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REVIEW
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A s a result of the epidemic of opioid use disorder 
(OUD), there has been a secondary surge in hospi-
talizations for infectious complications of injection 
drug use (IDU).1,2 In the previous 10 years, there have 

been significant increases in IDU-associated human immuno-
deficiency virus (HIV)3 and hepatitis C virus (HCV)4 infection as 
well as increased hospitalizations from IDU-associated skin and 
soft tissue infections, osteomyelitis, septic arthritis, bacteremia, 
fungemia, and infective endocarditis in the United States.2,5-7 
Patients admitted with IDU-associated infections have long 
lengths of stay, high rates of leaving against medical advice 
(AMA), readmission, and mortality.8-13 In a British cohort (medi-
an age 36 years), 5-year mortality after an episode of IDU-asso-
ciated endocarditis was 42%.14 Admissions for IDU-associated 
infections can be a troubling experience for both patients and 
providers alike.15 While management decisions of IDU-asso-
ciated infectious syndromes have sometimes been based on 
emotion, dogma, and an often-stigmatizing approach toward 
people suffering from addiction,16 with a better understanding 
of addiction and effective treatments, as well as accumulating 
data in both addiction and infectious disease fields, it is an ap-
propriate time to reevaluate the approach to treatment.

The goal of this review is to examine recent evidence and at-
tempt to answer questions that frequently arise in the manage-

ment of hospitalized patients with IDU-associated infections. The 
questions addressed in this review primarily stem from the discus-
sion of Schranz and colleagues in their description of increasing 
hospitalizations for IDU-associated endocarditis.7 Additionally, 
questions were developed from discussions with practicing aca-
demic hospitalists. For each question, a review of the published 
literature was performed, with a focus on articles published be-
tween 2014 and 2019. Finally, a framework for how to approach 
patients with infectious complications of IDU is presented. As a 
comprehensive review of infectious complications of OUD would 
be difficult to cover in one review, this review will focus on eight 
questions that frequently arise in the care of inpatients.

KEY MANAGEMENT QUESTIONS IN THE  
INPATIENT MANAGEMENT OF INFECTIOUS 
COMPLICATIONS OF OUD
How Should OUD Be Managed in the Hospital?
Management of an IDU-associated infection is incomplete with-
out addressing the underlying addiction in some way. Addiction 
is highly undertreated among patients with IDU-associated in-
fections, which may contribute to poor infection-related out-
comes.8,13,17 Opioid agonist therapy (buprenorphine and meth-
adone) to prevent withdrawal should be routinely offered to all 
patients with OUD, including those with infectious complications 
of OUD, to facilitate appropriate medical treatment and engage 
patients in long-term addiction treatment. Referral to addiction 
treatment has been associated with improved IDU-associated 
endocarditis mortality,18 and initiation of medications for OUD 
(MOUD) can be achieved successfully in the emergency depart-
ment, inpatient wards, and specifically in patients admitted with 
IDU-associated endocarditis.19-21 Protocols and resources for 
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Hospitalists are increasingly responsible for the 
management of infectious consequences of opioid 
use disorder (OUD), including increasing rates of 
hospitalization for injection drug use (IDU)-associated 
infective endocarditis, osteomyelitis, and soft tissue 
infections. Management of IDU-associated infections 
poses unique challenges: symptoms of the underlying 
addiction can interfere with care plans, patients often 
have difficult psychosocial circumstances in addition to 
their addiction, and they are often stigmatized by the 
healthcare system. Although there are few randomized 
trial data to support one particular approach to 

management, the literature suggests that successful 
treatment of IDU-associated infections requires 
appropriate antimicrobial and surgical interventions 
in addition to acknowledgment and treatment of the 
underlying OUD. In this narrative review, the best available 
evidence is used to answer several of the most commonly 
encountered questions in the management of IDU-
associated infections. These data are used to develop a 
framework for hospitalists to approach the care of patients 
with IDU-associated infections. Journal of Hospital 
Medicine 2020;15:606-612. © 2020 Society of Hospital 
Medicine
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inpatient management of withdrawal and initiation of MOUD 
are available along with telephone support services for provid-
ers seeking guidance on specific cases.21,22 Inpatient addiction 
consult services are an important resource for the management 
of hospitalized patients with addiction and are associated with 
increased completion of antibiotics, decreased AMA discharge, 
and increased rates of MOUD provision among patients with 
IDU-associated infections.12 However, when unavailable, initi-
ation of opioid agonist therapy does not require an addiction 
specialist. Linkage to outpatient addiction care is ideal; however, 
opioid agonist therapy initiated in the hospital can be tapered 
prior to discharge if this is unavailable. Figure 1 outlines the initi-
ation of methadone or buprenorphine for the treatment of both 
withdrawal and OUD in the inpatient setting.20,21

Who Can Prescribe Medications for Treatment  
of OUD in Hospitalized Patients?
Although buprenorphine prescribing in the outpatient set-
ting requires certification, inpatient physicians are exempt 
from these requirements and can prescribe buprenorphine 
or methadone in the hospital setting.20 In the outpatient set-
ting, buprenorphine prescription is restricted to providers with 
a Drug Addiction Treatment Act of 2000 (DATA 2000) waiver, 
also known as an “X-waiver.” X-waiver training is 8 hours, and 
free web-based training is available.23 At the time of discharge, 
non-X-waivered physicians can prescribe up to 72 hours of bu-
prenorphine as a bridge to follow-up with outpatient addiction 
services.24 In the outpatient setting, methadone can only be ob-
tained through approved methadone maintenance programs 
(MMP); however, many such programs are often willing to do in-
takes on the same day or next day following hospital discharge. 
For patients already taking methadone at the time of admis-
sion, their MMP should be contacted during business hours 
to confirm the patient-reported dose. If the MMP cannot be 
contacted on the day of admission, the starting dose of metha-
done indicated in Figure 1 is sufficient to prevent precipitation 
of acute withdrawal. The decision of whether to initiate bu-
prenorphine, methadone, or extended-release naltrexone for 
the treatment of OUD is nuanced and includes consideration of 
local resources, patient preference, comorbidities, and hospital 
policy. Successful initiation of inpatient MOUD requires knowl-
edge of local addiction treatment resources. Social workers 
and case managers can be used to identify outpatient provid-
ers willing to continue MOUD. If no plans or desire for outpa-
tient addiction treatment exist, methadone and buprenorphine 
can be tapered during the last week of hospitalization.

Is It Safe to Place a Peripherally Inserted Central 
Catheter in a Patient Who Injects Drugs?
Many practitioners believe that IDU is an absolute contrain-
dication to the use of peripherally inserted central catheters 
(PICC) for administration of antimicrobials; however, evidence 
of harm is lacking.25,26 In a review of outpatient parenteral anti-
microbial therapy (OPAT) in patients with IDU, there were low 
overall rates of line-related adverse events and no significant 
difference in complications between IDU and non-IDU patients 

receiving OPAT.27 As with any medical intervention, risks and 
benefits must be balanced. Aside from patient comfort, a PICC 
allows patients to receive intravenous (IV) antimicrobials in a 
nonhospital setting, which may be more therapeutic for their 
addiction. Peripheral venous access can be difficult in patients 
with IDU who often have atrophic superficial veins. While often 
cited as a reason to avoid PICCs, there is no empirical evidence 
that PICC placement leads to increased drug use among peo-
ple with OUD. Similarly, depriving a patient of a PICC does not 
prevent drug use, but it may prevent patients from completing 
infection treatment in a more acceptable setting. The most se-
rious concern with a PICC is that if a patient injects drugs, tran-
sient bacteremia/fungemia could seed this prosthetic material 
and lead to worsening infection. Providers should employ a 
risk-based approach to the use of PICCs considering patient 
preferences, addiction disease activity, and stability of home 
environment weighed against the potential risks of prolonged 
hospitalization, clinic-based antibiotic infusions through a pe-
ripheral IV, or possibly suboptimal oral antimicrobial treatment.

What Is the Best Location for Patients to Receive 
Antibiotics for Their IDU-Associated Infection?
Antimicrobial treatment for severe IDU-associated infections 
such as endocarditis and osteomyelitis has traditionally includ-
ed 4- to 6-week hospital admissions to complete the entirety of 
IV therapy. This practice has recently been called into question. 
Extended hospitalization for patients with IDU-associated infec-
tions—often not receiving evidence-based treatment for their 
addiction—can be a harrowing experience and may be antithera-
peutic.15,28 Disposition decisions for patients with IDU-associated 
infections should involve risk stratification to assess addiction dis-
ease activity and take into account inpatient addiction treatment 
resources and patient preference, culture/availability of skilled 
nursing facilities (SNFs), and safety of the home environment.29 
Some emerging models of care take advantage of long hospi-
talizations by engaging patients with comprehensive addiction 
services including substance use group meetings, counseling, 
and social resources. Another model using OPAT with intensive 
outpatient follow-up for both addiction and infection treatment 
showed similar infection outcomes, lower cost, and improved 
patient satisfaction compared with in-hospital treatment.30 When 
available, medical respite programs and OPAT-friendly residen-
tial addiction programs have shown success and financial sav-
ings as well.31,32 Still, many patients would prefer home OPAT, 
and there is evidence that home OPAT is no less successful than 
OPAT provided in an SNF.33 Despite this mounting evidence, 
there remains systemic stigmatization of people with OUD and 
inequity, as many SNFs and home infusion companies will not 
provide either MOUD or services to patients with OUD.34

Can Oral Antibiotics Be Used to Treat Severe  
Infections Due to IDU?
A general principle of infectious diseases is that oral antibi-
otics should be used whenever possible when presumed to 
be noninferior to IV alternatives. Accumulating evidence in the 
infectious disease literature suggests that there is a role for in-
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creasing the use of oral antibiotics for serious infections. Two 
recent pivotal randomized trials have questioned the dogma 
surrounding the use of IV antibiotics for the management of 
orthopedic infections and endocarditis. However, these stud-
ies included few patients with infections due to IDU.35,36 One 
study of oral antibiotics specifically in patients with IDU-associ-
ated infection showed that an all-oral regimen for the manage-
ment of IDU-associated right-sided endocarditis was effective 
and well-tolerated.37 While oral antibiotics decrease the need 
for long-term hospitalization and OPAT, similar or even more 

intensive follow-up of these patients is required to ensure an 
appropriate response to treatment. Oral antibiotics should not 
be used to simply expedite discharge but instead should be 
done with careful planning and close follow-up.

When using oral antibiotics for severe infections, attempts 
should be made to use agents with the highest oral bio-
availability, tolerability, and affordability. Antimicrobials with 
near-complete oral bioavailability include fluoroquinolones, 
triazoles, oxazolidinones (linezolid and tedizolid), clindamy-
cin, trimethoprim-sulfamethoxazole, doxycycline, metronida-

FIG 1. Treatment of Hospitalized Patients with Opioid Use Disorder Undergoing Withdrawal
aMethadone should be used with caution in patients with QTc prolongation.
bBuprenorphine can precipitate opioid withdrawal and should only be used in patients already with clear evidence of opioid withdrawal.
cLong-term opioid agonist therapy is preferred and should be strongly encouraged.

Abbreviations: COWS, clinical opioid withdrawal scale; ECG, electrocardiogram; QTc, corrected QT.
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agonist therapy?c
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Buprenorphine

• Taper by 1-2 mg 
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days

• If needed can be 
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over 3-5 days

No

Methadone

• Taper by 10%-20% 
daily over 10-14 
days

• If needed can be 
rapidly tapered 
over 3-5 days

Methadone
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• Day 1: 20 mg oral or parenteral dose

• Reassess in 2-4 hours; if continued 
withdrawal symptoms, give additional  
10 mg dose

• Maximum day 1 dose: 40 mg
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mg every 3 days to relieve withdrawal 
symptoms

Buprenorphineb

• COWS > 5-6

• Day 1: 4 mg sublingual dose

• Reassess in 2-4 hours; if continued 
withdrawal, give another 4 mg dose

• Maximum day 1 dose: 8 mg

• Uptitrate over 3 days as needed for 
control of withdrawal symptoms

• Maximum day 2 dose: 12 mg

• Maximum day 3 dose: 16 mg
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FIG 2. Framework for the Management of Patients with IDU-Associated Infections

Abbreviations: ART, antiretroviral therapy; DSM 5, Diagnostic and Statistical Manual of Mental Disorders 5; HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human im-
munodeficiency virus; ID, infectious diseases; IDSA, Infectious Diseases Society of America; IDU, injection drug use; IE, infective endocarditis; IV, intravenous; MOUD, medications for opioid use 
disorder; NSAID, nonsteroidal anti-inflammatory drug; OUD, opioid use disorder; PICC, peripherally inserted central catheter; PrEP, HIV preexposure prophylaxis.
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zole, cefadroxil, and other select oral cephalosporins. One 
approach is to complete a short course of inpatient induction 
therapy with IV antimicrobials followed by consolidation ther-
apy with oral antibiotics. In a study of uncomplicated Staphy-
lococcus aureus bacteremia, a similar approach with initial IV 
therapy and oral linezolid follow-up treatment was noninferior 
to all-IV treatment.38 Decisions about the early transition to oral 
antimicrobials should be made in conjunction with infectious 
disease specialists where available.

What Is the Role of Long Half-Life IV Antibiotics  
for Treating IDU-Associated Infections?
Dalbavancin and oritavancin are extremely long half-life IV 
glycopeptide antibiotics for gram-positive bacterial infections 
that require, at most, weekly administration. These agents al-
low IV-equivalent antibiotics to be delivered without the need 
for daily infusions or PICCs. Currently, both are approved by 
the United States Food and Drug Administration only for skin 
and skin structure infections, but there are increasing reports 
of successful use in more severe infections including osteomy-
elitis, bacteremia, and endocarditis.39-42 Two studies of dalba-
vancin in vulnerable populations, including primarily IDU-as-
sociated infections, found a somewhat unimpressive 56% and 
71% clinical response and success rate, respectively. Without 
comparison groups, one cannot conclude that patients would 
have done any better with traditional OPAT or long-term 
hospitalization.24,43 Overall, the role of these antimicrobials in 
IDU-associated infections remains unclear.

Is Surgical Placement of Prosthetic Material Safe  
in Patients With IDU-Associated Infections?
When surgery for an IDU-associated infection has the potential 
to be acutely lifesaving, it should be offered. There is a concern 
that surgical interventions that require placement of prosthetic 
material might serve as a nidus of future infection in the set-
ting of ongoing IDU. Although treatments for many substance 
use disorders are effective—particularly medications to treat 
OUD—addiction is a relapsing chronic condition, and at least, 
some future drug use is an expected part of the course. Re-
search comparing outcomes after valve surgery between IDU 
and non–IDU-associated endocarditis patients shows no dif-
ference in short-term outcomes,44 but longer-term data show 
increased mortality between 60 and 180 days postoperatively, 
higher rates of valve-related complications, and up to 53% re-
infection rates.10,45,46 These studies are limited by the lack of 
a nonsurgically treated control group and little information 
on the rate of addiction treatment, which may be protective 
against these negative outcomes. In contrast, another study 
found that surgery was the strongest predictor of survival 
among patients with IDU-associated endocarditis after a me-
dian of 3.6 years follow-up.18 Another consideration is that pa-
tients with IDU-associated infection tend to be younger, and 
despite advancements, many modern prostheses have a finite 
lifespan. When multiple surgical options exist, a procedure 
that avoids prosthetic material is preferred. For example, in a 
meta-analysis of studies of tricuspid valve endocarditis (41% 

IDU-associated), there was no mortality difference between 
valve repair compared with valve replacement, but there was a 
significantly lower rate of recurrent endocarditis among those 
with a repair only.47 Decisions about surgery must be individu-
alized and consider a patient’s engagement in OUD treatment, 
social support, prior success with treatment, treatment and re-
lapse prevention resources, and access to harm reduction in-
terventions such as sterile syringes.

What Are Appropriate Harm Reduction Interventions 
for Patients Hospitalized With Infections Due to IDU?
A prolonged admission for IDU-associated infections is an 
opportunity to provide patients with education, health main-
tenance services, and secondary prevention interventions for 
both infection and overdose. Based on epidemiologic risk, 
patients should be screened for HIV, HCV, hepatitis B, syphi-
lis, gonorrhea, and chlamydia. Patients should be vaccinated 
against hepatitis A, influenza, and tetanus (and pneumococcus 
if indicated), if unvaccinated or without vaccination records. 
Patients positive for HIV should be evaluated by an infectious 
disease specialist with consideration of the rapid initiation of 
antiretroviral therapy. Patients positive for HCV or hepatitis B 
should be referred for treatment in the outpatient setting. Pa-
tients without HIV should be educated about HIV preexposure 
prophylaxis and referred to outpatient services. 

Harm reduction involves meeting patients where they are 
and providing services they are willing to accept to improve 
their health or prevent negative outcomes. One important 
strategy for reducing harm involves maintaining patients in 
care for their addiction and infection as much as possible, 
ideally avoiding AMA discharge. In one cohort of patients ad-
mitted with IDU-associated infections and OUD, 49% of those 
without an addiction medicine consult left AMA.12 If patients 
plan to leave AMA, all efforts should be made to provide them 
with oral antibiotics that might be effective, even if suboptimal, 
for their infection. Hospitalists should consider documenting 
an oral “antibiotic contingency plan” that can be rapidly en-
acted if a patient is imminently leaving the hospital. The pa-
tient should be provided with outpatient follow-up appoint-
ments with infectious disease or primary care. All patients with 
IDU-associated infections should be discharged with naloxone, 
overdose prevention education, and community resources for 
addiction treatment and syringe exchange programs.

GENERAL APPROACH TO INPATIENT  
MANAGEMENT OF INFECTIOUS  
COMPLICATIONS OF OUD
Management of IDU-associated infection should be organized 
around a multidisciplinary framework with careful attention to 
infection treatment, OUD treatment, and harm reduction inter-
ventions (Figure 2). The first step in managing IDU-associated 
infections is recognizing addiction in the acute care setting. 
Substance use disorders, including OUD, are often unrecog-
nized in patients presenting with IDU-associated infections.48 
The Rapid Opioid Dependence Screen, a validated screening 
tool for OUD, can be quickly administered for all patients who 
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present with endocarditis, bacteremia, skin and soft tissue in-
fections, vertebral and epidural infections, and HIV and HCV 
infections.49 In addition to directly questioning patients about 
substance use, Figure 2 lists epidemiologic, physical exam, 
and laboratory findings that might suggest to the provider that 
OUD may be present.

The approach to infection management is similar to 
non-IDU-associated infections, including identifying a source, 
evaluating for complications and need for source control pro-
cedures, and administering antimicrobials. Management of 
the substance use disorder includes treatment of acute with-
drawal, control of pain, initiation of MOUD when appropriate, 
and linkage to outpatient addiction treatment services in addi-
tion to harm reduction interventions.

CONCLUSION
Hospital admissions for infectious complications of IDU are 
increasingly common and are difficult experiences for both 
patients and providers. However, these hospitalizations serve 
as a “reachable moment” to engage patients with OUD into 
medical care and initiate holistic treatment of their infection 
and underlying substance use disorder.28,50 Significant sys-
tems-level barriers remain to comprehensive management of 
the overlapping infectious disease and opioid epidemics. Nev-
ertheless, it is critical to acknowledge that the infections are a 
symptom of an underlying substance use disorder, a key first 
step in improving the care of patients hospitalized with infec-
tious complications of OUD. Just like the many acute exacer-
bations of chronic illness managed by hospitalists, treatment of 
these episodes of “acute decompensated addiction” require 
evidence-based management of the underlying disease and 
its infectious consequences using a harm reduction approach.

Disclosures: The authors both report no conflict of interest.
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