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COVID-19 has put vaccine efficacy
under a spotlight. However, the re-
luctance of people to be vacci-
nated has postponed the end of
the COVID-19 pandemic. Currently,
opioid vaccines are being devel-
oped, which could help prevent
opioid addiction, overdoses, or
relapse in combination with medi-
cation-assisted therapy. The fear
is that the uptake of opioid vac-
cines could be met by the same
reluctance as seen with COVID-19
vaccines.

Opioid use disorder

Although pharmaceutical opioids have
been responsible for triggering an opioid
epidemic, most opioid overdose deaths
now involve illicitly manufactured fentanyl
and fentanyl analogs. Currently available
therapies include naloxone, to prevent opi-
oid overdose, and medication-assisted
treatment (MAT) (methadone and bupre-
norphine) combined with behavioral thera-
pies to treat opioid use disorder (OUD).
However, the risk of relapse remains, be-
cause of neurobiological changes associ-
ated with opioid use'.

Restrictive measures taken worldwide in
response to the coronavirus disease
2019 (COVID-19) pandemic, such as so-
cial isolation and lockdown, have nega-
tively impacted the general population.
However, those with OUD have been

particularly affected (Box 1)", not only be-
cause social isolation is often associated
with increased mental health problems
[1], but also because of limited access to
appropriate treatment during lockdown.

Opioid vaccination: a new hope
Opioid overdose is a common cause of
admission to intensive care units (ICUs),
with symptoms of opioid overdose in-
cluding respiratory depression, miosis,
and loss of consciousness. Naloxone is
administered as an antidote and me-
chanical ventilation is often necessary. In
addition, patients who are opioid depen-
dent usually experience opioid-induced
hyperalgesia, and central sensitization or
tolerance, making pain management
even more difficult and resulting in
symptoms of acute opioid withdrawal. In
patients with OUD and opioid tolerance,
multimodal analgesia is necessary to
properly manage pain, including nonste-
roidal anti-inflammatory drugs (NSAIDs),
acetaminophen, tricyclic antidepres-
sants, and anticonvulsants (gabapentin),
combined with nonpharmacological in-
terventions. In addition, to suppress
opioid withdrawal symptoms, a2 adren-
ergic agonists (e.g., clonidine and
dexmedetomidine) or NMDA receptor
antagonists (e.g., ketamine) can be ad-
ministered [2].

The drastic increase in opioid overdose
deaths over the past year is an indirect
call for help to find a solution for opioid ad-
diction. In the USA, various opioid-specific
vaccines are being developed, including
oxycodone and hydrocodone, morphine,
heroin, fentanyl, and fentanyl analogs. In
animal studies, vaccines reduced the dis-
tribution of the opioid of interest to the
brain, preventing euphoric effects or respi-
ratory depression, the main cause of
death after opioid overdose; in addition,
the vaccines did not interact with available
opioid MATs. The long half-life of the anti-
bodies produced could help prevent a
possible relapse, giving the brain time to
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recover [3]. Given the positive results
obtained in preclinical studies, the National
Institutes of Health (NIH) is funding the first
Phase 1a/1b clinical trial (NCT04458545")
of the oxycodone vaccine, which contains
oxycodone-based hapten (OXY) conju-
gated to a keyhole limpet hemocyanin
(KLH) carrier protein'. The safety, immu-
nogenicity, and efficacy of OXY-KLH will
be determined in volunteers, who are ac-
tive opioid users". The development, opti-
mization, and approval of opioid vaccines
require further research, and even once
approved, they will still have some limita-
tions and might not be suitable for all pa-
tients. However, they could provide a
powerful tool against drug addiction and
protect professionals at risk of exposure
(e.g., healthcare professionals, first re-
sponders, and military personnel). How-
ever, the hesitancy seen with COVID-19
vaccine uptake suggests that opioid vac-
cine hesitancy might also be an issue fol-
lowing the approval of the latter.

SARS-CoV-2 vaccination among
people with substance use
disorder

Patients with substance use disorder
(SUD) are at risk of developing more
severe forms of COVID-19 and a worse
outcome because of associated comor-
bidities [4]. The risk is especially high for
patients with OUD followed by tobacco
and alcohol use disorder.

Although COVID-19 vaccines have been
shown to be safe, there are still numerous
individuals who remain unvaccinated.
There are various reasons for the reluc-
tance to get vaccinated, including
distrust in the safety of the vaccine, confi-
dence that an infection may not be that
severe, or a general distrust of govern-
ments and healthcare systems. In one
study of people with SUD, 45% were
happy to be vaccinated, whereas over
40% of the individuals questioned were
either unwilling to get vaccinated or
were undecided [5].
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Box 1. The evolution of the opioid epidemic
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In the USA, opioids are the main cause of drug overdose deaths. Pharmaceutical opioids were responsible for
triggering the opioid crisis and, since 2013, the main opioid involved has been illicit fentanyl or its analogs,
either alone or in combination with other drugs (e.g., amphetamines and cocaine). Given the high number of
people misusing and addicted to opioids, the opioid crisis was declared a public health emergency in 2017.
Since the beginning of the COVID-19 pandemic, the number of drug overdose deaths in the USA has dramat-
ically increased, surpassing 100 000 deaths as of January 2022 (Figure ).

Reported number of drug overdose deaths in the US
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Figure . Provisional drug overdose death counts. Source: National Center for Health Statistics.

To assure easier access to the COVID-19
vaccine among patients with SUD, various
strategies have been implemented". Nev-
ertheless, despite such efforts, studies
have shown that only ~50% of patients
with SUD are willing to get vaccinated, a
percentage that was even lower among
various minority communities [5]. The rea-
sons for this unwillingness include distrust
in the government and pharmaceutical in-
dustry, and the perceived lack of safety
of the vaccines. However, people tend to
trust their doctors and the medical decisions
they make, showing the important role that
healthcare providers have in raising aware-
ness and providing proper information re-
garding the benefits of vaccination [5].

Following the spread of the omicron strain
and its different subtypes, the risk of
breakthrough infection was significantly

higher (22.5% hospitalization risk and a
1.6% fatal outcome) in fully vaccinated pa-
tients with SUD compared with those
without SUD [6]. This indicates that pa-
tients with SUD remain at a higher risk of
COVID-19 infection and, thus, that safety
measures have a key role in preventing
the spread of the virus.

Concluding remarks and future
perspectives

Given the collision of the COVID-19 pan-
demic and opioid epidemic, preliminary
data showed that patients with OUD and
those chronically treated with opioids
were at a higher risk of hospitalization
and negative outcomes following COVID-
19 [7]. Under these extreme circum-
stances, the role of healthcare profes-
sionals in increasing vaccine awareness
is crucial. In addition, in an era when
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disinformation, fake news, and social media
have such a significant influence on the deci-
sion around whether to get vaccinated, re-
searchers, governments, and the media
need to learn about the importance of ap-
propriate, accurate communication with the
target populations. Scientists need to have
more of a presence on social media and ex-
plain the benefits of vaccination in a way that
is accessible for the general population (e.g.,
via short videos or interviews) and that coun-
teracts vaccine disinformation. This would
also mean that different professionals at risk
of exposure, but without a medical back-
ground, could access and understand the
information provided, which might increase
their vaccine acceptance. Governments
should learn from the COVID-19 pandemic,
improve their communication and collabora-
tion with healthcare professionals, and avoid
sending mixed messages regarding their
position on vaccines. Additionally, govern-
ments should ensure proper supplies and
easy access to opioid vaccines for people
with OUD, once they are approved for clini-
cal use.

Moreover, there are vulnerable communi-
ties that distrust the healthcare system as
a whole, but do trust healthcare profes-
sionals (e.g., physicians, pharmacists,
etc.) that they already know. These com-
munities might be a good starting point
to better understand some of the reasons
behind vaccine refusal.

If opioid vaccines are approved, healthcare
professionals nationwide should be pro-
vided with the necessary material to inform
patients about opioid vaccination and clarify
any questions or concerns that they might
have. Nongovernmental organizations
could also be involved and organize infor-
mation campaigns in affected communities.
Additionally, opioid vaccines could also pos-
itively impact the daily life of functioning drug
users and patients with OUD, because the
long half-life of antibodies combined with
MAT could prevent relapse and improve
working and social life (Table 1). Last but
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Table 1. Vaccine deployment
Problems with COVID-19 vaccines

e Distrust in vaccine efficacy

Possible solutions for future vaccines

e Share information regarding efficacy, side effects, and

possible interactions

e Concerns regarding side effects

® Improve communication between scientists, governments,

and groups of interest

 Disinformation (fake news)

o Distrust in government and
pharmaceutical industry

o |nitial limited access and availability

not least, opioid vaccines could also protect
professionals at risk of exposure.

The high percentage of individuals with OUD
who are not wiling to be given the COVID-
19 vaccine raises the question of whether
they would be willing to receive an opioid
vaccine, once one is available in the clinic
[5]. Since COVID-19 infections can have
the same deadly outcome in patients with
OUD as seen with opioid overdoses, the
reasons behind vaccine refusal remain ob-
scure. If eligible patients with OUD are willing
to be treated with an opioid vaccine, re-
search to understand the motives behind
their acceptance could also reveal reasons
for the reluctance to be treated with
COVID-19 vaccines.
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