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Spearheaded by a multidisciplinary team, this outpatient parenteral antibiotic
therapy program provided a cost-effective, safe alternative to a hospital stay

ntimicrobial stewardship ac-
tivities have been in place
at the Edward Hines, Jr. VA
Hospital in Hines, Illinois,
since 1988. Initial activities, includ-
ing antimicrobial restriction and the
start of an outpatient-infusion pro-
gram justified and led to dedicated
funding for hiring the first infectious
diseases (ID) clinical pharmacist.
This position was initiated in 1992
and has been maintained since then.
The committed multidisciplinary
team, including ID physicians, ID
clinical pharmacists, venous access
nurses (VAN), microbiologists, in-
fection control practitioners, and an
outpatient-infusion coordinator have
led stewardship activities at this VA.
One of the first efforts of the team
was the development of the outpa-
tient parenteral antibiotic therapy
(OPAT) program.' The program
began in 1989 and has served more
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for the administration of antibiotics.

than 1,200 veterans. Outpatient par-
enteral antibiotic therapy is only one
component of the stewardship pro-
gram, which provides safe, effective,
and cost-minimizing care for veter-
ans, and is the focus of this article.

BACKGROUND

Complex medical care and escalating
costs have pushed all but the most
seriously ill patients out of the hospi-
tal setting for care delivery. The real-
ity is that patients who might have
received care for non-life-threatening
problems in a hospital bed are now
relegated to an outpatient status. Be-
ginning in the 1970s, OPAT has been
used to facilitate the cost-effective,
safe administration of antibiotics as
an alternative to an extensive, expen-
sive hospital stay? Initially developed
for use in a nonhospital health care
setting, the administration of antibi-
otics under the guidance of a health
care provider (HCP) has now been
extended to a self-administered in-
fusion program.>* Under the latter,
patients and caregivers are educated
to safely administer IV antibiotics for
extended periods at home.

This program uses elements of
both health care—associated OPAT
and self-administered OPAT (S-
OPAT) to accomplish its goals:
(1) safe, effective administration
of antibiotic therapy to a variety of
patients; (2) reduction in bed days
of care (BDOC); (3) reduction of
the economic burden to the hospi-
tals’ global budgets; and (4) reduc-
tion in the incidence of common
nosocomially-acquired infections,
including those caused by Clostrid-
ium difficile (C difficile), methicillin-
resistant Staphylococcus aureus, and
vancomycin-resistant enterococcus.’

The advantages of S-OPAT have
been fully realized in a variety of
countries, enabling patients to re-
ceive necessary therapy in the com-
fort of their homes and providing
them with the ability to lead normal
lives without the confinement of a
protracted hospital stay.””

DESCRIPTION OF OPAT

The outpatient-infusion team pro-
vides specialized care for patients in
accordance with the OPAT national
guidelines from patient screening to
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program discharge.® The dedicated
staff include the OPAT nurse coordi-
nator, VAN, pharmacists, and ID con-
sultants. The VAN places the venous
access device (VAD), educates the
patient and caregiver in the care and
safety of the catheter, aseptic tech-
nique, and infusion of the selected
antimicrobial agent, and monitors
the laboratory work. The VA may
contract an outside nursing agency to
provide support and reinforcement of
IV administration for the patient and
caregiver.

The pharmacists oversee the phar-
macokinetics and pharmacodynam-
ics of the antimicrobials as well as
monitor for any toxicities that could
potentially arise during and after
therapy. The ID consultants identify
the infection, collaborate with the
pharmacists to select the most ap-
propriate antimicrobial regimen, and
determine the duration of required
therapy. The team then regularly
monitors the patient in the ID clinic
until there is evidence of infection
resolution.

Primary care providers who want
to enroll patients in the OPAT pro-
gram place a formal electronic con-
sult to the ID team for antibiotic
recommendation, to the outpatient
infusion team for assessment of po-
tential outpatient therapy, and to the
venous access team for insertion of
the VAD. The consults are completed
after receiving consent from the pa-
tient, developing a patient-centered
treatment plan, and determining the
patient’s ability to comprehend and
adhere to the program requirements.
The patient or caregiver must be able
to competently demonstrate aseptic
technique for IV administration prior
to discharge. The pharmacist edu-
cates the patient or caregiver about
the stability, storage requirements,
and potential adverse drug reactions
of the antimicrobial.

Table 1. Infections Treated in the Outpatient Parenteral
Antibiotic Therapy Program (1989-2011)

Period 12 | Period 2° | Period 3¢
Infection Total no. (% during period) Total (%)
Abscess 3 (2.5) 20 (5.1) 52 (7.5) 75 (6.2)
Bacteremia 1(0.8%)| 30(7.7) 65 (9.3) 96 (7.9)
Cellulitis 3 (2.5) 11 (2.8) 39 (5.6) 53 (4.4)
Cytomegalovirus 20 (16.8) 7(1.8) 2 (0.3) 29 (2.4)
retinitis
Endocarditis 6 (5.0) 18 (4.6) 29 (4.2) 53 (4.4)
HIV related 13 (10.9) 3(0.8) 0 16 (1.3)
Osteomyelitis 54 (45.4) | 200 (51.1) | 236 (33.9) | 490 (40.6)
Other? 0 10 (2.5) 17 (2.4) 27 (2.2)
Respiratory tract 2(1.7) 11 (2.8) 26 (3.7) 39 (3.2)
infection
Septic arthritis (1.7) 19 (4.8) 36 (5.2) 57 (4.7)
Soft tissue 7 (5.9) 29 (7.4) 37 (5.3) 73 (6.0)
Urinary tract (1.7) 23 (5.9) 155 (22.2) | 180 (14.9)
infection
Vascular graft 6 (5.0) 10 (2.5) 3 (0.4) 19 (1.6)
Total 119 391 697 1,207

2Period 1 = 1989-September 30, 1995. PPeriod 2 = October 1, 1995-September 30, 2003. °Period
3 = October 1, 2003-September 30, 2011. “Other = fungemia—4; mastoiditis—4; mycobacteria-4;
syphilis—4; pericarditis—2; orchitis—2; chondritis, mediastinitis, parotitis, bursitis, herpes simplex
encephalitis, neutropenic fever, cytomegalovirus retinitis-1 each.

Eligible patients must have re-
solved their acute medical problems
and require > 1 week of therapy to
treat their infection. Patients cho-
sen for OPAT or S-OPAT must have
a suitable living environment with
access to a refrigerator, a telephone,
and transportation to return to the
hospital for follow-up. Most patients
and caregivers are eager to learn and
recognize the advantages of home-
based care.

The VANs are a central compo-
nent of the program. They main-
tain open communication with the
patient during the entire treatment
course and help triage issues to the
appropriate HCP. In addition, they
are responsible for submitting cath-
eter-related bloodstream infection

(CRBSI) information to the hospi-
tal administration, which then gets
reported to the National Healthcare
Safety Network (NHSN).

Not all patients qualify for S-
OPAT. Other options include return-
ing to the hospital daily for infusions,
being discharged to a skilled care
facility, or arranging for a VA-con-
tracted agency to provide nursing
care while the VA provides all re-
quired medications and supplies.

On completion of OPAT, patients
are asked to evaluate the program.
The anonymous survey includes
open-ended questions for patients
to better express their experience
with the program and staff. Patients
are given the opportunity to suggest
improvements and provide overall
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Table 2. Complications of Venous Access Devices

Complication Period 12 | Period 2° | Period 3°

CRBSI 6 7 2

Episodes of CRBSI/ N/Ad 0.3 0.07
1,000 catheter days

Colonization—catheter tips 2 1 0

Local site infection N/A 1 0

Phlebitis N/A 1 0

aPeriod 1 = 1989-September 30, 1995. PPeriod 2 = October 1, 1995-September 30, 2003. °Period 3 =
October 1, 2003-September 30, 2011. “Total number of catheter days N/A, thus unable to calculate.
CRBSI = catheter-related bloodstream infection; N/A = not available.

feedback. The team for quality assur-
ance and patient satisfaction reviews
every survey, which is used as a tool
to improve team functions.

Data are also collected in the
OPAT program to measure efficacy
and monitor for safety. Data obtained
from the start of the program in Feb-
ruary 1989 through fiscal year (FY)
2011 include the number of patients
who were candidates for outpatient-
infusion therapy, type of infection,
antibiotic selection, CRBSIs, hospital
readmission rates, cost savings, and
patient satisfaction.

RESULTS

The Edward Hines, Jr. VA Hospital
has a proven, successful OPAT pro-
gram. Most of the patients in the pro-
gram during the study period were
men, which reflects a typical VA
population. Patients with spinal cord
injury comprised a large portion of
those treated. Table 1 provides the
number of patients treated and lists
the frequency of infections. The data
are divided into 3 periods. From
1989 to September 30, 1995, OPAT
used other VADs before using pe-
ripherally inserted central catheters.
During the second period (October
1, 1995-September 30, 2003), pa-
tients remained with a VAD for an
average of 48.6 days; whereas in Pe-
riod 3 (October 1, 2003-September

30, 2011), the patients had a VAD
average of 34.7 days. Consequently,
with fewer VAD days, there was a de-
creased incidence of complications
(Table 2).

Osteomyelitis accounted for the
majority of the infections (40.6%),
which required > 6 weeks of therapy.
Complicated urinary tract infection
(UTD), including pyelonephritis, peri-
nephric abscess, and complicated
cystitis, was the next most common
(14.9%). Bacteremia was the third
most common infection (7.9%),
whereas abscesses of a diverse variety
affected 6.2%, including brain, liver,
intra-abdominal, soft tissue, and epi-
dural abscesses. Endocarditis and sep-
tic arthritis accounted for 4.4% and
4.7%, respectively, of infected patients.

Three periods of the OPAT pro-
gram were selected at random
(1996, 2003, and 2011) to examine
trends in antimicrobial selection.
Overall, ceftriaxone was the most
commonly used antibiotic (35%).
Vancomycin was the next most
commonly prescribed (27%). Since
its 2001 FDA approval, ertapenem
has become the third most com-
monly prescribed antibiotic for the
OPAT program (11%). As expected,
antimicrobial agents that have to be
dosed more frequently than twice
a day were rarely used for OPAT.
In addition, there was low usage of

aminoglycosides due to the need for
the close monitoring of levels and
potential toxicity.

OUTCOMES

Catheter Complications

The majority of catheter complica-
tions occurring in the first period
were multifactorial, relating to nurs-
ing education, product selection,
program development, insertion
techniques, and a less comprehensive
infection control program.

Hospital Readmissions

A snapshot of FY 2011 data was
used to evaluate hospital readmis-
sions. One hundred one patients
were reviewed. Of these patients,
9 (9%) were readmitted to the
hospital at some point after
being discharged from OPAT.
Readmission due to complica-
tions of OPAT was found in
2 of the 9 patients. One was due to
an adverse drug reaction from the an-
tibiotic; the other was due to a pos-
sible relapse of a hip osteomyelitis.

Cost Analysis

The OPAT program has resulted in
a total savings to the global hospi-
tal budget from the deferred BDOC
of more than $65 million (Table
3) since 1989. The OPAT program
eliminated > 47,000 days of inpa-
tient care. In FY 2009 the program
cost the hospital $691.35 for each
of the 106 patients enrolled (total
cost: $73,283.10). This included all
IV supplies, antimicrobials, visit-
ing nurse costs when applicable, as
well as nursing and pharmacy time
dedicated to training the patient
and making therapeutic decisions.
Expenses for 3,109 BDOC would
have cost about $6,218,000. The
outpatient-infusion program saved
the hospital nearly $6 million in
2009 alone.
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Patient Satisfaction

About 60% of the patients discharged
from the OPAT program responded
to an evaluation survey. The feedback
was overwhelmingly positive with
about 99% of respondents reporting
satisfaction relating to an improved
quality of life. Most of the positive
comments were directed toward the
outpatient-infusion coordinator for
resolving issues, being easily accessi-
ble, and acting as a patient advocate.

DISCUSSION

The number and types of reasons
for OPAT have grown with the
knowledge that it is a safe, cost-ef-
fective method for the delivery of
parenteral antimicrobials. In the
early years of the program, before
effective antiretroviral therapy was
available, cytomegalovirus retini-
tis was the second most commonly
treated infection of the OPAT pro-
gram. In recent years, the rise of
multidrug-resistant organisms has
led to limited oral treatment options
for UTIs, which are now the second
most commonly treated infection of
OPAT. Osteomyelitis clearly remains
the top indication for OPAT because
it requires long-term therapy. Cef-
triaxone remains the drug of choice
due to once-daily dosing, spectrum
of activity, overall safety, and cost-
effectiveness.

Catheter complication rates
in the OPAT program were lower
than those reported in the litera-
ture. According to the 2009 NHSN
report, the catheter complication
rate in the inpatient long-term care
units was 1.0 CRBSI/1,000 cathe-
ter days.’ Moreover, this program
has been instrumental in provid-
ing care that otherwise would be
administered through the use of
home health agencies.

In the private sector, OPAT is
frequently contracted to agencies

ANTIMICROBIAL STEWARDSHIP

Table 3. Cost Savings (1989-2011)

Fiscal Patients BDOC Cost/ Savings
Year Served (no.) | Deferred BDOC (3) ($, x 1,000)
1989 12 763 323.00 246.44
1990 14 1,254 373.00 467.74
1991 16 637 400.00 254.80
1992 18 973 464.00 451.47
1993 31 747 561.00 419.07
1994 22 756 589.00 445.28
1995 54 2,805 611.00 1,713.85
1996 55 2,747 811.00 2,227.82
1997 65 2,938 888.00 2,608.94
1998 54 2,189 984.00 2,153.98
1999 34 1,461 1,000.00 2,461.00
2000 33 1,238 1,100.00 1,361.80
2001 33 1,261 1,200.00 1,513.20
2002 58 1,767 1,300.00 2,297.10
2003 66 2,425 1,400.00 3,395.00
2004 77 2,720 1,500.00 4,080.00
2005 88 3,082 1,600.00 4,931.20
2006 90 3,534 1,700.00 6,007.40
2007 90 3,148 1,8,00.00 5,666.40
2008 80 3,467 1,900.00 6,587.30
2009 106 3,109 2,000.00 6,218.00
2010 91 2,020 2,100.00 4,242.00
2011 101 2,486 2,200.00 5,469.20
Total 1,288 47,527 65,194.70

BDOC = bed days of care.

that provide the same type of ser-
vice to outpatients who have insur-
ance. These agencies charge for the
antimicrobials, IV supplies, nurs-
ing visits, and laboratory costs for
patient-safety monitoring. Use of
an agency could raise expenses by
a factor of 8-fold or more above
the cost of a hospital-based OPAT
program, an estimate based on a
comparison with a local federally
contracted home-infusion agency
that provides specialized home-in-
fusion services at a cost.

Although costs related to hospital
readmissions were not factored in to
the cost savings calculations, the rate
of readmission was low in the snap-
shot analysis that was conducted at
the Edward Hines, Jr. VA Hospital.
It is believed that this is the result of
the close follow-up and continuity
of care that the patients in this OPAT
program received.

In addition to cost containment,
the data reflect the safe, effective care
that resulted from treatment outside
the hospital setting. One of the key
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attributes that has made the Edward
Hines, Jr. VA Hospital OPAT program
unique is that it is recognized in the
community as the only VA facility in
the area to provide OPAT as an op-
tion for the veteran patient. Other
VA facilities in the area contract with
home-infusion agencies, which are
responsible for supplying the antibi-
otics and nursing care. The Edward
Hines, Jr. VA Hospital is the only VA
hospital in VISN 12 that has a facil-
ity-supported program that provides
all supplies and antimicrobials from
the VA—a major contributing factor
to the cost savings. Continuity of care
is provided to the patient who transi-
tions from inpatient to outpatient sta-
tus with the same team of providers
contributing to the significant patient
satisfaction that the program has en-
gendered.

CONCLUSIONS

One of the main benefits realized
with this transition of antibiotic
therapy to the home setting is the
avoidance of newly acquired nos-
ocomial infections, including C
difficile infection, fungal, and mul-
tidrug-resistant bacterial infections.
Other benefits include early IV to

oral switch in therapy when the
patient is deemed a candidate, the
ability to go back to work sooner,
and the ability to receive treatment
in the comfort of the patient’s home.
Plans for data collection may in-
clude a more in-depth review of re-
peat admissions due to unresolved
infections and the number of pa-
tients who are unable to complete
OPAT at home.

The Edward Hines, Jr. VA Hospital
OPAT program has shown that in a
large, federally-funded hospital, OPAT
is safe, cost-effective, convenient and
leads to increased patient satisfaction
in a diverse group of veterans. @
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