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In parallel with rising mortality from drug overdoses, hospital
izations for infectious complications from substance use are in
creasing [1]. One in 9 hospitalized adults in the United States 
has a substance use disorder (SUD) [2]. Traditionally, patients 
with injection drug use (IDU)–associated infections such as in
fective endocarditis or osteomyelitis may be subjected to pro
longed hospitalizations for intravenous (IV) antimicrobial 
treatment. Treating SUDs in hospitalized patients is now con
sidered standard of care, though SUD care is still suboptimal 
in many hospitals [3, 4]. While hospitalizations can and should 
give patients the opportunity to engage in treatment for SUDs, 
some patients may prefer not to pursue SUD treatment options 
at that time or may lack SUD treatment options. A growing 
body of evidence supports inclusion of patient preferences in 
antimicrobial treatment decisions, considering multiple antimi
crobial treatment options for effective treatment of hospitalized 
people with SUD [5–7], incorporating multidisciplinary man
agement, and flattening barriers, such as stigma and distrust, 
that lead to delayed presentation and less favorable outcomes. 
We represent infectious diseases (ID) and addiction medicine 
clinicians, researchers, and a person who formerly used drugs/ 
harm reduction outreach specialist who are sounding the alarm 
that increased attention is needed to support equitable interven
tions and improve patient outcomes and well-being.

Barriers to accessing harm reduction services and SUD treat
ment range from restrictive policies to logistic challenges, such 
as lack of transportation, to fear of law enforcement [8–12]. 
Patients, including parents and pregnant individuals who use 
drugs, may also delay or avoid medical care because of stigma 
and distrust of clinicians [13, 14]. Stigmatizing encounters can 
also contribute to poor outcomes, such as self-directed dis
charges [15, 16]. Understanding how we can reduce stigma 
and bias, as well as provide trauma-informed care, is therefore 
crucial to optimize engagement in care.

An important barrier to care for people with SUD is implicit 
racial and ethnic bias by healthcare professionals. Systemic rac
ism and sexism influence healthcare professionals’ decisions 
and access to healthcare and insurance and fuels mistrust of 
the healthcare system [17]. Racial inequities are present in the 
diagnosis and prevention of infections, as well as in the manage
ment of infections and SUD [18]. Systemic racism [19], partic
ularly against Black individuals, as well as Latina/Latino, Native 
American, and people of multiple races, has oppressed these 
populations and places them at higher risk for infections, such 
as human immunodeficiency virus (HIV) and coronavirus dis
ease 2019 (COVID-19) [20]. Further, mass incarceration, par
ticularly among people of color, has been associated with 
distrust in healthcare and can result in late diagnoses of infec
tious diseases [18]. There is also evidence of racial inequities 
in treatment, such as choice of antibiotic therapy for skin and 
soft tissue infections [21], antiretroviral prescribing [21], bupre
norphine and methadone prescribing [22], and uptake of pre- 
exposure prophylaxis (PrEP) for HIV. Notably, while race/ 
ethnicity is typically a focal point in inequity discussions, there 
are also health inequities at the intersections of gender and sex
ual orientation. To this extent, people who use drugs (PWUD) 
and identify as a sexual minority also experience stigma and 
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oppression [23]. As ID clinicians, we must recognize and act to 
address these inequities (Figure 1).

Integration of harm reduction–based addiction care in the 
inpatient and general medicine settings may be a unique oppor
tunity to reach patients and offer more equitable treatment 

access and mitigate disparities. Adopting a harm reduction– 
based approach to caring for PWUD involves prioritizing 
patient preferences and being sensitive to how inequities and 
stigmatizing encounters can worsen harm and health out
comes. Harm reduction is both a philosophy of care and a 
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pragmatic set of strategies that helps PWUD take protective 
and proactive measures for themselves, their families, and com
munities [24]. A harm reduction–based approach to treating 
infectious complications of drug use should include patient 
preferences in antimicrobial treatment plans. For example, cli
nicians may consider prescribing a less bioavailable oral anti
microbial instead of IV antimicrobials (or no antimicrobials) 
if that aligns with patient preferences [5].

In clinical situations where more than 1 treatment option is 
clinically appropriate, shared decision making (SDM) has been 
evolving as an approach to care that incorporates patient prefer
ences. SDM is a collaborative process where the patient and pro
vider work together to choose the best path forward, with the 
patient and their values at the center of the decision [25]. 
Increasingly, treatment guidelines recommend an approach that 
involves SDM to allow patient participation where evidence is still 
emerging or is ambiguous and where options include trade-offs 
[26]. Rabi and colleagues eloquently state, “By recommending 
SDM, experts recognize the critical role that factors other than re
search evidence have in forming plans of care, including the expe
rience and expertise of patients, their priorities, and the particulars 
of their situation, such as comorbidities, existing burdens of illness 
and treatment, social support, and personal capacity to safely en
act the care plan” [26]. In the case of IDU-associated infections, 
this scenario is the norm. The clinical situation is complex and life- 
threatening, and most or all patients in this situation have complex 
psychosocial issues in their social systems and limited capacity to 
care for themselves.

In this review, we use a case-based structure to illustrate a 
spectrum of scenarios and provide viewpoints, particularly 

where robust data are lacking. We offer strategies for patient- 
centered healthcare that incorporate the tenets of SDM, harm 
reduction, and health equity.

CASE 1: A PATIENT WHO PREFERS TO BE 
DISCHARGED HOME WITH INTRAVENOUS 
ANTIMICROBIALS

Clinical Summary

A 35-year-old woman is hospitalized for fevers. Prior to presen
tation, she had fevers and rigors for 1 week and took several days 
of doxycycline that she acquired from a friend. Blood cultures 
drawn in the emergency department grow Streptococcus mitis. 
Further workup shows a dental infection. She has had 3 days 
of bacteremia. Co-occurring conditions include anxiety and 
opioid use disorder (OUD), with a history of IDU. Her OUD 
treatment includes methadone and recovery group attendance, 
and she denies any recent drug use or cravings. Transthoracic 
and transesophageal echocardiograms are negative for vegeta
tion, and there are no signs or symptoms of infective endocar
ditis. She undergoes dental extraction. Her home dose of 
methadone is continued, and she attends virtual recovery group 
meetings during her hospitalization. She is unable to tolerate 
oral antimicrobial options. After 4 days, she expresses her desire 
to be discharged home to be with her children and complete IV 
antimicrobial treatment. She feels she can safely care for her pe
ripherally inserted central catheter (PICC) and is eligible for 
home health services. She understands that the risks of incom
plete treatment include recurrence of infection and, potentially, 
death. She reports good family support and is also able to follow 

Figure 1. Key tenets of improving infectious diseases care of PWUD include reframing our clinical decisions around principles of shared decision making, health equity, and 
harm reduction and ensuring that all doors remain open to engagement in infection and/or substance use disorder treatment. Abbreviation: PWUD, people who use drugs.
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up with her methadone clinic and recovery group after 
discharge.

DISCUSSION POINTS

People With SUD May Delay Seeking Care Due to Several Barriers, Thus 
Impacting Clinical Presentation

Patients may also delay or avoid medical care because of stigma 
and distrust of clinicians [13], in addition to other barriers such 
as restrictive policies and lack of transportation [8–12]. It is also 
not unusual for some individuals to acquire antimicrobials from 
nontraditional sources, such as peers, community partners, or 
even veterinary stores [27]. Asking patients whether they took 
antimicrobials prior to seeking care is important, as blood cul
tures could be “falsely” negative. If blood cultures are negative, 
performing a detailed history and physical is crucial so as not to 
delay diagnosis of severe IDU-associated infections, such as in
fective endocarditis [28]. Additionally, it is important to offer 
screening for sexually transmitted infections, such as HIV; prior 
studies have shown that PWUD are less likely to seek HIV coun
seling and testing and thus more likely to receive late HIV diag
noses and present with CD4 < 200cells/μL [29].

Substance Use Is Not a Contraindication to Discharging People Home 
With Outpatient Parenteral Antimicrobial Therapy

A recent systematic review showed that most people (72%– 
100%) with a history of IDU completed outpatient parenteral 
antimicrobial therapy (OPAT), which is similar to outcomes 
in patients without a history of IDU [30]. While large, random
ized, controlled trials are lacking, there is still evidence that pa
tients with IDU-associated infections complete OPAT, 
particularly when it is combined with SUD treatment [31, 32]. 
Thus, OPAT should be considered for people with SUD. Even 
when OPAT is deemed an ideal option with multidisciplinary 
support that includes addiction care, nursing facilities or 
home health agencies may reject patients due to their underly
ing SUD [33]. In these situations, it is important to consult with 
legal teams and consider patient protections under the 
American Disabilities Act and advocate to change policies 
[34] and reduce stigma and discrimination [35].

Integrate an SDM Approach Into Clinical Encounters

Prolonged hospitalizations for IV antimicrobial treatment are 
isolating for many patients and create challenges in retaining 
employment and fulfilling family and financial responsibilities 
[36]. While some clinicians may perceive the hospital as a pro
tective environment [5], these prolonged hospitalizations can 
be harmful, whether due to stigmatizing encounters or nosoco
mial infections [16]. Because each patient may have different 
values, preferences, and goals for treatment, engaging patients 
in SDM can help patients meet their treatment goals [37]). 
Patients with a history of IDU may have low health literacy, 

which does not exclude SDM, and there is evidence that people 
with lower literacy may have greater benefit from SDM [38].

One commonly accepted SDM model includes 5 steps: seeking 
patient participation, helping the patient to explore and compare 
treatment options, assessing the patient’s values and preferences, 
reaching a decision with the patient, and evaluating the patient’s de
cision. Building on the SDM model and the Serious Illness 
Conversation Guide in the palliative care field [39, 40], a pilot study 
of a conversation guide developed specifically for patients hospital
ized with IDU-associated infections was shown to be feasible and ac
ceptable to both patients and healthcare professionals, while also 
improving patient autonomy and self-efficacy [6]. The conversation 
guide includes the following steps: setting up the conversation, as
sessing understanding, sharing the prognosis, exploring key topics, 
discussing antibiotic option trade-offs, closing the conversation, 
documenting the conversation, and communicating with key clini
cians (Figure 2). If clinicians understand patient values and goals (eg, 
successful infection treatment, but prefers early discharge for child
care reasons) and if patients have a good understanding of these ben
efits and risks (eg, potential risk of infection, overdose, or even death 
associated with using a PICC to use drugs), we recommend docu
menting conversations around antimicrobial treatment options in 
the electronic health record and proceeding with the shared deci
sion. Communication about serious illness is time-consuming, 
and recommendations for best practices include training healthcare 
professionals and using conversation guides [41].

RECOMMENDATIONS

We would have a structured conversation with the patient to 
understand her preferences and discuss antimicrobial trade- 
offs, including the risks and benefits of having a PICC. Given 
the patient’s preferences, goals, and good understanding of 
her infection and treatment options, as well as stable housing 
and family support, we would recommend that the care team 
pursue discharge with OPAT. Given the current methadone 
regulatory environment, our patient may need to attend a 
methadone clinic daily, so we would recommend ceftriaxone 
2 g IV daily to mitigate dosing schedule complexity (Table 1).

CASE 2: A PATIENT IN A RURAL STATE WHO IS 
EXPERIENCING HOMELESSNESS AND FEELS READY 
TO LEAVE THE HOSPITAL

Clinical Summary

A 44-year-old man who injects fentanyl and is experiencing 
homelessness in rural Maine after recently being released from 
jail is hospitalized with methicillin-resistant Staphylococcus aureus 
mitral valve infective endocarditis. A 0.5-cm mitral valve vegeta
tion is noted on transesophageal echocardiogram, without any 
other cardiac abnormalities. The multidisciplinary endocarditis 
team, which includes the primary team, cardiology, cardiothorac
ic surgery, infectious diseases, addiction medicine, and case 
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management, recommends medical management. The inpa
tient addiction consult service diagnosed him with OUD, 
and the patient identifies his goal as abstaining from further 
fentanyl use. After discussing the risks and benefits of medica
tions for OUD, they initiate methadone with plans to up- 
titrate the dose during hospitalization. The patient also meets 
with a licensed clinical social worker to facilitate housing 

applications. After 4 weeks in the hospital, the patient feels 
he is at a stable methadone dose and is not experiencing signif
icant cravings. Though he has not yet secured housing, he ex
presses his desire to leave the hospital. He does not want to be 
discharged with a PICC but wants his infection to be treated. 
He notably has a sulfa allergy (anaphylaxis). His medication 
list also includes sertraline 100 mg daily.

Figure 2. SDM steps [25] and conversation guide [6, 40] example questions/statements. Abbreviation: SDM, shared decision making.
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DISCUSSION POINTS

Multidisciplinary Teams Should Be Standard of Care When Managing 
Infectious Complications of Drug Use

Multidisciplinary endocarditis teams have been associated with 
favorable outcomes, including a reduction in mortality and 
hospital readmissions, in addition to high antimicrobial com
pletion rates and retention in SUD treatment [42–44]. 
Step-by-step guides to developing a multidisciplinary endocar
ditis team have been described elsewhere [45]. While few stud
ies have been published on multidisciplinary teams for other 
infections, there are nevertheless some data from single-site 
studies. For example, in Conte et al’s study on multidisciplinary 
teams, of 153 patients, approximately 29% and 21% had verte
bral osteomyelitis and epidural abscesses, respectively. Patients 
who received a multidisciplinary discharge planning care team 

consult had a higher proportion of antimicrobial completion 
and fewer unplanned discharges [46].

Provide Treatment for SUDs and Create Organizational Policies to 
Enhance Access to Services

Hospitalization is an important indicator of increased risk for 
overdose and death, and it is an opportunity to offer patients life
saving medications and treatment [47]. Models for hospital- 
based addiction care are diverse, ranging from consult models 
that include integrated ID and addiction medicine teams, stand- 
alone addiction medicine or addiction psychiatric consult ser
vices [48], individual consultants, and community provider-in 
reach (ex: facilitating referrals to community providers after dis
charge) to practice-based models where opioid and alcohol 
treatment are integrated into general hospitalist care [49]. 

Table 1. Case Examples of People Who Use Drugs, With Diagnostic and Management Recommendations

Case 
No. Case Summary Key Diagnostic Lessons Key Infection Management Lessons

Key Substance Use Disorder 
Management Lessons

1 35-year-old woman with OUD on 
methadone hospitalized for 
Staphylococcus mitis bacteremia 
related to dental infection; 
presentation delayed by 1 wk (and 
complicated by prehospital antibiotics 
she got from a friend) due to fear of 
being labeled as “drug-seeking”

Recognize that people with SUD 
may present with advanced and/ 
or partially treated infection 
because of stigma, trauma 
previously experienced in 
medical settings

Use shared decision making to 
partner with your patient and 
choose the best antimicrobial 
option, including setting and route

For patients with OUD on 
methadone, consider the 
potential need to attend a 
methadone clinic daily upon 
discharge

Do not create a scenario in which patients must choose either MOUD or 
antibiotics (eg, once-daily antibiotic push doses or continuous infusion 
pumps for patients needing to attend methadone clinic may be optimal)

2 44-year-old man with OUD and 
methamphetamine use and chronic 
back pain experiencing homelessness 
in rural Maine after release from jail, 
hospitalized with MSSA mitral valve 
endocarditis and continued back pain 
on day 8 of positive blood cultures

Take reports of pain seriously and 
examine for potential sources of 
continued infection such as 
epidural abscess

Assess for drug interactions with 
methadone; avoid MOUD 
discontinuation; consider 
alternatives to scheduled, in-person 
follow-up visits (eg, telehealth, 
drop-in model) if more 
patient-centered

Buprenorphine and methadone 
confer mortality benefit in OUD; 
contingency management could 
be considered if resources 
available

3 35-year-old transgender woman 
experiencing homelessness with 
opioid and stimulant use disorders, 
hospitalized with Serratia bacteremia; 
source of infection from injecting with 
nonsterile water and reused needles 
given no access to SSPs in her 
primarily Black neighborhood; wants 
to leave hospital before antibiotic plan 
finalized

Pathogens may come from not only 
needles/syringes but also drugs 
or adulterants, materials used to 
prepare drugs for consumption, 
and/or skin; 
consider providing sexually 
transmitted infection screening 
and relevant vaccinations early in 
hospital stay

For patients leaving hospital early, 
discharge with highly bioavailable 
oral antibiotics in hand and the 
option to make follow-up outpatient 
appointments prior to leaving

Discuss safer use practices to 
prevent secondary infection and 
ensure patient has access to harm 
reduction services/equipment; 
prescribe naloxone and discuss 
universal overdose precautions 
(eg, use small “test” doses, avoid 
using alone when possible, stagger 
drug use with others, use 
drug-checking services, if available)

Recognize and address health inequities (eg, ensure providing equitable 
access to harm reduction services as well as infectious disease/SUD 
treatment options) and partner with the community to provide low-barrier 
care

4 25-year-old man experiencing 
homelessness with opioid and 
stimulant use disorders, and MSSA 
prosthetic valve endocarditis, receiving 
intravenous cefazolin through PICC at 
respite care center; treated with 
methadone and mirtazapine for 
stimulant use disorder; experienced 
triggering event and used PICC line to 
inject methamphetamine once

Nonjudgmental conversation about 
injection drug use to explore the 
differential of ongoing injection 
drug use (eg, undertreated 
withdrawal and/or pain, cravings, 
stress, trauma)

Use a structured conversation guide 
to review risks and benefits of PICC 
vs other antimicrobial routes (oral, 
long-acting injection)

Work with addiction medicine/ 
psychiatry providers and modify 
substance use treatment plan if 
needed; implement and advocate 
for harm reduction services (eg, 
safe consumption sites)

Abbreviations: MOUD, medication for opioid use disorder; MSSA, methicillin-susceptible Staphylococcus aureus; OUD, opioid use disorder; PICC, peripherally inserted central catheter; SSPs, 
syringe services programs; SUD, substance use disorder.
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Notably, addiction medicine consultation is associated with a 
mortality benefit following hospitalization [50]. Thus, regardless 
of the model, there is a pressing need to provide evidence-based 
addiction care as part of high-quality ID care [51].

Ideally, ID clinicians are comfortable diagnosing SUD (eg, 
OUD, stimulant use disorder) and understand available treat
ment options. The US Food and Drug Administration 
(FDA)–approved medications for OUD are buprenorphine 
(partial opioid agonist), methadone (full opioid agonist), and 
intramuscular naltrexone (opioid antagonist). All are associat
ed with a mortality benefit, and use of buprenorphine and 
methadone is associated with more than 80% lower hazard of 
overdose death compared with nonmedication treatment 
[52]. In an effort to increase treatment access, in January 
2023, the Drug Enforcement Administration (DEA) eliminated 
the X-waiver federal requirement, allowing any provider with a 
DEA license to prescribe buprenorphine. Buprenorphine can 
be accessed in both inpatient and outpatient settings, including 
lower barrier harm reduction centers, primary care, and via ad
diction and ID specialists. The most common formulations 
used for OUD are sublingual films or tabs, though buprenor
phine is also available as a subcutaneous injection administered 
monthly. Clinical trials have demonstrated noninferiority to 
sublingual formulations with high patient satisfaction [53], 
suggesting potential opportunities for augmented use before 
hospital discharge and/or coupling with infection treatment. 
Traditionally, starting buprenorphine required patients to ab
stain from opioids and develop withdrawal before initiating bu
prenorphine. However, increasing evidence supports use of 
either “low-dose” or “high-dose” methods to start buprenor
phine without requiring a patient to suffer through withdrawal 
[54, 55]. That said, particularly among those who use fentanyl 
heavily, precipitated withdrawal is a potential challenge that ID 
clinicians may encounter and are likely to seek support from 
addiction consultants to prevent and/or manage. If addiction 
services are not available on site, potential resources include 
seeking outside support through peers/programs such as the 
Providers Clinical Support System or the National Clinician 
Consultation Substance Use Warmline [56, 57].

Methadone, a long-acting full agonist opioid, is another 
highly effective option for OUD that has been supported by de
cades of evidence of effectiveness in reducing mortality, reduc
ing time in carceral settings, and reducing HIV transmission 
[52].  Prescribing methadone outside of the hospital or emer
gency department setting is unfortunately limited to highly reg
ulated, federally licensed opioid treatment programs. There is 
an urgent need for regulatory reform to increase methadone ac
cess. While highly variable based on the relationship between 
ID clinicians and local opioid treatment programs, there have 
been many successful examples of leveraging the structured na
ture of methadone clinics to provide directly observed therapy 

for HIV and/or hepatitis C medications that may have utility to 
support oral antibiotic treatment completion [58–60].

Finally, it is worth noting that naltrexone, an injectable opioid 
antagonist, often has less utility for hospitalized patients, many 
of whom have acute pain management needs. Moreover, reten
tion in treatment is relatively low. If monthly injections are in
consistent and a patient returns to opioid use after loss of 
opioid tolerance, they are at high risk of overdose death [61].

In the face of sharply rising morbidity and mortality due to 
methamphetamine use [62], treatment for stimulant use disor
der remains a challenge. There are no FDA-approved medica
tions for stimulant use disorder; both mirtazapine and oral 
(PO) bupropion/intramuscular naltrexone have been studied 
with modest effect [63] but without results robust enough to 
recommend universally. As such, the current gold-standard 
treatment for those interested in reducing or stopping stimu
lant use is a behavioral intervention called contingency man
agement (CM). CM is an incentive-based intervention 
anchored in operant conditioning; tangible reinforcers are 
provided for objective behavior change (commonly, stimulant- 
negative urine tests) 2–3 times weekly, typically over 12–16 
weeks. At least 20 studies have documented efficacy in 
methamphetamine use disorder specifically, and more than 
100 studies have demonstrated CM efficacy in reducing sub
stance use more broadly [64–70]. Contingent incentives have 
also been used with success in supporting adherence to HIV, 
hepatitis, and tuberculosis treatment [71]. While efficacious, 
implementation has unfortunately lagged for multiple reasons 
including heavy staffing needs and cost concerns; however, 
leaders at the federal and state levels have called for more wide
spread use of CM as a priority [72].

Hospitals must ensure that the institutional policies and clini
cians’ education are aligned with national recommendations for 
SUD treatment [73]. Hospital leadership should review and up
date SUD care policies to ensure they align with national treat
ment recommendations, are not discriminatory or punitive, and 
are trauma-informed, ideally with input from individuals with 
lived experience [74]. Care management teams should maintain 
relationships and open lines of communication with outpatient 
treatment teams to facilitate timely transition to services in the 
community. For example, case management can use contacts 
with methadone clinics to facilitate direct-admit intakes for 
high-risk patients on hospital discharge. In addition to promot
ing principles of harm reduction and discussing secondary pre
vention of infections, ID clinicians can play an important role in 
facilitating SUD treatment along with infection treatment.

Offer “Nontraditional” Antimicrobial Treatment Options, Such as 
Long-Acting Antimicrobial Injections and Oral Antimicrobials, and 
Explain the Trade-offs

Treatment options, both first-line and “nontraditional” antimi
crobial options, should be discussed with PWUD as part of 
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SDM and as a harm reduction strategy. A consensus approach 
to choosing a nontraditional antimicrobial treatment option 
for PWUD with infective endocarditis is described elsewhere 
[75]. Self-efficacy and autonomy are improved when all rele
vant treatment options are presented to hospitalized PWUD 
using a structured conversation guide [6].

Staphylococcus aureus (methicillin-susceptible [MSSA] and 
methicillin-resistant [MRSA]) and Streptococcus spp. are com
monly isolated organisms in IDU-related infection. IV antistaphy
lococcal penicillins (ie, nafcillin or oxacillin) or first-generation 
cephalosporins (ie, cefazolin) are first-line antibiotics for MSSA 
and streptococcal infections, whereas IV vancomycin is standard 
treatment for MRSA infections. However, the frequent dosing in
terval of these agents may limit feasibility of outpatient infusions, 
either in an ambulatory clinic or infusion center. Furthermore, 
lack of transportation, as well as lack of health insurance to subsi
dize the cost of home infusion services, can inhibit use of these 
agents among PWUD. Daptomycin is therefore a reasonable alter
native for outpatient treatment of streptococcal, MRSA, or MSSA 
infections due to its long half-life that allows for once-daily dosing 
[76]. Of interest, dalbavancin, a newer lipoglycopeptide drug, is 
currently approved by the FDA for use in skin and soft tissue in
fections. With a longer half-life, 1 dose of dalbavancin can last 14 
days, with 2 doses of 1500 mg 1 week apart associated with ther
apeutic serum levels for up to 8 weeks [77]. Dalbavancin has been 
used in PWUD effectively, though sometimes with challenges re
lated to cost and follow-up. Thus, care teams should troubleshoot 
potential treatment barriers with patients prior to discharge [78]. 
Though not currently approved, in vitro and clinical data suggest 
that dalbavancin can be an effective treatment in bacteremia and 
infective endocarditis [79], and a randomized trial is in progress to 
address its efficacy in this context [80].

Partial use of oral antibiotics (following initial treatment with 
IV antibiotics) in PWUD resulted in noninferior treatment 
when compared with patients who were treated with all IV ther
apy [81]. If being discharged with oral antimicrobials, having a 
nonjudgmental discussion about the feasibility (ie, twice daily ce
fadroxil vs 4 times daily cephalexin), potential side effects (ie, 
signs/symptoms of serotonin syndrome with medications such 
as selective serotonin reuptake inhibitor and linezolid), and effica
cy (ie, acknowledging lack of randomized control data) is imper
ative. Historically, many oral antimicrobials have been avoided in 
the treatment of bone and joint infections due to their inability to 
achieve the required minimum inhibitory concentrations (MICs) 
at the site of infection. Fluoroquinolones, linezolid, and sulfame
thoxazole/trimethoprim can exceed MICs of targeted organisms 
in bone and joint infections and should be considered as alterna
tives to IV antibiotics [7].

Regardless of which treatment regimen is chosen, it is imper
ative to discuss the risks and benefits of each option. Preferably, 
these conversations should occur early during the hospitaliza
tion and when patients are medically stable and ready to engage 

in treatment conversations [6]. If all the necessary information 
is not available during these conversations, openly discussing 
potential options (eg, dalbavancin if/once source control is 
achieved) and potential challenges (eg, ensuring dalbavancin 
is covered by insurance, arranging transportation) is important 
to improve patient involvement in decisions and possibly avoid 
adverse outcomes, such as self-discharge [82]. It is also impor
tant to consider structural drivers of health and the feasibility of 
treatment options; for example, access to transportation and/or 
patient copay assistance programs if a long-acting antimicrobi
al infusion such as dalbavancin is pursued. Nevertheless, the 
patient’s healthcare insurance status and appropriate antimi
crobial agent should be prioritized [83].

If in Line With Patient Preferences, Prioritize Medications for SUD When 
Considering Antimicrobial Drug–Drug Interactions

Risk of overdose is high at certain touchpoints, such as hospital 
discharge or release from a county jail or state prison [47]. If pa
tients plan to pursue SUD treatment after hospital discharge, every 
effort should be made to ensure smooth transition to SUD treat
ment in the community. For example, while the Partial Oral versus 
Intravenous Antibiotic Treatment (POET) trial [84] studied line
zolid 600 mg PO twice daily plus rifampin 600 mg PO twice daily, 
rifampin can markedly reduce methadone levels [75] and may also 
reduce buprenorphine levels, leading to opioid withdrawal symp
toms [85]. Alternative considerations include treating with rifabu
tin instead of rifampin (which is associated with preserved 
methadone and buprenorphine levels in most but not all cases) 
or offering linezolid monotherapy, which has not been prospec
tively studied in infective endocarditis [86, 87]. We recommend 
that clinicians discuss the interactions between antimicrobials 
and SUD treatment, ensure that patients understand the interac
tions and trade-offs, and make a shared decision with patients re
garding antimicrobial options. We recommend against stopping 
SUD treatment, such as methadone, to accommodate antimicro
bial regimens.

Accommodate and Advocate for Antimicrobial and SUD Treatment 
Access, Particularly in Rural Settings

Rural areas are disproportionately burdened by SUD and drug 
overdose deaths [88]. Traumatic experiences, such as personal 
loss, sexual assault, or loss of child custody, as well as tapering 
of opioid prescriptions and normalization of drug use within 
families and communities are several environmental factors 
that PWUD in rural settings have identified as reasons for opi
oid misuse or transition to IDU [89]. Prevention and substance 
use treatment services for PWUD are unfortunately often lim
ited in rural areas. For example, while many PWUD may prefer 
methadone treatment in the era of fentanyl, restrictive regula
tory policies, distance, and limited opioid treatment programs 
are among the many barriers to methadone treatment in rural 
areas [90, 91]. Similarly, antimicrobial treatment options, 
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including OPAT, may be limited in rural areas due to Medicaid 
nonexpansion and lack of resources such as transportation and 
staffing [92, 93].

As supported by the Infectious Diseases Society of America 
(IDSA), telehealth options should be offered to patients [94]. 
Given the limited number of ID clinicians in rural areas and 
the long distance individuals must travel to the closest health 
center or hospital, telehealth is an important option clinicians 
should offer to reduce patient travel costs. During the 
COVID-19 pandemic, relaxed telehealth policies for addiction 
care, such as allowing telehealth visits for the first 30 days of 
treatment for ongoing buprenorphine prescribing, improved 
access to treatment [95]. However, there are still limitations 
to telehealth in rural counties, such as lack of broadband infra
structure for video calls in some areas and potential need for 
phone cards. To address all of these challenges, there is a 
need for more advocacy to incentivize telehealth services 
[96], support Medicaid expansion, and reduce barriers to pre
scribing medications for SUD, such as methadone and bupre
norphine, in rural settings [55].

Criminal–Legal Involved Individuals Have Unique Care Coordination 
Needs and Treatment Considerations

PWUD have high rates of detention and incarceration in carceral 
facilities including jails and prisons. Accessing medical records re
lated to previous treatments for infectious diseases at jails and pri
sons can be challenging. Details regarding facility name, type of 
facility, and incarceration dates should be gathered from the pa
tient to start the process of retrieving relevant health information. 
Carceral settings should respond to faxed release-of-information 
requests about healthcare; however, these tasks are often depriori
tized with other competing medical tasks. If there is no response to 
faxed requests, a call to the infirmary or clinical area (“medical 
unit”) of the jail or prison should be made to connect to a staff per
son who will respond to the inquiry.

If a patient thinks they may be incarcerated, clinicians should 
ensure that the patient knows the details of their treatment, in
cluding a point of contact that the jail or prison should call for 
medical records. Notably, most carceral settings will not accept 
patients back to the jail’s “general population,” the least confin
ing of statuses, with a PICC. Placing a PICC may force the per
son to be in isolation in the infirmary with restrictions on 
interactions with other people, jail programming, and visitors. 
Such restrictions, which people have also experienced during 
the COVID-19 pandemic, can be harmful to mental health 
[97]. Thus, the decision to place a PICC should be weighed 
with these potential restrictions.

RECOMMENDATIONS

In this situation, we would use a structured conversation guide 
to discuss the risks and benefits of various treatment options. 

We would present dalbavancin as a first alternative treatment 
option that would minimize drug interactions, minimize the 
need for daily antimicrobial treatment, and thus potentially op
timize effectiveness. If other factors such as transportation to an 
infusion center or home health staffing shortages preclude use 
of dalbavancin, we would present select oral antimicrobials as 
potential treatment options. Based on the POET trial [84], we 
would prescribe linezolid 600 mg PO twice daily with rifabutin 
300 mg daily. Because the patient is on a selective serotonin re
uptake inhibitor, we would discuss signs/symptoms of seroto
nin syndrome. We would advise that the benefits of linezolid 
outweigh the risks from our perspective, particularly given 
that serotonin syndrome is exceedingly rare [98]. We would 
not recommend additional bloodwork if the patient gets 2 weeks 
of PO linezolid. However, for patients who require linezolid for 
4 weeks or longer, we would recommend monthly bloodwork 
(eg, complete blood cell count, comprehensive metabolic panel 
to assess for thrombocytopenia and transaminitis, respectively) 
and counsel the patient on potential side effects (eg, peripheral 
neuropathy). Given his rural setting, we would offer telehealth 
services for follow-up, through video or audio calls. If the pa
tient were treated with buprenorphine, we would offer tele
health for SUD treatment. Since the patient is on methadone, 
telehealth is not currently an option based on current opioid 
treatment program regulations. However, we would advocate 
for less restrictive regulations around methadone prescribing 
(eg, methadone prescriptions for OUD through primary care, 
pharmacy dispensing). We would also work with care team 
members to support methadone treatment care coordination 
(eg, confirming that methadone clinic intake is scheduled and 
that it aligns with discharge timing, last methadone dose infor
mation is provided in discharge paperwork, patient has photo 
identification).

CASE 3: A PATIENT IN AN URBAN AREA WHO IS 
EXPERIENCING HOMELESSNESS AND DECIDES TO 
LEAVE THE HOSPITAL

Clinical Summary

A 35-year-old transgender woman who is experiencing home
lessness is admitted with pan-susceptible Serratia marcescens 
bacteremia in the setting of IV fentanyl and methamphetamine 
use. She has been injecting drugs with nonsterile water and 
shares needles, given there is no access to a syringe services pro
gram in her primarily Black neighborhood in Seattle. The pa
tient occasionally engages in primary care through a local 
mobile health unit. She is not currently interested in outpatient 
SUD treatment. Her bacteremia is treated initially with cefe
pime, and opioid withdrawal is treated with short-acting opi
oids. The medical team builds a good rapport with the 
patient; however, 2 days into her hospitalization, she decides 
to leave the hospital at midnight.

e20 • CID 2024:78 (15 February) • Thakarar et al



DISCUSSION POINTS

Offer Oral Antimicrobial Treatment and Other Prevention and Supportive 
Services in the Event of Unplanned Discharges

The goal of having structured conversations about antimicrobial 
treatment options and their trade-offs is to minimize unplanned 
discharges [6]. However, if a patient has an unplanned discharge, 
a single-site study has shown that offering oral antimicrobial op
tions, when possible, results in better outcomes than when no an
timicrobial options are given [99]. Structured conversations about 
different treatment options, including oral antimicrobial options, 
should be documented in the chart to help guide cross-covering 
teams if an unplanned discharge occurs when ID clinicians are un
available. Supportive services should also be offered, and naloxone 
should be prescribed. In addition to stigmatizing encounters, pa
tients may leave the hospital because of other competing priorities, 
such as loss of employment, childcare responsibilities, or other fi
nancial barriers. Regardless, patients should receive expedited tele
health or in-person ID follow-up; assessment for post-exposure 
prophylaxis (PEP) for HIV prevention; health and harm reduction 
coaching (safer use and overdose prevention strategies, appoint
ment reminders, antimicrobial verification); assistance with hous
ing, insurance, and/or disability applications; linkage to primary 
care; and support for other care coordination needs [99].

Implement Preventive Strategies to Optimize Patient Health and Safety

Although the primary reason for this patient’s hospitalization is 
bacteremia, hospitalization is an opportunity to offer ID 
screening and prevention. PWUD should be screened for 
HIV, viral hepatitis (hepatitis A, B, and C), and other sexually 
transmitted infections at least annually per Centers for Disease 
Control and Prevention guidelines [100]. Extragenital testing 
for gonorrhea/chlamydia, including anal and throat swabs, 
should also be offered. Particularly because of the high risk of 
HIV acquisition in certain individuals, such as transgender 
women [101], some PWUD may warrant more frequent 
screening. We recommend testing more frequently, for exam
ple, every 3 months, depending on individual practices (eg, 
sharing injection or smoking equipment, involvement in sex 
work). Additionally, vaccinations such as hepatitis A and B, 
Tdap, Prevnar 20, COVID-19, and other age-appropriate vac
cines should be offered to all patients, even those with self- 
directed discharges. Viral hepatitis vaccines offer some level 
of protection even after 1 dose. For hospitalized patients, we 
recommended offering vaccinations as early as possible (once 
patients are medically stable) in the event they may have a self- 
directed discharge. Other preventive strategies include PrEP for 
HIV prevention, as well as screening for latent tuberculosis. 
Developing a checklist [102] and/or tool kits or bundled inter
ventions can help to systematically integrate several evidence- 
based practices into routine inpatient care [103].

Before transitioning to the outpatient setting, clinicians 
should discuss safer drug use, prescribe naloxone to patients, 

offer vaccinations, and discuss PrEP with patients who are 
HIV-negative. They should link patients to community-based 
harm reduction services, in addition to treatment for primary 
care, substance use, ID, and other specialties as needed.

Use Community Partnerships to Equitably Optimize Engagement in Care

Many PWUD experience housing insecurity and have limited 
access to medical care [12]. This experience is amplified at 
the intersection of race/ethnicity and social gender minority 
status [104, 105]. Nevertheless, PWUD often have established 
trusting relationships with community-based programs, rang
ing from syringe services programs to shelters or other commu
nity centers. Particularly for patients who have self-directed 
discharges or face barriers to accessing outpatient care, we rec
ommend partnering with the community to equitably provide 
low-barrier harm reduction, prevention, and treatment servic
es. To maximize equitable outreach, in Seattle, a co-located 
weekly mobile clinic at a local community center staffed by 
an ID physician, nurse, and social worker successfully provided 
comprehensive services (eg, social services, medical care, repro
ductive health, PrEP, substance use treatment) to a population 
of women who have historically not engaged with healthcare 
for several reasons, including stigmatization and mistrust 
[106]. In single-site studies, working closely with community 
social workers, case managers, harm reductionists, and peer/ 
outreach specialists has been helpful for equitably engaging pa
tients. These care team members can help coordinate substance 
use and ID treatment plans, particularly if an antimicrobial reg
imen was not determined before discharge [99]. Some individ
uals may prefer oral antimicrobials to be prescribed weekly, 
rather than for longer courses, due to the potential risk of med
ications being lost or stolen. Partnering with community orga
nizations to educate the community on the appropriate use of 
antimicrobial agents and facilitate antimicrobial medication 
storage and management can be helpful. In addition, 
community-based organizations can also provide harm reduc
tion equipment and training to patients and clinicians [107]. 
Furthermore, low-barrier, community-led clinics have also 
been shown to be effective in promoting the equitable uptake 
of healthcare resources in vulnerable communities where ac
cess to preventive services is a major limitation [108]. It is 
therefore crucial to create alliances with community organiza
tions that provide services to PWUD.

RECOMMENDATIONS

In this patient’s situation, we would prescribe oral ciprofloxacin 
750 mg by mouth twice daily prior to patient discharge. We 
would document this plan in the chart so that if the patient 
leaves early overnight, the covering night team can prescribe 
this regimen. If we arrived the next morning after she left, we 
would try to contact her and arrange pickup of a prescription 
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at a convenient pharmacy. In addition to screening for HIV, vi
ral hepatitis, and other sexually transmitted infections, we 
would also discuss and offer PEP since she is within the 
72-hour exposure period and discuss PrEP for HIV prevention. 
If the patient accepted PEP, we would then encourage transi
tion to PrEP. We would offer vaccinations (hepatitis A and B, 
influenza, Prevnar 20, and COVID-19) early during the hospi
talization; if viral hepatitis serology results were not available, 
we would still offer hepatitis A and B vaccines. If the patient de
clines vaccines or screening prior to discharge, we would work 
with outpatient care team members (case management, social 
work, peer/outreach workers) to facilitate coordination of 
care. During hospitalization, we would discuss safe injection 
practices, as well as safer smoking practices, to minimize risk 
of future IDU-associated infections. It is important to recog
nize that the pathogen responsible for the clinical syndrome 
may come from not only needles/syringes but also drugs or 
adulterants, materials used to prepare drugs for consumption, 
and/or skin. Thus, upon discharge, we would ensure the patient 
has access to syringe services programs or has other means of 
acquiring safer equipment, prescribe naloxone, and ensure 
the patient knows where they can access free low-barrier nalox
one. We would also discuss harm reduction practices for over
dose precautions (ie, use small “test” doses, avoid using alone 
when possible, take turns when using with others, avoid mixing 
substances, use drug-checking tools and services [109] if avail
able to detect contaminants, use fentanyl test strips to detect 
high potency fentanyl, carry naloxone, carry a phone to contact 
911). Ideally, expedited ID and substance use follow-up would 
be made available to the patient through a bridge or co-located, 
low-barrier program.

CASE 4: A PATIENT WHO IS USING DRUGS WHILE 
RECEIVING IV ANTIBIOTICS

Clinical Summary

A 25-year-old man experiencing homelessness with chronic 
hepatitis C virus (HCV), opioid and stimulant disorders, and 
recent MSSA prosthetic valve endocarditis is receiving IV cefa
zolin through a PICC at a local medical respite care center. 
Through the respite care center, which serves people experienc
ing housing insecurity, he can receive continuous care, includ
ing IV antimicrobial treatment, following hospital discharge. 
His SUD treatment includes methadone for OUD and mirtaza
pine for stimulant use disorder, as well as counseling. Four 
weeks into treatment, he is still unable to secure housing and 
discovers he has lost his job permanently. Respite care staff 
are alerted that a nurse found a syringe in his bed. There is con
cern that he used his PICC to inject methamphetamine over the 
weekend. He is hemodynamically stable. Just prior to his sched
uled ID follow-up appointment that week, respite care staff ask 
how they should proceed with treatment.

DISCUSSION POINTS

Ask Permission to Have Open, Nonjudgmental Conversations About 
Ongoing Substance Use

Some clinicians may perceive the hospital as a protective envi
ronment [5]. However, prior work has shown that up to 40% of 
patients may use drugs during their hospitalization, particular
ly in the setting of undertreated pain and withdrawal symptoms 
[110]. Per the SDM framework [39], understanding patient val
ues, particularly whether they wish to continue to use substanc
es, is important. Using elements of the structured conversation 
guide, we recommend asking permission from the patient to 
discuss ongoing substance use. As Martin et al discuss, using 
open-ended questions regarding substance use is important, 
as well as emphasizing concern for the patient’s safety and de
sire to minimize any harm related to substance use (eg, over
dose, infection) [74]. It is imperative to ask patients how 
clinical staff can best support them to tolerate their hospitaliza
tions so that the care team can tailor interventions appropriate
ly. For example, some potential interventions include offering 
adequate pain control, medications to manage withdrawal 
symptoms, and other supportive services (eg, phone chargers, 
snacks, daily visits) [74].

Continued Use of Drugs May Occur, But Harm Reduction Tools Can Support 
Safer Use of Drugs

Hospitals should ensure that patients are offered standard of 
care for SUD and antimicrobial treatment [111]. However, 
harm reduction strategies should always be discussed with pa
tients, regardless of SUD treatment plans. Importantly, re
search has shown that PWUD prefer harm reduction 
approaches for safe use of drugs [112]. Though use of a PICC 
to inject drugs is uncommon, clinicians should have open, non
judgmental conversations with patients about safe injection 
and smoking practices [24]. We also recommend that hospitals 
offer harm reduction kits upon discharge (eg, safer injection 
and smoking equipment, wound care items) [107]. Last, we 
support safe consumption sites to optimize the health and safe
ty of PWUD. Safe consumption sites are settings where people 
can go to use drugs and are monitored for overdoses or other 
adverse outcomes. They reduce overdose deaths, have the po
tential to reduce infections, and have been widely used in 
Europe, Australia, and Canada. In the United States, these ser
vices were not available until 2021, when New York City 
opened its first safe consumption site. In the hospital setting, 
PWUD have reported that having a supportive environment, 
such as a safe consumption site, would promote retention in 
care and risk reduction. Only a few acute care hospitals in 
Europe and Canada currently provide inpatient safe consump
tion sites, and preliminary evidence has shown that patients 
who use these sites are less likely to leave before medically ad
vised [113, 114]. We recommend consultation with 
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institutional teams and further exploration and expansion of 
safe consumption sites in acute care and community settings.

Substance Use Is Not a Contraindication to Hepatitis C Treatment

Per the American Association for the Study of Liver Diseases 
and IDSA guidelines, neither recent nor active substance use 
is a contraindication to hepatitis C treatment [115]. Several 
studies have shown that PWUD achieved high hepatitis C 
cure rates [116, 117], some regardless of medication for OUD 
treatment. Reinfection can occur, but rates appear to be lower 
than incident HCV infection rates among PWUD [118]. 
While optimal models of treatment are still being investigated, 
the guidelines support promoting harm reduction services (eg, 
syringe services programs, access to medication for OUD, and 
overdose education and naloxone distribution) as key compo
nents of HCV treatment among PWUD [115]. Treating people 
for active HCV who are injecting drugs is necessary to get closer 
to ending the HCV epidemic. Some hospitals have instituted 
processes for discharging PWUD with prescriptions for HCV 
medications waiting at the outpatient pharmacy; starting the 
HCV treatment process either during or immediately after hos
pitalization should be considered if resources are available [119].

RECOMMENDATIONS

In this situation, we would invite the patient for an ID visit. We 
would ask for his permission to discuss potential ongoing sub
stance use so that we could make his respite care stay more tol
erable and safer. We would invite the patient to describe 
triggers for his recent use and work with his SUD treatment 
providers to modify his substance use treatment plan if needed. 
We would check 2 sets of blood cultures, in addition to a com
plete blood count with differential, comprehensive metabolic 
panel, and C-reactive protein. Through a structured conversa
tion guide, we would ensure that the patient understands the 
risks (including new or worsening infection, death) and bene
fits of having a PICC, in addition to other antimicrobial treat
ment options (eg, long-acting antimicrobial infusions, oral 
antimicrobials, inpatient IV antimicrobials). We would also en
sure that he knows how to access safer equipment. In this SDM 
process, if the patient understands the risks and benefits and 
decides to continue IV cefazolin through the PICC (assuming 
blood cultures are negative), we would document a summary 
of the structured conversation in the electronic health record. 
We would also confirm that the respite care center has nalox
one on site and is trained in overdose reversal. We would not 
recommend readmission to the hospital if the patient were oth
erwise stable. We would treat the patient’s chronic hepatitis C, 
offer appropriate vaccinations, and, per guidelines [115], rec
ommend annual HCV RNA screening or more frequently (ie, 
every 3 months) if there is recurrence or ongoing substance use.

Next Steps for Shared Decision Support Tools for PWUD

As described in the 4 cases presented here, the clinical scenarios 
are as unique as the underlying psychosocial situations. There 
are no decision aids for patients with IDU-associated infec
tions, and it is unlikely that any will be developed because the 
complexity of the clinical scenarios and treatment options 
would require endless iterations. Thus, based on current avail
able data, we recommend using a conversation guide to help 
care team members engage patients in the care plan [6]. 
Given the worsening ID and SUD syndemic and lack of large 
clinical trials that incorporate patient preferences into treat
ment plans, there is a need for more research and training. 
The National Institutes of Health (National Institute on Drug 
Abuse, National Institute of Allergy and Infectious Diseases) 
should offer grant mechanisms specifically for projects that ex
amine SDM among PWUD in order to further inform best 
practices. Professional organizations should include conference 
sessions dedicated to the care of PWUD and discussing the im
portance of SDM with hospitalized individuals.

CONCLUSIONS

The ID and SUD syndemic continues to worsen, as evidenced by 
the rising number of patients experiencing infectious complica
tions from substance use. As ID clinicians, we must recognize 
and address the stigma and inequities that our patients face. 
In this review, we presented several clinical cases to illustrate a 
spectrum of scenarios and provided viewpoints, particularly 
where robust data are lacking. When caring for PWUD, we rec
ommend drawing on principles of SDM and harm reduction to 
optimize patient autonomy, health, and safety.
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