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manage the care of these patients is unknown.We studied the availability of protocols and guidelines in Intensive
Care Units (ICUs) for the management of the critically ill patient with opioid use disorder.
Materials and methods: A survey was sent to a random sampling of ICU clinicians at acute care hospitals in theKeywords:
Purpose: Opioid associated admissions to the Intensive Care Unit (ICU) are increasing, but how institutions

United States.
Results: Of the 300 hospitals contacted, 118 agreed to participate and 58 submitted surveys (49%, 58/118 re-
sponse rate). While a majority of ICUs has a guideline to titrate sedative analgesics, only 7% reported a guideline
that addresses the sedation needs of patients with opioid use disorder. Only one respondent identified a guide-
line for the continuation ofmedication-assisted treatment such asmethadone.Most respondents did not have, or
were unaware of, a guideline to manage opioid withdrawal or to prevent over-reversal with naloxone. Outpa-
tient resources were offered to patients by 36% of institutions, while even fewer reported the use of a dedicated
addiction care team.
Conclusions: Few institutional guidelines exist to provide clinicians with the tools necessary to prevent harm and
promote recovery for this growing and vulnerable ICU population.
© 2019 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Drug overdose is the leading cause of unintentional death in
Americans under age 50 [1]. In 2016, opioid-related overdose killed
42,000 people, a fivefold increase since 1999 [2]. Intensive care units
(ICUs) have also seen an increase in opioid-related overdoses, with
overdose-related admissions increasing by 34% from 2009 to 2015 [3].
Additionally, the mortality rates of critically ill patients admitted with
overdose have increased from 7.3% to 9.8% in the same period.

Opioid use disorder, as defined by the DSM-V, is a problematic pat-
tern of opioid use that causes clinically significant impairment or dis-
tress and can include increased tolerance to opioids and withdrawal
symptoms when opioids are abruptly discontinued [4]. In the ICU, the
management of patients with opioid use disorder may be challenging.
Chronic opioid use may alter the tolerance of patients to ongoing seda-
tive and analgesia during critical illness. [5,6] Patients undergoing
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medication-assisted treatment, such as outpatient treatment with
methadone or buprenorphine, may need this therapy to continue
while they are in the ICU. [7-9] Finally, patientswho survive their critical
illness may benefit from both inpatient and outpatient addiction-
focused treatment. [10-13] Given the increasing demand on critical
care delivery by patients with opioid use disorder, we sought to identify
existing institutional guidelines to care for these critically ill patients
who are at high risk for continued drug use, medical complications,
and repeat hospitalizations. [14-18]

We designed and administered a survey to quantify existing strate-
gies, and to characterize any consensus in the management of the criti-
cally ill patient with opioid-use disorder.

2. Materials and methods

We performed a prospective cross-sectional survey of a nationally
representative sample of U.S. hospitals between July and November of
2017. Hospitals were randomly selected from American Hospital Asso-
ciation participants in 2017 using a random number generator. Hospi-
tals were eligible for inclusion if they had a medical or surgical ICU.
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1
Hospital and respondent characteristics.

Hospital characteristics

Category Sub-category n (%)

Rural urban classification Urban 37 (64%)
Region North-East 9 (16%)

South-East 20 (34%)
South-West 5 (9%)
Mid-West 11 (19%)
West 13 (22%)

Academic affiliation Major 5 (10%)
Minor 21 (36%)
Non-Teaching 32 (55%)

Number of ICU beds ≤10 23 (40%)
11–20 15 (26%)
21–30 9 (16%)
N30 11 (20%)

Number of inpatient beds b150 30 (52%)
150–250 5 (9%)
N250 23 (40%)

Respondent characteristics
Category Sub-Category n (%)
Gender Female 47 (81%)
Institutional position Physician 4 (7%)

Registered Nurse 50 (86%)
Other 4 (7%)

Years since formal training b10 13 (22%)
10–20 19 (33%)
N20 24 (41%)

Years at current institution (n = 56) b10 26 (46%)
10–20 18 (32%)
N20 14 (25%)

Number of weeks working Clinically in
the ICU

b6 9 (16%)
6–12 3 (5%)
13–18 1 (2%)
19–24 1 (2%)
N24 44 (76%)

Comfort clinically managing patients
with opioid use disorder (n = 56)

Very Comfortable 7 (13%)
Somewhat Comfortable 28 (50%)
Neither Comfortable nor
Uncomfortable

9 (16%)

Somewhat Uncomfortable 11 (20%)
Uncomfortable 1(2%)

Access to pain/addiction specialist Available 19 (33%)
Unavailable 39 (67%)

Sedation needs for opioid use disorder
patient compared to general critically
ill population (n = 57)

More 36 (63%)
The Same 7 (12%)
Less 5 (9%)
Unknown 10 (18%)

Training in addiction/pain medicine⁎ Formal Training in
Addiction and/or Pain
Medicine

11

Continuing Education in
Addiction and/or Pain
Medicine

30

No Training 21

⁎ Respondents could choose multiple and so the responses will not sum to 100%.
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The ICUdirector at each institutionwas identifiedbya research assis-
tant, who selected an individual director at their own discretion if an in-
stitution hadmore than one ICU. The directorwas then asked to identify
the ICU clinician responsible for critical care guideline development.
Once this individualwas identified, the subjectwas then telephoned, in-
formed of the research study, and invited to participate. The survey was
emailed to invitees via REDCap (Nashville, TN v7.0.10), and consentwas
obtained electronically from each participating subject. Participants did
not receive any remuneration for their participation.

If the invitee verbally agreed to take the survey but did not complete
the survey, a total of six reminderswere sent to the invitee to ensure the
survey was available. Invitees who had not completed the survey after
six reminders were then considered non-responders and were no lon-
ger contacted.

2.1. Survey development

Because no validated survey tools existed to examine the area of in-
terest, we designed an original survey to assess the availability of guide-
lines and protocols for the management of critically ill patients with
opioid use disorder during critical illness and following discharge. The
surveywas developed by a research assistant (AR) and an internalmed-
icine resident (KH) with input from two critical care physicians (JPS,
DH) and a critical care pharmacist (JM). Two additional critical care
physicians tested the survey for length and content understanding.
The final survey took 7–10 min to complete, and all survey questions
were optional in order to increase participant response rates (See
Table E1 in the Online Supplement).

The survey beganwith theDSM-Vdefinition of opioiduse disorder to
ensure a shared understanding of the patient population. Survey ques-
tions covered the following domains: (1) treatment guidelines for seda-
tive analgesia in all ICU patients, patients admitted for opioid-related
overdose, andpatients undergoingoutpatientmedication assisted treat-
ments (MAT); (2) guidelines to prevent in-hospital complications such
asover-reversalwith naloxone, defined as acute agitation orwithdrawal
symptoms following the administration of too much naloxone, and
symptomsof opioidwithdrawal; and (3) guidelines for the coordination
of carewith outpatient addiction resources upon discharge from the ICU
and the hospital, including use of addiction teams, prescription of nalox-
one, and substance use referrals prior to discharge.

Respondents were also asked demographics (gender), their roles
within their institutions (profession, duration of employment, highest
degree of training, and weeks per year working clinically in the ICU),
and experience with opioid use disorder (perceived comfort with the
population of patients with opioid use disorder, and formal training in
addiction or pain management). Finally, clinicians approximated their
perceived percentage of critically ill patients with opioid use disorder
and opioid overdose at a given time in their ICU.

Hospital-level variables included the number of acute care beds,
number of ICU beds, and teaching affiliation. Hospitals were character-
ized as being in a rural or urban area using rural-urban commuting
area (RUCA) codes, which identifying rural status based on zip codes.
[19]

The studywas conductedwith approval of the Beth Israel Deaconess
Medical Center institutional review board, and included a waiver of in-
formed consent, but with elements of informed consent included in the
introduction of the survey.

2.2. Data analysis

Responses for each completed survey question were recorded and
analyzed usingMicrosoft Excel (2010). All fully and partially completed
surveys were analyzed. One survey was discarded because it was miss-
ing more that 90% of data. Stratified analyses were planned by hospital
and respondent characteristics but were not conducted because so few
respondents indicated that guidelineswere available at their institution.
3. Results

3.1. Participants and survey completion

Of the 300 hospitals that were randomly selected for our study sam-
ple, 37 declined to participate. The remaining 263 participants were re-
contacted. One hundred forty-five clinicians were unable to be reached,
while 118 clinicians agreed to participate (See Fig. E1 in the Online Sup-
plement) and were sent the study survey. Of the 118 surveys distrib-
uted, 54 surveys were ultimately completed, and four were partially
competed, yielding a 49% (58/118) response rate. 64% of participating
hospitals were urban (37/58), 55% were non-academic (32/58), and
66% had fewer than 20 ICU beds (38/58) (Table 1). Respondents were
majority female (81%, 47/58), registered nurses (86%, 50/58), and



Fig. 1. Prevalence of Guidelines to Manage Sedative Analgesic. The prevalence of institutional guidelines to manage sedative analgesic as reported by survey respondents.
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spent N24 weeks per year working clinically in the ICU (76%, 44/58).
Most (67%, 39/58) participants did not have access to a pain or addiction
specialist at their institution. Slightly more than half of respondents
(52%, 30/58) had attended at least one continuing medical education
session on addiction or pain medicine. A little more than half (63%,
35/56) were at least somewhat comfortable with the clinical manage-
ment of patientswith opioid use disorder.While themajority of respon-
dents reported that patients with opioid use disorder require more
sedative analgesic than other critically ill patients without opioid use
disorder, therewas variability in response and 18% (10/57)were unsure
about the sedation need of patients with opioid use disorder (Table 1).

3.2. Treatment guidelines to manage sedative analgesic

Althoughmost (75%, 43/57) respondents had an institutional guide-
line to manage sedative analgesic in the general critically ill population,
only 7% of these guidelines (3/43) included a titration guideline that ad-
dressed the specific needs of patients with opioid use disorder. This out-
come was so infrequent, we could not draw conclusions about the
different respondent or hospital characteristics associated with it.

Although only one institution (2%) offered explicit guidelines for
the continuation of outpatient MAT while patients are in the ICU, 78%
(43/55) reported sometimes or always continuing patients on this out-
patient medication. Most providers reported the continuation of pa-
tients on methadone, and some on buprenorphine/naloxone (brand
name: suboxone) (Fig. 1).

3.3. Guidelines to prevent in-hospital complications

While admitted, overdose patients may experience in-hospital com-
plications including opioid withdrawal and over-reversal with nalox-
one. [20-22] Only seven participants (13%) reported a guideline for
the prevention of over-reversal with naloxone. Only one participant
thought their institution's guideline was effective (Fig. 2). Likewise,
only nine respondents (16%) reported a guideline to pharmacologically
manage the symptoms of opioidwithdrawal in patients with opioid use
disorder, and none thought the guideline was effective in treating
symptoms of opioid withdrawal (Fig. 2.).

3.4. Guidelines for coordination of care with outpatient addiction resources

Four (8%) institutions had a dedicated addiction team available to
meet with the patient before hospital discharge. Only two of these
four respondents reported that this addiction team always sees
overdose patients before they are discharged. Prior to discharge, 36%
(19/53) of respondents reported offering addiction-related resources
to patients; 21% (11/53) offered such resources to patients who left
against medical advice.

Upon discharge, 7% (4/54) of institutions providednaloxone (Fig. 3.).
When naloxone was provided, patients either received a written a pre-
scription for naloxone (1/4) or were told to pick up naloxone from a
pharmacy (2/4). When patients left against medical advice (AMA),
two respondents reported that they usually or sometimes offered pa-
tients a prescription or instructions to acquire naloxone (Fig. 3.).
4. Discussion

Among a nationally representative sample of intensive care units,
we found limited institutional guidance or consensus in the manage-
ment of critically ill patients with opioid use disorder. Although one-
third of providers report discomfort in managing this population of pa-
tients, the lack of consensus guideline development or critical care soci-
ety statements leaves ICU providers to navigate the clinical challenges of
this growing population of patients on their own.

Our results provide the first description of the current state of care
for critically ill patients who are admitted with opioid overdose. Prior
research has reported on the rise of overdose-related admissions and
deaths across ICUs in the United States. [3] As this patient population
continues to grow, more opportunities arise to proactively develop
and evaluate care pathways in order to address the critical care needs
of these patients. For example, while consensus guidelines exist for ap-
propriate sedative analgesic in order to minimize complications in the
general ICU population, [23] we found variability in respondents' re-
ported perceptions of the sedation needs for patients with opioid use
disorder. A limited number of studies suggest sedation strategies for
the opioid tolerant patient. [24,25] Likewise, certain in-hospital compli-
cations that might be specific to patients with opioid use disorder can
often be anticipated and avoided, including opioid over-reversal with
naloxone and undertreated opioid withdrawal. Yet very few respon-
dents reported an effective standardized approach to these preventable
harms at their institution. The lack of consensus among respondents,
therefore, indicates a need to develop interdisciplinary guidelines to
manage sedation, prevent complications, and optimize care for these
patients.

As with any critical illness, adequate treatment of overdose patients
should not only address their acute overdose, but also their underlying
disease of addiction. Prior research has shown that providers and dedi-
cated addiction teams play a key role in linking patients with outpatient



Fig. 2. Prevalence of Guidelines to Prevent In-Hospital Complications. The prevalence of institutional guideline line to prevent in-hospital complications, such as over-reversal with
naloxone and opioid withdrawal.
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addiction care resources [26,27], especially when connecting patients
with medication assisted treatment programs [28-32]. In other patient
populations with serious chronic illnesses, a lack of continuity in care
after hospital discharge has been shown to increase medical errors, re-
admission rates, and patientmortality [33,34]. Critically ill patients hos-
pitalized for opioid overdose are similar; in fact, they are particularly
vulnerable to insufficient transitions from inpatient to outpatient care
settings [35,36]. Despite the important role for addiction services to
connect patients to outpatient care, a majority of our survey respon-
dents reported a lack of specialty addiction services and resources for
substance use treatment for patients while they are admitted, or upon
Fig. 3. Prevalence of Guidelines for Coordination Care with Outpatient Addiction Resources
discharge. Respondents also reported a limited use of harm-reduction
strategies, such as naloxone distribution on discharge. Given the high
risk for future near-fatal overdoses in patients with prior opioid over-
doses, naloxone offers a potentially life-saving intervention for this pop-
ulation. [37-40] As such, the ICU is an underutilized environment in
which to connect these patients with outpatient resources and to pro-
vide naloxone.

The limitations of this study must be considered when interpreting
these findings. First, although a response rate of 49% is acceptable for
this type of extensive and voluntary survey, [41] respondents were ho-
mogenous in gender, institutional position, and clinical time. Even
. The prevalence of guidelines for coordination care of outpatient addiction resources.
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though nurses, who were the majority of our respondents, may not be
making prescribing decisions, they are critical to and knowledgeable
of policies related to delivery of critical care within a hospital. Although
hospital characteristics are similar between respondents and non-
respondents, we have no means of comparing individual respondent's
characteristics to non-respondents. We are unable to discern any effect
thismay have on response bias. Second, we sought to identify and invite
the individual most likely to know of coordinated efforts to manage pa-
tients with opioid use disorder. These invitees were identified by their
critical care leaders as the individual responsible for guideline develop-
ment. However, if this person was misidentified, the respondent may
have underreported the availability of guidelines, skewing our results.
Likewise, this was a survey-based study that relied on respondents' per-
ceptions rather than objective data regardingmanagement practices. To
overcome this limitation in the future, subsequent studies may collect
patient or provider data to further characterize practice patterns, or ver-
ify guideline availability and compare to respondent perceptions from
multiple providers at each institution. Third, guidelines may not be in-
dicative of an institution's approach to standardize the care of patients.
In an attempt tomitigate this potential limitation,we asked participants
about guidelines rather than protocols because guidelines are under-
stood to be less formal.

5. Conclusions

In conclusion, very few institutional guidelines exist for themanage-
ment of critically ill overdose patients, and few institutions connect
these patients with substance use treatment resources. An increased
focus on addressing these gaps in care for this growing population is
necessary to prevent harm and promote recovery.
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