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Background. Serious injection-related infections (SIRIs) in people who inject drugs often lead to prolonged hospitalizations or
premature discharges. This may be in part due to provider reluctance to place peripherally inserted central catheters (PICCs) for
outpatient parenteral antibiotic therapy in this population. Because internal medicine (IM) residents are often frontline providers in
academic centers, understanding their perspectives on SIRI care is important to improve outcomes.

Methods. We surveyed IM residents in a large urban multicenter hospital system about SIRI care with a novel case-based survey
that elicited preferences, comfort, experience, and stigma. The survey was developed using expert review, cognitive interviewing,
and pilot testing. Results are reported with descriptive statistics and linear regression.

Results.  Of 116 respondents (response rate 34%), most (73%) were uncomfortable discharging a patient with active substance
use home with a PICC, but comfortable (87%) with discharge to postacute facilities. Many (~40%) endorsed high levels of concern
for PICC misuse or secondary line infections, but larger numbers cited concerns about home environment (50%) or loss to follow-up
(68%). While overall rates were low, higher stigma was associated with more concerns around PICC use (r=—0.3, P =.002).
A majority (58%) believed hospital policies against PICC use in SIRI may act as a barrier to discharge, and 74% felt initiation of

medications for opioid use disorder (MOUD) would increase their comfort discharging with a PICC.

Conclusions.

Most IM residents endorsed high levels of concern about PICC use for SIRI, related to patient outcomes and

perceived institutional barriers, but identified MOUD as a mitigating factor.
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Invasive and potentially life-threatening bacterial infections (eg,
endovascular or bone infections) are a common and serious
complication of injection drug use [1]. These cases, which we re-
fer to as serious injection-related infections (SIRI), often require
weeks of parenteral antibiotics. For hospitalized patients requir-
ing prolonged parenteral antibiotics, several interrelated major
decisions must be made by the patients and their clinical team
—whether to stay in-house for whole duration of therapy or
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discharge to complete treatment course; if discharged, whether
to a skilled nursing facility or home; and whether they will be dis-
charged with a peripherally inserted central catheter (PICC).
However, outpatient parenteral antibiotic therapy (OPAT)
strategies are often withheld from patients with a history of
drug use, leading to extended lengths of stay [2].

The treatment of SIRI is also influenced by social factors, in-
cluding the patients’ life circumstances, perspectives of the
treating providers, and structural responses to drug use [3].
Providers may be concerned that PICC use may be complicated
by secondary line infection, or have opposition to outpatient
vascular access as a potential facilitator of further drug use
[4-6]. These concerns are not limited to prescribers; skilled re-
habilitation and nursing facilities, infusion companies, and vis-
iting home nurse companies frequently decline service to
people with active or even historical substance use disorders
[7, 8], a discriminatory action that has been challenged as in vi-
olation of the Americans With Disabilities Act in recent legal
settlements [9]. The existence of these barriers, even if not uni-
formly applied, can have a strong influence on care plans for
patients with SIRI. If these barriers result in prolonged inpa-
tient or skilled nursing facility stays, they increase the risk of
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a premature patient-directed discharge (“against medical ad-
vice” [AMA]) and incomplete treatment with its concomitant
risks of rehospitalization and death [10, 11]. Because of this,
the common wisdom of OPAT being contraindicated or im-
practical for patients with SIRI is increasingly being challenged
by studies [12-16], including a recent prospective randomized
trial [17], showing good outcomes and/or outcomes similar to
the general population. Additional facilitators such as medica-
tions for opioid use disorder (MOUD) including methadone
and buprenorphine, and the growth of inpatient addiction
medicine consult teams, are likely to improve treatment com-
pletion for patients discharged with OPAT [18].

Internal medicine (IM) residents are often the frontline pro-
viders for hospitalized patients with SIRI and have a significant
influence on shaping their care. What is learned in training may
shape practice for years to come, and their role in care for pa-
tients with SIRI will only grow as today’s IM residents become
tomorrow’s hospitalists, primary care providers, nursing facility
providers, and infectious diseases (ID) or addiction specialists.
Recent studies have explored resident attitudes toward patients
with opioid use disorder (OUD) and MOUD [19-21] and ID
clinician attitudes toward OPAT for people who inject drugs
(PWID) [4, 22], but to our knowledge this is the first study to
explore how residents as the primary hospital providers concep-
tualize OPAT in this population. It is important to understand
how IM residents think and feel about complex discharges for
patients with SIRI, because it will highlight knowledge gaps or
biases that can be addressed in their training or by consultants.
Therefore, we conducted a survey among IM residents at a large
academic health system to understand attitudes and beliefs re-
garding care strategies for patients with SIRI.

METHODS

We created a case-based survey designed to elicit management
preferences, comfort, experience, and stigma (Supplementary
Appendix 1). Responses were measured via Likert scales,
with most questions having a 5- or 6-point response scale.
Respondents were allowed to leave no response for questions.
The central vignette of the survey revolves around a man
who presents from home with Staphylococcus aureus bactere-
mia, later found to have endocarditis and possible vertebral os-
teomyelitis. Questions address preferences around patient
management and discharge, concerns related to PICC use, per-
ceived barriers to discharge, preferences around MOUD use,
and support for proposed systemic interventions. The majority
of the survey was designed through focused discussions with
experts in ID and addiction medicine. However, our survey
also incorporated elements derived from the survey instrument
used by Solomon et al and Shuey et al [22, 23]. We also included
the Medical Condition Regard Scale (MCRS) from Christison
et al [24], a commonly-used instrument for assessing medical

stigma, by substituting the term “opioid use disorder” for
“this condition.” The survey instrument was then refined
through an iterative process, including expert review from spe-
cialists in ID, addiction medicine, and survey design, followed
by cognitive interviewing of the draft instrument with 5 mem-
bers of the target survey population, and finally piloting within
a subset (n = 15) of the target population, with revisions made
at each step. The final survey instrument had 38 items, includ-
ing the 11-question MCRS.

The survey was administered via online Qualtrics software to
IM residents at 3 programs in a multihospital health system in
New York City. These programs are independent, with separate
residents and faculty, and work at large academic hospitals in 3
demographically distinct regions within the urban core of
New York City. Surveys were administered over 4 weeks in
April 2023. Responses were anonymous, though respondents
were offered the opportunity to submit their email to enter a
raffle drawing for a $100 gift card incentive. Response rates var-
ied considerably between sites (18%-48%), and responses were
pooled for increased generalizability.

Results are reported using descriptive statistics. The MCRS
(Supplementary Appendix 1, Block 6) was scored as follows:
The Likert responses were converted to an ordinal numerical
scale of 1-6. Questions where higher numbers were associated
with more stigmatizing responses were the default, and ques-
tions wherein less stigmatizing answers were higher had their
scale inverted. As in Avery et al [19, 25], the score was averaged
across the 11 questions. Finally, scores were normalized around
the median of 3.5. We created a measure of PICC line-related
concern by converting the 5-point Likert scale to an ordinal
numerical scale for each of the 6 questions about residents’
concerns with placing PICC lines in patients with SIRI
(Supplementary Appendix 1, Block 2), and then totaling the re-
sponses, resulting in a score ranging from 6 to 30, with higher
numbers representing higher levels of concern. We then per-
formed linear regression to determine associations between the
normalized MCRS score and PICC-related concerns. Statistics
were performed in R version 4.04 software. The study was ap-
proved by the institutional review board of the Biomedical
Research Alliance of New York.

RESULTS

One hundred sixteen residents responded to the survey (response
rate of 34%). Respondents were evenly distributed by year of
training and gender. There was considerable variance in personal
experience with patients with OUD and use of MOUD (Table 1).

Opverall, residents were uncomfortable with the idea of send-
ing a patient with active injection drug use home with a PICC
(73% [n = 85], reporting being very or moderately uncomfort-
able), while only 13% (n = 15) were uncomfortable discharging
to a rehabilitation or skilled nursing facility. Several factors
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Table 1. Survey Participant Characteristics

Characteristic No. (%)
No. of responses 116

Response rate 34%

Female 53 (46)
Male 63 (54)
PGY1 36 (31)
PGY2 41 (35)
PGY3 or PGY4 39 (34)
Have treated >5 patients with OUD 96 (86)
Have treated >20 patients with OUD 47 (57)
Have never prescribed MOUD 21 (19)
Have prescribed MOUD >5 times 38 (34)
Have prescribed MOUD >10 times 14 (13)

For questions about number of patients treated, n= 111 due to 5 missing responses. Survey
question asked respondents about times MOUD was “prescribed”; this was inclusive of both
inpatient orders and outpatient prescriptions. Respondents were allowed to omit answers.
Abbreviations: MOUD, medication for opioid use disorder; OUD, opioid use disorder; PGY,
postgraduate year.

were implicated as concerns around discharging a patient
home with a PICC. High levels of concern (answering “very
concerned” or “extremely concerned”) were expressed by
68% (n =78) of respondents about this patient being lost to
follow-up. About 50% (n=>58) were very or extremely con-
cerned that the patient’s home environment may not be condu-
cive to home antibiotics. About 40% (n = 45 and 48) were very
or extremely concerned about the patient using the central line
to inject drugs or their line getting infected. Much lower num-
bers of respondents expressed high concern for noninfectious

mechanical failures of the PICC (such as displacement or
thrombosis), or legal liability for such adverse outcomes
(Figure 1). Sixty percent (n=66) of respondents report it
would help “alot” if ID consult notes for SIRI included contin-
gency oral antibiotic options in case of a premature patient-
directed (AMA) discharge.

Levels of expressed stigma were generally low; only 14%
(n=16) of respondents had MCRS scores below the scale mid-
point, meaning they endorsed more negative than positive state-
ments about care for patients with OUD (responses to individual
questions in the scale can be found in Supplementary Appendix 2).
However, there was a negative correlation between MCRS score
and concerns around PICC use, meaning respondents report-
ing more negative sentiments around patients with OUD
were also more likely to express higher overall levels of PICC
line-related concern (r = —0.30, P =.002; Figure 2).

Many residents identified potential barriers to discharging
with a PICC. The most cited barrier was hospital institutional
policy around PICC use in PWID (58% [n = 67]), with institu-
tional barriers at nursing and rehabilitation facilities cited near-
ly as often (Figure 3). More than half of all respondents (n = 59)
also cited patient rejection by visiting nursing services as a like-
ly barrier, as well as a third (n = 37) citing home infusion com-
panies. A small but sizable minority (29% [n = 34]) believed ID
consultants would not be amenable to OPAT for this patient
population. Few respondents (14% [n = 16]) endorsed no an-
ticipated barriers for PICC use in PWID.

Many residents expressed an interest in initiating MOUD for
their patients, with 74% (n = 83) of respondents agreeing that it

Inject drugs in line
Line infection
Mechanical failure
Home environment

Lost to follow-up

0% 10% 20% 30% 40%

m Extremely concerned mVery concerned

Figure 1.

Somewhat concerned

50% 60% 70% 80% 90% 100%

m A little concerned = Not at all concerned

Level of concern for peripherally inserted central catheter (PICC) outcomes. Percentage of respondents who endorsed their level of concern for six possible

negative outcomes related to PICC use for a hypothetical patient with serious injection-related infection. Questions were formulated as “How concerned are you about

this patient...?”
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Figure 2.  Peripherally inserted central catheter (PICC)-related concerns and Medical Condition Regard Scale scores. Graph of respondents’ level of PICC-related concerns
(sum total of Likert responses), with higher values indicating more concern, versus normalized stigma score using the Medical Condition Regard Scale (MCRS), with higher
values indicating mare positive regard (ie, less stigmatizing opinions). Line is linear regression fit; gray area is 95% confidence interval.

Hospital policy about SIRI

ID service policy/preferences

SAR/SNF won't accept SUD

SAR/SNF won't accept PICC in SIRI

VNS won't accept PICC in SIRI

Infusion companies won't accept SIRI

None of the above

0% 20% 40% 60% 80% 100%

% of respondents

Figure 3. Anticipated discharge barriers. Percentage of respondents who agreed that a suggested barrier was likely to occur in the process of discharging a patient with
serious injection-related infection. Respondents were able to select multiple options or none. Abbreviations: ID, infectious diseases; PICC, peripherally inserted central cath-
eter; SAR/SNF, subacute rehabilitation/skilled nursing facility; SIRI, serious injection-related infection; SUD, substance use disorder; VNS, visiting nurse service.

would increase their comfort discharging with a PICC if their =~ comfortable starting an opioid agonist such as methadone or
patient started on MOUD while hospitalized. More than two- buprenorphine on their patient, if they have the assistance
thirds of respondents endorsed being very or moderately  of expert consultants. Overall, 71% (n=79) reported being
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comfortable with the use of buprenorphine and 69% (n=77)
with methadone; naltrexone was relatively less popular with
46% (n = 52) reporting being comfortable starting it. Seventy
percent (n = 77) said it would help “a lot” to have further train-
ing in MOUD. However, several barriers to MOUD were iden-
tified including provider inexperience, difficulty connecting to
outpatient providers, and especially difficulty connecting newly
initiated patients to methadone treatment facilities.

Responses related to residents’ preferences for other aspects of
clinical management, as well as PICC placement in the setting
of noninjecting drug use, are also reported in Supplementary
Appendix 2.

DISCUSSION

Residents at a large urban academic health system expressed
high levels of discomfort sending a patient who injects drugs
home with a PICC line, and expressed many concerns related
to PICC-specific and general treatment outcomes. However,
residents also were broadly supportive of patients with OUD
(as measured by the MCRS), and there were high levels of en-
thusiasm for the use of medications for OUD as a way to im-
prove treatment outcomes.

Several concerns were frequently cited by residents, includ-
ing patients accessing their central line to inject drugs.
Several studies have shown this to be an uncommon practice
[12, 26, 27]. Recent studies have sought to devise tools to
help select patients at lower risk of negative outcomes related
to PICC use [28, 29], and dissemination of these findings
may help raise levels of provider comfort. Another frequently
cited concern was loss to follow-up if discharged with OPAT,
though recent studies suggest high levels of treatment comple-
tion in this population [14, 16].

Most respondents also believed the patient in the vignette
had a home environment not conducive to OPAT, although
the vignette did not describe any specific features of that envi-
ronment. It is true that people with substance use issues have
higher-than-average rates of unstable or congregate housing
[30], and it is important that residents consider nuances of a pa-
tient’s home situation that may affect OPAT, such as the ability
to maintain PICC cleanliness or safe storage of medication,
when formulating safe discharge plans. However, defaulting
to negative assumptions about housing situation may also be
an expression of learned stigmatizing beliefs. Though the
MCRS has been shown as an effective tool to assess stigma in
residents against patients with OUD [25, 31], these negative as-
sumptions about home environment as well as high levels of
concern around loss to follow-up likely reflect beliefs about so-
cioeconomic status and adherence to care that are not well cap-
tured by the MCRS. While most respondents expressed
predominantly positive feelings toward patients with OUD,
the correlation between stigmatizing views and greater levels

of concern for bad outcomes suggests medical stigma may still
be playing a role in how a subset of physicians approach com-
plex discharges in SIRL

One notable finding was the high number of respondents
who identified hospital policy as a likely barrier to discharge
with a PICC for SIRI, despite the lack of a specific policy at
the hospitals included in the survey. Discharge planning is
left to the discretion of providers, and focused education
around this issue, perhaps by ID or addiction medicine consul-
tants in the context of applicable cases, may be helpful to pro-
mote PICC use as a viable discharge option in selected patients.
Respondents also noted that rehabilitation, nursing facility, and
home nursing institutional policies are also likely to be barriers.
Post-acute facilities do frequently reject patients with active or
even historical drug use [8]; recently there have been attempts
to file lawsuits against rehabilitation facilities for violating the
Americans With Disabilities Act and discriminating against pa-
tients on MOUD [9], though the practice persists. Without spe-
cific training on this subject for residents, beliefs about barriers
are likely culturally transmitted either attending to resident or
resident to resident within institutions.

Respondents were broadly comfortable with patients being
discharged to a subacute rehabilitation/skilled nursing facility
to complete antibiotic therapy—if an accepting facility can be
identified—but it is worth considering if this confidence is fully
warranted. Premature discharge from post-acute facilities be-
fore antibiotic completion is relatively common [32], and for
patients not already linked to a methadone clinic, it is near-
impossible to continue methadone-based MOUD at a subacute
rehabilitation/skilled nursing facility [33]. Further awareness of
patient outcomes in the post-acute setting may shift how resi-
dent providers feel about various discharge options.

The key role of MOUD as a part of comprehensive treatment
of opioid-related SIRI is highlighted in recent guidance from
the American Heart Association on the treatment of endocar-
ditis [29]. Initiation of MOUD in the acute setting for patients
with SIRI appears to improve rates of successfully completed
treatment and reduces rehospitalization [34-36], and in con-
cert with other interdisciplinary efforts may increase the rate
of discharge with a PICC [18]. There were high levels of interest
in utilizing MOUD for patients with opioid-related SIRI, and
notably nearly two-thirds of respondents reported that starting
MOUD would increase their comfort discharging SIRI patients
home with a PICC. However, MOUD remains underused, with
ample opportunity to increase training for hospital-based pro-
viders [23, 37], and many hospitals do not currently have addic-
tion medicine or addiction psychiatry consultation services
[38]. Data continue to accumulate on the considerable benefits
of interprofessional collaborations to improve care of SIRI,
with various new collaborative models emerging involving
ID, addiction medicine, and other relevant providers such as
surgical services [39-43]. Closer collaboration between ID
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and addiction services is likely to promote PICC use and suc-
cessful discharge for selected patients, which benefits both pa-
tients and hospitals.

This study had several limitations. Though multisite, it was
still limited to one hospital system in one city, with a modest
response rate and sample size, which precluded intersite com-
parisons. Future studies would benefit from both a numerically
and geographically larger sample to allow exploration of varia-
tion in practices. The MCRS, while having strong validity evi-
dence and use in many studies, may still be vulnerable to social
desirability bias. Despite this, a significant correlation found be-
tween stigmatizing views endorsed and concerns about PICC use
for this population suggests that meaningful information is being
captured by the MCRS despite the risk of bias. Another limitation
is that residents are likely not well-versed in the specifics of
OPAT and what is required of patients and the healthcare
team, and this lack of understanding could have affected survey
responses, especially regarding home environment. Further
training on OPAT would be beneficial for the care of all patients
on prolonged intravenous antibiotics, SIRI or otherwise.

In conclusion, this study suggests that while there are still bar-
riers, both concrete and perceived, to broader acceptability of
home discharge with a PICC for PWID with SIR], there is also rea-
son for optimism. Levels of expressed stigma were generally low,
and many of the identified barriers could be addressed with fo-
cused educational interventions. ID providers in academic centers
may be able to take a more active role in educating their consulting
teams around these issues and, in partnership with their addiction
medicine colleagues, improve patient-centered outcomes for in-
fections in this vulnerable patient population.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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