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Background. Uninsured people who use drugs (PWUD) require extended parenteral antibiotic therapy when diagnosed with
complex infections such as osteomyelitis. They are ineligible to enroll in our self-administered outpatient antimicrobial therapy
(S-OPAT) program and instead sent to a skilled nursing facility (SNF). We aim to retrospectively assess clinical outcomes of PWUD
discharged from our safety net hospital to complete OPAT in an SNE

Methods. Using our hospital electronic medical record, PWUD discharged to an SNF for extended antibiotic therapy were iden-
tified for the study period, 1/1/17-4/30/18. Demographics, drug use, discharge diagnosis, antibiotic therapy, discharge disposition
from SNF (AMA, early non-AMA, completed), 30-day emergency department (ED) utilization, and 30-day readmission were col-
lected for the study cohort. ED utilization and 30-day readmission rates were analyzed by disposition group.

Results. While the majority of patients completed treatment (83), a sizeable number left AMA (26) or early non-AMA (20).
Patients who left early, AMA or non-AMA, had increased rates of 30-day readmission or ED utilization (P = .01) and increased rates
of 30-day readmission alone (P = .01), but not ED utilization alone (P = .43), compared with patients who completed treatment.

Conclusions.

In our cohort, many PWUD discharged to an SNF to receive parenteral antibiotics did not complete treatment.

These patients were observed to have increased health care utilization compared with patients completing therapy.
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Substance use disorders (SUDs) are a costly public health
problem that pose a significant challenge in planning for
postacute care of hospitalized patients across the United States
[1, 2]. While the opioid epidemic is a well-recognized crisis
[3], geographic variations exist for substance use patterns, in-
cluding increased frequency of methamphetamine and cocaine
use among patients in the Southeast United States [4]. People
who use drugs (PWUD) are often hospitalized with compli-
cated infections requiring long courses of intravenous (IV) anti-
microbial therapy. Outpatient parenteral antimicrobial therapy
(OPAT) is an established transition-of-care model for medi-
cally stable patients to complete a planned treatment course in
the outpatient setting [5]. PWUD and uninsured patients have
limited options for OPAT. Stigmatization within the medical
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community is a well-studied barrier to health care for PWUD
and is associated with worse clinical outcomes [6]. In regards
to OPAT, biases within the medical community serve as major
barriers for PWUD, specifically fear of nonadherence, concerns
about patient and staff safety, and legality [7]. Further, there is
a lack of guidance in the literature on OPAT use in PWUD [8].

Parkland Health and Hospital System (PHHS) is an 882-bed
safety-net hospital serving a largely uninsured and underinsured
patient population residing in Dallas, Texas. A self-administered
OPAT (S-OPAT) program was developed in 2009 to address the
needs of patients unable to access standard forms of OPAT due
to lack of insurance coverage. Previously published data dem-
onstrate the safety and efficacy of the program, including im-
proved resource utilization, cost of care, and clinical outcomes
[9]. PWUD with a history of active drug use within the past
12 months are currently ineligible to participate in S-OPAT at
our institution. Historically, PWUD have been excluded due to
concern for treatment adherence and adverse outcomes such as
catheter misuse. Instead, they are required to finish their IV an-
tibiotic course in the hospital or, more commonly, in a skilled
nursing facility (SNF). These options burden both patients and
health systems due to inconvenience and higher cost of care
[10]. There is scant literature evaluating clinical outcomes, effi-
cacy, and adverse events associated with OPAT in the SNF set-
ting for PWUD. OPAT has been successfully used in at least
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1 US health care system with a decrease in hospital length of
stay (LOS) and health care cost in patients with opioid use dis-
order (OUD) and injection-related infections when addiction
was concurrently treated with buprenorphine therapy [11].
Internationally, a Singaporean study found OPAT in patients
with nonopioid and opioid injection drug use to be safe and
effective, with decreased hospital LOS [12]. Further, patients
leaving against medical advice (AMA) either fail to complete
their antibiotic course or are switched to a less ideal oral reg-
imen and have increased morbidity associated with inadequate
treatment of an underlying infection.

While infections in PWUD that require long-term IV anti-
biotic therapy are frequently encountered in clinical practice,
few studies have described clinical outcomes and health care
utilizations for PWUD requiring long-term IV antibiotics.
We retrospectively reviewed clinical outcomes for a cohort
of PWUD discharged from our safety-net hospital to SNF for
OPAT therapy.

METHODS

The electronic medical record was used to identify PWUD
requiring extended courses of IV antibiotic therapy and dis-
charged to an SNF between 1/1/17 and 4/30/18 from PHHS.
Data were reviewed for demographics including age, gender,
ethnicity, funding status, and specific drug use, including
both intravenous and nonintravenous drugs. Data were col-
lected for discharge diagnosis (ie, source of infection) as well
as treatment plan, including antibiotic choice and duration of
therapy. Measured outcomes include completion of planned
treatment course, AMA discharge, ED utilization, and 30-day
readmission rates. Clinical outcomes were compared between
patients who completed treatment and those who left be-
fore the completion of treatment (non-AMA) or left AMA.
Patients who left AMA were required to sign paperwork given
their medical need for IV antibiotic therapy, while patients
who left early were able to safely terminate their therapy early
or switch to oral antibiotics as determined by their health care
provider. ED utilization was calculated as total number of ED
visits within 1 month of initial discharge from the hospital to
SNE. The 30-day readmission rate was calculated as the total
number of hospitalizations within 1 month of discharge from
the hospital to an SNF. Demographic and outcome variables
are summarized with percentages, means and standard de-
viations, and medians (interquartile ranges). The chi-square
test was used to compare the 3 groups for categorical variables
with Bonferroni correction for the pair-wise comparison. Each
subscript letter denotes a subset of the 3 groups that do not
differ significantly from each other at the .05 level. Analysis
of variance and the Kruskal-Wallis rank-sum test were used
to compare the continuous variables depending on data dis-
tribution. All statistical tests used .05 as the significance level.

Lastly, we estimated the cost of SNF stay (not including the
antibiotic cost itself) for the entire cohort using the Department
of Health and Human Services’ estimate of $225 per night. Our
institution has existing contracts with local SNFs for uninsured
patients who require prolonged time in a health care setting but
do not meet criteria for an inpatient hospitalization. As such,
patients were not personally responsible for the cost of an SNF
stay.

Patient Consent

The study was approved by our Institutional Review Board
with a waiver of consent given the retrospective, encrypted, and
de-identified nature of the data collected.

RESULTS

A total of 129 PWUD were discharged to an SNF on extended
courses of antibiotics for complicated infections (Table 1).
More than one-third (n = 46; 35%) left before completing
their treatment course (57% AMA and 43% non-AMA).
Women were more likely to complete their treatment course
compared with men (12.0% vs 41.3%; P < .01). There was no
statistical difference in race/ethnicity and age between pa-
tients who completed their treatment course and those who
did not. Cocaine use was observed to be more frequently re-
ported among patients completing a prescribed treatment
course. There was no difference in planned length of anti-
biotic course between each group (completed 28, AMA 31,
non-AMA early discharge 32; P = .36). Patients discharged
with AMA status completed an average of 3 days of antibi-
otic treatment. Patients with early discharge status from SNF
(non-AMA) averaged 21 days of treatment compared with
the average complete treatment course of 28 days. Of patients
who discharged AMA or who were discharged early non-
AMA, 43% received prescriptions for oral antibiotics (45%
of non-AMA vs 42% of AMA). All patients who were dis-
charged early (non-AMA) filled their oral antibiotic prescrip-
tions, while 72% of those who left AMA filled their antibiotic
prescriptions.

Patients who failed to complete a prescribed treatment
course (AMA and non-AMA) were found to have a signifi-
cantly higher inpatient readmission rate and combined ED
visit/inpatient readmission rate (Table 2; Figure 1). Most of the
ED visits (76.1%) and hospital readmissions (71.4%) were re-
lated to treatment failure of the original infection. However,
patients who left AMA or left early (non-AMA) did not experi-
ence any difference in 30-day ED visits. Patients with reported
injection drug use were found to have the same treatment com-
pletion rate as patients reporting noninjection drug use (Table
2). Estimated cumulative cost for SNF stay for the entire cohort
was $692 550.00. The estimated cost per patient was $5338.60
(Table 3).
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Table 1. Demographic Variables

AMA (n = 26) Non-AMA (n = 20) Treatment Complete (n = 83) PValue
Female 3(12)%° 0(0)° 22 (279 .01
Race/ethnicity 22
White non-Hispanic 12 (46) 12 (60) 27 (33)
Hispanic 10 (39) 6 (30) 41 (49)
Black non-Hispanic 4 (15) 2 (10) 15 (18)
Age, y 41 £12 43 +8 45 + 10 15
Drug of choice
Cocaine 7 (277 8 (40)*° 45 (54)° 04
Heroin 9 (35) 3(15) 26 (31) .29
Methamphetamines 14 (54) 10 (50) 41 (49) .46
Phencyclidine 2 (8) 1(5) 1(1) 22
Prescription drugs 1(4) 2 (10) (1) 12
Discharge diagnosis
Endocarditis 7 (27) 1(5) 8 (10) .05
Bacteremia 6 (23) 6 (30) 31 (37) .38
Bone and joint 13 (60) 10 (50) 35 (42) .69
Skin and soft tissue 0(0) 0(0) 4 (5) .32
Diabetic foot infection 5(19) 4 (20) 14 (17) .93
Pulmonary 0(0) 2 (10) 5 (6) .31
Gl/GU 0(0) 01(0) 2(2) .57
CNS/ENT 0 (0) 2 (10) 4 (5) .28
Antibiotic at discharge
Cephalosporin 16 (62) 8 (40) 48 (58) .29
Vancomycin 0(0) 10 (50) 23 (28) .16
Carbapenem 0(0) 1(5) 7 (8) .29
Penicillin 2(8) 4 (20) 12 (15) .48
Daptomycin 0(0) 0(0) 1(1) .76
Duration of planned antibiotic treatment, d 31 (22-34) 32 (18-35) 28 (15-33) .36
Duration of actual antibiotic treatment, d 3 (2-11) 21 (9-31) 28 (20-35) <.01

Table 1 demonstrates demographic and clinical variables including drug of choice, final diagnosis, and details regarding antibiotic treatment and duration among people who use drugs dis-
charged to short-term nursing facilities for extended courses of intravenous antibiotics (n = 129). Data are presented as No. (%), median (IQR), or mean + SD.

Abbreviations: AMA, against medical advice; CNS/ENT, Central Nervous System/Ear Nose and Throat; GI/GU, Gastroenterology/Genitourinary; IQR, interquartile range.

DISCUSSION discharged AMA and experienced increased rates of health
care utilization (Table 2). Finally, the cost of SNF stay for the
average treatment course was exceedingly high: >$5000 per pa-

tient (Table 3), although our patients did not incur any charges

In this single-site retrospective review, we conduct the first
study of clinical outcomes and health care cost for PWUD dis-
charged from a safety net setting to SNF for OPAT. Over one-

third of PWUD discharged to an SNF in our cohort failed to themselves. Our findings show that the current system of
postacute care with SNF-administered antibiotics for PWUD

results in low rates of treatment completion and high rates

complete a planned IV antibiotic treatment course (Table 1).
Among those patients with incomplete treatment, >50% were

Table 2. Qutcome Variables

AMA (n = 26), No. (%) Non-AMA (n = 20), No. (%) Treatment Complete (n = 83), No. (%) PValue

Any inpatient readmission or ED visits within 30 d 14 (54) 7 (35) 19 (23) .01
Inpatient readmission within 30 d® 8(31) 5 (25) 7(8) .01
ED utilization within 30 d° 6 (23) 2 (10) 12 (15) 43
Injection drug use 12 (46) 4 (20) 27 (33) A7
Noninjection drug use 14 (54) 16 (80) 56 (67)

Table 2 demonstrates the primary outcomes of health care resource utilization, defined as 30-day ED visits and 30-day hospital readmissions. There was a statistically significant increase in
the composite hospital readmission or ED visit rates in the AMA and early non-AMA groups vs the treatment complete group (P = .01), as well as increased readmissions alone in the AMA
and early non-AMA groups vs the treatment complete group (P = .01). There was no significant difference in ED visits alone (P = .43).

Abbreviations: AMA, against medical advice; ED, emergency department.
“Readmission through ED counted as readmission.

PED visit only (no readmission).
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Figure 1.

Discharge status vs complication rates. Patients who left AMA or early non-AMA were more likely than patients who completed treatment to have either an ED

visit or hospital readmission (blue bars; 54%, 35%, 23%, respectively; P=.01) and readmission alone (green bars; 31%, 25%, 8%, respectively; P=.01), but not ED visit alone
(gray bars; 23%, 10%, 15%, respectively; P=.41). Abbreviations: AMA, against medical advice; ED, emergency department.

of health care utilization and is expensive to the health care
system.

Our findings argue for continued efforts to develop more
effective care delivery models for PWUD to complete OPAT
successfully. Data regarding OPAT in PWUD are limited but
encouraging. Ho et al. performed a single-center prospective
observational study in which they placed 29 people who inject
drugs (PWID) on OPAT, with provisions of adequate housing,
a reliable guardian, and signature of a contract. The authors re-
ported no cases of central access use for nonprescription drug
use and no change in readmission rates in the study popula-
tion compared with patients without a history of drug use or
concurrent IV drug use [12]. In a second study, Fanucchi et al.
performed a pilot randomized trial in which 20 patients with
opioid use disorder (OUD) were prescribed buprenorphine
and randomized to complete an IV antibiotic course inpatient
or via OPAT. Unsurprisingly, the OPAT group had decreased
hospital LOS by 23 days. Interestingly, the 1 patient in the hos-
pital group who was discharged AMA went on to complete their
course of IV antibiotics via OPAT outside of the study [11].
Another study describes the use of a multidisciplinary group
including the patient themselves to formulate unique, patient-
centered solutions to long-term antibiotics for PWUD. Options
for antibiotic treatment included IV, long-acting injectables or

Table 3. Cost of SNF Stay

Cumulative Cost

$692 550.00

Cost per Patient
$5338.60

Table 3 demonstrates the estimated cost associated with SNF stay for all 129 patients, as
estimated by the Department of Health estimation of $225 per night, not including medi-
cations or antibiotics.

Abbreviation: SNF, skilled nursing facility.

oral antibiotics. They discharged 40% home with antibiotics,
and only 12% of patients left prematurely [13]. These findings
demonstrate the safety and efficacy of OPAT among selected
PWUD (ie, patients with both strong insight and social sup-
port), as well as decreased health care utilization in OPAT.
However, in a third study, a single-center retrospective study of
118 patients, Buehrle et al. found OPAT failure (ie, readmission,
nonadherence, missed appointments, treatment failure, etc.) in
61% of PWUD [14].

Taken with our findings, these studies suggest the importance
of increasing provider and patient choice regarding the loca-
tion of extended antibiotic administration and of a nuanced,
patient-centered approach to determining OPAT candidates.
Collaboration with Addiction Psychiatry to assist in patient
identification, psychiatric clearance, and concurrent manage-
ment of SUD is vital to patient success. For instance, a recent
analysis established reduced 1-month mortality associated with
prescriptions for medications for OUD among patients hospi-
talized for endocarditis [15]. Further, careful attention to the
patient’s social determinants of health and barriers to care is
crucial in developing a patient-centered approach.

Attention to gender and the societal barriers faced by
women is also paramount to a patient-centered approach.
Prior studies have shown that women who use drugs
(WWUD) experience faster evolution from initial sub-
stance use to addiction, more psychiatric comorbidities,
more functional impairment, and worse health outcomes
compared with men [16, 17]. Of note, in our study, women
were >3 times as likely to complete their treatment course
as men (Table 1). While WWUD access treatment less fre-
quently [18], they maintain equal success once in treatment
[19]. Perhaps SNFs provided a stabilizing environment for
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women, as drug use is entangled with social instability, in-
cluding intimate partner violence [20, 21], substance use with
sexual partners, and lack of autonomy over substance use for
WWUD [19]. However, WWUD often struggle to complete
treatment outside the home due to lack of childcare and fear
of losing custody of their children [21]. As OPAT programs
for PWUD evolve, we must develop programming that in-
corporates the unique needs of WWUD.

Unique to our patient population was the widespread use of
stimulants (cocaine and methamphetamines) compared with
other published studies (Table 1). This finding reflects the epi-
demiology of drug use across the United States, with more stim-
ulant use in the South and West compared with frequent opioid
use in the North and East [22]. Interestingly, patients whose
drug of choice was cocaine had a statistically significant differ-
ence in disposition, being more likely to complete treatment
than not. For patients using other drugs, there was no statis-
tically significant difference in disposition (Table 1). The cause
behind this finding is likely multifactorial and influenced by the
severity of addiction, which could not be measured in this study.
In 1 study utilizing the Barratt Impulsiveness Scale to measure
impulsiveness, cocaine use was associated with decreased base-
line impulsiveness when compared with methamphetamine use
[23]. The shorter half-life of cocaine (~90 minutes) vs metham-
phetamine (~11 hours) predisposes people who use cocaine to
more significant binge use [24]. It is possible that the patients
in our study using cocaine had decreased baseline impulsivity
when not actively engaging in binge use (when compared with
those who used the most similar drug, methamphetamine),
making it easier for them to repel cravings and complete treat-
ment without early discharge.

However, attributing early discharge to drug use alone is
misguided and unfair to patients. Patients leave early, both
AMA and non-AMA, for a variety of nonmedical and non-
drug use reasons, including child care and familial obliga-
tions, paying bills, and employment [25, 26]. In our study,
patients who left AMA left at an average of 3 out of a planned
31 days, while patients who discharged non-AMA left at an
average of 21 out of a planned 32 days (Table 1). One pos-
sibility as to why the latter group left so late in the course
is unpredictable life events requiring discharge, albeit with a
modified oral antibiotic plan. The opportunity to complete
OPAT at home provides patients with greater flexibility to ad-
dress competing priorities and continue optimal treatment.
The potential benefits of OPAT in this population are mag-
nified at safety net hospitals such as ours, where minimizing
length of stay and readmission improves resource utilization.
Additionally, SNF-administered antibiotic therapy is expen-
sive (Table 3), and safety net hospitals would also greatly ben-
efit from the cost-savings associated with OPAT therapy [10].

The limitations of the current study include the design of
an observational, single-site retrospective review. Our largely

uninsured patient population with low socioeconomic status is
also reflective of a safety net hospital system and not necessarily
generalizable to other populations. Additionally, our hospital
system uniquely pays for SNF placement for uninsured patients.
The majority of patients in our cohort were male and Hispanic,
and patterns of drug use varied within this population. Lastly,
the distribution of drugs of choice in our population differs
from other published studies with higher rates of methamphet-
amine and cocaine use compared with opioid use.

Our study highlights the need to improve and expand post-
acute care options for patients with SUD who require extended
IV antibiotic therapy. Innovative models of care that acknowl-
edge the role of social determinants of health and addiction
must be developed to address the multifaceted needs of this
population with the goal of completing treatment, decreasing
medical complications, and avoiding excess health care utiliza-
tion. Future research efforts include analysis of larger cohorts
of patients to identify specific risk factors associated with in-
complete therapy and AMA discharge. Future program efforts
include a collaborative pilot with Addiction Psychiatry to assist
in selecting and supporting patients with SUD to safely and ef-
fectively complete OPAT in our home-based model with care-
giver/family engagement.
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