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Abstract

Introduction Medical toxicology expertise has expanded into the addiction medicine realm including outpatient medication for
opioid use disorder (MOUD) and addiction treatment. Concomitantly, the emergency department (ED) and hospital are increas-
ingly seen as important sites for the screening, prevention, and treatment of patients with substance use disorders and addiction.
This analysis seeks to characterize patients seen by medical toxicologists for opioid use and opioid use disorder (OUD) in the ED
and inpatient consultation setting (inpatient) versus in the OUD clinic (outpatient) setting.

Methods We searched the American College of Medical Toxicology’s Toxicology Investigators Consortium Case Registry, a
prospective, de-identified, national dataset that includes patients receiving medical toxicology consultation following prescrip-
tion opioid misuse. The dataset also includes patients seen in outpatient MOUD clinics during the same period between
June 2013 and November 2015. Intentional self-harm patients were excluded. We analyzed medical history, drug use patterns,
and other factors with odds ratios and confidence intervals.

Results Of 110 patients identified, 60 (54.5%) were inpatients and 50 (45.5%) outpatients. Mean age (39 years), gender (68%
male), and race breakdown (60% white/non-Hispanic) were similar. The outpatient group was more likely to have Medicare/
Medicaid coverage (p<0.0001). By history, the outpatient group was more likely to have past alcohol misuse, intravenous drug
use, prescription drug misuse, and prescription opioid misuse. Most inpatient group members sought a recreational high com-
pared to avoiding withdrawal or treating dependence in the outpatient group.

Conclusion Patients treated in the outpatient compared to inpatient setting were more likely to report adverse sequelae from their
drug use including long-term drug use, depression, previous rehabilitation attempts, and seeking to avoid withdrawal.
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Introduction

Opioids are common causes of overdose and are the most
common cause of lethal overdose in the USA [1, 2]. The
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fatal overdose [3, 4]. Some risk factors for opioid overdose are
known such as co-prescription with benzodiazepines, alcohol
or other sedatives, use of higher doses of opioids such as more
than 50 morphine milligram equivalents per day, and certain
concurrent mental health comorbidities or psychiatric disor-
ders [5-9]. Other risks are less well characterized.

Opioid overdoses often occur in the context of patients
developing an opioid use disorder (OUD) which, like many
other chronic diseases, generally follows a relapsing and
remitting course [10, 11]. Modern efforts to mitigate harms
associated with opioid use and to treat OUD in particular
began with the use of methadone in the early 1970s [12]. In
2000 the Congress passed the Drug Addiction Treatment
Act (DATA 2000) which created an “X-waivered” certifi-
cation process for physicians to become certified to pre-
scribe specifically defined controlled substances to treat
opioid dependence in an office-based setting, a place
where a growing sector of the medical toxicology commu-
nity practices [13, 14]. Subsequent amendments to DATA
2000 specified buprenorphine formulations and increased
the number of patients X-waivered physicians who could
treat first to 100 and subsequently to 275. More recently X-
waiver certification was made available to nurse practi-
tioners and physician assistants [15]. In April 2021, the
US Department of Health and Human Service (HHS)
enacted a new policy so that eligible DEA-registered pro-
viders could submit a Notice of Intent to the Substance
Abuse and Mental Health Services Administration that
they intended to treat OUD with buprenorphine for up to
30 patients. With this patient limit, the practitioner did not
need to certify as to the training, counseling, or other an-
cillary services required under previous X-waiver regula-
tions and certification [16].

Medical toxicologists are physicians specially trained to
evaluate and treat patients suffering from the adverse effects
of exposure to chemical substances, including medications. In
response to the opioid epidemic, the scope of medical toxicol-
ogy practice has expanded, particularly related to using
buprenorphine to manage OUD [14, 17]. This scope of prac-
tice includes the treatment of substance use disorder (SUD)
and addiction in the emergency department (ED) and inpatient
units (together constituting the “inpatient” cohort), as well as
the outpatient clinics (“outpatient” cohort). Nearly 8% of all
currently board-certified medical toxicologists are also certi-
fied in addiction medicine [18].

In this study, we compared patients seen by medical toxi-
cologists in the ED and hospital setting (“inpatient”) when the
primary drug involved was a prescription opioid to patients
seen in an outpatient clinic setting for the treatment of OUD.
We described the opioids involved in each encounter and
compared characteristics of inpatient and outpatient popula-
tions using data obtained from a well-established, prospective
case registry.

Methods

The Toxicology Investigators Consortium (ToxIC) Case
Registry is a prospective national database of patients evalu-
ated by toxicologists and has been described in detail previ-
ously [19, 20]. A focused subregistry was created to collect
prospective, de-identified data related specifically to the clin-
ical presentation and management of patients with prescrip-
tion opioid misuse from June 2013 to November 2015 (see
Appendix. ToxIC Prescription Opioid Misuse Subregistry
Data Requested).

The subregistry inclusion criterion was treatment for pre-
scription opioid misuse on that visit. We specifically defined
prescription opioid misuse in the subregistry as the intentional
inappropriate consumption of legal opioids for both medical
and nonmedical reasons. It included taking more than the
prescribed amount of opioid, taking them in a different man-
ner than prescribed (e.g., crushing a tablet and then nasally
insufflating or intravenously injecting), taking drugs pre-
scribed for someone else, combining the pills with alcohol
or other drugs, using the substance recreationally to achieve
euphoria, or to prevent withdrawal [21-23]. Patients were
excluded if the encounter involved an attempt at intentional
self-harm or unintentional ingestions. Short-term use was de-
fined as less than or equal to 30 days, while longer periods
were referred to as long-term use. Naloxone dispensing was
not tracked during this study period, and we did not differen-
tiate between prescribed and non-prescribed buprenorphine.

Patients who incurred a complication following prescrip-
tion opioid misuse and received a medical toxicology consul-
tation were evaluated in either of two settings—in the ED/
hospital setting or in an outpatient toxicology or OUD clinic
(where the toxicologist saw patients in an outpatient setting).
We designated the hospital-based evaluation group as “inpa-
tient” since they were more acutely ill and were treated in a
higher acuity setting, even though they may not have been
admitted to the hospital. We did not distinguish between pa-
tients who were admitted or discharged in the inpatient group.
Additionally, distinguishing ED from inpatient consultations
is often simply related to timing of consultation and billing
code, and unless specifically described as ED only in the reg-
istry, a patient seen in ED could have been admitted and had
subsequent visits performed by a toxicologist.

In contrast, some patients included in the database were
evaluated in the outpatient OUD pharmacotherapy clinics
(designated as “outpatient”). Most patients had appointments
scheduled in advance, while others were seen as referrals from
the ED or hospital or other settings. The referral source, to this
level, was not included for these cases in the ToxIC Registry,
but there were some walk-in patients. In the outpatient OUD
clinic, medical toxicologists assessed, treated, and followed all
patients presenting for OUD. Outpatients were entered in the
subregistry at their initial clinic presentation. Subsequent
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visits for continuing therapy were not included in the database.
The clinic patients may or may not have had a complication
requiring hospitalization in the past, but the clinic visit was
related to the treatment of OUD.

All patients were evaluated by a board-certified or board-
eligible medical toxicologist in both the inpatient and outpa-
tient settings that were participating practice sites in the ToxIC
Case Registry. Variables of interest encompassed patient de-
mographics, past medical history, past and present drug use,
drug source, providers’ use of their state prescription drug
monitoring program (PDMP) database, and diversion pat-
terns. For categorical data, descriptive statistics included pro-
portions. We also used Pearson’s chi-square test of indepen-
dence to determine associations and odds ratios. Odds ratios
(OR) and confidence intervals (CI) are expressed as the more
prevalent group compared to the less prevalent group for each
characteristic. OR are significant when the CI do not contain
the number one. OR were not calculated when one of the
comparisons had zero respondents. Data analysis was con-
ducted using R statistical software v3+ (Vienna, Austria).

Sites participating in the ToxIC Registry contributed cases
following the permission of their respective IRB and in accor-
dance with their policies and procedures. The Registry has
also been reviewed and approved (exempt status) by the
Western Institutional Review Board.

Results

One hundred and ten cases were identified in the ToxIC
Prescription Opioid Misuse Subregistry comprising 60
(55%) inpatients and 50 (45%) outpatients. Patient demo-
graphic comparisons including housing and insurance status
are shown in Table 1, with odds ratios and confidence inter-
vals expressed as the more prevalent group compared to the
less prevalent group for each characteristic (Appendix).

Table 2 presents the patients’ past medical history, drug use
and treatment history, and the specific drug and reason for the
patients’ first opioid use or exposure. Table 3 shows patient
data for the current ED or SUD clinic visit, while Table 4
describes the patients’ current illicit drug use.

For the outpatient group, PDMP data were available in
100% of cases, accessed in 88%, and something was included
in the PDMP report in 84%. The PDMP data were not includ-
ed as a question for the inpatient group as this is a routine
component of inpatient care and medication reconciliation
(or at least during the time of data entry it was not common).

Discussion

In 2018 the ToxIC Registry added data collection fields spe-
cifically to evaluate the care of patients with substance use
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disorders. This expanded data collection related to the treat-
ment of SUD and addiction well beyond what had previously
been included in the prescription opioid misuse registry. The
2019 Annual Report summarized these data including de-
scribing an overall increase from 244 cases reported in 2018
to 476 cases reported in 2019, where addiction was the prima-
ry reason for consultation. The majority of these arose from
inpatient or admitting units with 323 (69%), followed by the
ED with 142 (30%). Initiation of MOUD was the most com-
mon reason for consultation (62%), followed by pain manage-
ment (18%), counseling (9%), and initiation of pharmacother-
apy for alcohol use disorder (7%) [20]. Our data from 2013 to
2015 represent an earlier period of the opioid epidemic and
also a time when fewer medical toxicologists were focusing
on the treatment of substance use disorders and addiction.

We describe different characteristics between the inpatient
and outpatient groups of patients being treated for OUD de-
spite similar demographics. The outpatients were character-
ized as having more depression, longer duration of substance
use disorder, prior treatment for both alcohol and drug depen-
dence, use of buprenorphine, heroin, and opioids, as well as
using to avoid or to treat withdrawal symptoms. They also had
an increased rate of unemployment but were more likely to
have insurance, most commonly Medicaid. Many of these
characteristics may simply reflect the natural trajectory of ad-
diction and initiation of MOUD and initiation into treatment,
as well as the adverse sequelae of a SUD and addiction. They
also emphasize the broad framework of social, medical, and
other factors to consider in treating patients with OUD, and
addictions in general.

Fifty percent of the inpatient group had a current prescrip-
tion for the opioid used in relation to their inpatient encounter
in contrast to only 19% of the outpatient cohort. Furthermore,
the inpatient group frequently cited chronic pain and initial
use for back pain as reasons for opioid use. The most common
opioids used were oxycodone and methadone (Table 3).
Despite reporting initial opioid use for the treatment of pain,
at the time of the inpatient encounter, 86% met criteria for
diagnosis of OUD and had high rates of recreational use as
the reason for the encounter. Thus, the inpatient group may
simply represent an earlier point in a continuum of OUD com-
pared to the outpatient group. This emphasizes the importance
of screening patients for substance use disorders and initiating
potentially life-saving treatment, such as initiating
buprenorphine and/or dispensing naloxone and arranging ap-
propriate outpatient continuity, while patients are still in the
inpatient setting. The inpatient encounters reflect both an op-
portunity to intervene and to offer treatment, as well as to
mitigate ongoing risk of recurrent overdose and other adverse
effects of continued use.

A large number of our outpatient group were using
buprenorphine in an attempt to self-treat or avoid withdrawal
prior to seeking outpatient treatment or entering a program.
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Table 1 Patient demographics
Variable Overall (N=110) Inpatient (n=60) Outpatient (n=50) P 0dds ratio” (CI)
Age 39 (14) 38 (15) 39 (13) 0.95

Sex 0.23

Male 68% (75/110) 63% (38/60) 74% (37/50) 1.65 (0.72-3.75)
Female 32% (35/110) 37% (22/60) 26% (13/50) 1.65 (0.72-3.75)
Race 0.13

Asian/Southeast Asian 1% (1/101) 2% (1/52) 0

Black/African American 5% (5/101) 6% (3/52) 4% (2/49) 1.43 (0.23-9.0)
White/non-Hispanic 60% (60/101) 67% (35/52) 51% (25/49) 1.98 (0.88-4.42)
White/Hispanic 35% (35/101) 25% (13/52) 45% (22/49) 2.44 (1.05-5.68)
Employment status 0.047

Employed 35% (28/81) 34% (12/35) 35% (16/46) 1.02 (0.41-2.56)
Unemployed (long-term) 41% (33/81) 29% (10/35) 50% (23/46) 2.50 (0.98-6.36)
Unemployed (other) 25% (20/81) 37% (13/35) 15% (7/46) 3.29(1.14-9.47)
Residence 043

Private residence 84% (80/95) 82% (40/49) 87% (40/46) 1.5 (0.494.61)
Homeless/shelters 6% (6/95) 10% (5/49) 2% (1/46) 5.11 (0.5745.6)
Group home 5% (5/95) 4% (2/49) 7% (3/46) 1.64 (0.26-10.3)
Other 4% (4/95) 4% (2/49) 4% (2/46) 1.07 (0.14-7.91)
Insurance <0.0001

Private insurance 14% (14/97) 20% (10/50) 9% (4/47) 2.69 (0.78-9.26)
Medicare/Medicaid 48% (47/97) 10% (5/50) 89% (42/47) 75.6 (20.4-279.9)
Other/unknown 32% (31/97) 60% (30/50) 2% (1/47) 69.0 (8.79-541.6)
Uninsured 5% (5/97) 10% (5/50) 0

Values given are mean (SD) or percent (count/number of respondents)

#0dds ratios and confidence intervals (CI) are expressed as the more prevalent group compared to the less prevalent group for each characteristic

Other research has suggested that these patients have good
success with prescribed buprenorphine as they are familiar
with the medication and may have a greater motivation to
succeed or readiness to change [24]. Self-treatment of with-
drawal with buprenorphine is less likely to result in a compli-
cation requiring hospitalization, and as buprenorphine is gen-
erally a much safer opioid than those most commonly pre-
scribed for pain (e.g., oxycodone or hydrocodone), it is not
surprising that the inpatient group did not frequently identify
buprenorphine use prior to their admission [25].

Further, enhancing access to care with rapid initiation of
treatment with MOUD and other supports is important for
taking advantage of any readiness for change.

Several studies have previously shown that patients using
illicit buprenorphine have primary motivation for
buprenorphine use to reduce opioid craving, decrease with-
drawal symptoms, maintain functionality, and save money
prior to seeking treatment for their OUD [26]. Prior experi-
ence with buprenorphine has also been shown to correlate
with positive outcomes with prescribed buprenorphine and
during treatment in general [27]. The awareness that much
of the illicit buprenorphine is used to self-treat withdrawal

and dependence is not new; however, in recent years, it has
become increasingly common to encounter patients using al-
ternative opioids, non-controlled medications, and herbal or
plant products such as kratom, gabapentin, and high-dose
loperamide, to prevent drug cravings and withdrawal symp-
toms with their associated risks [28—30]. For these patients,
rapid and easy access to care is an important factor in receiv-
ing the most appropriate and effective treatments for OUD
such as methadone or buprenorphine [31].

Medical toxicologists are well-suited to take on an expand-
ed role in assisting with the screening, prevention, and treat-
ment of patients with SUD and addiction, particularly the
treatment of OUD. By initiating and supporting ongoing treat-
ment with MOUD—starting with the early identification of
patients in the ED and hospital setting to treatment in the
outpatient clinic—they are fulfilling a critical need at the in-
dividual institution setting and for the broader public health.
Many groups, including the National Academy of Medicine,
strongly recommend removing barriers to providing MOUD
[15, 32, 33].

The differences noted between the inpatient and outpatient
groups may inform on new approaches to treatment and
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Table 2  Patient history

Variable Overall (N=110) Inpatient (n=60) Outpatient (n=50) P 0dds ratio” (CI)
Medical history

Anxiety 69% (53/77) 19% (6/31) 39% (18/46) 0.066 2.68 (0.92-7.81)
Depression 47% (36/76) 29% (9/31) 60% (27/45) 0.0079 3.67 (1.38-9.75)
Chronic pain syndrome 36% (33/91) 48% (22/46) 24% (11/45) 0.020 2.92 (1.20-7.11)
Hepatitis C 11% (10/91) 7% (3/46) 16% (7/45) 0.20 2.64 (0.64-10.9)
PTSD 10% (8/77) 6% (2/31) 13% (6/46) 0.46 2.18 (0.41-11.6)
Drug use history

Past alcohol misuse 45% (29/64) 21% (5/24) 60% (24/40) 0.0039 5.70 (1.77-18.38)
Past IV drug use 64% (47/74) 34% (10/29) 82% (37/45) <0.0001 8.79 (2.98-25.92)
Past Rx drug misuse 92% (77/84) 79% (27/34) 100% (50/50) 0.0012 27.55 (1.51-500.7)
Past Rx opioid misuse 82% (77/94) 64% (28/44) 98% (49/50) <0.0001 28.0 (3.52-222.6)
Treatment history

Alcohol dependency 35% (21/60) 15% (2/13) 40% (19/47) 0.11 3.73 (0.74-18.8)
Inpatient drug treatment 76% (37/49) 45% (5/11) 84% (32/38) 0.016 6.40 (1.47-27.9)
Outpatient drug treatment 92% (45/49) 73% (8/11) 97% (37/38) 0.031 161.9 (19.2-1361)
First opioid use

Reason for use

Recreational 35% (28/81) 22% (8/37) 45% (20/44) 0.025 3.02 (1.13-8.07)
Back pain 31% (25/80) 43% (16/37) 21% (9/43) 0.032 2.88 (1.08-7.68)
Drug

Hydrocodone 449 (24/55) 29% (4/14) 49% (20/41) 0.23 2.38 (0.64-8.84)
Oxycodone 24% (12/50) 56% (5/9) 17% (7/41) 0.027 6.07 (1.29-28.5)
Heroin 31% (15/49) 0 37% (15/41) 0.087

Values given are percent (count/number of respondents)

#0dds ratios and confidence intervals (CI) are expressed as the more prevalent group compared to the less prevalent group for each characteristic

should be further characterized. For the inpatient group, this
may include overdose prevention with naloxone kits, over-
dose prevention education, MOUD initiation when appropri-
ate, and linkage to social/behavioral services including mental
health support. Specifically, in recent years, Recovery
Coaches, Peer Counselors, and embedded Credentialed
Alcoholism and Substance Abuse Counselors have been uti-
lized by some of our colleagues in both the inpatient and
outpatient setting. Cross training in addiction medicine or
adding exposure to these ancillary services, including novel
ways of connecting with patients (e.g., telemedicine use), is
increasingly critical. Key interventions for the outpatient
group include ongoing stabilization, relapse prevention, refer-
ral or addressing mental health needs, and primary care
linkage.

Limitations
Our study has several limitations. First, we realize that the

sample size may limit the generalizability of our findings to
all practice settings. Our data reflect the clinical experience
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specific to medical toxicologists. Second, incomplete datasets
limit applicability and utility; however, medical toxicologists
with a high degree of knowledge and experience regarding
SUDs performed the consultations and collected the data first-
hand. Given that some states had not implemented a PDMP
during this period, some requested data were not gathered,
including PDMP data on inpatients. Whether a PDMP was
queried, however, was included, but not the findings. Also,
we did not ask if outpatient clinic therapy required insurance,
which may have affected the results.

This analysis included only programs with medical toxicol-
ogists which may limit the generalizability of the findings.
However, the ToxIC Registry receives data from a represen-
tative sample of over 50 healthcare facilities across the USA,
increasing the potential for a broad array of data. Next, pa-
tients presenting to an emergent (inpatient) setting may rea-
sonably be expected to possess different characteristics than
those seen in an outpatient clinic. Specifically, what these
differences are, however, is not clear. Identifying similarities
and differences may ascertain opportunities to focus resources
on and discover areas to research more in-depth, as well as
mitigate additional adverse consequences of opioid use and
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Table 3  Current visit

Variable Overall (N=110) Inpatient (n=60) Outpatient (n=50) P 0dds ratio” (CI)
Reason for taking drug <0.0001

Avoid withdrawal 46% (50/109) 0 100% (50/50)

Misuse/recreational high 47% (51/109) 86% (51/59) 0

Other 7% (8/109) 14% (8/59) 0

Drug most commonly used

Buprenorphine 36% (33/91) 10% (4/42) 59% (29/49) <0.0001 13.8 (4.24-44.7)
Heroin 30% (27/91) 5% (2/42) 51% (25/49) <0.0001 21.9 (4.76-100.5)
Oxycodone 34% (31/91) 38% (16/42) 31% (15/49) 0.51 1.39 (0.58-3.33)
Methadone 9% (8/91) 19% (8/42) 0 0.0014

Has prescription for drug 31% (25/80) 50% (16/32) 19% (9/48) 0.0031 433 (1.59-11.8)
Nature of use <0.0001

Acute 31% (32/104) 59% (32/54) 0

Acute-on-chronic 18% (19/104) 30% (16/54) 6% (3/50) 6.60 (1.79-24.3)
Chronic 51% (53/104) 11% (6/54) 94% (47/50) 125 (29.6-530)

Values given are percent (count/number of respondents)

#0dds ratios and confidence intervals (CI) are expressed as the more prevalent group compared to the less prevalent group for each characteristic

the opioid epidemic overall. Further, the data are not
completely verifiable. Even having trained medical toxicolo-
gists eliciting the information may limit the generalizability of
the data.

Although the data were collected during 2013-2015 and
pre-date some changes and interventions that have occurred in

the USA and elsewhere, the opioid epidemic continues un-
abated with tens of thousands of deaths annually. The data
generated here are still relevant, however, as factors associated
with buprenorphine use in particular, an increasingly pre-
scribed MOUD in a variety of settings, are useful for generat-
ing further hypotheses to guide better overall patient treatment

Table 4 Current drug use

Inpatient (n=60)  Outpatient (n=50) p 0dds ratio” (CI)

Variable Overall (N=110)
Illicit drug use

<30 days

Heroin 27% (21/78)
Cocaine 22% (17/78)
Cannabis 5% (4/78)
>30 days

Heroin 55% (41/75)
Cocaine 53% (40/75)
Cannabis 17% (13/75)
Amphetamines  19% (14/75)

Reported coingestants

Cannabis 5% (2/43)
Cocaine 16% (7/43)
Amphetamines  14% (6/44)
Opiates 50% (12/24)
Sedatives 46% (15/37)
None 23% (10/43)

15% (5/34) 36% (16/44) 0.032 331 (1.07-10.2)
12% (4/34) 30% (13/44) 0.059 2.94 (0.86-10.1)
6% (2/34) 5% (2/44) 0.10 1.31 (0.18-9.8)
23% (7/31) 77% (34/44) <0.0001  11.7 (3.89-35.0)
19% (6/31) 77% (34/44) <0.0001  14.2 (4.55-44.1)
13% (4/31) 20% (9/44) 0.39 1.74 (0.48-6.25)
6% (2/31) 27% (12/44) 0.034 544 (1.12-26.4)
0 9% (2/23) 0.49

5% (1/20) 26% (6/23) 0.10 6.71 (0.73-61.5)
15% (3/20) 13% (3/24) 0.10 1.24 (0.22-6.9)
22% (2/9) 67% (10/15) 0.04 7.0 (1.04-47.0)
71% (12/17) 25% (5/20) 0.0086  7.20 (1.68-30.8)
15% (3/20) 30% (7/23) 0.29 2.48 (0.54-11.3)

Values given are percent (count/number of respondents)

#0dds ratios and confidence intervals (CI) are expressed as the more prevalent group compared to the less

prevalent group for each characteristic.
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and support. Also, as the hospital increasingly is utilized to
begin treatment and support, including MOUD initiation, in-
formation on patients presenting related to opioid use is par-
ticularly relevant.

Conclusion

We found notable differences between patients seen in inpa-
tient settings and outpatient clinics related to prescription opi-
oid misuse. These differences may inform on new approaches
to treatment and should be further characterized. Interventions
could include overdose prevention education and naloxone
kits for inpatients and other supports for treatment retention
in the outpatients.
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