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Background: Limited data are available regarding central venous catheter (CVC)-related complications that
occur in home care. A practical out-of-hospital surveillance mechanism is needed.

Central line complications
Home infusion

Methods: Home health/infusion agencies in 4 states submitted monthly data from January 2011 through
March 2015. Data were collected by patient age and included number of patients on service with a CVC,
device days, central line—associated bloodstream infection (CLABSI), CVC-occlusions, doses of fibrinolytics
administered, and number of patients receiving fibrinolytics.

Results: Ten agencies from 4 states contributed data across the study period. A total of 913 occlusions and 73
CLABSIs occurred during the 51-month surveillance period. The CLABSI rates per 1,000 device days per year
across the study surveillance period ranged from 0-0.40 for pediatric and from 0-0.37 for adult patients,
whereas occlusion rates per 1,000 device days ranged from 0.26-1.59 for pediatric and from 2.59-33.29 for
adult patients. Doses of fibrinolytic agents administered per 1,000 device days ranged from 0.26-1.80 in pedi-
atric and 3.53-33.85 in adult patients.

Conclusions: Opportunities exist to further expand efforts to quantify the presence of CVCs in home settings
to enable improvements with measuring and tracking patient outcomes as they relate to CVC care. Explora-
tion of continued sustainability of surveillance and data validation are warranted to optimize home health/
infusion care practices and outcomes.

© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.

Intravenous therapy, commonly referred to as infusion therapy,' is
routinely provided in a variety of settings via central venous catheters
(CVCs). It is estimated that 3 million CVCs are used each year in the
United States in both inpatient and outpatient care.” Indications for
CVC placement and outpatient care include the need for long-term
antibiotic infusion, chemotherapy, parenteral nutrition, hydration, and
reliable access to facilitate other therapies. An emphasis on reducing
hospital admissions and length of stay has increased the incidence of
patients living at home with a CVC and receiving outpatient, particu-
larly home-based care. Home health care is “care provided by a
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professional to a person in his/her own home.”* A home health agency
may provide services beyond those that address patients’ infusion
therapy needs, whereas a home infusion agency is licensed to provide
services that focus solely on patients’ infusion therapy needs.*

Regardless of the care setting, receiving infusion therapy through
a CVC puts patients at risk for complications such as occlusion, throm-
bosis, and central line—associated bloodstream infection (CLABSI)>"'#
that compromise safe, effective care and increase health care costs. At
present, there exists no standardized system for reporting and moni-
toring outpatient care settings with the exception of outpatient
hemodialysis centers and ambulatory surgical centers.'” Several
investigators have measured and described CVC-related complica-
tions in patients receiving home and/or outpatient infusion therapy
through prospective follow-up,>®162% or analyses using data from
established reporting mechanisms.?'?> However, these efforts lack a
focused attempt to target home health and home infusion agencies
(HHIAs) as the data sources to explicate CVC-related outcomes spe-
cific to this setting type.

The need for systematic health care—associated infection surveil-
lance has been emphasized in light of the focus on the patient safety
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and public health implications of health care—associated infections.>®
Not having a surveillance mechanism in place poses challenges with
quantifying the incidence of these and other adverse events and their
impact on safety and quality across multiple HHIAs. This study
explored the feasibility of monitoring and comparing CVC-related out-
comes across multiple HHIAs through the development and imple-
mentation of an innovative and practical surveillance mechanism.

METHODS
Setting

Recruitment occurred in several phases. In 2011, the investigators
worked with a group of 6 HHIAs in a midwestern metropolitan area
to develop standardized CVC care guidelines aimed at out-of-hospital
care provision.”* The partnering HHIAs were invited to participate in
this surveillance-based research project. In January 2012, a hard copy
of the newly published CVC care guidelines®® and the research letter
of invitation were sent to all HHIA administrators across 2 midwest-
ern states. Three agencies from 3 other states joined the surveillance
network after learning about the project at scientific conferences.
Each HHIA indicating interest in participating received a data use
agreement that outlined the purpose of data submission and the data
elements being requested, assurances of the use of the data, and the
agency’s right to terminate the agreement at any time. Institutional
review board approval was obtained, and each agency representative
signed and returned a data use agreement before any data were col-
lected.

Data collection

A Microsoft Excel (Microsoft, Redmond, WA) data collection work-
sheet was developed and provided to each agency with an assigned
code identifier to protect anonymity. Agencies were directed to popu-
late the worksheet with data to be submitted on a monthly basis. The
worksheet contained a drop-down menu for selection of agency code
identifier, and the month and year of reporting. The data elements
were categorized by patient age: 18 and younger (pediatric), and 19
and older (adult) and are displayed in Figure 1. Agencies were
instructed to calculate device days by determining the number of
patients with a CVC on agency service each day summed across all
days of the month. If a patient had more than 1 CVC, agencies were
instructed to count it as 1 device day; although we did not ask agen-
cies to report when this occurred. We did not include hemodialysis
catheters in our surveillance mechanism. An occlusion was defined as
an obstruction in at least 1 lumen that required treatment with a
thrombolytic agent. We used the criteria for CLABSI in home health
care provided by the Association for Professionals in Infection Con-
trol.* Agency administrators were responsible for ensuring the crite-
ria for CLABSI were met when reporting such events. Beginning in
July 2012, more granular data were requested from participating
HHIAs regarding type of CVC associated with each bloodstream infec-
tion and/or occlusion event and its number of lumens. Also, during
2012, the agencies submitting data were asked on 1 occasion to pro-
vide information about their processes of collecting and validating
data prior to its being submitted to examine the burden placed on
agencies related to their participation in the surveillance program.

Data analysis

Data were sent to the principal investigator via files attached
within an encrypted email message. The principal investigator
imported each agency’s data collection worksheet into a larger,
aggregate Excel workbook for descriptive analyses. The workbook
was formatted to automatically update agency-specific and aggregate

Year
Month

Agency Code Identifier

Agency # of patients age 18 and younger on service with CVC in place

Agency # of patients age 19 and older on service with CVC in place

Agency CVC device days in patients age 18 and younger

Agency CVC device days in patients age 19 and older

Agency CVC blood stream infection count in patients age 18 and younger

Agency CVC blood stream infection count in patients age 19 and older

Agency CVC occlusion event count in patients age 18 and younger

Agency CVC occlusion event count in patients age 19 and older

Agency # of doses of a fibrinolytic used to dissolve line thromboses in
patients age 18 and younger

Agency # of doses of a fibrinolytic used to dissolve line thromboses in
patients age 19 and older

Agency # of patients age 18 and younger who received a fibrinolytic to
dissolve line thromboses

Agency # of patients age 19 and older who received a fibrinolytic to dissolve
line thromboses

Fig 1. Data collection worksheet. CVC, central venous catheter.

analyses with the import of each agency’s worksheet, and to populate
tables that displayed agency-specific data and outcomes as well as
the aggregate data and mean for all outcomes. Each agency was pro-
vided via encrypted email a quarterly report displaying their contrib-
uted data compared with the aggregate data elements, as well as
their performance against the aggregate mean for all outcomes
(CLABSI rate per 1,000 device days, CVC occlusion rate per 1,000
device days, and ratio of fibrinolytic doses administered/occlusion
event). No agency identifiers were exchanged. An additional table
was added to quarterly reports after July 2012, which displayed the
types of CVC devices and number of lumens for the reported events,
in aggregate format only.

RESULTS

Over the course of the 51-month project, 10 agencies from 4 states
submitted data. One agency provided CVC care to pediatric patients
only, 2 provided CVC care to adults only, and 7 provided pediatric
and adult CVC care. Seven were home health agencies and 3 were
home infusion agencies. The number of agencies reporting data on a
quarterly basis ranged from 2-7. Owing to the voluntary nature of
data submission, and the fluctuation of patients on service in any
given month, not every agency consistently submitted data on a
monthly or quarterly basis for pediatric and/or adult data.

Tables 1 and 2 display the data submitted by each agency and
their outcomes over the 51-month surveillance period for pediatric
and adult patients, respectively. Eight agencies submitted pediatric
data over an average of 17 months (range: 1-49 months), whereas 9
agencies submitted adult data over an average of 22 months (range:
12-39 months). A total of 913 occlusions and 73 CLABSIs occurred
during the study period. Per year across the surveillance period, agen-
cies averaged 0-3.67 CLABSI and 0-16.67 occlusion events in pediatric
patients, and 0-15 CLABSI and 2-182 occlusion events in adults. The
cumulative mean CLABSI rate per 1,000 device days across all agen-
cies was 0.13 in pediatric and 0.21 in adult patients, whereas the
aggregate mean occlusion rate per 1,000 device days was 1.85 in
pediatric and 5.87 in adult patients. Individual agency 51-month
cumulative CLABSI rates per 1,000 device days ranged from 0.00-0.53
in pediatric and 0.00-0.58 in adult patients, whereas the cumulative
occlusion rates per 1,000 device days ranged from 0-10.42 in pediat-
ric and 0.77-31.71 in adult patients. Doses of fibrinolytic agents
administered per 1,000 device days across all agencies ranged from
0-3.09 in pediatric and 0.88-37.26 in adult patients.

Tables 3 and 4 display aggregate pediatric and adult CVC-related
data and outcomes reported by agencies per year during the study
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Table 1
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Pediatric surveillance data and outcomes per individual agency over 51-month study period

Number Mean Cumulative Mean Cumulative Number Doses fibrinolytic
months Number  Number CLABSI CLABSI rate occlusion  occlusionrate  doses agent administered
reporting  patients device CLABSI  count per 1,000 CVC-occlusion  count per 1,000 fibrinolytic ~ per 1,000
Agency data with CVC  days count peryear devicedays count per year device days agent given  device days
Agency A 6 8 96 0 0 0.00 1 2" 10.42 0 0
Agency B 49 1,905 54,342 15 3.67 0.28 58 14.20 1.07 59 1.09
Agency C 2 2 49 0 0 0.00 0 0 0.00 0 0
Agency D 0
Agency E 1 1 23 0 0 0.0 0 0 0.00 0 0
Agency F 21 429 11,319 6 343 0.53 9 5.14 0.80 6 0.53
Agency G 24 350 7,811 1 0.50 0.13 0 0 0.00 0 0
Agency H 18 474 10,017 1 0.67 0.10 25 16.67 2.50 31 3.09
Agency | 0
Agency ] 15 48 879 0 0 0.00 0 0 0.00 0 0
Total - 3,217 84,536 23 - - 93 - - 96 -
Aggregate Mean 17 0.13 1.85 059
CLABSI, central line—associated bloodstream infection; CVC, central venous catheter.
*Agency'’s predicted mean occlusion count per year based on 6 months of data.
Table 2
Adult surveillance data and outcomes per individual agency over 51-month study period
Number Cumulative Mean Cumulative Number Doses fibrinolytic
months Number  Number CLABSI rate occlusion occlusion rate  doses agent administered
reporting patients  device CLABSI Mean CLABSI  per 1,000 CVC-occlusion  count per 1,000 fibrinolytic  per 1,000
Agency data with CVC  days count  count per year device days count peryear  device days agent given device days
Agency A 24 446 7,569 2 1 0.26 240 120 31.71 282 37.26
Agency B 0
Agency C 13 185 3519 1 0.92 0.28 6 5.54 1.71 5 1.42
Agency D 39 1,164 13,166 5 1.54 0.38 103 31.70 7.82 181 13.75
Agency E 29 2,549 36439 3 1.24 0.08 28 11.59 0.77 32 0.88
Agency F 21 1,694 40,087 4 2.29 0.10 60 34.29 1.50 79 1.97
Agency G 24 2,214 52,105 30 15 0.58 74 37 1.42 99 1.90
Agency H 18 3,188 57979 2 133 0.03 273 182 471 356 6.14
Agency | 12 753 13962 3 3 0.21 33 33 2.36 47 337
Agency | 18 160 3632 0 0 0.00 3 2 0.83 6 1.65
Total - 12,353 228,458 50 - - 820 - - 1,087 -
Aggregate Mean 22 0.21 5.87 7.59

CLABSI, central line—associated bloodstream infection; CVC, central venous catheter.

Table 3
Aggregate central venous catheter-related data and outcomes reported per year by home health/infusion agencies 2011-2015: pediatric patients age 18 and younger
Number Number Number Number doses Doses fibrinolytic
agencies patients Number CVC Number CLABSI rate CVC-occlusion CVCocclusion  fibrinolytic agent  agent administered
submitting ~ with CVC device days CLABSI count  per 1,000 count rate per 1,000 administered per 1,000
Year data (mean; SD)* (mean; SD) (mean; SD) device days (mean; SD) device days (mean; SD) device days
2011 2 888 26,729 4(2;3) 0.15 7(3.5;5) 0.26 7(3.5;5) 0.26
(444; 621) (13,365; 18,821)
2012 5 486 12,637 5(1;1) 0.40 19(4;7) 1.50 18(4;7) 142
(97; 135) (2,527; 3,591)
2013 5 904 22,650 9(2;2) 0.40 36(7; 8) 1.59 33(7;8) 1.46
(181; 112) (4,530; 3,042)
2014 4 860 20,572 5(1.3;2) 0.24 30(7.5; 9) 146 37(9; 11) 1.80
(215; 157) (5,143; 4,337)
2015 3 79 1,948 0 0 1(0; 1) 0.51 1(0; 1) 0.51
(26; 14) (649; 461)

CLABSI, central line—associated bloodstream infection; CVC, central venous catheter.

*Overall mean and standard deviation are based on each agency’s total data contributed during the course of each year.

fOne-quarter of data (January-March).

surveillance period along with the mean and standard deviation for
the data contributed by agencies each year. We noted wider variation
during 2011 and 2012 than in the other years in the number of
patients with CVCs across agencies reporting pediatric data than
those submitting data for adults, owing to the aforementioned incon-
sistencies with having pediatric patients with a CVC on service and/or
the voluntary nature of data reporting, which resulted in some

agencies not submitting monthly or quarterly data. The CLABSI rates
per 1,000 device days ranged from 0-0.40 for pediatric and from O-
0.37 for adult patients, whereas occlusion rates per 1,000 device days
ranged from 0.26-1.59 for pediatric and from 2.59-33.29 for adult
patients. Doses of fibrinolytic agents administered per 1,000 device
days during each year ranged from 0.26-1.80 in pediatric and 3.53-
33.85 in adult patients.
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Aggregate central venous catheter-related data and outcomes reported per year by home health/infusion agencies 2011-2015: adult patients age 19 and older

Number Number Number doses Doses fibrinolytic
agencies Number Number CVC Number CLABSIrate  CVC-occlusion  CVCocclusion fibrinolytic agent  agent administered
submitting  patients with device days CLABSI count  per 1,000 count rate per 1,000  administered per 1,000
Year data CVC (mean; SD)*  (mean; SD) (mean; SD) device days  (mean; SD) device days (mean; SD) device days
2011 2 196 3,545 0 0 118 (59; 81) 33.29 120 (60; 85) 33.85
(98; 110) (1,773; 1,794)
2012 5 2,391 45,699 8(2;1) 0.18 219 (44; 49) 4.79 310(62; 67) 6.78
(478; 366) (9,140; 9,220)
2013 8 3,949 79,007 17(2; 4) 0.22 219(27; 35) 2.77 302 (38;47) 3.82
(494; 374) (9,876; 8,630)
2014 6 5,431 92,098 22(4;7) 0.24 243 (41; 60) 2.64 325(54;78) 3.53
(905; 777) (15,350; 13,768)
2015" 3 386 8,109 3(1;1) 0.37 21(7;8) 2.59 30(10; 11) 3.70
(129; 110) (2,703; 3,045)

CLABSI, central line—associated bloodstream infection; CVC, central venous catheter.

*Overall mean and standard deviation are based on each agency’s total data contributed during the course of each year.

fOne-quarter of data (January-March).

Agencies submitted detailed data regarding the types of CVCs and
number of lumens associated with occlusions and CLABSIs from July
2012 through December 2014 (agencies submitting data January-
March 2015 did not report this information). Analyses revealed that
>80% of occlusions occurred with peripherally inserted central
venous catheters (PICCs) in each year, with 40%-72% involving double
lumen catheters. Occlusions occurring with tunneled lines involved
single lumen devices >72% of the time in each year. Conversely, the
majority of CLABSIs occurred with tunneled devices, ranging from
57%-68% across each year, with single lumen catheters involved in
>50% of these events. CLABSIs occurring with PICCs primarily
involved double lumen devices in >80% of these events. We did not
ask agencies to report the types of CVCs that all patients on service had
each month; we sought this information only in relation to adverse
events and only from July 2012 forward. Therefore, the proportion or
rate ratio of adverse events occurring in any type of catheter relative to
other or all types cannot be known from our data and we cannot make
any inferences regarding whether one type of CVC was more prone to
adverse events than the others because we do not have the denomina-
tor data. Table 5 displays the resources that were required by 6 agen-
cies to collect and validate the accuracy of their surveillance data.

Two of these agencies reported not previously having a system or
processes in place to track CVC device days or CVC-related complica-
tions prior to their participation and found it quite approachable and
user-friendly. All of the HHIAs collected occlusion-related data from
reports they received from their affiliated pharmacy. Only 2 reported

Table 5

having an automated system to collect CLABSI-related data, whereas
the other 4 performed manual data extraction through medical
record review. All reported having a mechanism for data validation,
which involved manual review of medical records (4 sites) as well as
case discussions involving pharmacists and home care nurses (2
sites). The number of individuals involved in data collection and vali-
dation ranged from 1-3 per facility, with an average of 2 hours/month
across the HHIAs, ranging from 1-3 hours.

DISCUSSION

We examined the feasibility of monitoring CVC-related complica-
tions through an innovative surveillance mechanism that enabled
comparisons of outcomes among a group of HHIAs located in multiple
states across the United States. Using standardized denominator data,
our study is the first that we know of that reports CVC-related events
derived from monthly surveillance and includes reporting by multi-
ple agencies over a period of several years.

There have been attempts made over the past 20 years to monitor
CVC-related outcomes in the home setting, however, these efforts
have not yielded sustainable mechanisms that provide surveillance
for a broad geographic region.>!52527 Although data regarding CVC-
associated complications that occur in the home setting are not
required to be reported, the Centers for Medicare and Medicaid Serv-
ices (CMS) has required home health agencies that are CMS-certified
to collect and submit quality measures for all adult patients whose

Data management resources required by agencies for monthly surveillance data collection and validation

How are events identified?

Number of individuals

Monthly surveillance involved in data

Hours per month
on data collection

Agency data collection process collection and validation CVC occlusion CLABSI Data validation method and validation
A Manual chart extraction 1 Pharmacy report Chart review Weekly manual review 2
of medical records
B Manual chart extraction 2 Pharmacy report Chart review Monthly manual review 2-3
of medical records
C Manual chart extraction 1 Pharmacy report Home care nurse written Weekly case discussion 1.5-2
documentation with home care nurse
and pharmacist
D Manual chart extraction 1 Pharmacy report Infection control department Monthly manual review 2
of medical records
E Automated report 2-3 Pharmacy report Weekly case conference Monthly manual review 2
of medical records
F Automated report 1 Pharmacy report Event report from information Daily morning meeting 1-15

technology system to discuss all cases

CLABSI, central line—associated bloodstream infection; CVC, central venous catheter.
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care is reimbursed by CMS (excluding patients who receive pre- and
postnatal care) since 1999. The data recording tool currently used to
collect and report performance data by home health agencies is the
Outcome and Assessment Information Set.”® Reporting elements
include whether the patient is receiving ongoing infusion therapy or
parenteral nutrition at home, and the presence of a surgical wound,
which, by definition in the accompanying guidance manual includes
centrally inserted venous catheters but excludes “PICC (peripherally
inserted venous catheter) either tunneled or non-tunneled.””® The
tool does not direct one to collect the specific type of infusion device
in place nor the status of the CVC insertion site unless it is the only
observable surgical wound that the patient has.?®

The American Society for Parenteral and Enteral Nutrition devel-
oped and implemented a patient registry in 2011 to collect nutrition-
related care and measure outcomes associated with receiving HPN.>®
The registry includes data submitted by hospitals as well as HHIAs,
and has provided evidence of risk factors and predictive factors of
CLABSI relative to this population in Thailand.>° Reports of patient
characteristics and CVC-related outcomes in the United States from
data derived from the American Society for Parenteral and Enteral
Nutrition registry thus far have lacked detailed analyses and descrip-
tions specific to patients receiving home infusion services.?*>!

In 2009, the National Home Infusion Association (NHIA) began an
“Industry-Wide Data Initiative” aimed at identifying ways in which
infusion industry stakeholders can best prepare for value-driven pay-
ment models and be strategically prepared with data that effectively
prove the cost-effectiveness of the home infusion industry.>” This
involves, among other activities, determining what metrics are
needed to produce the specific outcomes that reflect best practices
and optimal patient care in the infusion industry.>> An extensive
member provider survey conducted in 2010 provided comprehensive
data about the size and scope of the infusion industry but also
revealed the importance of standardized terminology when wanting
to develop baseline data with which to base future benchmarking
efforts.>” A subsequent provider survey conducted in 2012 resulted
in the development of standard definitions for patient outcome data
elements, including access device events that encompass occlusion
and suspected bloodstream infection among other types.*®> At this
time, the NHIA data initiative does not involve the ongoing collection
of provider data or a means by which home infusion providers can
benchmark their performance against an industry aggregate, how-
ever, the NHIA encourages the use of the standard definitions when
collecting data for internal, quality improvement purposes.>*

At present, there are no surveillance data or mechanisms available
in the United States to quantify and provide on-going monitoring of
the incidence of CLABSI or other CVC-related complications that occur
when care is provided by HHIAs. One noted challenge of accurate
measurement and comparisons across settings is the variation of
CLABSI definitions used across HHIAs.>>>® Several authors have
described additional challenges with home CVC care outcomes sur-
veillance with particular attention given to a lack of agreement on
numerator and denominator data,*®?? and the determination of attri-
bution of events that occur, such as CLABSIs.*® Quantifying CVC-
related complications in patients whose care is facilitated by HHIAs is
not a matter of attempting to attribute cause of the events onto a par-
ticular individual or agency, or to infer care provision is insufficient,
but rather, provides meaningful data with which to drive quality
improvement efforts. Many different individuals interact with the
CVC of a patient living at home including the patients themselves and
family members, HHIA nurses, and health care providers in a variety
of outpatient settings. Therefore, establishing causation for adverse
events or attributing complications solely to the HHIA is unfitting.
However, it is important for HHIAs to examine CVC-related adverse
events, identify potential contributing factors and benchmark their
performance against like agencies to examine care provision

processes, ensure standardization of best practices, and improve out-
comes. In our study, several of the agencies anecdotally reported that
they used their quarterly performance reports to examine processes,
such as fibrinolytic usage. Because of their participation in the sur-
veillance project, they realized their usage of the medication was
well above the aggregate mean in the database. As a result, they
focused on improving nurses’ understanding of CVC flushing proto-
cols to reduce occlusions and were successful with lowering their
occlusion events.

The work done to reduce CLABSIs in hospital settings illustrates
how standardizing practices within a structured framework such as
CVC insertion and maintenance bundles can dramatically improve
patient safety and outcomes.’” The same requisite of standardizing
practices extends to non-hospital care delivery. Implementing a stan-
dardized CVC care bundle by home care nurses and family caregivers
in ambulatory care settings proved successful at decreasing CLABSI
rates by 48% over 24 months in a pediatric oncology population.*®
Examining surveillance data enables HHIAs to monitor the effective-
ness of standardization on patient outcomes, such as CLABSI and
occlusions. However, not all CLABSI are necessarily related to factors
within the control of patients or HHIA care providers. Barriers to
CLABSI prevention in home care settings include insurance compa-
nies limiting reimbursement for supplies such as sterile gloves, caps,
needles, tubing, and dressings.>

In addition to not classifying types of CVCs involved in adverse
events relative to all CVCs of patients on service, our study has several
other limitations. We did not collect data on microbiologic etiology of
infections, which could help in understanding how best to optimize
prevention in the home setting, when applicable. We did not ascer-
tain information about compliance with recommended insertion pro-
cedures or ask agencies to indicate how long the CVC was in place at
the time of the adverse event. We relied on each agency’s internal
process of data collection and validation to ensure compliance with
application of definitions. It is not known what training these individ-
uals received prior to and during their participation in this project, or
of the availability of personnel with training in infection prevention or
health care epidemiology to ensure event criteria were met. Further,
we did not collect data about events that may have occurred within
48 hours of the patient’s discharge from HHIA service, nor did we ask
agency administrators if they are routinely given this information from
the patient’s primary provider if CVC-related adverse events do occur.
Finally, we did not formally collect information about how agency per-
sonnel were using their quarterly benchmarking reports (ie, for quality
improvement purposes). However, several agencies indicated their
reduction in the use of fibrinolytics during the course of their participa-
tion in the project, leading these authors to surmise that agency data
and benchmarking were influential in administrators’ examination of
how care processes were being carried out.

CONCLUSIONS

Our study revealed the feasibility of developing and implementing
a surveillance mechanism to monitor and evaluate CVC-related out-
comes in the home setting. Opportunities exist to further expand
efforts to quantify the presence of CVCs in home settings to enable
improvements with measuring and tracking patient outcomes as
they relate to CVC care provision. Exploration of continued sustain-
ability of surveillance and data validation are warranted to optimize
HHIA care practices and outcomes.
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