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Background. To address the infectious disease (ID) and substance use disorder (SUD) syndemic, we developed an integrated 
ID/SUD clinical team rooted in harm reduction at a county hospital in Miami, Florida. The Severe Injection-Related Infection 
(SIRI) team treats people who inject drugs (PWID) and provides medical care, SUD treatment, and patient navigation during 
hospitalization and after hospital discharge. We assessed the impact of the SIRI team on ID and SUD treatment and healthcare 
utilization outcomes.

Methods. We prospectively collected data on patients seen by the SIRI team. A diagnostic code algorithm confirmed by chart 
review was used to identify a historical control group of patients with SIRI hospitalizations in the year preceding implementation of 
the SIRI team. The primary outcome was death or readmission within 90 days post–hospital discharge. Secondary outcomes 
included initiation of medications for opioid use disorder (MOUD) and antibiotic course completion.

Results. There were 129 patients included in the study: 59 in the SIRI team intervention and 70 in the pre-SIRI team control 
group. SIRI team patients had a 45% risk reduction (aRR, 0.55 [95% confidence interval CI, .32–.95]; 24% vs 44%) of being 
readmitted in 90 days or dying compared to pre-SIRI historical controls. SIRI team patients were more likely to initiate MOUD 
in the hospital (93% vs 33%, P < .01), complete antibiotic treatment (90% vs 60%, P < .01), and less likely to have patient- 
directed discharge (17% vs 37%, P = .02).

Conclusions. An integrated ID/SUD team was associated with improvements in healthcare utilization, MOUD initiation, and 
antibiotic completion for PWID with infections.
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Hospitalizations for injection drug use (IDU)–associated infec-
tious diseases have been increasing in the wake of the ongoing 
drug overdose crisis [1, 2]. Severe injection-related infections 
(SIRIs) requiring hospitalization include skin and soft tissue in-
fections (SSTIs), endocarditis, bloodstream infections, and os-
teoarticular infections, among others. Invasive bacterial and 

fungal infections among people who inject drugs (PWID) are 
both a direct cause of mortality as well as a marker for future 
harms, including overdose, human immunodeficiency virus 
(HIV) infection, and hepatitis C virus (HCV) infection [3–5]. 
SIRI hospitalizations among PWID are characterized by pro-
longed lengths of stay, high healthcare costs, and high rates 
of patient-directed discharge (PDD) (also known as “against 
medical advice”) [6–8]. PWID hospitalized for SIRI describe 
untreated withdrawal symptoms and pervasive stigma from 
healthcare providers based on their substance use [9, 10].

Several efforts to help mitigate the gaps in care for PWID hos-
pitalized with infections have been evaluated. Multidisciplinary 
approaches that integrate infectious disease (ID) and addiction 
care in the hospital have shown promise in addressing many of 
the barriers to successful individual and health system outcomes 
[11]. Existing models include ID specialists, addiction medicine 
specialists, psychiatrists, and surgeons and may incorporate phar-
macotherapy, behavioral treatments, harm reduction, and linkage 
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to postdischarge follow-up [12–15]. Previous research has demon-
strated that integration of evidence-based addiction treatment— 
such as medications for opioid use disorder (MOUD)—with ID 
care is associated with lower rates of PDD [16, 17] and hospital re-
admission [12, 18], reduced substance use [19], and higher rates of 
antimicrobial therapy completion [16, 20]. There is a critical need 
to understand how best to implement these evidence-based inter-
ventions into clinical practice.

To address the current ID and SUD syndemic and build on ex-
isting models, we developed an integrated ID/SUD clinical team 
intervention rooted in harm reduction. The SIRI team meets 
the needs of PWID hospitalized with acute bacterial or fungal in-
fections by focusing on pragmatic antimicrobial plans, improving 
comfort, and helping treat SUD for those who are receptive. The 
team uses a harm reduction approach [21], provides intensive care 
coordination, focuses on low-barrier access to MOUD, and utiliz-
es individualized ID treatment approaches, such as oral antibiotics 
and long-acting lipoglycopeptide antibiotics. By harnessing con-
nections with the local syringe services program (SSP), residential 
addiction treatment programs, and housing services, in addition 
to clinic and telemedicine capabilities, the team provides ID and 
SUD care tailored to each individual’s needs. This study sought 
to evaluate the impact of the SIRI team intervention on healthcare 
utilization, ID, and SUD outcomes.

METHODS

Human Subjects

The study was approved by the institutional review board (IRB) 
of the University of Miami and the clinical trials office of 
Jackson Memorial Hospital (IRB 20200962). There was a waiv-
er of informed consent for retrospectively collected data. 
Informed consent was obtained from patients in the hospital 
or after discharge prior to prospective data collection.

Study Setting and Design

In August 2020, Jackson Memorial Hospital, a 1550 bed safety- 
net hospital in Miami, Florida, implemented the SIRI team to 
care for patients hospitalized with IDU-associated bacterial 
and fungal infections. SIRI team patients were prospectively 
enrolled into an observational cohort between August 2020 
and May 2022 to measure infection cure, substance use, and 
healthcare utilization outcomes. Data were compared to a ret-
rospectively identified cohort of patients hospitalized at the 
same hospital with an IDU-associated infection in the year pre-
ceding SIRI team implementation (historical controls).

To construct the retrospective pre-SIRI team control cohort, 
the medical record was queried for hospitalizations of 
≥48 hours’ duration from March 2019 through February 
2020 using International Classification of Diseases, Tenth 
Revision (ICD-10) codes for both a substance use diagnosis 
and an infection diagnosis compatible with IDU. Inclusion 

was limited to hospital stays of ≥48 hours to increase the like-
lihood that, had the SIRI team existed at the time, there would 
have been enough time for them to be consulted. We did not 
include data between March and August 2020 due to severe 
care disruptions early in the coronavirus disease 2019 pandem-
ic. Due to previous research suggesting misclassification of 
ICD-10–based algorithms to accurately identify hospitaliza-
tions for IDU-associated infection [22, 23], all records were in-
dividually reviewed to determine if the patient met SIRI team 
criteria. Figure 1 presents a flow diagram of how the control co-
hort was developed. If a patient had multiple hospitalizations 
for a SIRI within the study period, only the first hospitalization 
was used.

Data were abstracted from the patient’s medical record for 
both the intervention and control groups. All chart abstractions 
were reviewed by an additional study team member to confirm 
fidelity. Patients in the SIRI team group included all first-time 
SIRI team patients who were diagnosed with an infection. 
Abstracted data were inputted into a database management 
software, REDCap, to ensure patient information remained 
protected [24].

SIRI Team Intervention

The SIRI team intervention targets patients admitted with an 
acute bacterial or fungal infection and having an indication 
of IDU in the prior year. IDU is assessed by self-report from 

358 hospitalizations 
with qualifying drug 
and infection ICD-10

codes

106 qualifying SIRI 
hospitalizations after in-

depth chart review

70 first SIRI 
hospitalizations

252 did not meet criteria
76 no infection/no drug
10 no infection/yes drug

166 yes infection/no drug

Figure 1. Flow diagram of construction of retrospective control cohort. Diagram 
demonstrating results of diagnostic code search algorithm to identify severe inj-
ection-related infection (SIRI) hospitalizations in the control period (March 2019– 
February 2020). Hospitalizations were identified that contained a diagnostic code 
for drug use and for infection. Charts were individually reviewed to determine if 
the hospitalization was for a SIRI. For the 252 excluded cases, despite the diagnos-
tic codes, no evidence of a valid infection, probable injection drug use, or neither 
was identified. For individuals with multiple SIRI hospitalizations in the study peri-
od, only the first was used. Abbreviations: ICD-10, International Classification of 
Diseases, Tenth Revision; SIRI, severe injection-related infection.
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the patient, physical examination with stigmata of injection, or 
based on the presence of an infection typical of IDU (eg, puru-
lent SSTI) along with diagnosis of opioid use disorder (OUD). 
The SIRI team is consulted directly by hospitalists, critical care, 
or surgical services as well as referrals from the general ID con-
sult service. Once consulted, the SIRI team provides both ID 
and SUD care during the hospital stay and for 90 days after dis-
charge. There is a strong focus on managing pain, withdrawal, 
and anxiety and serving as a patient advocate during their hos-
pital stay. After discharge, the team follows patients closely into 
the community with frequent contact, low-barrier communica-
tion, ongoing provision of ID/SUD care, and assistance navi-
gating social determinants of health. The team consists of 3 
physicians with expertise in ID and addiction medicine, an 
ID nurse practitioner, and additional assistance from a pain 
stewardship pharmacist and the affiliated SSP’s team of peer 
counselors and social workers. A detailed description of the 
SIRI team intervention has been previously reported [25].

Control Condition

Preimplementation of the SIRI team intervention, the standard 
of care for patients with IDU-associated infections consisted of 
hospital care by hospitalist teams in consultation from infec-
tious disease, psychiatry, and surgical services. Hospitalists 
and psychiatrists may or may not have had experience initiat-
ing MOUD with others favoring passive referral to posthospital 
services. The health system has an affiliated outpatient MOUD 
program housed in their behavioral health hospital to which 
some patients were passively referred. Posthospital care includ-
ed discharge with a referral to ID clinic when ID follow-up was 
warranted.

Data Collection and Measures

Data were abstracted from all parts of the medical record including 
physician notes, social work notes, laboratory values, microbiology 
results, medication administration record, and diagnostic imaging. 
Substance use was identified by physician notes—particularly psy-
chiatry and ID notes, urine drug screening results, and preceding 
inpatient detoxification program notes. We categorized patients 
as using an opioid if there was evidence of heroin, illicit fentanyl, 
or opioid analgesic use within the prior year. Stimulants included 
the use of cocaine, methamphetamine, amphetamine, and 3,4- 
methylenedioxy-methamphetamine (MDMA).

Infection diagnoses were obtained from ID clinician notes, 
when available, and were inclusive of all acute bacterial/fungal 
infections present. For example, endocarditis from a soft tissue 
infection was coded as having endocarditis, SSTI, and bactere-
mia present. We created a category of severe infection including 
Staphylococcus aureus bacteremia, endocarditis, osteomyelitis, 
septic arthritis, fungemia, prosthetic device infection, or septic 
pulmonary emboli. These were chosen as infections with ele-
vated mortality rate, or which traditionally have been treated 

with ≥14-day courses of antibiotics. Antibiotic recommenda-
tions included recording of the projected length of treatment 
and the route of therapy at the time of discharge. For OUD 
treatment, we included administration of any doses of bupre-
norphine or methadone during hospitalization as MOUD ini-
tiation. We also recorded whether buprenorphine was 
prescribed upon discharge or if explicit plans for follow-up at 
a methadone clinic were documented. For patients in the 
SIRI team condition, additional postdischarge data included 
validated self-report of whether patients were using MOUD 
or other substances at 90 days as well as their housing status 
at 90 days.

Outcomes

The primary outcome for this study was hospital readmission 
to Jackson Memorial Hospital (medical record) or death (med-
ical record and public Miami-Dade County medical examiner 
database) within 90 days of discharge. For SIRI team patients, 
death was also assessed by communication with emergency 
contacts. The readmission outcome was chosen to represent 
an outcome that is relevant to both health systems (which are 
penalized for readmissions) and PWID (who often avoid 
healthcare due to stigma and mistreatment). Mortality was in-
cluded in the composite to ensure that postdischarge death 
without readmission was not counted as a positive outcome. 
Secondary outcomes included readmission and mortality indi-
vidually, completion of antibiotic course, initiation of MOUD, 
length of stay, and PDD. Completion of antibiotics was deter-
mined from clinical notes. If a patient left under PDD and no 
antibiotics were prescribed, it was assumed that antibiotics 
were not completed. If a patient was discharged on antibiotics 
and had no further documentation, completion was assumed.

Statistical Analyses

Descriptive statistics were stratified by treatment condition to 
examine imbalances between the SIRI team and control pa-
tients. We compared SIRI team intervention and control pa-
tients on demographics, substance use, comorbid conditions, 
type of infection, services received while inpatient (MOUD, an-
tibiotic course), and discharge characteristics using χ2 and 
Fisher exact tests for categorical variables and Wilcoxon rank- 
sum test for continuous variables. Bivariate and multivariable 
Poisson regression models with robust standard errors were 
used to directly estimate the risk ratio associated with the 
SIRI team intervention on 90-day readmission or death (binary 
outcome), both unadjusted and adjusting for severity of 
injection-related infection. Robust Poisson regression models 
have been shown to provide unbiased estimates of risk ratios 
under model misspecification [26]. Results were reported as 
unadjusted (RR) or adjusted relative risk ratio (aRR) with cor-
responding 95% confidence interval (CI). Finally, we compared 
the readmission-free survival after hospital discharge between 
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SIRI team and control patients using Kaplan-Meier survival 
analysis and log-rank test with events censored at 90 days post-
discharge. All analyses were performed using SAS 9.4 statistical 
software (SAS Institute, Cary, North Carolina) and significance 
level was set at an α of .05.

RESULTS

Overall Sample

The study sample included 129 patients who were hospitalized 
with SIRIs. Fifty-nine (45.7%) of the sample received the SIRI 
team intervention and 70 (54.3%) received standard of care. 
A majority of patients were male (62.0%), almost half were 
non-Hispanic White (46.5%), and most were experiencing 
homelessness at the time of hospital admission (68.2%). 
Nearly all patients used opioids (99.2%) and stimulants 
(86.8%). HCV seropositivity was 78.3% and HIV infection 
was present in 23.4%. There were no significant differences be-
tween the SIRI team and control group across demographics, 
comorbidities, and type of injection-related infection, aside 
from higher rate of SSTI among controls and more vertebral os-
teomyelitis among SIRI team patients (Table 1).

Hospitalization Characteristics

Compared to the control condition, SIRI team patients were 
more likely to receive any type of MOUD during the hospital 
stay (93.2% vs 32.9%, P < .01), be prescribed MOUD upon dis-
charge (98.3% vs 13.2%, P < .01), and be provided naloxone 
(98.3% vs 0%, P < .01) (Table 2). All MOUD was methadone 
or buprenorphine; no patients received extended-release nal-
trexone. For patients still requiring antibiotics at the time of 
discharge, SIRI patients were more likely to have been provided 
oral antibiotics (92.5% vs 55.2%, P < .01) whereas 36% in the 
control group who had indication for ongoing antibiotics left 
the hospital under PDD and were given none. Oral antibiotics 
were utilized by 84.4% of SIRI team patients with severe infec-
tions. SIRI team patients were less likely to have PDD (17.0% vs 
37.1%, P = .02). SIRI team patients had longer lengths of stay 
overall (median, 12 vs 7.5 days, P < .01); however, when limit-
ing the analysis to those who did not leave as a PDD, there was 
no significant difference in length of stay (median, 13 vs 10 
days, P = .12). There was significant difference in discharge lo-
cation, with SIRI team patients less likely to discharge to the 
street (25.9% vs 40.6%) and more likely to discharge to residen-
tial addiction treatment (27.6% vs 10.1%).

Posthospitalization Outcomes

The rate of death or hospital readmission within 90 days of dis-
charge was 24.1% among SIRI team patients and 43.5% in the 
controls. In the multivariable Poisson regression model 
(Table 3), after adjusting for severity of infection, SIRI team pa-
tients had a 45% risk reduction (aRR, 0.55 [95% CI, .32–.95]) of 

being readmitted or dying in 90 days and a 57% risk reduction 
(aRR, 0.43 [95% CI, .22–.81]) of being readmitted to the hospi-
tal in 90 days compared to the control condition. In addition, 
SIRI team patients were significantly more likely to have com-
pleted their course of antibiotics (aRR, 1.47 [95% CI, 1.19– 
1.82]). Figure 2 shows the Kaplan-Meier survival curve for 
readmission-free survival in SIRI team patients and control pa-
tients, with patients who received the SIRI team intervention 

Table 1. Characteristics of Patients Hospitalized With Severe 
Injection-Related Infection (SIRI), Stratified by SIRI Team and Control 
Conditions (n = 129)

Characteristics
Total  

(N = 129)
SIRI Team  

(n = 59)
Control  
(n = 70)

P 
Value

Age, y, median (IQR) 40 (32–49) 41 (32–50) 38 (33–49) .60

Female sex 49 (38.0) 24 (40.7) 25 (35.7) .56

Race/ethnicity .57

Non-Hispanic White 60 (46.5) 29 (49.2) 31 (44.3)

Non-Hispanic Black 17 (13.2) 9 (15.3) 8 (11.4)

Hispanic 52 (40.3) 21 (35.6) 31 (44.3)

Uninsured at admission 69 (53.5) 27 (45.8) 42 (60.0) .11

Opioids used 128 (99.2) 59 (100.0) 69 (98.6) .36

Stimulants useda 112 (86.8) 50 (84.8) 62 (88.6) .52

HIV 30 (23.4) 10 (17.0) 20 (28.6) .13

Hepatitis Cb 101 (78.3) 47 (79.7) 54 (77.1) .73

MOUD on admission 12 (9.3) 3 (5.1) 9 (12.9) .13

Experiencing 
homelessness

88 (68.2) 42 (71.2) 46 (65.7) .51

Infections present

Skin and soft tissue 66 (51.2) 24 (40.7) 42 (60.0) .03

Skin and soft tissue 
onlyc

35 (27.1) 13 (22.0) 22 (31.4) .23

Endocarditis 13 (10.1) 8 (13.6) 5 (7.1) .23

Bloodstream infection 36 (27.9) 16 (27.1) 20 (28.6) .85

Osteomyelitis 31 (24.0) 18 (30.5) 13 (18.6) .11

Nonvertebral 15 (11.6) 7 (11.9) 8 (11.4) .94

Vertebral 16 (12.4) 11 (18.6) 5 (7.1) .05

Septic arthritis 14 (10.9) 6 (10.2) 8 (11.4) .82

Other infection 13 (10.1) 6 (10.2) 7 (10.0) .92

Severe infectiond 62 (48.0) 33 (55.9) 29 (41.4) .10

Organism

Staphylococcus aureus 55 (42.6) 28 (47.5) 27 (38.6)

MRSA 36 (27.9) 20 (33.9) 16 (22.9)

MSSA 19 (14.7) 8 (13.6) 11 (15.7)

Streptococci 22 (17.1) 11 (18.6) 11 (15.7)

Gram-negative bacilli 14 (10.9) 7 (11.9) 7 (10.0)

None identified or 
cultures not performed

43 (33.3) 17 (28.8) 26 (37.1)

Data are presented as No. (%) unless otherwise indicated.  

Abbreviations: HIV, human immunodeficiency virus; IQR, interquartile range; MOUD, 
medication for opioid use disorder; MRSA, methicillin-resistant Staphylococcus aureus; 
MSSA, methicillin-susceptible Staphylococcus aureus; SIRI, severe injection-related 
infection.  
aIncluded use of cocaine (crack or powder), amphetamine, methamphetamine, and 
3,4-methylenedioxy-methamphetamine.  
bHepatitis C virus antibody positive.  
cIndicates patients with skin and soft tissue infection only, and no other SIRI diagnosis.  
dSevere infection includes S aureus bacteremia, endocarditis, osteomyelitis, septic arthritis, 
fungemia, prosthetic device infection, septic pulmonary emboli.
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displaying a significantly higher rate of being alive and without 
hospital readmission at 90 days (P = .01). A Kaplan-Meier sur-
vival curve for the subset of patients with severe infections 
showed similar outcomes in the SIRI team group 
(Supplementary Figure 1). More detailed SIRI team patient 
outcomes, reasons for readmission, emergency department uti-
lization, and oral antibiotic therapy information are presented 
in Supplementary Tables 1–4.

DISCUSSION

In this study of patients hospitalized with IDU-associated in-
fections, an integrated ID/SUD clinical team and postdischarge 

follow-up intervention was associated with a 20% absolute re-
duction in the risk of readmission or death 90 days after hospi-
tal discharge compared to a historical control group. We 
observed secondary improvements in SUD care engagement 
and antibiotic completion as well as decreased rates of PDD. 
Between 2011 and 2018, the estimated number of PWID in 
the US increased by 5-fold to 3.7 million people [27]. The con-
sequence of this trend is demonstrated by surging rates of drug 
overdose deaths [2]. Based on the increase in PWID experienc-
ing SIRI and the large preliminary effect size demonstrated 
with the SIRI team intervention, these data support further 
evaluation and development of integrated ID/SUD care [11].

The National Academies of Sciences, Engineering and 
Medicine refer to OUD and infectious diseases as “inextricably 
linked” and suggest that an integrated approach is required to 
address the syndemic [28]. These data demonstrate the poten-
tial impact of a comprehensive intervention for PWID hospital-
ized with infections that harnesses the benefits of MOUD, 
partial oral antibiotic treatments, harm reduction, and intensive 
postdischarge follow-up. The 90-day readmission rate of our in-
tervention (17%) was lower to that seen among other studies 
[12]. Previous evaluations of individual components of the 
SIRI team intervention and have shown favorable results in 
each case, including MOUD for persons with SIRI [18, 29– 
31], MOUD plus outpatient parenteral antimicrobial therapy 
(OPAT) for persons with SIRI [32], partial oral antibiotics for 
those with SIRI [12, 33], addiction medicine consultation 
[16], and patient navigation for hospitalized persons with 
SUD [34]. We showed improvements in outcomes relevant 
both to patients and health systems alike: decreased readmission 
rate, PDD rate, ED visits, and days spent in the hospital after 
discharge as well as increased MOUD initiation, MOUD con-
tinuation on discharge, and increased antibiotic completion.

While the SIRI team intervention as a complete package was 
associated with improvements in care outcomes, it is important 
to understand what core components of the treatment led to its 
success. In our study, the control group had a very low rate of 
MOUD initiation and prescription at discharge. Other studies 
have shown that MOUD is associated with improvements in 
both infection, OUD, and healthcare utilization outcomes 
among persons hospitalized with SIRI [17, 18, 29–31]. 
Similarly, posthospital care engagement has been associated 
with reduced readmissions among persons with SIRI [12]; in-
tervention group patients having frequent posthospital physi-
cian contact may have also contributed to the successful 
outcomes. Compared to the control group, SIRI team patients 
had lower rates of discharge to homelessness and higher rates of 
residential addiction treatment. Preventing the known harms 
of homelessness among persons with SUD is a third potential 
contributor to the intervention’s impact [35]. Additionally, 
SIRI team patients identified trust in the team, harm reduction 
focus, patient advocacy, and nonstigmatizing care as strengths 

Table 2. Index Hospitalization Characteristics of Patients With Severe 
Injection-Related Infection (SIRI) in the SIRI Team and Control Conditions

Characteristics
SIRI Team  

(n = 59)
Control 
(n = 70)

P 
Value

Length of stay, d, median (IQR) 12 (8–20) 7.5 (4–17) <.01

Source control procedure performed 25 (42.4) 36 (51.4) .31

Received infectious disease consult 59 (100) 44 (62.9) <.01

Recommended length of antibiotic course, 
d, median (IQR)

28 (14–42) 14 (10–42) <.01

Completed antibiotic course in the hospital 5 (8.6) 12 (17.4) .15

Prescribed antibiotics at time of discharge 53 (91.4) 58 (84.1) .22

Route of antibiotics prescribed at discharge <.01

Oral 49 (92.5) 32 (55.2)

Intravenous 3 (5.7) 6 (10.3)

Long-acting intravenous 5 (9.4) 0 (0)

None: PDD with no antibiotics prescribed 2 (3.8) 21 (36.2)

Severe infection treated with oral antibioticsa 28 (84.8) 9 (31.0) <.01

Received any MOUD during hospital stayb 55 (93.2) 23 (32.9) <.01

Buprenorphine 53 (89.8) 12 (17.3)

Methadone 12 (22.0) 12 (17.3)

MOUD prescribed upon dischargec 57 (98.3) 9 (13.2) <.01

Buprenorphine 55 (94.8) 7 (10.2)

Methadone 2 (3.5) 2 (2.9)

Buprenorphine dose prescribed, total 
milligrams daily, median (IQR)

20 (16–24) 12 (8–16) .02

Discharged with naloxone 57 (98.3) 0 (.0) <.01

Discharge disposition .02

Discharged 48 (81.4) 43 (61.4)

In-hospital death 1 (1.7) 1 (1.4)

PDD 10 (17.0) 26 (37.1)

Discharge location .04

Private residence or shelter 22 (37.9) 23 (33.3)

Street/homelessness 15 (25.9) 28 (40.6)

Residential addiction treatment 16 (27.6) 7 (10.1)

Salvation Army program or nursing facility 5 (8.6) 10 (14.5)

Data are presented as No. (%) unless otherwise indicated.  

Abbreviations: IQR, interquartile range; MOUD, medication for opioid use disorder; PDD, 
patient-directed discharge; SIRI, severe injection-related infection.  
aDenominator is number of patients in each group with severe infection: SIRI team, 33; 
control group, 29.  
bReceipt of at least 1 dose of methadone or buprenorphine, among those with opioid use 
disorder.  
cOne patient in the SIRI team group and 2 in the control group were discharged with plans to 
continue attending a methadone program; all others were prescribed buprenorphine.
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of the intervention, which may have also facilitated the team’s 
effectiveness [36].

The SIRI team prescribed oral antibiotics at high rates (92%) 
for those who required ongoing treatment at the time of dis-
charge. Studies have shown transition to oral therapy for 
PWID leaving the hospital to be equally effective to completion 
of intravenous antibiotics in the hospital [33]. We used a shared 
decision-making approach [37] with patients, leveraging the 
strong data for efficacy of oral antibiotics for severe infections, 
and adapted to PWID [38]. Unsurprisingly, nearly all patients 

wanted to leave the hospital on oral antibiotics whenever pos-
sible and avoid OPAT or prolonged hospitalization. The out-
comes observed among our control group patients highlight a 
false dichotomy that is often made regarding the safety and ef-
ficacy of oral versus IV antibiotics among PWID. Some ques-
tion whether PWID can be adherent to oral antibiotic 
regimens or if they are better off remaining as inpatients to re-
ceive IV therapy. In reality, the calculus is more often oral an-
tibiotics versus the patient leaving the hospital with no 
treatment at all. We suspect that the 36% of control group 

Table 3. Primary and Secondary Posthospitalization Outcomes: Unadjusted and Adjusted Relative Risk Ratios

Outcomes SIRI Team Control RR (95% CI) aRRa (95% CI)

Primary outcome

90-d death or readmission 14 (24.1) 30b (43.5) 0.56 (.33–.94) 0.55 (.32–.95)

Secondary outcomes

90-d readmission 10 (17.2) 29 (42.0) 0.41 (.23–.77) 0.43 (.22–.81)

Postdischarge mortality at 90 d 4 (6.9) 4 (5.8) 1.19 (.31–4.55) 1.17 (.27–5.12)

Antibiotic course completion 53 (89.8) 42 (60.0) 1.47 (1.20–1.81) 1.47 (1.19–1.82)

Bold values represent P < .05.  

Abbreviations: aRR, adjusted relative risk ratio; CI, confidence interval; RR, relative risk ratio; SIRI, severe injection-related infection.  
aAdjusted for severity of infection.  
bThree individuals in the control group were readmitted and then died within 90 days of discharge. Only the first event was counted in the composite outcome.

Log-rank P = .0148
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Figure 2. Kaplan-Meier curve of readmission-free survival after hospital discharge between severe injection-related infection (SIRI) team and control patients. 
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patients who had an indication for ongoing antibiotics but left 
under PDD with no therapy contributed to the high readmis-
sion rate.

Interpretation of our results requires acknowledgment of sev-
eral limitations. First, due to lack of randomization and a non-
contemporaneous control group, we cannot prove that the 
intervention definitively caused the improved outcomes ob-
served. Second, unmeasured characteristics, such as income or 
history of trauma, may have differed between study groups 
and could confound the association between intervention and 
outcome. Third, we were unable to estimate the total population 
of PWID hospitalized with IDU-associated infections during the 
SIRI team intervention phase; it is probable that not all patients 
with SIRI were referred to the SIRI team during the intervention 
period. These data would have allowed our team to evaluate the 
reach of the intervention and determine if there were differences 
between those who did and did not receive SIRI team consulta-
tion. Fourth, because the control cohort was retrospective and 
limited to medical records and Miami-Dade County Medical 
Examiner documentation, we suspect there was ascertainment 
bias in out-of-hospital death. For example, of the 4 posthospital 
deaths among SIRI team patients, only 1 was recorded in the 
medical record or medical examiner’s database, while the rest 
were known only from discussion with emergency contacts. 
Because all readmission data were abstracted from the medical 
record of Jackson Memorial Hospital, readmissions to other 
healthcare facilities were not available for either study group. 
A few SIRI team patients mentioned seeking healthcare else-
where during the follow-up period, but because the data were 
not recorded consistently, they were not included. Finally, exter-
nal validity of the study is limited by a unique care environment 
at the implementing institution: other sites may not have access 
to a closely affiliated SSP including a team of patient navigators/ 
harm reduction counselors. In contrast, other health system 
contexts with addiction medicine consult teams, expanded 
Medicaid access, and a stronger social safety net may diminish 
the added value of an integrated ID/SUD team.

CONCLUSIONS

To date, the healthcare system has failed PWID, particularly 
those experiencing life-threatening infections [39]. In this 
study we showed that integration of ID treatment with harm re-
duction services, including access to lower-barrier SUD treat-
ment and oral antibiotics, was associated with improvements 
in readmission-free survival among PWID hospitalized with 
IDU-associated infections. These promising data should pro-
mote further testing of the SIRI team intervention in a random-
ized controlled trial in diverse healthcare systems.
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