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Abstract: A sizable portion of the United States’ population lives in a rural setting. Coupled
with a limited number of infectious diseases providers, this has created a need for innovative
practice models to deliver outpatient antimicrobial therapy and clinical monitoring in rural
settings. This article reviews existing literature regarding outpatient parenteral antimicrobial
therapy in rural settings and explores existing barriers and potential solutions that may be of
assistance to providers looking to provide these services.
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Introduction

Outpatient parenteral antimicrobial therapy (OPAT)
involves the administration of intravenous (IV) anti-
microbials to patients outside of the hospital setting.!
OPAT patients can receive IV antibiotics in several
settings, including at home with home infusion,
skilled nursing facilities (SNFs), rehab facilities,
infusion centers, and acute long-term care facilities.
OPAT programs are instrumental in ensuring
patients discharged on IV antimicrobials complete
therapy safely and effectively. Several advantages of
OPAT programs have been described in the litera-
ture, including increased patient satisfaction,
reduced hospital length of stay, reduced risk of noso-
comial infections, and increased institutional cost
savings.? Establishing OPAT programs that serve
populations in rural areas, however, poses several
challenges. Patients living in rural areas often have
limited resources and are often far away from the ter-
tiary center where their infections were first diag-
nosed. Literature related to the practice of OPAT in
rural populations has been limited. This article aims
to add to the literature by exploring two OPAT pro-
grams serving largely rural populations of the United
States (U.S.). The purpose of this article is to
describe challenges and mitigation strategies of facil-
itating OPAT services in rural areas.

The need for providing quality care to

patients in rural areas

Approximately 14-19% of the U.S. population
resides in rural areas.> Rural Americans are at a

greater risk of poor health outcomes compared to
individuals living in urban areas for several rea-
sons. Rural communities have a larger proportion
of older patients, with one-half of all hospital
admissions in rural areas being composed of
patients aged 65years or older.* The presence of
chronic comorbidities such as heart disease, dia-
betes, and obesity are also higher in rural popula-
tions. Higher poverty rates, lower income, and
limited access to health insurance can cause sig-
nificant challenges in obtaining care. Lower
health literacy and level of education in rural
areas can also negatively impact a patient’s ability
to understand disease processes and take medica-
tion appropriately. Furthermore, lack of transpor-
tation, fewer physicians, and limited available
healthcare resources are barriers for patient access
to services.>* Despite these barriers, there has
been an increasing push to discharge patients
requiring long-term antibiotic therapy home as a
means to decrease healthcare exposure.>:6

Description of practice sites

West Virginia University Hospitals

The influence of rurality is important when study-
ing the health of the U.S. A total of 60-million peo-
ple live in non-metropolitan areas with 47.6% of
those in the Southern region. Of the southern
states, West Virginia has the highest percent of its
population living in rural areas at 50.9%, ranking
third nationally behind Vermont and Maine.” West
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Virginia is also the only state entirely a part of
Appalachia.® West Virginia demonstrates the
effects of Appalachian rurality by having some of
the highest rates of obesity, diabetes, cardiovascu-
lar disease, and chronic obstructive pulmonary dis-
ease.®10 West Virginia also has one of the oldest
populations with over a third of its residents living
with multiple chronic conditions.!! All of these are
factors that increase a person’s risk of developing
significant infections. Multidisciplinary care from
both surgical and medical specialists is often
required in the diagnosis and treatment of complex
infections. In rural areas, few facilities with this
capacity exist and are often separated by large dis-
tances. This includes West Virginia University
Medicine Ruby Memorial Hospitalin Morgantown,
WV, which is over 150 miles away from the other
tertiary care centers in the state. Because of this,
large percentages of our inpatient population have
been transferred for specialized care.

On review of 100 patients discharged from West
Virginia University Hospitals with OPAT, 93%
were from outside of Morgantown, WV. Only 7%
were from Morgantown, WV. The average dis-
tance traveled by these was 89.3 miles with the
longest distance being over 240 miles. This pre-
sents unique challenges when arranging OPAT as
the majority of patients discharged return to
homes and facilities in rural areas far away from
where their care was initiated.

University of New Mexico Hospitals

The state of New Mexico has a unique conflu-
ence of factors that add barriers to patients access-
ing care. While only 33.2% of the population lives
in non-metropolitan counties, 30 of the 33 coun-
ties are medically underserved. Compounding
these access issues are the state’s relative size
(fifth largest) and income (third poorest), mean-
ing patients have to travel farther with less
resources to access care (Creamer, 2022).1213 For
example, the University of New Mexico Hospital
is the state’s only level-I trauma center, and only
academic medical center, while also functioning
as the county hospital. While treating patients in
their home community is important, some small-
town communities struggle with getting access to
running water, electricity, and internet. Studies
have shown that patients prefer receiving OPAT
at home.% This is likely influenced by the addi-
tional support provided by the patient’s family
and community. In New Mexico, this can create

unique challenges for patients where access to
running water, electricity, and internet can be
limited (e.g. portions of native American
reservations).

Patient perspective

While it is possible to review the medical litera-
ture and epidemiology regarding infectious dis-
eases (ID) and rural healthcare to quantify the
needs and barriers of providing OPAT services in
rural settings, it potentially over-simplifies the
existing challenges. Contextualizing the problem
through the patient’s perspective can provide
meaningful emphasis to the ramification of the
decisions providers make when coordinating care
for these patients. Below is one such example.

The patient was a 42-year-old-male living in
Grants, New Mexico. There are currently no ID
physicians practicing in his rural county. As such,
when he was admitted to a local hospital with
concern for new lumbar spine osteomyelitis, he
had to be transferred to the closest hospital with
ID providers 80 miles away. The patient was
diagnosed with candida osteomyelitis and started
on micafungin. Multiple trials of oral azole anti-
fungal therapy were attempted but ultimately
were unsuccessful, leading to readmission in one
case. Requiring 6 months of therapy, the patient
first was discharged to a SNF in Albuquerque to
facilitate easier outpatient ID follow-up. As he
improved, the patient was transferred to a SNF in
Grants for several weeks and was eventually dis-
charged home to receive daily micafungin infu-
sions at an infusion center.

While the patient’s care was clinically compli-
cated, the impact on his home life was profound.
His wife would drive multiple times per week to
see him as was feasible while working and taking
care of their school-aged child. Unfortunately,
given the patient’s prolonged stay in Albuquerque,
his wife quickly utilized all of her occupational
leave and eventually lost her job. This resulted in
added financial burden on an already stressful
situation. Appointments needed to be scheduled
around their child’s school schedule and trans-
portation to any follow-up appointment in
Albuquerque became difficult.

While some of this hardship is tragically unavoid-
able, the patient’s case illustrates the additional
challenges patients in rural settings have to bear
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to receive care in the current healthcare land-
scape. To facilitate efficient transportation and
clinical follow-up, having the patient remain geo-
graphically close to available services, and may be
encouraged, or even required, by either the dis-
charging institution or accepting facility. It is
important to realize the detrimental emotional
and financial consequences the patient may expe-
rience from being separated from their family and
community for extended periods of time to receive
OPAT services.

Challenges of providing OPAT services in

rural areas

While OPAT can be provided in a variety of set-
tings (home-based, infusion center-based, or
SNF-based model) the majority of OPAT occurs
via self-administration at home.! Several chal-
lenges exist when trying to provide OPAT ser-
vices to patients living in rural areas. There is a
significant shortage of ID-trained healthcare pro-
fessionals with roughly 80% of U.S. counties (or
208 million people) living without an ID physi-
cian.'# This limits the number of providers avail-
able to provide OPAT oversight and clinical
management of patients. Additionally, patients
may lack transportation and reside in remote
locations far away from healthcare facilities. This
poses a challenge for close monitoring as patients
may need to travel long distances to a hospital or
clinic for follow-up appointments or to receive
first doses of IV antimicrobials in a monitored
environment. Traveling to healthcare settings for
routine lab draws and IV infusions may also be
necessary if patients do not qualify for home
health care or home infusion services. The num-
ber of home infusion and home health care agen-
cies available for a patient may also be limited due
to geographic location. In a study conducted to
describe practices and limitations of the use of
OPAT in French rural areas, patient’s geographic
isolation was identified as one of the main factors
limiting the use of OPAT prescriptions by practi-
tioners.!5 In the U.S., studies have shown that the
majority of Medicare beneficiaries live in counties
with at least one home health agency but did
identify those without these services were in
mostly rural settings.1® Rural areas are more vul-
nerable to national shortages of healthcare work-
ers and facilities. The COVID-19 pandemic has
led to the closures of healthcare facilities utilized
previously by OPAT patients.!7>1®8 These issues

both demonstrate the importance of OPAT pro-
grams serving rural populations in staying up-to-
date on the available resources unique to each
patient’s geographic location.

Patients with low income may also be uninsured
or underinsured, leading to affordability barriers
for outpatient IV antibiotics and the associated
cost of devices and supplies. Factors such as a
lack of running water, refrigeration, or working
telephone may render a patient ineligible for
home infusion services. Furthermore, individuals
with limited health literacy may have lower confi-
dence associated with self-administration of IV
antibiotics and communication with healthcare
professionals.

The opioid crisis poses an additional challenge
for providing OPAT services in rural areas.
West Virginia has the highest opioid overdose
death rate in the U.S. with 81.4 overdose deaths
per 100,000 persons.!® Both states, however,
have experienced significant increases in the
number of fatal drug overdoses since the start of
the COVID-19 pandemic in March 2020.1°
Persons who inject drugs have often been
excluded from OPAT services due to concern of
peripherally inserted central catheter (PICC)
line misuse, although data has shown OPAT
may be feasible with appropriate addiction ther-
apy and follow-up.20

Strategies to provide OPAT services
successfully in rural areas

When evaluating the capability of patients to
receive antimicrobials in a rural setting, providers
should first review all components typically
assessed in establishing a patient for outpatient IV
antimicrobial therapy. All patients receiving
OPAT should have access to reliable and regular
IV access care, laboratory monitoring, and physi-
cian follow-up. Additionally, patients receiving
OPAT at home must have the ability to receive
antimicrobial therapy from a home infusion com-
pany and have running water, adequate heat, and
refrigeration that is required to safely store IV
medications.?! For patients living in rural areas
who must present in-person for services, attempt-
ing to align the patient’s appointments with other
medical appointments they may have in the same
area will reduce transportation needs of the
patient. Collaborating with other local health care
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facilities close to the patient’s home for certain
in-person services also allows convenience for the
patient. Additionally, non-emergency medical
transportation may be a covered medical benefit
for these patients. Working with care manage-
ment and social work can help providers identify
what services and benefits are available to the
patient to ensure access to appropriate follow-up.
If patients do not have access to reliable transpor-
tation for in-person follow-up visits, telemedicine
could be used by providers to provide the neces-
sary clinical follow-up. If all components can reli-
ably be provided, patients living in rural areas can
safely receive OPAT (Figure 1).

Patient and caregiver education

Patient and caregiver education is important to
provide quality OPAT services and has previously
been described as a vital component of OPAT
bundles created to improve patient outcomes.?223
Patient and caregiver education is especially
important in rural settings where there is a preva-
lence of lower health literacy. A study assessing
patient perspectives on the quality of OPAT
found that patients perceived antibiotic side
effects, instructions for use, IV access device
information and complications and information
about treatment progress were important topics
to be discussed. Patients felt that both written
and oral information should be provided to
them.24 Educating parents and caregivers at the
bedside about OPAT services allows them to be
familiar with the OPAT team, the treatment and
monitoring plan, and who to contact with ques-
tions, concerns, or information about adverse
effects prior to being discharged. OPAT educa-
tion packets can be a useful tool to provide to
patients and caregivers. Education materials
should be written in a patient-friendly, easy to
understand manner. Information to consider
including in education packets are discussed in
Table 1. Additionally, patients being discharged
with home infusion require teachings on infusion
devices, administration techniques, antibiotic
storage and line maintenance. Open communica-
tion and questions about OPAT should be
encouraged by healthcare professionals. Patients
and caregivers should be assessed to ensure that
they understand the information given to them.
The teach back method can be employed to check
patient and caregiver understanding.

Complex outpatient oral antimicrobial

therapy

An ever-growing body of evidence continues to
demonstrate that oral antibiotics regimens are
non-inferior to IV regimens for the management of
many of the infections currently managed in
OPAT.?5 This is of significant value for patients
living in rural settings as it eliminates potential
logistical barriers for rural OPAT (i.e. home-
health, infusions pharmacy, etc.). However, this
should not be construed as a means to discharge
patients without appropriate follow-up. Real-world
implementation of an oral antibiotic treatment
protocol in an orthopedic hospital demonstrated a
higher rate of adverse drug reactions in the patients
receiving oral antibiotics, largely related to gastro-
intestinal symptoms.2® Additionally, Vollmer er al.
demonstrated a high rate (36%) of unplanned dis-
continuation of oral antibiotic regimens for pros-
thetic joint infections (PJI) when using the
Infectious Diseases Society of America (IDSA) PJI
guideline preferred agent of a fluoroquinolone.?7-28
While there is currently no guideline-based recom-
mendation for minimum monitoring frequency for
patients on oral therapy, formalized monitoring by
an ID provider or potentially local provider is likely
warranted.

Transitioning to oral antimicrobials can also be
associated with barriers. Some oral antimicrobials
may require prior authorization (e.g. linezolid) or
may have quantity restrictions (e.g. fluoroqui-
nolones) that can potentially limit access.
Additionally, it should be noted that transitioning
a patient to oral antimicrobials may change the
patient’s ability to access certain resources (e.g.
home health nursing services) despite the under-
lying infectious process remaining the same. Prior
to transition to oral antimicrobials, either pre- or
post-discharge, these barriers should be evaluated
and addressed with the patient.

Long-acting lipoglycopeptides

Long-acting lipoglycopeptides (LaLLGPs) such as
IV dalbavancin and oritavancin can be used as a
treatment strategy for patients living in rural areas
with socioeconomic barriers to receiving OPAT
who may not be appropriate candidates for oral
therapy. Reasons for why a patient may not be a
candidate for step-down to oral therapy include
lack of adherence, impaired absorption, low
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Patient needs outpatient
antimicrobial therapy

Can an IV catheter-sparing

No | regimen (i.e. oral therapy, long- | yes

acting lipoglycopeptides) be
used?

A 4

Can a home infusion pharmacy

Yes

provide the antimicrobial?

lNo

Can a local infusion center or

A 4

Yes

facility provide the
antimicrobial?

No

No

A 4

\ 4

Can home health care be

established locally for IV access | yeo

maintenance and/or routine
labs?

lNo

Can a local facility provide IV
access maintenance and/or
obtain routine labs?

lNo

Can patient travel weekly to
closest facility for IV access Yes

Yes

A\ 4

A

No

A 4

maintenance and/or obtain
routine labs?

Is transportation to regular in- Yes
person follow-up visits feasible?

lNo

Does patient have access to
technology required for

A

A 4

Patient to remain admitted or
discharge to SNF to complete therapy

telehealth visits?

l Yes v

Discharge home

Figure 1. Assessing appropriateness of OPAT for patients living in rural areas.

OPAT, Outpatient parenteral antimicrobial therapy.

bioavailability, drug-interactions, non-susceptible
pathogens, and potential inability for an oral agent
to penetrate the site of infection.2? Dalbavancin and
oritavancin are FDA approved for the treatment of
complicated gram-positive skin and soft tissue

infections; however, due to their long half-lives,
they have been used off-label for deep-seated infec-
tions such as bloodstream infections, bone and
joint infections and endocarditis.® The half-lives of
dalbavancin and oritavancin have been described
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Table 1. OPAT patient education information.

Description of “what is OPAT?”

What to expect during treatment

IV antibiotic regimen description with common side effects
Type of labs monitored and frequency

Length of treatment

OPAT treatment setting (home health/home infusion, skilled nursing
facility, or infusion center)

Follow-up appointment information

OPAT team contact information

IV, intravenous; OPAT, outpatient parenteral antimicrobial therapy.

to range from 10-14days.?® Dosing strategies for
off-label indications have varied; however, one to
two doses have been commonly used for the treat-
ment duration.?%-3! There are several advantages to
using LalLGPs. These agents can be used to facili-
tate patient discharge, allowing for a reduced
patient length of stay. PICC line placement and
potential associated complications can be avoided.
The long half-life of dalbavancin and oritavancin
provides a solution for patients who may not be
adherent to IV or oral therapy. The low number of
infusions required also allows patients to resume
their daily activities and return back to work.2° The
need for home infusion and home health services
can also be avoided with this method, although
patients may still need to attend follow-up appoint-
ments or travel to a local clinic for lab work.

Most institutions restrict the inpatient use of
LaLLGPs to select patients in part due to higher
acquisition costs compared to standard-of-care
antibiotic therapies. While acquisition costs will
vary per institution, the average wholesale price of
a single-dose of dalbavancin 1500mg or orita-
vancin 1200mg typically ranges from $4057.20
to $6,037.20.3233 Qutpatient administration of
LaLLGPs can also be challenging as these medica-
tions often are non-formulary on most insurance
plans and will require a prior authorization.
Infusion centers may have difficulties obtaining
these medications again due to cost. For patients
who receive multiple doses of these medications,
the first dose may be given inpatient on day 1 with

the second dose being administered outpatient on
day 8.3% Additional consideration needs to be
given to coordination of care to ensure patients
can attend their follow-up appointment at the
appropriate time interval to prevent incomplete
or suboptimal antibiotic treatment.

Telemedicine in OPAT

The use of telemedicine is a practical approach to
providing OPAT services to patients who reside
in remote geographic locations. Telemedicine
allows OPAT teams to communicate with patients
through video calls or over the telephone without
the patient having to attend an appointment in
person. This is useful in situations where a patient
lacks transportation and lives a long distance
away. The 2018 Infectious Diseases Society of
America clinical practice guideline for the man-
agement of OPAT also identifies telemedicine as
a possible solution for patients in rural settings.!-2!
Tan ez al. reviewed the impact of a virtual OPAT
clinic established in Awustralia.?> During the
roughly 4 year time period, 88 patients were man-
aged remotely, with 37 patients living in remote
or very remote settings. Unplanned readmission
relating to OPAT and the infection were low
(7%) and the clinic was able to avert over
100,000km of travel.3> A systematic review
assessed the current available evidence for the
clinical efficacy, safety, acceptability and cost-
effectiveness of tele-OPAT. The meta-analysis
included a total of 2572 OPAT patients, of which
over 1245 received telemedicine.?® The review
found a significantly lower readmission risk in
patients who received tele-OPAT compared to
those that received conventional OPAT methods.
Clinical cure rates were found to be comparable
and similar rates of adverse events occurred
between groups. Additionally, tele-OPAT was
found to be more cost-effective than conventional
OPAT methods.>¢

With the on-going COVID pandemic, the capa-
bility of implementing telemedicine has
increased drastically. It is important to note that
areas of the U.S. that lack access to high-speed
internet are largely rural which could inhibit
teleconferencing applications.3” Evaluation of
the technological infrastructure should be
included in the evaluation for OPAT.
Telemedicine has the potential to help increase
equitable access to care for patients; however,
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long term sustainability of clinics and financial
compensation by payers will impact continued
utilization moving forward.

Conclusion

The facilitation of OPAT services in rural areas is
faced with several challenges, but can be effec-
tively accomplished. Once a patient has been
identified as living in a rural area and needing
long-term antibiotic therapy, early coordination
with ID providers, Care Management, and the
OPAT team can help identify barriers to receiving
safe and effective OPAT services. Further innova-
tion and evaluation of healthcare delivery in the
rural setting is warranted.
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