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ABSTRACT
Introduction: Hospitalizations for severe injection-related infections (SIRI), such as endocarditis,
osteomyelitis, and skin and soft tissue infections (SSTI) are increasingly common. People who
inject drugs (PWID) experiencing SIRIs often receive inadequate substance use disorder (SUD)
treatment and lack of access to harm reduction services. This translates into lengthy hospitaliza-
tions with high rates of patient-directed discharge, readmissions, and post-hospitalization mor-
tality. The purpose of this study was to describe the development of an integrated “SIRI Team”
and its initial barriers and facilitators to success.
Materials and methods: The Jackson SIRI Team was developed to improve both hospital and
patient-level outcomes for individuals hospitalized with SIRIs at Jackson Memorial Hospital, a
1550-bed public hospital in Miami, Florida, United States. The SIRI Team provides integrated
infectious disease and SUD treatment across the healthcare system starting from the inpatient
setting and continuing for 90-days post-hospital discharge. The team uses a harm reduction
approach, provides care coordination, focuses on access to medications for opioid use disorder
(MOUD), and utilizes a variety of infection and addiction treatment modalities to suit each indi-
vidual patient.
Results: Over the initial 8-months of the SIRI Team, 21 patients were treated with 20 surviving
until discharge. Infections included osteomyelitis, endocarditis, bacteraemia/fungemia, SSTIs, and
septic arthritis. All patients had OUD and 95% used stimulants. All patients were discharged on
MOUD and 95% completed their prescribed antibiotic course. At 90-days post-discharge, 25%
had been readmitted and 70% reported taking MOUD.
Conclusions: A model of integrated infectious disease and SUD care for the treatment of SIRIs
has the potential to improve infection and addiction outcomes. Providing attentive, patient-cen-
tered care, using a harm reduction approach can facilitate engagement of this marginalized
population with the healthcare system.

KEY MESSAGES

� Integrated infectious disease and addiction treatment is a novel approach to treating severe
injection-related infections.

� Harm reduction should be applied to treating patients with severe injection-related infections
with a goal of facilitating antibiotic completion, remission from substance use disorder, and
reducing hospital readmissions.

Abbreviations: ART: HIV antiretroviral therapy; Endo: endocarditis; HCV: hepatitis C virus; HIV:
human immunodeficiency virus; ID: infectious diseases; IQR: inter-quartile range; IV: intravenous;
LOS: length of stay; MDMA: 3,4-methylenedioxy-methamphetamine; osteo: osteomyelitis; OUD:
opioid use disorder; PDD: patient-directed discharge; PrEP: HIV pre-exposure prophylaxis; PWID:
people who injection drugs; SA: septic arthritis; SIRI: severe injection-related infection; SSTI: skin
and soft tissue infection; SUD: substance use disorder; USD: United States dollars
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Introduction

Increases in hospitalizations for severe injection-related
infections (SIRIs) have mirrored the ongoing crisis of
drug overdose deaths over the last 10 years [1,2].
However, infections due to injection drug use (IDU)
have not garnered the same level of policy or research
attention compared to drug overdose deaths [3,4]. In
the United States, incidence rates of opioid use dis-
order (OUD)-associated endocarditis increased by
nearly 80% between 2007 and 2017 [5].
Hospitalizations for SIRIs, which include skin and soft
tissue infections (SSTI), bacteraemia, endocarditis,
osteomyelitis, and septic arthritis, are characterized by
long lengths of stay [6], high readmission rates [7], fre-
quent patient-directed discharge (also known as
“against medical advice”) [6], and post-discharge mor-
tality [8]. Over the coming decade, by 2030, it is esti-
mated that more than a quarter-million people will
die from injection drug use (IDU)-associated endocar-
ditis in the United States [9]. Despite the increasing
burden of SIRIs on patients, providers, and healthcare
systems, there is a dearth of prospective research
exploring how best to manage this complex syn-
drome. Aside from medical concerns, patients experi-
encing SIRIs have complicated needs and face
significant barriers to care including unstable housing,
food insecurity, limited access to healthcare, and
stigma—both within and outside the health-
care system.

A few interventions appear to be beneficial in the
management of patients with SIRIs. For patients with
SIRIs and OUD, initiation of medications for OUD
(MOUD)—including buprenorphine or methadone—is
associated with reduced length of stay, less patient-
directed discharge, improved completion of antibiot-
ics, and reduced readmission [10–13]. For patients
leaving the hospital under patient-directed discharge,
providing oral antibiotics is associated with reduced
readmission compared to no antibiotics [14]. When
available, addiction medicine consultation is associated
with improved antibiotic completion, initiation of
MOUD, and post-discharge treatment engagement
[15,16]. Beyond the conclusions that patients with
SIRIs should receive antibiotics whether they remain in
the hospital or leave early and that patients with OUD
should receive life-saving medications for OUD [17],
different models of care delivery remain less well-
defined. Furthermore, while most studies have eval-
uated interventions for OUD-associated infections, we
have shown that 40% of SIRI hospitalizations in Florida
involve stimulant use (including cocaine and amphet-
amines) and that stimulant use alone accounts for

over a quarter of SIRI hospitalizations [18]. While pro-
gress has been made in the management of SIRI
involving opioid use by using MOUD, polysubstance
use is common and no similarly effective medication
treatment for stimulant use disorder exists.

Integration of substance use disorder (SUD) and
infectious disease care might improve outcomes for
both conditions of this rapidly expanding syndemic
[19]. We hypothesized that integration of infectious
diseases and SUD treatment across the healthcare eco-
system would facilitate complete and harmonized
treatment of both conditions compared to the current
model of fragmented care and often-absent SUD treat-
ment [20,21]. We previously synthesized the available
data on the management of SIRIs and applied this
information in the development of the SIRI Team
intervention [22]. We organized our approach to treat-
ing SIRIs into three main components, including (1)
treating the acute infection, (2) treating the underlying
SUD, and (3) informing all aspects of care with harm
reduction principles [23,24]. Herein we describe the
development and early experiences of the Jackson
Memorial Hospital (JMH) SIRI Team, an intervention
aimed at delivering integrated infectious disease and
SUD treatment for individuals hospitalized with severe
infections from IDU.

Materials and methods

Development of the SIRI Team

Quantifying the problem
Previous research has demonstrated the cost burden
of SIRIs at JMH, the 1550-bed safety-net hospital for
Miami-Dade County, Florida, with one-year healthcare
expenditures totalling $11.4 million in 2014 [25]. Since
then, anecdotal reports of increasing hospitalizations
for SIRIs have been confirmed statewide [26]. In
response, our institution opened the doors of Florida’s
first legal syringe services program (SSP), the
Infectious Disease Elimination Act (IDEA) Miami SSP, in
2016. The opening of IDEA Miami SSP has been associ-
ated with a reduction in the number of improperly
discarded syringes on the streets and a reduced num-
ber of hospitalizations for an opioid overdose at JMH
[27,28]. The SIRI Team medical director (D.P.S.) is a
physician at the IDEA Miami SSP and helps supervise
their student-run free clinic [29]. To understand the
current burden of SIRIs at JMH in more recent years,
we completed a needs assessment by quantifying the
problem. We used a search algorithm to identify SIRI
hospitalizations using international classification of dis-
ease-10 codes (ICD-10) for both an injectable
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substance use diagnosis and an infection commonly
associated with IDU (Supplementary Appendix 1) [26].
Table 1 includes data on the number and outcomes of
SIRIs at JMH between 1 August 2018 and 31 July 2019,
the year immediately preceding the development of the
Jackson SIRI Team. Overall, 413 hospitalizations met the
inclusion criteria. Consistent with state-wide data, over
20% left under patient-directed discharge and nearly
half were readmitted within 90-days of discharge. Due
to the administrative nature of these data, reasons for
readmissions were not available. Hospitalizations were
long and costly, with most patients having publicly
funded insurance (56%) or uninsured status (36%) [25].
These data provided the impetus for JMH leadership to
support the development of the SIRI team.

Engaging institutional leaders
We met with the hospital chief executive officer and
chief medical officer to present these data as well as
our past experiences and successes with providing
informal addiction medicine services to patients seen
on the infectious diseases consult service. We made
the financial argument that the hospitalizations are
costly, outcomes are poor, and that patients and pro-
viders are unsatisfied with the experience. The objec-
tives of the team were presented to improve patient
outcomes and mitigate healthcare costs for the sys-
tem. For patients with SIRIs, the goal is to deliver com-
prehensive, integrated, patient-centered care and to
cure infectious diseases while fostering recovery from
addiction. For the healthcare system, the SIRI Team
goals are to expedite safe hospital discharges, reduce
hospital costs, and prevent readmissions. Funding of
the team includes salary support for the medical dir-
ector, a nurse practitioner, and a team mobile phone.
Otherwise, all services are funded as usual clinical
care. The IDEA Miami SSP, which assists with patient
navigation for SIRI Team patients, is privately funded.
We met with stakeholder groups including hospitalists,
case managers, social workers, nursing administration,
infectious disease faculty, medical house staff, and
local residential addiction treatment facilities. During
informational sessions, we provided a brief overview

of SIRIs, the idea and function of the SIRI Team, and a
summary of the SIRI Team methods.

General approach
Patients eligible for SIRI Team care included patients
hospitalized at JMH with a severe infection associated
with IDU and expected need for �7 days of antimicro-
bial therapy. Infections included SSTI, bacteraemia,
fungemia, osteoarticular infection, and endocarditis.
Figure 1 highlights the guiding principles of the SIRI
Team. We sought to alter the paradigm of treating
patients with SIRIs from a hospital-based approach to
a longitudinal patient-centered relationship that was
not bound by the walls of the healthcare system. Care
is focussed on respect for the individual and their spe-
cific needs. This includes balancing effective infectious
disease care with what fits best with each patient’s life
circumstances, substance use, and interest in recovery
from addiction. A high value is placed on lowering
barriers to communication between patients and the
SIRI Team by providing all patients with our calling
card—a box of naloxone nasal spray with the SIRI
Team mobile phone number on it—at the bedside.
Although our approach is intensive, we hypothesize
that it will result in cost savings by decreasing length
of stay (LOS), readmission rate, and improving
patients’ recovery from SUD and overall health. The
SIRI Team follows patients for �90 days post-discharge
and works to link to ongoing addiction and infectious
disease care, thereafter.

Table 1. Descriptive statistics of patients hospitalized for a severe injection-related infection between August 2018 and
July 2019.

Any Endocarditis Osteomyelitis Bacteraemia/sepsis Septic Arthritis SSTI

Total, n 413 25 69 176 16 127
Median LOS, days 10 17 8 13 12 7
Median charge, USD $64,429 $87,546 $51,098 $106,079 $56,762 $45,762
In-hospital mortality, % (n) 7% (29) 4% (1) 3% (2) 14% (25) 0% (0) 0% (1)
Patient-directed discharge, % (n) 21% (80) 25% (6) 22% (15) 17% (25) 44% (7) 21% (27)
90-day readmission, % (n) 46% (175) 58% (14) 58% (39) 50% (75) 6% (1) 37% (46)

LOS: length of stay; SSTI: skin and soft tissue infection; USD: United States dollars.

Figure 1. Components of a comprehensive, harm reduction
approach to SIRI treatment. ID: infectious diseases; SIRI: severe
injection-related infection.
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The SIRI Team intervention is informed by harm
reduction principles. As evident by the 20% patient-
directed discharge rate among patients with SIRI,
remaining in the hospital to complete antibiotics is not
the ideal treatment plan for many patients [30].
Improving the comfort and experience of hospitalization
for patients with SIRI is a high priority for the team,
with particular attention to the treatment of pain and
substance withdrawal and cravings. For patients who
cannot comfortably remain in the hospital, we ensure
immediate access to oral antibiotics before leaving the
hospital. This includes an antibiotic contingency plan in
each SIRI progress note so primary teams know which
oral antibiotic option is preferred at the time of patient-
directed discharge. Traditionally, when patients leave
the hospital on their own terms, they are abandoned by
the medical system and receive no follow-up. During
initial SIRI Team consultation, patients are informed that
the team will continue to care for them regardless of
whether they remain in the hospital or leave early, unre-
stricted by discharge location. We use shared decision-
making to determine the most effective and acceptable
antibiotic treatment plan, including a variety of dis-
charge locations and antibiotic approaches (Table 2).

Additional harm reduction interventions include pre-
venting and treating other infectious diseases. These
interventions are tracked and prompted by using a
standardized clinical note template (Supplementary
Appendix 2). All patients living with HIV are offered ini-
tiation of anti-retroviral therapy (ART), which is man-
aged by the SIRI Team. For patients with chronic
hepatitis C (HCV), all baseline labs and studies are
obtained to facilitate treatment in the outpatient

setting. HCV antivirals are not available on the inpatient
formulary. All patients without HIV infection are edu-
cated on pre-exposure prophylaxis (PrEP). For those
interested, PrEP is prescribed upon hospital discharge
or patients are referred to an affiliated low barrier
mobile PrEP program.

The SIRI Team provides intensive patient navigation
including finding sources of funding for medications,
arranging follow-up appointments with specialists, man-
aging home health and infusion services, and delivering
medications to patients in the field. Our relationship
with the IDEA Miami SSP provides patients experienc-
ing homelessness with a pill locker to store medications
safely and access to a substance use-focussed social
worker and clinical psychologist, in addition to SSP
services. Patients lacking access to the internet or
mobile services are invited to stop by the IDEA Miami
SSP during business hours to be connected with the
SIRI Team by videoconference if there is availability.

Funding for post-hospital medications and specialist
follow-ups is provided by private or public insurance
for those who have insurance. For the nearly half of
SIRI Team patients who are uninsured, medications are
covered using safety net funds of the public hospital
system. The health system has medical respite beds
available for 2–4week stays post-hospital when
patients experiencing homelessness require short-term
wound care or home-health nursing service, like intra-
venous antibiotics. For uninsured patients requiring
post-hospital dalbavancin infusions, medication was
obtained free of charge using the manufacturer assist-
ance program and infusion centre sessions were paid
for with safety net hospital funds.

Table 2. Suite of treatment modalities utilized by the SIRI Team.
Antibiotic strategies � Full course IV antibiotics

� Induction with IV followed by oral step-down therapy
� Weekly or every-other-week long-acting IV antibiotic infusion
� Full course high bioavailability oral antibiotics

SUD treatment strategies � Residential addiction treatment
� For OUD: Buprenorphine-naloxone, methadone
� For stimulant use disorder: mirtazapine, topiramate/extended-release, mixed amphetamine salts
� All: referral to local SSP, provision of naloxone

Location of antibiotic treatment � Hospital
� Private residence
� Residential addiction treatment
� Salvation Army medical respite facility
� Nursing facility
� Street with SSP pill locker program

Location of SIRI Team care � Hospital
� Hospital-based ambulatory care centre
� Telehealth including videoconference capability
� Home visit
� IDEA Miami SSP fixed site and mobile outreach unit

IV: intravenous; OUD: opioid use disorder; SIRI: severe injection-related infection; SUD: substance use disorder; SSP: syringe services program.
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Using implementation science to improve efficacy
Because the SIRI Team remains in the early stages of
implementation, rapid-cycle feedback and adjustments
to team function are being made regularly. Using the
Consolidated Framework for Implementation Research
(CFIR), we are conducting a formative evaluation of
the SIRI Team to optimize this multicomponent inter-
vention and improve efficacy and reach [31]. This
includes conducting qualitative interviews with health-
care providers, health system administrators, and
patients with a history of hospitalization for SIRI. A
future pre/post-implementation study will be per-
formed to evaluate the efficacy of the SIRI Team on
important patient and healthcare system outcomes.

Statistical analysis

Clinical data were abstracted from medical records.
Substance use was determined through a combination
of self-report and urine drug screening results.
Discharge outcomes are reported in the subset of
patients who survived until discharge. Engagement in
MOUD was defined as a self-report of taking MOUD at
the time of 90-day post-discharge contact. Categorical
data are presented as percentages and quantitative
data as the median and interquartile range (IQR).
Exemplary cases are presented briefly based on SIRI
Team experience. This study was approved by the
institutional review board of the University of Miami
and the clinical trials office of Jackson Memorial
Hospital. There was a waiver of informed consent for
retrospectively collected data and participants pro-
vided informed consent for medical record data collec-
tion and publication of quantitative results and case
presentations.

Results

During the initial pilot phase between 1 August 2020
and 11 April 2021, the SIRI Team completed 21 initial
consults for patients hospitalized for SIRIs at JMH.
Table 3 provides sociodemographic, substance use,
and infectious disease information on SIRI Team
patients. The median age was 44 years, 38% were
female, and half were from a racial or ethnic minority
group. Eighty-one percent were experiencing home-
lessness at the time of hospital admission. All patients
used opioids and 90% used cocaine.

There was one in-hospital death due to refractory
MRSA endocarditis. All but one surviving patient (19/
20, 95%) completed their planned antibiotic course,
and all were discharged on MOUD (buprenorphine for

19 and methadone for 1). Oral antibiotics were the
most common long-term treatment plan post-dis-
charge and two patients completed treatment with
infusions of dalbavancin, a long half-life antibiotic
dosed weekly through a peripheral IV. Of the four
patients who left under patient-directed discharge, all
were recommended to receive post-discharge oral
antibiotics. Thus, all patients received their first-line
antibiotic plan. Five out of 20 (25%) were readmitted
within 90-days of discharge. At 90-day post-discharge
follow-up, 14/20 (70%) reported continuing to use
MOUD. Table 4 presents representative vignettes of
patients seen by the SIRI Team, their clinical course,
and barriers to their care.

Table 3. Descriptive statistics of patients seen by the
SIRI Team.
Variable� Percent or median (IQR)

Age 44 (39–48)
Female 38%
Hispanic 48%
Black race 10%
Homeless 81%
Phoneless 52%
Uninsured 48%
HIV 29%
Chronic HCV infection�� 52%
Substances used
Opioids 100%
Cocaine or crack 90%
MDMA 19%
Methamphetamine 14%
Benzodiazepines 14%
Alcohol 5%
Any stimulant 95%

Infections���
Bacteraemia/fungemia 33%
Endocarditis 14%
Septic arthritis 14%
Non-vertebral osteomyelitis 14%
Vertebral osteomyelitis 14%
Skin and soft tissue infection 33%

Length of stay, days 12 (7–20)
Days of antibiotics 26 (16–42)
Post-discharge antibiotic route (n¼ 20)
Oral 85%
Intravenous 5%
Long-acting IV 10%
Oral þ (intravenous or long-active IV) 10%
None 10%

Completed antibiotic course (n¼ 20) 95%
Discharged on MOUD (n¼ 20) 100%
Patient-directed discharge (n¼ 20) 20%
Discharge location (n¼ 20)
Home 30%
Street/homelessness 40%
Residential addiction facility 20%
Salvation army medical respite 5%
Nursing home 5%

HCV: hepatitis C virus; HIV: human immunodeficiency virus; IQR: inter-
quartile range; IV: intravenous; MDMA: 3,4-methylenedioxy-methampheta-
mine; SIRI: severe injection-related infection.�n¼ 21 unless otherwise stated.��Chronic HCV infection defined as having a positive HCV antibody and
detectable HCV viral load. No patients had suspected acute
HCV infection.���Other infections: orthopaedic hardware infection (1), lung abscess (2).
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Discussion

The Jackson SIRI Team was developed as a response
to the epidemic of IDU-associated infectious diseases.
Our goal was to improve the care of patients hospital-
ized with IDU-associated infectious diseases by provid-
ing low-barrier, patient-centered, and integrated
infectious disease and addiction care. From a health
system perspective, we sought to reduce hospital
costs and resource utilization while changing institu-
tional culture with regards to people who use drugs.
During the initial 8-month pilot phase, 21 patients
were evaluated by the team and received integrated
infectious diseases and addiction treatment that
defied typical inpatient vs. outpatient healthcare sys-
tem silos. All but one patient completed their antibiot-
ics, and all received MOUD during and after
hospitalization, with 70% retained in MOUD at 90-
days. The SIRI team serves as a new model of care to
address the infectious disease/SUD syndemic by focus-
sing on treatment tailored to the individual and
informed by harm reduction principles.

The Jackson SIRI Team intervention adds to a grow-
ing list of models for integrating infectious disease and
addiction care for individuals hospitalized with SIRIs.

Two institutions have published their experiences with
integrating infectious disease care into residential SUD
treatment facilities, post-discharge [32,33]. In both
cases, residential treatment was not popular with
patients and there were differences between expecta-
tions and realities of the patient experience at the facili-
ties. One promising approach is integrating addiction
care into post-discharge infectious disease follow-up
clinics including the provision of MOUD [34–36].
Fanucchi and colleagues conducted a pilot study of a
SIRI Team consisting of MOUD integrated with out-
patient intravenous antibiotics. They showed that inte-
grated MOUD and ID care is feasible, associated with
shorter lengths of stay, and no worse infection out-
comes [12,34]. Although we did schedule patients to
follow up in an in-person SIRI clinic, no patient success-
fully attended an in-person appointment. In our setting
with over 80% of patients experiencing homelessness
and 50% with phonelessness, the traditional, passive,
clinic appointment-based approach to medical care was
not feasible. Instead, care was delivered with repeated
outreach to patients, calling emergency contacts, visit-
ing patients in the field, the invitation to drop in at our
SSP any time, and relaying messages to them by any
means necessary.

Table 4. Select representative case presentations from the SIRI Team.
Case Description

A A 49-year-old woman with severe OUD, psychostimulant use, and experiencing homelessness was hospitalized with lumbar
vertebral osteomyelitis. She was seen by an initial infectious disease consultant who recommended she remain hospitalized for
6weeks to receive IV antibiotics. She was seen by the SIRI Team and buprenorphine was initiated. We determined that
remaining hospitalized was not beneficial for her recovery and facilitated discharge 3weeks earlier than planned on oral
antibiotics, MOUD, and PrEP. On the day of planned discharge, she became frustrated with staff and left before discharge. The
SIRI Team ensured she was still given her medications—including antibiotics, buprenorphine-naloxone, and tenofovir-
emtricitabine—before leaving. The patient was followed by telehealth and completed her antibiotics with no complications
while staying at a friend’s house.

B A 48-year-old man with severe OUD, cocaine use disorder, and experiencing homelessness was hospitalized for pathologic fracture
of the tibia due to osteomyelitis. The initial infectious disease consult team suggested he remain hospitalized for 6 weeks to
receive IV antibiotics. He was seen by the SIRI team, initiated on buprenorphine, and discharged to a residential addiction
treatment facility 4 weeks earlier than planned to complete oral antibiotics. At the facility, his buprenorphine was tapered
without his consent or consultation with the SIRI Team. Follow-up was completed by videoconferencing. He was transitioned
to a sober living facility and the buprenorphine dose was increased back to the treatment dose. Follow-ups were completed
by home visits to his front porch. He remains housed and in recovery for the longest period in the last 10 years.

C A 29-year-old man with severe OUD, cocaine use disorder, and benzodiazepine use disorder was hospitalized for MRSA tricuspid
valve endocarditis and orthopaedic hardware infection. He underwent removal of a femoral rod with debridement of infected
bone. He was started on buprenorphine by the SIRI Team and completed antibiotics with weekly home infusions of
dalbavancin. He continued to use cocaine but has not injected drugs or used opioids since discharge. SIRI Team follow-up was
by telephone and a home visit.

D A 47-year-old man with severe OUD, cocaine use disorder, HIV infection, and experiencing homelessness was hospitalized for
infected wounds after being arrested for possession of fentanyl. He was found to have polymicrobial bacteraemia and was
seen by the SIRI Team who started him on ART, buprenorphine, and IV antibiotics. The SIRI team coordinated with two doctors
in the jail system who ensured he would be continued on buprenorphine and antibiotics if discharged back into their custody.
He was released from jail 2 days later with no antibiotics and no medications. Due to a lack of a mobile phone, he was
uncontactable. He presented back to the hospital a few days later for re-initiation of his medications and to complete
treatment for his infection. SIRI Team again cared for the patient and attempted to get him into residential addiction
treatment, per his request; however, no facility would take him stating that his chronic wounds were too complex. Instead, he
was discharged to homelessness, this time with medications. He has since been seen in an outpatient HIV clinic and continues
to take buprenorphine and ART.

ART: HIV antiretroviral therapy; HIV: human immunodeficiency virus; ID: infectious diseases; IV: intravenous; LOS: length of stay; OUD: opioid use disorder;
PrEP: HIV pre-exposure prophylaxis; SIRI: severe injection-related infection.
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Compared to other cohorts of patients with SIRI,
the 100% rate of post-discharge MOUD is especially
notable. National US cohorts have demonstrated
<10% receipt of MOUD following SIRI hospitalization
[37,38] and even in select locales with higher addic-
tion treatment access, only 25–50% of patients with
SIRI receive post-hospital MOUD [10,39]. We believe
that the control of cravings and withdrawal facilitated
high rates of antibiotic completion in a group of indi-
viduals who had previously struggled immensely with
adherence to medical care. At the same time, nearly
all patients had concomitant stimulant use for which
no similarly high-efficacy medication treatments exist.
Emerging medication approaches to stimulant use dis-
order are promising, but efficacy in non-treatment-
seeking hospitalized patients, such as those with SIRIs,
remains unexplored. Furthermore, while behavioural
interventions like contingency management have
shown some success in hospitalized patients with
stimulant use disorder, such interventions are difficult
to operationalize in real-world settings [40].

Despite successes, the SIRI team faced numerous
challenges to achieving optimal outcomes for patients.
Some health system-level barriers to care included
lack of discharge options for people experiencing
homelessness, lack of funding for aftercare and medi-
cations for uninsured patients, few residential treat-
ment programs willing to accept medically complex
patients (Case D), and health system pressure to have
patients discharged as soon as possible. Although
extraordinary efforts were made to coordinate care
across the healthcare system, including acute care
hospitals, residential treatment facilities (Case B),
homeless shelters, and the jail system, communication
and continuity of care are continuing obstacles.

The SIRI Team faced considerable barriers to delivering
MOUD to this vulnerable population. Residential addic-
tion treatment facilities regularly tapered buprenorphine
without patient or SIRI Team consent (Case B). For
insured patients, we were regularly confronted with oner-
ous prior authorization requirements leading to delays in
care. Concordant with recent reports from Massachusetts,
our experience is that patients with OUD continue to
face challenges with placement in skilled nursing facilities
and other post-acute care programs [41].

For individual patients, the lack of mobile phones
made post-hospital follow-up difficult. Inability to com-
municate with patients hindered our ability to address
gaps in care, replace missing medications (Case D), and
stem worsening infections, which ultimately led to
rehospitalization for some. Patients often desired to
leave the hospital earlier than was advisable, despite

attentive management of SUD symptoms. Even in the
best-case scenario with SIRI team care, hospitalization is
neither a pleasant nor a therapeutic experience for
many people who use drugs [30]. The patient directed-
discharge rate was similar among SIRI Team patients
compared to local historical controls. However, SIRI
Team patients who left under patient-directed dis-
charge were immediately contacted and connected
with antibiotics, MOUD, and other medications, which
has not been a traditional practice in our institution.
Unfortunately, in some circumstances, the SIRI Team
was unable to anticipate or prevent lapses in treatment,
such as for incarcerated patients or those in residential
treatment facilities. We are working on how to best bal-
ance “patient-centeredness” with the safest high-quality
infectious disease treatment as well as how to rapidly
adapt treatment plans to non-hospital care sites. A
qualitative study funded by our Centre for AIDS
Research is currently ongoing to further facilitate the
implementation of the SIRI team.

The Jackson SIRI team is supported by a unique
care environment that may not be easily adaptable to
other health systems. Our close partnership with the
IDEA Miami SSP is an indispensable support system to
assist with linking to community SUD resources, serv-
ing as a trusted institution among the Miami PWID
community, and providing low barrier access to
wound care, injection supplies, and medication stor-
age. Over the initial 8months in operation, SIRI Team
members have made close connections with key
stakeholders within and outside the health system
that are crucial to facilitating care for patients. Harm
reduction institutions, such as SSPs, serve as an
important linkage between the healthcare system and
people who use drugs [42]. Expansion of harm reduc-
tion programs and access to low barrier evidence-
based SUD treatment will be a key facilitator of SIRI
Team adoption in other healthcare settings.

Conclusions

The current approach of fragmented, myopic care for
patients with life-threatening infections due to injection
drug use is ineffective at fostering recovery and ineffi-
cient for healthcare utilization. We demonstrated that
the development of an integrated infectious disease/
addiction team was feasible and achieved promising
patient- and health system-important outcomes. Key
characteristics of the SIRI team include a focus on access
to MOUD, intensive patient navigation, and longitudinal
care indifferent to inpatient/outpatient status. Further
study, including a multisite randomized controlled trial,
is necessary to facilitate the implementation of the SIRI
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Team and to formally evaluate the efficacy of this model
of integrated infectious disease/addiction care.
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