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Outpatient parenteral antimicrobial  therapy (OPAT) 
programs allow patients to receive antibiotic ther-
apy at home or in other settings.1-3 Bacterial infec-
tions among people who inject drugs (PWID) and 

the homeless are common, leading to complicated treatment 
strategies. Those with opioid dependence have frequent hos-
pitalizations.4 Bacteremia and endocarditis frequently require 
intravenous (IV) antibiotics5-7 and may be dif�cult to treat. Cre-
ating outpatient treatment plans for PWID and the homeless is 
challenging, and there is a paucity of data on OPAT effective-
ness in these groups as they are often excluded from OPAT 
services.1,2,8

We evaluated treatment outcomes in PWID and the home-
less in our OPAT program.

METHODS
We conducted a retrospective cohort study of hospitalized 
adults discharged from Harborview Medical Center (HMC) 
with OPAT from January 1, 2015 to April 30, 2016. HMC is a 
county hospital in Seattle, Washington, af�liated with the 
University of Washington (UW). Infectious disease specialists 

supervise our OPAT program and provide follow-up care. We 
partner with a medical respite facility, a discharge option for 
homeless patients.9 Respite is staffed by HMC nurses, mental 
health specialists, and case managers.

Patients aged >18 years were enrolled in OPAT if they were 
discharged with >2 weeks of IV therapy or required laborato-
ry monitoring while on oral antibiotics. Patients with multiple 
hospitalizations were included for their initial OPAT encounter 
only. PWID discharged to respite were instructed not to use 
their vascular access to inject drugs, but drug abstinence was 
not required. A tamper-evident sticker was placed over lines 
that nurses evaluated daily. Patients violating line-tampering 
restrictions were discharged from respite, and OPAT providers 
developed alternative antibiotic plans.

The two primary exposures evaluated were patient-reported 
injection drug use and housing status, and our primary expo-
sure measure was the four-category combination: (1) housed 
non-PWID, (2) housed PWID, (3) homeless non-PWID, and (4) 
homeless PWID. Current drug use was de�ned as use within 
three months of hospitalization. Homelessness was de�ned 
as lack of stable housing. Patients receiving chemotherapy, 
prolonged steroids, biologic agents, or those with organ trans-
plant were considered immunocompromised.

The primary outcome was clinical cure, de�ned as comple-
tion of antibiotic therapy and resolution of infection, deter-
mined by OPAT providers. Patients who were placed on oral 
suppressive antibiotics or died before treatment completion 
were considered not cured. Unknown status, including care 
transfer and lost to follow-up, were noted separately. Lost to 
follow-up was assumed if patients did not return for care, their 
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Outpatient parenteral antimicrobial therapy (OPAT) programs 
can provide high-value care but may be challenging in 
people who inject drugs (PWID) and homeless individuals. 
We conducted a single-center, retrospective, cohort study 
of adults who received OPAT at an urban, public health 
hospital from January 1, 2015 to April 30, 2016, grouped by 
PWID and housing status. Outcomes included clinical cure, 
length of stay, secondary bacteremia, line-tampering, and 
readmission.  A total of 596 patients (homeless PWID (9%), 
housed PWID (8%), homeless non-PWID (8%), and housed 

non-PWID (75%), received OPAT. Assuming that patients 
lost to follow-up failed therapy, homeless PWID were least 
likely to achieve cure compared with housed non-PWID, 
(odds ratio [OR] = 0.33, 95% CI 0.18-0.59; P < .001). Housed 
PWID were also less likely to achieve cure (OR = 0.37, 95% 
CI 0.20-0.67; P = .001). Cure rates did not differ in patients 
not lost to follow-up. OPAT can be effective in PWID and the 
homeless, but loss to follow-up is a signi�cant barrier. Journal 
of Hospital Medicine 2019;14:105-109. © 2019 Society of 
Hospital Medicine
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care was not formally transferred, and no other medical infor-
mation was available.

Secondary outcomes included hospital length of stay (LOS), 
secondary bacteremia, line-tampering, and 30-day readmis-
sions. Secondary bacteremia was de�ned as bacteremia with 
a different pathogen from the index illness, which occurred 
during the initial treatment course. Readmission included re-
admissions related to OPAT (ie, recurrent or worsening infec-
tion, treatment-related toxicities, line-tampering, secondary 
bacteremia, and line-associated complications).

Data collection was performed using REDCap, a data-cap-
turing software program linked to the electronic medical record 
(EMR).10 Hospitalization dates and demographics were elec-
tronically populated from the EMR. Details regarding drug use, 
homelessness, comorbidities, diagnosis, discharge complica-
tions, clinical cure, and lost to follow-up were manually entered.

Statistical Analysis
Statistical calculations were performed using SAS (v. 9.4). Chi-
square testing and analysis of variance were conducted to as-
sess group differences in demographics, infection types, and 
clinical outcomes.

Primary and secondary outcomes were further evaluated by 
univariable logistic regression and presented as odds ratios, 
with the non-PWID housed group serving as the reference. 
Given the large number of PWID and homeless patients lost 
to follow-up, sensitivity analyses were conducted using the 
assumption that patients with unknown clinical outcomes did 
not achieve cure (ie, chronic infection or death). Multivariable 
regression was performed on the outcomes of cure and 30-
day readmission to OPAT using backward elimination to select 
a �nal model, initially including potential confounders of age, 
sex, and relevant comorbidities (DM and HIV). We assumed 
that those lost to follow-up were not cured (or readmitted). 
Other secondary outcomes were either rare events or those of 
uncertain relevance (eg, hospital LOS) to be evaluated in the 
multivariable analysis.

Our study did not meet the de�nition of research by the 
UW’s institutional review board. It was a quality improvement 
project funded by a UW Medicine Patient Safety Innovations 
Program Grant.

RESULTS
Overall, 596 patients received OPAT over 16 months. OPAT pa-
tients were categorized into groups as follows: homeless PWID 
(9%, n = 53), housed PWID (8%, n = 48), homeless non-PWID 
(8%, n = 45), and housed non-PWID (75%, n = 450).

PWID were younger than non-PWID, and the majority of pa-
tients in all groups were men (Table 1). PWID were more likely 
to have hepatitis C. Non-PWID appeared more likely to have 
diabetes and be immunosuppressed.

Patients had a total of 960 types of infection (Table 1). Bac-
teremia was the most common infection among PWID. Osteo-
myelitis was the most frequent infection in non-PWID.

Discharge location varied widely (P < .001; Table 1). The ma-
jority of patients with housing (housed PWID 60.4%, housed 

non-PWID 59.1%) were discharged to home, although 36.7% 
of housed non-PWID went to nursing facilities. Among home-
less patients, 58.5% of PWID and 42.2% of non-PWID were dis-
charged to respite; 10 patients were discharged to a shelter or 
street. Data speci�c to transition from IV to oral therapy were 
not recorded.

Cure rates among participants with known outcomes did 
not differ by group (Table 1; P = .85). In a sensitivity analysis 
of clinical cure, assuming those with unknown outcomes were 
not cured, housing status and drug use were signi�cantly as-
sociated with cure (Table 1; P < .001, in the overall test), with 
rates lower among housed and homeless PWID groups (50.0% 
and 47.2%, respectively) compared with housed and homeless 
non-PWID groups (73.1% and 82.2%, respectively). In the mul-
tivariable analysis after backward elimination of nonin�uential 
measures, only PWID and housing status were associated with 
cure; PWID, whether housed (OR = 0.37) or not (OR = 0.33), 
had lower odds of cure relative to housed non-PWID (Table 2).

Secondary outcomes, evaluated on all patients regardless 
of cure, differed by group (Table 1). Mean LOS appeared to 
be shortest for homeless PWID (15.5 days versus ≥18.0 for oth-
er groups; P < .001 for overall test). Homeless PWID patients 
appeared more likely to have secondary bacteremia (13.2% 
versus <4.2% in other groups; P < .001 for overall test), line 
tampering (35.9% versus <2.2% in other groups; P < .001), and 
30-day readmission related to OPAT (26.4% versus <16.7% in 
other groups; P = .004). Compared with housed non-PWID 
using logistic regression, homeless PWID had a higher risk of 
secondary bacteremia (OR = 12.9; 95% CI 3.8-37.8; P < .001), 
line tampering (OR 88.4; 95% CI 24.5-318.3; P < .001), and re-
admission for OPAT (OR 2.4; 95% CI 1.2-4.6; P = .007). After ad-
justing for age, sex, and comorbidities, readmission for OPAT 
remained elevated in homeless PWID (OR = 2.4; 95% CI 1.2-
4.6). No signi�cant differences in secondary outcomes were 
found between housed non-PWID and also between housed 
PWID and homeless non-PWID.

Among homeless persons, discharge to respite care was not 
associated with improved outcomes, assuming those lost to 
follow-up did not achieve cure. Among non-PWID discharged 
to respite, the cure rate was 74% (14/19) compared with 88% 
(23/26) discharged elsewhere (P = .20). Among PWID, 48% 
(15/31) discharged to respite were cured compared with 45% 
(10/22) discharged elsewhere (P = .83).

DISCUSSION
Our study compares the outcomes of 596 OPAT patients, in-
cluding PWID and the homeless. Among those retained in 
care, PWID achieved similar rates of cure compared with non-
PWID groups. When assuming that all lost to follow-up had 
poor outcomes, the cure rates were markedly lower for PWID, 
with no difference noted by housing status.

Data on PWID and homeless enrolled in OPAT programs are 
limited.5,11,12 Few studies have reported the outcomes of infec-
tions in PWID and the homeless, as these populations often 
experience signi�cant loss to follow-up due to transiency, lack 
of care continuity, and effective means of communication.
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TABLE 1. OPAT Patient Characteristics (N = 596)

Homeless

PWID

n = 53 (%)

Housed

PWID

n = 48 (%)

Homeless

Non-PWID

n = 45 (%)

Housed

Non-PWID

n = 450 (%) P  Valuea

Mean Age (years) 38.8 41.6 49.4 53.9 <.001

Sex

   Male 33 (62.3) 36 (75.0) 37 (82.2) 290 (64.4) .05

Race

   White

   Black

   Otherb

44 (83.0)

5 (9.4)

4 (7.6)

38 (79.2)

6 (12.5)

4 (8.4)

25 (55.6)

15 (33.3)

5 (11.1)

330 (73.3)

46 (10.2)

77 (17.1)

<.001

Medical Comorbidities

   ESRD on HD

   Diabetes Mellitus

   Immunosuppressed

   HIV/AIDS

   Hepatitis C

1 (1.9)

4 (7.6)

0

2 (3.8)

39 (73.6)

4 (8.3)

4 (8.3)

0

3 (6.3)

32 (66.7)

2 (4.4)

8 (17.8)

0

1 (2.2)

6 (13.3)

24 (5.3)

131 (29.1)

25 (5.6)

9 (2.0)

45 (10.0)

.53

<.001

.04

.31

<.001

Discharge Location

   Respite

   Home

   Inpatient/SNF

   Shelter/street

   Other

31 (58.5)

4 (7.6)

6 (9.5)

8 (15.1)

4 (7.5)

1 (2.1)

29 (60.4)

14 (29.2)

1 (2.1)

3 (6.3)

19 (42.2)

10 (22.2)

12 (26.7)

2 (4.4)

2 (4.4)

1 (0.2)

266 (59.1)

165 (36.7)

1 (0.2)

17 (3.8)

<.001

Infection Typesc

   Bacteremia

   Endocarditis

   Septic arthritis

   Pulmonary

   Osteomyelitis

   Central nervous system

   Skin/soft tissue

   Genitourinary

   Intra-abdominal 

31 (58.5)

17 (32.1)

9 (17.0)

11 (20.8)

20 (37.7)

8 (15.1)

15 (28.3)

0

0

26 (54.2)

12 (25.0)

6 (12.5)

3 (6.3)

23 (47.9)

12 (25.0)

11 (22.9)

1 (2.1)

1 (2.1)

18 (40.0)

4 (8.9)

1 (2.2)

7 (15.6)

26 (57.8)

7 (15.6)

12 (26.7)

1 (2.2)

1 (2.2)

90 (20.0)

20 (4.4)

36 (8.0)

21 (4.7)

282 (62.7)

89 (19.8)

93 (20.7)

19 (4.2)

27 (6.0)

<.001

<.001

.04

<.001

.002

.56

.52

.38

.14

Total Infection Types 111 95 77 677

Mean Infection Types per Encounter 2.2 2.0 1.8 1.5 .02

Clinical Cure (Excluding Unknown)

   Yes

   No

   Unknownd

25 (89.3)

3 (10.7)

25

24 (92.7)

2 (7.7)

22

37 (92.5)

3 (7.5)

5

329 (88.7)

42 (11.3)

79 

.85

Clinical Cure 

   Yes
   Noe

25 (47.2)
28 (52.8)

24 (50.0)
24 (50.0)

37 (82.2)
8 (17.8)

329 (73.1)
121 (26.9)

<.001

Hospital Length of Stay 15.5 21.8 18.2 18.0 <.001

Secondary bacteremia 7 (13.2) 2 (4.2) 1 (2.2) 6 (1.3) <.001

Line Tampering 19 (35.9) 1 (2.1) 1 (2.2) 3 (0.7) <.001

30-Day Readmission
   Related to OPAT

21 (39.6)
14 (26.4)

10 (20.8)
8 (16.7)

10 (22.2)
4 (8.9)

107 (23.8)
59 (13.1)

.07
.004

aP values indicate an overall test of association between the measure and the four groups of drug use by housing status. Pairwise comparisons were not performed.
bOther race includes Asian, Native American/American Indian, Paci�c Islander, and Hispanic
cPercentage calculations based on persons per group, not total infections per group 
dUnknown clinical cure excluded from primary analysis
eAssumes all unknown outcomes did not achieve cure

Abbreviations: ESRD, end-stage renal disease; HD, hemodialysis; OPAT, outpatient parenteral antimicrobial therapy; PWID, people who inject drugs; SNF, skilled nursing facility.
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Cure was achieved in less than half of PWID, when lack of 
cure was assumed for unknown outcomes. This rate was sub-
stantially less than that for non-PWID groups. The assumption 
that those lost to follow-up did not achieve cure dramatically 
alters the inference; the truth may lie somewhere between the 
primary and sensitivity analyses. Homeless PWID remained at 
the highest risk for lost to follow-up, secondary bacteremia, 
line-tampering, and 30-day readmission related to OPAT.

PWID have traditionally been considered as a high-risk 
group for OPAT,1,2,8 but to completely restrict PWID from 
OPAT may not be appropriate. Ho et al. studied 29 PWID who 
were selectively enrolled to receive OPAT, and 28 completed 
IV therapy without any instances of line-tampering, death, or 
unknown clinical status.6 Recent literature suggests that some 
candidates can succeed with OPAT, despite drug use.13,14

Homelessness is also considered a barrier to OPAT.1,8 Medi-
cal respite is a harm-reduction model implemented for patients 
who require subacute care.9 In our study, among homeless pa-
tients, PWID status was the primary determinant of whether 
therapy was successful, rather than respite care.

Our study may have limited generalizability to other pop-
ulations. We are a single-center facility in a large, urban city. 
PWID and housing status were self-reported but were veri�ed 
before discharge. Most of our patients were men and white; 
thus, outcomes may differ for others. Due to the nature of the 
data, cost effectiveness could not be directly calculated. LOS 
and readmissions serve as proxy measures.

When patients remain engaged in care, PWID and the 
homeless achieved comparable clinical cure rates to those of 
housed non-PWID. Moving forward, OPAT can be more ef-
fective in PWID and the homeless with careful patient selec-
tion and close clinical support. Access to medication-assisted 
therapy, such as methadone or buprenorphine,15 may improve 
follow-up rates and linkage to outpatient care. Additional 
treatment strategies to improve retention in and adherence 

to care may promote successful outcomes in these vulnerable 
populations.
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