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Abstract

Background People with substance use disorder are at risk of complications of drug use and frequent hospitalization
and may continue to use substances during admission to acute care. Acute care harm reduction strategies includ-
ing oral or injectable prescription opioids may aid in care retention and improve health outcomes in this patient

population.

Case presentation A 58-year-old woman with refractory opioid use disorder was admitted to hospital for manage-
ment of dysphagia secondary to esophageal stricture. She received injectable opioid agonist therapy using a continu-
ous ambulatory drug delivery (CADD) pump in order to facilitate completion of her hospital admission.

Conclusions The patient successfully received acute medical care with the use of a CADD pump for consistent,
patient-controlled opioid administration, with the support of an interdisciplinary team and by respecting the patient’s

own substance use goals.
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Introduction

Harm reduction is a patient centered, evidence-based
approach compromising one aspect of care for people
with substance use disorder (SUD) [1]. Harm reduction
does not require abstinence from substance use; rather it
is meant to reduce the potential health and social harms
associated with drug use [2—4]. Despite the availability

*Correspondence:

Casey Wigg

casey.wigg@sunnybrook.ca

! Sunnybrook Health Science Centre, 2075 Bayview Ave, Room H266,
Toronto, ON M4N 3M5, Canada

2 Sunnybrook Health Science Centre, 2075 Bayview Ave, Room H336,
Toronto, ON M4N 3M5, Canada

*Women's College Hospital, Substance Use Service, 76 Grenville Street,
3rd floor, Toronto, ON M5S 1B2, Canada

* Staff Physician and Education Lead, Division of Infectious Diseases, St.
Michael's Hospital, 30 Bond Street, 4-179 CC North, Toronto, ON M5B 1W8,
Canada

B BMC

of opioid agonist therapy (OAT) such as buprenorphine/
naloxone (suboxone), methadone and naltrexone, a pro-
portion of hospitalized patients may not respond, have
access to or be accepting of these interventions for sub-
stance use [5]. Stigma from healthcare staff, hospital poli-
cies enforcing abstinence, suboptimal pain management,
and withdrawal symptoms can often result in involuntary
or patient-directed discharge, thereby driving poor health
outcomes [6].

In Canada, harm reduction services such as distribu-
tion of sterile equipment, safe disposal of used equip-
ment, supervised consumption services and distribution
of overdose prevention kits are readily utilized in the
community setting and not widely implemented in inpa-
tient settings [7. In acute care settings, people with SUD
are at risk of complications of substance use, as well as
the risk of patient-directed discharge should they need
to leave the hospital in order to use [1]. The implementa-
tion of harm reduction strategies in the acute care setting

© Crown 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third

party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation

or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit
httpy//creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12954-023-00813-x&domain=pdf

Wigg et al. Harm Reduction Journal (2023) 20:123

may mitigate negative health outcomes [6, 8]. There is
evidence that offering prescription injectable hydro-
morphone or diacetylmorphine (pharmaceutical-grade
heroin) in the community setting for people with severe,
refractory opioid use disorder improves health and social
outcomes [9, 10]. Similarly, prescription opioids (oral and
injectable) have been proposed as a treatment option
in the acute care environment for patients with severe
opioid use disorder [7, 11]. We report a case of a female
patient in acute care with a longstanding opioid use dis-
order who received injectable opioid agonist therapy
using a continuous ambulatory drug delivery (CADD)
pump in order to facilitate completion of her hospital
admission.

A CADD pump contains a reservoir of medication, typ-
ically a parenteral opioid such as morphine, hydromor-
phone or fentanyl, and can be programmed to administer
an automated hourly infusion of medication through an
intravenous or subcutaneous line. The pump can also
deliver patient-initiated bolus doses at pre-programmed
time intervals, with a lockout period to prevent inadvert-
ent toxicity. CADD pumps are typically reserved for the
management of acute pain in the post-operative period,
or for management of chronic malignant pain or dyspnea
in patients with life-limiting diagnoses. Utilizing a CADD
pump for the purposes of reducing harm by providing a
safer opioid supply was uncharted territory for our team.

Case presentation

A 58-year-old woman with a 30-year history of infection
with human immunodeficiency virus (HIV) was admit-
ted to hospital for management of dysphagia secondary
to esophageal stricture. The patient was diagnosed with
a squamous cell carcinoma of the oropharynx 2 years
prior and received treatment with an extended course of
radiation therapy. She remained free of cancer recurrence
but developed esophageal stricture as a late complica-
tion of radiation therapy. Her past medical history was
complex; in addition to HIV infection, she was known to
have HIV-induced immune thrombocytopenic purpura,
hepatitis C infection, chronic obstructive pulmonary dis-
ease, depression, recurrent facial cellulitis, and polysub-
stance use including opioid use disorder. Her esophageal
stricture resulted in progressive dysphagia, and she was
eventually unable to swallow any tablets including her
anti-retroviral therapy.

She had been using injection drugs for several decades,
including heroin, crack cocaine, and fentanyl. She was
prescribed slow-release oral morphine (SROM) (60 mg
three times a day) and immediate release oral mor-
phine (10 mg four times a day) by her community addic-
tion specialist as opioid agonist therapy (OAT). As the
patient’s dysphagia progressed, she began to crush, heat,
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and inject her prescribed opioids. At the time of admis-
sion to hospital she also reported using crack cocaine
10-12 times per month.

Historically, the patient preferred to receive medical
management in the outpatient setting. When hospital
admission was required, she would often leave before
treatment completion against medical recommendations.
During previous hospitalizations, the patient experienced
stigma surrounding her substance use and expressed
frustration with practitioners who under dosed or
delayed the administration of opioids because of her sub-
stance use history, thereby prompting patient-directed
discharge.

The patient presented to her outpatient HIV clinic
dehydrated and cachectic secondary to severe dysphagia.
Her facial cellulitis caused periorbital edema resulting in
extremely limited vision; despite this she was injecting
her prescribed morphine with varied success. Outpa-
tient care options had been exhausted and she required
an urgent hospital admission for lifesaving therapies. In
order to engage the patient with inpatient care, the team
proposed a CADD pump to deliver opioids at a dose
equivalent to her community prescription, and to offer
the option of patient-controlled breakthrough dosing
thus returning control to the patient. She agreed to pre-
sent to the emergency department, with the hope that a
CADD pump would alleviate the constant need to advo-
cate for OAT in acute care.

Clinical findings and timeline

The patient was forthcoming about her opioid use and
transparent about her plan to continue using opioids
in the community. The team recognized that enforc-
ing abstinence or OAT with buprenorphine-naloxone
or methadone would deter her from engaging with care.
Increasing SROM was not an option because of her
severe dysphagia, and hospital policy restricted the deliv-
ery of IV opioids on the unit thus removing the option
of injectable (intravenous) hydromorphone. Instead, a
shared decision was made to modify risk through sub-
cutaneous opioid agonist therapy delivered through a
continuous ambulatory drug delivery (CADD) pump. A
CADD pump provided her with the autonomy to self-
administer breakthrough doses without having to rely on
staff.

The patient’s home morphine dose was converted to
the parenteral equivalent, which proved challenging as
the precise bioavailability of sustained release oral mor-
phine when injected is unknown. Further, because of her
impaired vision, her degree of success in injecting her
opioids in the days prior to admission was questionable,
thus her true opioid requirements were not clear. Dur-
ing the initial period in the emergency department, the
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patient was started on intermittent subcutaneous hydro-
morphone as a bridge until she transferred to the medical
unit and could be initiated on a CADD pump. see Table 1
for details of opioids prescribed.

Despite having a team committed to providing harm
reduction, on Day 3 of admission the patient experienced
withdrawal symptoms and it became evident that her
baseline opioid coverage was insufficient. Over the sub-
sequent two days, the patient was assessed multiple times
per day and her CADD dosing was uptitrated to prevent
withdrawal and cravings. On Day 5 of admission, she
underwent gastroscopy with dilatation of her esophageal
strictures. The subsequent day, she was cleared by the
speech language pathologist to resume oral intake. The
hourly rate on the CADD pump was stopped and she was
able to resume her home dose of SROM by mouth. She
continued the CADD for bolus dosing of morphine until
she was medically stable for transfer to a transitional
facility for ongoing supportive care. She remained stable
on her home dose of SROM during transition care.

Follow-up and outcomes

Over the subsequent months, the patient’s esophageal
strictures recurred, and she required readmission on
several occasions to optimize nutrition and for eventual
feeding gastrostomy tube insertion and tracheostomy.
Her opioid use disorder was managed with the CADD
pump on each presentation. With every admission, she
was more willing to engage with the healthcare sys-
tem with the knowledge that she would receive effec-
tive treatment with reduced fear of discrimination and
stigmatization.

Informed consent

Written informed consent from the patient, Katherine
McNeil, was obtained to report her case in the medical
literature. Katherine specifically requested use of her real
name. Katherine was a brave and generous woman with
goals and dreams, despite facing tremendous challenges
and tragedy. The months she spent in the hospital were
difficult and working closely on the manuscript with the
authors provided her a sense of hope and purpose.

Discussion

We describe a case of a woman with severe opioid use
disorder who received injectable opioid agonist therapy
using a continuous ambulatory drug delivery (CADD)
pump in order to facilitate completion of a hospital
admission. This unconventional harm reduction strategy
was borne out of the requirement to support a patient in
need of medical intervention but with continued use of
substances.
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This approach succeeded in engaging the patient in
care for several reasons. Firstly, in acute care we were
well-positioned to conduct routine assessments for any
withdrawal or oversedation symptoms (using continuous
oximetry). In the past, when the patient displayed irrita-
bility and frustration toward staff, this was dismissed as
the ‘drug-seeking behavior of a challenging patient! We
recognized the behavior as a coping mechanism in a
patient experiencing withdrawal, and the symptoms were
mitigated with regular monitoring and rapid uptitration
of injectable OAT (iOAT) via the CADD pump. Notably,
this is a resource-intensive process that requires appro-
priate training of staff; however, by taking advantage of
the controlled, high-resourced environment in the acute
care setting optimal patient care was delivered.

The patient was also supported by an interdiscipli-
nary approach to her care. She had a history of negative
interactions with the medical establishment and often
felt misunderstood and judged in hospital settings. Her
long-standing nurse practitioner from the HIV clinic
advocated daily for her care needs. Marginalized or ‘chal-
lenging’ patients benefit when they have an advocate
who can remind the team of their humanity. Addiction
and palliative care specialists collaborated to manage the
CADD pump and advocated to use a CADD pump as a
novel approach to accessing iOAT in hospital. The team’s
social worker facilitated the transition to a step-down
hospital that could support the patient’s goals of care.
Her community addiction specialist was in close com-
munication with the hospital team to ensure a seamless
discharge back to community-based care.

Most critically, the medical team placed the patient’s
own goals at the center of her care plan. The primary
goal of her admission was for definitive management of
her dysphagia; she did not voice a desire for drug reha-
bilitation or abstinence and it is crucial that patients are
not faced with an ultimatum in order to receive essential
health care services. Individuals with opioid use disorder
face stigma in hospital, and this is further exacerbated
by punitive responses from a medical establishment that
perpetuate power imbalances for marginalized patients.
The CADD pump was successful in part because it
returned a degree of control to the patient, thereby
empowering her to achieve her individualized treatment
goal.

Admittedly, there are potential barriers and obstacles
to using a CADD pump for harm reduction purposes.
Although it provides a safer opioid supply and allows the
patient control over breakthrough doses, it can be time
consuming for staff particularly during the initial stage
of titrating and monitoring. However, once a therapeu-
tic dose is established, nurses no longer need to pro-
vide regular breakthrough doses thereby significantly
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reducing. The additional cost and physical resource of
having CADD pumps available could prohibit uptake of
CADD pumps for harm reduction purposes. Lastly, there
is expertise and knowledge required in prescribing and
programming a CADD pump.

The patient successfully received acute medical care
with the use of a CADD pump for consistent, patient-
controlled opioid administration, with the support of
team-based collaborative care and by respecting the
patient’s goals. To replicate this success and establish
a strong foundation for harm reduction interventions,
we advocate for system-level changes including manda-
tory educational programs to enable de-stigmatizing
care, as well as the creation of harm reduction commit-
tees to identify champions within healthcare institutions
to spearhead evidence-based, non-coercive policies for
people with SUD in acute care. Formal policy change,
educational and accreditation requirements will help
to create hospitals that are safe for all people to make
healthy choices based on their individual needs.
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CADD  Continuous ambulatory drug delivery
HIV Human immunodeficiency virus
iOAT Injectable OAT

R Immediate release oral morphine

OAT Opioid agonist therapy
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SUD Substance use disorder
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