
was completed in September 2012.2°7 Figure 2 dis-
plays maintenance care-related content addressed in the
guidelines.

This community-based collaborative resulted in a
practical and sustainable approach to achieving optimal
medication administration in patients discharged from
the hospital to home with a CVC. The CVC standard-
ized care guidelines were published on the NGC Web
site on February 8, 2013; they were also made publicly
available at the Nebraska Medical Center’s (TNMC’s)
Web sites focusing on central line care (http:/www.
nebraskamed.com/central-line-care) and antimicrobial
stewardship (http://www.nebraskamed.com/careers/
education-programs/asp).*®

EDUCATING PATIENTS AND
FAMILIES ABOUT THEIR ROLE IN
MAINTAINING INTEGRITY OF A
CVC

In an effort to educate and empower patients and their
family members and other caregivers in taking an
active role in ensuring the integrity of the patient’s
CVC, the authors developed patient education materi-
als aligned with the standardized care guidelines.
Three patient education DVDs were produced each in
English and in Spanish: (1) Living at Home with a
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Central Vascular Access Device Maintenance Care Content Area

Page
Number

Accessing a CVAD

3

Flushing

Drawing blood for laboratory testing

Drawing blood cultures

Dressing change

Troubleshooting access barriers

Other information

N[O U (W

Flushing frequencies and use of heparin

Figure 2 SCORCH guideline table of contents. Abbreviations: CVAD, central venous access device; SCORCH, Standardizing Central Venous Catheter

Care in the Omaha Region: Care From Hospital to Home.

Peripherally Inserted Central Venous Catheter, (2)
Living at Home with a Tunneled Central Venous
Catheter, and (3) Living at Home with an Implanted
Port. Partnering with patients and their families seen
at the TNMC outpatient infusion clinic enabled inclu-
sion of real patients and the CVC-related nursing care
they received while being filmed. Each video educates
the viewer about the benefits and potential complica-
tions of having a CVC in place. Basic principles of
maintenance care, such as hand hygiene, are provided,
along with detailed information about how the CVC
will be accessed and how dressings and caps, where
applicable, will be changed. Finally, the patient’s role
in monitoring the integrity of the CVC on a daily basis
is emphasized, especially with regard to when to notify
the care provider if the patient suspects complications.
The videos are available to the public at the TNMC
Web site focusing on central line care through the link
Resources for Patients.

~— TABLE 1

Measuring Outcomes

Measuring the effects of the initiative was challenging
because the majority of SCORCH agencies had no
CVC-related outcomes measurement processes in place
before developing and implementing SCORCH guide-
lines. However, the authors have completed preliminary
work on a robust surveillance system that involved the
SCORCH partners. A database has been constructed
and is being used to store information about CVC-
related outcomes, including CLABSI and occlusion rates
per 1000 device days and the use of fibrinolytic agents.
SCORCH agencies began participating in the database
in January 2012. Participating agencies use standard-
ized definitions of CLABSI (adapted to outpatient use
from CDC definitions)™ and occlusion events and sub-
mit monthly data.

Tables 1-3 display CVC-related outcomes pre- and
postimplementation of the SCORCH guidelines in

— Agency CLABSI Rates Pre- and Post-SCORCH
Guidelines Implementation

Central Line-Associated Bloodstream Rate per 1000 Device Days

2012 Four-Quarter 2013 Four-Quarter
SCORCH Agency Average Average
Agency A Did not measure or monitor CLABSI rates 0.42 0.45
Agency B Quarterly BSI rates ranged from 0 to 2.96 0.00 No data®
Agency C Did not measure or monitor device days or complications 0.20 0.00
Agency D Quarterly BSI rates ranged from 0 to 4.5 0.59 1.03°
Agency E Did not measure or monitor complication rates 0.27 0.00°
Agency F Did not measure or monitor CLABSI rates 0.12 0.07¢

A gency left database December 2012.
Two-quarter average; agency left database Quarter 2, 2013.

Two-quarter average; agency converted new IT system. No data Quarter 2 and Quarter 3, 2013.

dThree-quarter average; agency left database Quarter 3, 2013.

Abbreviations: CLABSI, central line-associated bloodstream infection; SCORCH, Standardizing Central Venous Catheter Care in the Omaha Region: Care From Hospital to

Home; BSI, bloodstream infection; IT, information technology.
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~ TABLE 2

— Agency Occlusion Rates Pre- and Post-SCORCH
Guidelines Implementation

Occlusion Rate per 1000 Device Days

2012 Four-Quarter 2013 Four-Quarter

SCORCH Agency Average Average
Agency A Did not measure or monitor occlusion rates 1.96 2.58
Agency B 37.78 28.73 No data®
Agency C Did not measure or monitor device days or complications 16.31 6.83
Agency D Did not measure or monitor noninfection complications 0.93 1.93
Agency E Did not measure or monitor complication rates 0.46 1.57°
Agency F Did not measure or monitor occlusion rates 1.53 1514

A gency left database December 2012.

Two-quarter average; agency left database Quarter 2, 2013.

¢ Two-quarter average; agency converted new IT system. No data Quarter 2 and Quarter 3, 2013.

dThree-quarrer average; agency left database Quarter 3, 2013.

Abbreviations: SCORCH, Standardizing Central Venous Catheter Care in the Omaha Region: Care From Hospital to Home; IT, information technology.

which baseline data were available, as well as those
achieved during 2012 and 2013. Table 1 reveals little
difference in CLABSI rates; however, participating agen-
cies acknowledge difficulties receiving accurate and/or
complete data related to CLABSI events that may occur
with patients on their service.

Several agencies have realized an improvement in
occlusion rates, as illustrated in Table 2. Agency B, in

~ TABLE 3

particular, achieved a significant reduction in occlusion
events after implementation of the SCORCH guidelines;
however, because of the labor involved in the data col-
lection processes, it elected to withdraw from the data-
base at the end of 2012.

Table 3 shows that several agencies reduced the aver-
age number of patients receiving fibrinolytic agents
throughout 2012 and 2013, indicating improvements in

— Mean Number of Patients Receiving Fibrinolytic
Agent per Month Pre- and Post-SCORCH
Guidelines Implementation

Mean Number of Patients Receiving Fibrinolytic Agent per Month

2012 Four-Quarter 2013 Four-Quarter

SCORCH Agency ATETS Average
Agency A Did not measure or monitor fibrinolytic use 1.33 1.17
Agency B Did not measure or monitor fibrinolytic use 1.7 No data®
Agency C Did not measure or monitor fibrinolytic use 1.85 1.86
Agency D Did not measure or monitor fibrinolytic use 1.00 2.00°
Agency E Average of 12 patients per quarter received fibrinolytic agent 1.33 1.13¢
Agency F Did not measure or monitor fibrinolytic use 1.26 1.10¢

A gency left database December 2012.

Two-quarter average; agency left database Quarter 2, 2013.

CTwa-quamer average; agency converted new IT system. No data Quarter 2 and Quarter 3, 2013.

dThree-quan‘er average; agency left database Quarter 3, 2013.

Abbreviations: SCORCH, Standardizing Central Venous Catheter Care in the Omaha Region: Care From Hospital to Home; IT, information technology.
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maintaining line patency, possibly as a result of stand-
ardizing practices across their infusion providers.

Implications for Practice and Research

Although measuring the effects of this initiative on
patient care and outcomes is challenging, data from
several participating agencies have demonstrated that
improved outcomes have been achieved after standard-
ized maintenance care processes were implemented.
The authors believe that this community-based col-
laborative will continue to benefit thousands of patients
discharged from the hospital with CVCs in place for
continued therapies, not only through care provided by
partnering agencies who contributed to and imple-
mented these guidelines but also as a result of care
providers who have accessed the guidelines through
the NGC Web site and have implemented them in their
settings.

The authors recommend implementing a similar
approach as the one taken in this initiative, to bring
networks of home and outpatient infusion providers
together to adopt and implement these standardized
CVC maintenance care processes in their communities.
Standardizing the care of CVCs in the home and in out-
patient settings will better ensure safe medication
administration and continued therapies across transi-
tions of care for patients and families. Additional
community-based initiatives could focus on implement-
ing the evidence-based consensus guidelines for use with
nursing staff in settings such as subacute and long-term
care facilities.

Efforts will continue to focus on examining methods
to intervene and measure the effect of standardized cen-
tral line maintenance care practices. The surveillance
database has expanded and now involves agencies from
several states across the country. Our goal is to continue
to develop this outcomes surveillance mechanism by
increasing the number of participating agencies and
documenting the impact of quality improvement efforts
in out-of-hospital settings. Although implementing the
SCORCH guidelines is not requisite to an agency’s par-
ticipation, partnering agencies are provided links to the
guidelines, as well as to related patient education
materials.

At present, there is no method in place for measuring
patient and family perceptions of the helpfulness of the
information in the central line education DVDs.
Although tracking the number of times the Web pages
have been viewed and the amount of time viewers spend
on them provides a measure of their use, it’s not sub-
stantive or optimal. Options for embedding a brief
evaluation survey into the online infrastructure are cur-
rently being explored.

Partnering agencies and clinical entities have indi-
cated a desire to maintain a CVC care task force to
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provide an ongoing venue for discussing changes in
CVC-related practices and standards of care that
undoubtedly will occur over time. In addition, brain-
storming sessions have identified several ideas for col-
laborative research studies, including examining how
and by whom patients and families are taught CVC-
related self-care and measuring their competence with
these skills. Particular interest also has been drawn to
examining in what settings, by whom, and for what
reasons patients’ central lines are accessed in out-of-
hospital settings once they are discharged from the
hospital in an effort to understand better the potential
practice inconsistencies and risks they encounter with
maintaining the integrity of the line and avoiding
adverse outcomes.
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