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Infectious diseases (ID) physicians are increasingly responsible for the management of infectious consequences of substance use 
disorders (SUD). While we are often consulted for diagnosis and treatment of the infectious disease, it is clear that successful man-
agement of these infections requires a holistic approach, including acknowledgement and treatment of the underlying SUD. As we 
have learned through years of treating human immunodeficiency virus and hepatitis C virus infections, ID physicians have unique 
expertise in addressing both the infection and the complex biopsychosocial factors that underpin the infection. Many ID physicians 
have incorporated the management of addiction as part of their scope of practice, and here we seek to give a name and define the role 
of these ID/addiction dual specialists. We define the potential role of ID/addiction physicians in clinical care, health administration, 
and research, as well as provide recommendations to bolster the supply and reach of this burgeoning subspecialty.
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In 2018, over 68  000 drug overdose deaths occurred in the 
United States, continuing a trend of increasing drug-related 
mortality that spans more than a decade [1]. While initial in-
creases in opioid overdose deaths in the late 1990s were attribut-
able to prescription opioids, changes in the drug supply have led 
to the involvement of heroin or illicitly manufactured fentanyl 
in the majority of these deaths [2]. Although opioids remain 
implicated in the largest number of deaths, there are increases 
in overdoses involving all drug classes and polysubstance use, 
with especially large increases from stimulants [3, 4]. Substance 
use disorders (SUD), including opioid use disorders (OUDs), 
are chronic, relapsing diseases of the brain and can be effec-
tively treated using a chronic-care model and medications [5]. 
There are 3 Food and Drug Administration–approved medica-
tions for OUD (MOUDs)—buprenorphine, methadone, and 
extended-release naltrexone—that reduce opioid cravings, 
reduce overdoses, and lead to decreased mortality, yet these 
lifesaving medications remain underutilized and inaccessible to 
many [6]. According to the Surgeon General’s report, only 1 in 
10 Americans with addiction receive treatment, and many of 
them get care that isn’t evidence-based [7].

Increasing rates of OUD have resulted in an emergent epi-
demic of infectious complications of infection drug use (IDU) 

that include outbreaks of human immunodeficiency virus (HIV) 
[8, 9] and hepatitis C virus (HCV) [10], as well as increasing hos-
pitalizations and deaths from skin and soft tissue infections, os-
teomyelitis, septic arthritis, bacteremia, central nervous system 
infections, and infective endocarditis [11–15]. While the inci-
dence of IDU-associated infectious syndromes has increased, 
the medical system has not risen to meet these challenges. 
Among patients presenting to the health-care system with OUD-
associated infections, addiction as the underlying cause of the di-
sease is often under-recognized and undertreated, with relatively 
few people receiving life-saving MOUDs [16–18]. Furthermore, 
when addiction care is available, it is often fragmented and not 
well integrated with ID care. Addiction medicine care among pa-
tients with IDU-associated infections can be cost-effective and is 
associated with improved infection and addiction outcomes [19, 
20]. Referral to addiction treatment is associated with decreased 
mortality in patients with IDU and infective endocarditis [21]. 
Additionally, patients with HIV who receive medications for their 
SUDs have improved viral suppression and increased retention in 
HIV care [22–24]. Among patients with HCV, the provision of 
MOUDs facilitates successful cures and is feasible in primary care 
and in methadone maintenance programs [25]. There is a need 
for physicians and health-care systems able to provide integrated 
care to patients with IDU-associated infectious diseases.

THE CASE FOR INFECTIOUS DISEASE/ADDICTION 
SPECIALISTS

ID physicians are uniquely equipped to integrate treatment for 
SUDs into clinical infectious disease care. Doing so has the po-
tential to make major impacts on the lives of individual patients 
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and on the health-care system as a whole. ID physicians rou-
tinely confront the social determinants of health, whether 
through HIV treatment or other diseases enabled by poverty. 
Our patients are often the most stigmatized and neglected by 
society. Thus, we are especially attuned to the delicate interplay 
between an individual’s environment, social circumstances, 
mental health, and medical conditions, and how each of these 
issues must be addressed to achieve successful health outcomes. 
Our expertise and impartiality are well suited to the treatment 
of addiction and its infectious complications. Furthermore, 
many ID physicians report interest in managing addiction, and 
some already make this a part of their routine practice [26].

Patients with infectious complications of addiction will ben-
efit from the comprehensive, coordinated care made possible 
by ID/addiction physicians. Just as Ryan White–funded HIV 
clinics lead to improved outcomes, compared to privately in-
sured patients, through providing integrated medical, behav-
ioral, and social services [27], ID/addiction physicians take a 
similar, all-inclusive approach. The compassion and dedication 
required to manage infectious complications of the opioid ep-
idemic are traits that characterize ID physicians. These traits 
were most prominent during the early HIV/acquired immuno-
deficiency symdrome epidemic in the United States, but have 
remained consistent over time, as evidenced by work with tu-
berculosis and Ebola. The ID community has consistently ven-
tured into uncharted territories that others resist.

Addiction treatment should not be limited to those spe-
cialties that have traditionally treated it. Currently, clinicians 
in internal medicine, psychiatry, and family medicine provide 
most addiction care. There is, however, room to expand as this 
disease cuts across disciplines. This is especially pertinent for 
specialists who encounter the infectious sequelae of SUD, such 
as infectious disease physicians. There is a need for physicians 
with dual expertise in the management of both infectious dis-
eases and SUD. Just as some ID physicians have chosen to spe-
cialize in the treatment of HIV or transplant ID, we propose 
the recognition, promotion, and development of ID/addiction 
specialists.

Clinical Needs

ID/addiction physicians are needed in clinical care to both 
improve individual patient outcomes and to impact the larger 
care-delivery system. First, expertise in addiction medicine is 
crucial for the inpatient management of our patients with se-
rious bacterial or fungal infections caused by ongoing illicit 
drug use [19]. The recognition and diagnosis of addiction in 
these patients is the first step to increasing awareness and transi-
tioning toward addiction treatment. IDU-associated infections 
lead to high rates of readmission and have high mortality, and 
there is reason to believe that inpatient initiation of MOUDs 
improves both infection- and addiction-related outcomes for 
those with underlying OUD [16, 19, 28, 29]. ID/addiction 

physicians provide holistic integrated care, aid in transition to 
the outpatient setting, and co-manage patients’ infections and 
addiction after discharge. They are an important voice in deter-
mining surgical candidacy, based on an evaluation of infection 
severity and addiction disease activity. ID/addiction physicians 
also aid in a more seamless hand-off or transition of care to pri-
mary care or addiction medicine providers for long-term OUD 
management once the infectious complication has been treated. 
For acute bacterial and fungal infections, which require several 
weeks of curative treatment, the MOUDs provided by ID/ad-
diction physicians serve as secondary prevention of future in-
fections and are especially important when prosthetic material 
has been introduced.

There is a similar need for integrated infectious disease and 
addiction medicine services in the settings of HIV and HCV 
treatment. Integrated programs that include HIV, HCV, and 
OUD treatment exist, but are not widespread. For HIV, infec-
tious disease physicians can provide MOUDs in addition to 
antiretroviral therapy, which enhances adherence and reten-
tion in care, facilitates viral suppression, and prevents trans-
mission of HIV [22–24, 30]. People living with HIV have a 
high burden of chronic pain and frequent use of long-term 
opioid therapy; many of these patients also have or may de-
velop concomitant OUD. Infectious disease physicians are 
able to implement safe opioid prescribing, in addition to 
identifying addiction and implementing addiction treatment. 
HCV is now easily curable and only requires 8–12 weeks of di-
rectly acting antiviral (DAA) treatment to develop a sustained 
viral response. Mathematical modeling has demonstrated that 
MOUD treatment linked with DAA can reduce new HCV in-
fections [31]; thus, ID specialists can provide both DAAs and 
MOUDs to promote retention in care and increased rates of 
cure, as well as reduce reinfections.

Administrative and Policy Needs

On a health-system level, ID/addiction physicians use their ex-
pertise to help design and improve systems of care for patients 
with IDU-associated infections. They help develop policies to 
ensure evidence-based care for patients with infections from 
SUDs. This includes system-level procedures, such as order sets 
to promote health-care maintenance for patients with addiction 
(eg, HIV, HCV, and sexually transmitted infection screening; 
hepatitis A and B vaccination; education/referral for HIV pre-
exposure prophylaxis services; and opioid overdose prevention 
and naloxone distribution). There is a need for leadership of 
multidisciplinary teams for the management of complicated 
infections requiring surgical intervention [32]. Perhaps most 
importantly, ID/addiction physicians help reduce stigma for 
health-system stakeholders and normalize addiction as a med-
ical problem in need of medical treatments. In a health policy 
capacity, ID/addiction physicians should bring attention to 
the problems of IDU-associated infections and advocate for 
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legislation to support solutions. Examples include lobbying to 
deregulate the prescription of buprenorphine [33], expanding 
access to syringe exchange programs, and supporting funding 
for pre-exposure prophylaxis.

Research Needs

Although there are many evidence-based actionable interven-
tions for patients with SUDs, many questions remained unan-
swered, especially in the field of infectious sequelae of substance 
use. Very broadly speaking, there is no established best prac-
tice to manage infectious complications of addiction; thus, ex-
panding research in this area is important to informing clinical 
practice, especially in large, busy, tertiary hospital programs. 
A number of issues in need of investigation come up in daily 
clinical practice, such as: in what setting should patients with 
IDU-associated infections be treated? Are MOUDs effective at 
preventing initial or recurrent infections? Which MOUD pro-
vides the most protective benefit to infected patients? Is inpa-
tient initiation of MOUD superior to a referral for treatment? 
Are peripherally inserted central catheters safe in patients with 
ongoing SUDs? What is the role of oral antibiotics for serious 
IDU-associated infections? What is the role of antibiotics with 
very long half-lives? These are critical knowledge gaps with 
wide-ranging implications that ID/addiction physicians are 
poised to help answer.

APPROACHES TO THE PROBLEM

Enhancing Training in Addiction Medicine

Medical trainees are frequently confronted with the sequelae of 
opioid misuse and use disorder, including fatal and nonfatal over-
doses and infectious diseases. They also routinely help manage 
the complex social issues associated with addiction, such as a 
lack of housing, domestic violence, and food insecurity. Yet de-
spite frequent exposure to substance use disorders, few internal 
medicine residents feel very confident in diagnosing addiction 
and fewer feel comfortable providing treatment [34]. To enhance 
training in addiction medicine, infectious disease fellowship 
programs should offer rotations on addiction medicine con-
sult services, which have been shown to have beneficial effects 
on residents’ addiction expertise (Table 1) [35]. All graduating 
ID fellows should complete the Drug Abuse Treatment Act of 
2000 waiver training to prescribe buprenorphine. ID/addiction 
fellowship tracks, akin to transplant ID concentrations, should 
be developed to provide focused clinical, research, and mentor-
ship opportunities. Interested fellows should be referred to apply 
for training programs, such as the National Institute on Drug 
Abuse (NIDA) and Boston Medical Center’s Fellow Immersion 
Training in Addiction Medicine program [36], as well as the 
American Society of Addiction Medicine’s Ruth Fox Scholarship 
[37]. For fellows dedicated to a career at the crossroads of ID and 
addiction medicine, opportunities for combined ID/addiction 

medicine fellowship programs should be expanded, with a goal 
of sitting for both ID and addiction boards [38].

Outside of ID fellowship training, there are opportunities 
and needs to increase all ID physicians’ comfort with addiction. 
Cross-pollination between ID and addiction medicine divisions 
will be mutually beneficial. It will allow for better understand-
ings of the nuances of assessment and management of patients 
with infectious complications of SUD. The development of 
multi-disciplinary care conferences for complex ID/addiction 
cases is a first step toward integrated care. Having ID physicians 
stationed in addiction medicine clinics, and vice versa, where 
they are available for real-time consultation, will improve care 
and build mutual expertise. Although addiction treatment is 
not within the scope of training for many ID physicians, all of us 
confront patients with SUDs. Thus, all ID physicians should be 
educated on the tenets of harm reduction, and gain experience 
counseling patients on safe injection practices (eg, not reusing 
injection equipment, regular skin cleaning), syringe service 
programs, overdose education and naloxone use, and MOUDs.

Table 1.  Actions to Develop the Field of Infectious Disease/Addiction 
Medicine

Actions to enhance training in addiction medicine

  For infectious disease fellows

  ○  DATA waiver training for all ID fellows

  ○  Fellow rotations in addiction medicine

  ○  Cross-disciplinary training programs (FIT, Ruth Fox Scholarship)

  ○  Development of ID/addiction tracks within ID fellowship programs

  ○  Creation of combined ID/addiction fellowship programs

  For all infectious disease physicians

  ○  Joint ID and addiction medicine case conferences and grand rounds

  ○ � Multidisciplinary care teams for infectious complications of SUD syn-
dromes (eg, endocarditis teams)

  ○  ID and addiction attendings with “office hours” in each other’s clinics

  ○ � Experience visiting harm reduction programs, including syringe ex-
change programs

Actions at the ID society level

  ○  ID/addiction interest groups and dedicated message boards

  ○  Mentorship programs

  ○ � Inclusion of ID/addiction specialists on guidelines committees (eg, 
endocarditis)

  ○  ID/addiction early career investigator society grant awards

  ○  Addiction track at ID Week with dedicated presentations and meetings

  ○ � Support for publication of ID/addiction research in society-sponsored 
journals

Actions to improve research

  ○ � Encourage investigators to apply for funding through NIDA and NIAID 
for ID/addiction projects

  ○ � Earmarked NIH funding for research of ID/addiction topics, including 
demonstration projects and implementation science

  ○ � Fast-track grant evaluations for ID/addiction topics with reviews 
every 3 months, rather than 6 months.

Abbreviations: DATA, Drug Abuse Treatment Act of 2000; FIT, Fellows Immersion Training 
in Addiction Medicine Program; ID, infectious disease; NIAID, National Institute of Allergy 
and Infectious Disease; NIDA, National Institute on Drug Abuse; NIH, National Institutes of 
Health; SUD, substance use disorders.
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Society-level Interventions

ID/addiction physicians in leadership roles of the Infectious 
Diseases Society of America (IDSA), Society for Healthcare 
Epidemiology of America, HIV medical association, and 
Pediatric IDSA will help guide the implementation of 
programs to nurture this emerging field. The development of 
an interest group, the creation of dedicated message boards, 
and providing mentorship will help build a community of 
ID/addiction physicians in the IDSA. Ensuring the repre-
sentation of addiction specialists on guideline and ID Week 
planning committees will help spread best practices and ed-
ucation to other IDSA members. IDSA-sponsored journals 
have already done an excellent job of publishing innovative 
research at the intersection of ID and addiction, and will con-
tinue to be an important asset. The ID societies should con-
tinue their support of ID Week Drug Abuse Treatment Act 
2000 waiver trainings, as well as efforts to expand the general 
ID workforce.

Research Interventions

To improve the volume and quality of clinical research, funding 
organizations should be lobbied to increase the availability 
of grants dedicated to infectious complications of addiction. 
Investigators should be encouraged to apply for National 
Institutes of Health funding through the NIDA, in addition to 
the National Institute of Allergy and Infectious Disease. The 
National Institute of Allergy and Infectious Disease and NIDA 
should consider a fast-track grant review mechanism, similar to 
that for HIV research, for high-priority ID/addiction research, 
especially for projects that expand access to SUD treatment. 
A  focus on pragmatic clinical trials, and implementation and 
demonstration projects, is of particular importance; we have 
treatments with proven efficacy for both infections and ad-
diction, but a significant implementation and dissemination 
gap remains. Finally, researchers should publish their work in 
a variety of journal disciplines, such as general medicine and 
substance use disorder journals, in order to better disseminate 
knowledge outside of the ID community.

CONCLUSION

Infectious diseases account for a large proportion of 
nonoverdose deaths among people with opioid use disorder 
and other substance use disorders [39, 40]. Infectious disease 
physicians are uniquely prepared to help treat both infectious 
diseases and comorbid SUDs. Some ID physicians have already 
made addiction medicine a regular part of their clinical prac-
tice and research agenda. We propose the establishment of ID/
addiction as a discrete subspecialty within ID, to help grow the 
cadre of physicians with dual expertise in this important field. 
Additionally, all ID physicians should gain expertise recog-
nizing SUDs and implementing harm reduction interventions. 

Through educational initiatives, society activities, and the pro-
motion of research, we believe ID physicians will be able to fill 
an important need in addressing the current drug overdose 
crisis and the future infectious disease/substance use disorder 
syndemic.

Notes
Financial support. This work was supported by the NIDA (grant number 

K02DA032322 to S. A. S.).
Potential conflicts of interest. S. A. S. received grant funding from the 

National Institute on Drug Abuse in support of this work for mentorship 
activities regarding the interaction of opioid use disorder and infectious 
diseases. Both other authors report no potential conflicts. All authors have 
submitted the ICMJE Form for Disclosure of Potential Conflicts of Interest. 
Conflicts that the editors consider relevant to the content of the manuscript 
have been disclosed.

References
1.	 Ahmad  FB, Escobedo  LA, Rossen  LM, Spencer  MR, Warner  M, Sutton  P. 

Provisional drug overdose death counts. National Center for Health Statistics. 
2019. Available at: https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm. 
Accessed 25 July 2019.

2.	 Scholl L, Seth P, Kariisa M, Wilson N, Baldwin G. Drug and opioid-involved over-
dose deaths - United States, 2013–2017. MMWR Morb Mortal Wkly Rep 2018; 
67:1419–27.

3.	 Barocas  JA, Wang  J, Marshall  BDL, et  al. Sociodemographic factors and social 
determinants associated with toxicology confirmed polysubstance opioid-related 
deaths. Drug Alcohol Depend 2019; 200:59–63.

4.	 Kariisa M, Scholl L, Wilson N, Seth P, Hoots B. Drug overdose deaths involving 
cocaine and psychostimulants with abuse potential - United States, 2003–2017. 
MMWR Morb Mortal Wkly Rep 2019; 68:388–95.

5.	 Pace CA, Samet JH. In the clinic. Substance use disorders. Ann Intern Med 2016; 
164:ITC49–64.

6.	 National Academies of Sciences, Engineering, and Medicine. Medications for 
opioid use disorder save lives. Washington, DC: The National Academies Press, 
2019. doi:10.17226/25310

7.	 Facing addiction in America: the surgeon general’s report on alcohol, drugs, 
and health. US Department of Health and Human Services (HHS), Office of the 
Surgeon General, Facing Addiction in America: The Surgeon General’s Report on 
Alcohol, Drugs, and Health. Washington, DC: HHS, 2016.

8.	 Cranston K, Alpren C, John B, et al. Notes from the field: HIV diagnoses among 
persons who inject drugs - Northeastern Massachusetts, 2015–2018. MMWR 
Morb Mortal Wkly Rep 2019; 68:253–4.

9.	 Golden MR, Lechtenberg R, Glick SN, et al. Outbreak of human immunodefi-
ciency virus infection among heterosexual persons who are living homeless and 
inject drugs - Seattle, Washington, 2018. MMWR Morb Mortal Wkly Rep 2019; 
68:344–9.

10.	 Zibbell JE, Iqbal K, Patel RC, et al. Increases in hepatitis C virus infection related to 
injection drug use among persons aged </=30 years - Kentucky, Tennessee, Virginia, 
and West Virginia, 2006–2012. MMWR Morb Mortal Wkly Rep 2015; 64:453–8.

11.	 Wurcel AG, Anderson JE, Chui KK, et al. Increasing infectious endocarditis admis-
sions among young people who inject drugs. Open Forum Infect Dis 2016; 3:ofw157.

12.	 Schranz  AJ, Fleischauer  A, Chu  VH, Wu  L, Rosen  DL. Trends in drug use-
associated infective endocarditis and heart valve surgery, 2007 to 2017: A study 
of statewide discharge data. Ann Intern Med. 170:31–40. Epub ahead of print 4 
December 2018.  doi:10.7326/M18-2124

13.	 Collier MG, Doshani M, Asher A. Using population based hospitalization data 
to monitor increases in conditions causing morbidity among persons who inject 
drugs. J Community Health 2018; 43:598–603.

14.	 Ciccarone D, Unick GJ, Cohen JK, Mars SG, Rosenblum D. Nationwide increase 
in hospitalizations for heroin-related soft tissue infections: associations with 
structural market conditions. Drug Alcohol Depend 2016; 163:126–33.

15.	 Hartnett KP, Jackson KA, Felsen C, et al. Bacterial and fungal infections in per-
sons who inject drugs - Western New York, 2017. MMWR Morb Mortal Wkly 
Rep 2019; 68:583–6.

16.	 Rosenthal  ES, Karchmer  AW, Theisen-Toupal  J, Castillo  RA, Rowley  CF. 
Suboptimal addiction interventions for patients hospitalized with injection drug 
use-associated infective endocarditis. Am J Med 2016; 129:481–5.

https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm


972  •  cid  2020:70  (1 March)  •  VIEWPOINTS

17.	 Jicha C, Saxon D, Lofwall MR, Fanucchi LC. Substance use disorder assessment, 
diagnosis, and management for patients hospitalized with severe infections due to 
injection drug use. J Addict Med 2019; 13:69–74.

18.	 Miller AC, Polgreen PM. Many opportunities to record, diagnose, or treat injec-
tion drug-related infections are missed: A population-based cohort study of inpa-
tient and emergency department settings. Clin Infect Dis 2019; 68:1166–75.

19.	 Marks LR, Munigala S, Warren DK, Liang SY, Schwarz ES, Durkin MJ. Addiction 
medicine consultations reduce readmission rates for patients with serious infec-
tions from opioid use disorder. Clin Infect Dis 2019; 68:1935–7.

20.	 Barocas  JA, Morgan  JR, Fiellin  DA, et  al. Cost-effectiveness of integrating 
buprenorphine-naloxone treatment for opioid use disorder into clinical care for 
persons with HIV/hepatitis C co-infection who inject opioids. Int J Drug Policy 
2019; 72:160–8.

21.	 Rodger L, Glockler-Lauf SD, Shojaei E, et al. Clinical characteristics and factors 
associated with mortality in first-episode infective endocarditis among persons 
who inject drugs. JAMA Netw Open 2018; 1:e185220.

22.	 Springer SA, Di Paola A, Azar MM, et al. Extended-release naltrexone improves 
viral suppression among incarcerated persons living with HIV with opioid use 
disorders transitioning to the community: results of a double-blind, placebo-
controlled randomized trial. J Acquir Immune Defic Syndr 2018; 78:43–53.

23.	 Springer SA, Di Paola A, Barbour R, Azar MM, Altice FL. Extended-release nal-
trexone improves viral suppression among incarcerated persons living with HIV 
and alcohol use disorders transitioning to the community: results from a dou-
ble-blind, placebo-controlled trial. J Acquir Immune Defic Syndr 2018; 79:92–100.

24.	 Springer  SA, Qiu  J, Saber-Tehrani  AS, Altice  FL. Retention on buprenorphine 
is associated with high levels of maximal viral suppression among HIV-infected 
opioid dependent released prisoners. PLOS One 2012; 7:e38335.

25.	 Hajarizadeh B, Cunningham EB, Reid H, Law M, Dore GJ, Grebely J. Direct-acting 
antiviral treatment for hepatitis C among people who use or inject drugs: a system-
atic review and meta-analysis. Lancet Gastroenterol Hepatol 2018; 3:754–67.

26.	 Rapoport AB, Fischer LS, Santibanez S, Beekmann SE, Polgreen PM, Rowley CF. 
Infectious diseases physicians’ perspectives regarding injection drug use and re-
lated infections, United States, 2017. Open Forum Infect Dis 2018; 5:ofy132.

27.	 Bradley  H, Viall  AH, Wortley  PM, Dempsey  A, Hauck  H, Skarbinski  J. Ryan 
White HIV/AIDS program assistance and HIV treatment outcomes. Clin Infect 
Dis 2016; 62:90–8.

28.	 Leahey  PA, LaSalvia  MT, Rosenthal  ES, Karchmer  AW, Rowley  CF. High mor-
bidity and mortality among patients with sentinel admission for injection drug 
use-related infective endocarditis. Open Forum Infect Dis 2019; 6:ofz089.

29.	 Liebschutz JM, Crooks D, Herman D, et al. Buprenorphine treatment for hospi-
talized, opioid-dependent patients: a randomized clinical trial. JAMA Intern Med 
2014; 174:1369–76.

30.	 Fanucchi L, Springer SA, Korthuis PT. Medications for treatment of opioid use 
disorder among persons living with HIV. Curr HIV/AIDS Rep 2019; 16:1–6.

31.	 Fraser  H, Vellozzi  C, Hoerger  TJ, et  al. Scaling-up hepatitis C prevention and 
treatment interventions for achieving elimination in the United States - a rural 
and urban comparison. Am J Epidemiol 2019; 188:1539–51.

32.	 Yanagawa B, Bahji A, Lamba W, et al. Endocarditis in the setting of IDU: multidis-
ciplinary management. Curr Opin Cardiol 2018; 33:140–7.

33.	 Fiscella  K, Wakeman  SE, Beletsky  L. Buprenorphine Deregulation and 
mainstreaming treatment for opioid use disorder: X the X waiver. JAMA 
Psychiatry 2019; 76:229–30.

34.	 Wakeman SE, Baggett MV, Pham-Kanter G, Campbell EG. Internal medicine resi-
dents’ training in substance use disorders: a survey of the quality of instruction 
and residents’ self-perceived preparedness to diagnose and treat addiction. Subst 
Abus 2013; 34:363–70.

35.	 Klimas  J, Ahamad  K, Fairgrieve  C, et  al. Impact of a brief addiction medicine 
training experience on knowledge self-assessment among medical learners. Subst 
Abus 2017; 38:141–4.

36.	 Fellow immersion training (FIT) program in addiction medicine. Clinical 
Addiction & Research Education (CARE) Unit, Boston University School of 
Medicine. Available at: http://www.bumc.bu.edu/care/education-and-training-
programs/fellow-immersion-training-fit-program/. Accessed 1 June 2019.

37.	 Ruth Fox scholarship endowment fund. American Society of Addiction Medicine. 
Available at: https://www.asam.org/about-us/charitable-giving/ruth-fox-
endowment. Accessed 1 June 2019.

38.	 Kimmel  SD, Jawa  R, Walley  AY, Barlam  TF. Actions to integrate treatment of 
opioid and infectious disease epidemics. Ann Intern Med 2019; 170:508–9.

39.	 Hser YI, Mooney LJ, Saxon AJ, et al. High mortality among patients with opioid 
use disorder in a large healthcare system. J Addict Med 2017; 11:315–9.

40.	 Olfson M, Crystal S, Wall M, Wang S, Liu SM, Blanco C. Causes of death after 
nonfatal opioid overdose. JAMA Psychiatry 2018; 75:820–7.

http://www.bumc.bu.edu/care/education-and-training-programs/fellow-immersion-training-fit-program/
http://www.bumc.bu.edu/care/education-and-training-programs/fellow-immersion-training-fit-program/
https://www.asam.org/about-us/charitable-giving/ruth-fox-endowment
https://www.asam.org/about-us/charitable-giving/ruth-fox-endowment

