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Purpose of review

Severe acute respiratory syndrome coronavirus (SARS-CoV2) infection rates are currently occurring at
alarmingly accelerated rates. There is also a long-standing and concurrent rise in the prevalence and
severity of substance use disorders (SUD). Therefore, the intersection between these two conditions needs to
be carefully considered to ensure a more effective delivery of healthcare.

Recent findings

Generally, those with SUDs are more likely to have higher risk social determinants of health factors.
Therefore, these patients are more likely to have barriers that can create difficulties in following appropriate
infection control measures which in turn increases the risk of exposure to SARS-CoV2. In addition, these
individuals have higher rates of medical comorbidities which increases the risk of all adverse outcomes,

including mortality, from SARS-CoV2 infection.

Summary

Individuals with SUDs are at increased risk of both contracting SARS-CoV2 infection and suffering from
worse outcomes afterwards. Though these risks of adverse outcomes are specific of SARS-CoV2 infection,
the risk of exposure to other infectious diseases is increased in this population too. Healthcare providers
and policymakers should then consider how to better protect this at-risk population and alleviate this

increased disease burden.
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Severe acute respiratory syndrome coronavirus
(SARS-CoV2) is a virus in the coronavirus family
that causes coronavirus disease 2019 (COVID-19).
The World Health Organization declared a global
pandemic related to SARS-CoV2 in March 2020. At
the end of 2020, it was estimated that the United
States has documented over twenty million COVID-
19 cases and over 400,000 total deaths with more
than 100 million cases worldwide [1]. These increas-
ing statistics are occurring concurrently with a sys-
tematic increase in the prevalence of opioid use
disorders and in mortality rates associated with
its consequences.

There is limited data at this time on how socio-
economic status, race, and other factors like history
of substance use affect the rates of infection and
possible outcomes [2*"]. However, it is generally
observed that SARS-CoV2 disproportionately infects
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and COVID-19 disproportionately affects those with
various preexisting conditions, such as diabetes,
obesity, chronic lung disease, and hypertension
[3*,4]. Though current data estimates that up to
80% of SARS-CoV2 infections are asymptomatic or
minimally symptomatic, individuals with these pre-
existing conditions are more likely to develop
COVID-19 that is not only symptomatic, but more
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KEY POINTS

e A diagnosis of any SUD increases the risk of exposure
to SARS-CoV2 and COVID-19 diagnosis.

e This increased risk of infection is generally due to
socioeconomic barriers and inequities in social
determinants of health.

e Individuals with SUDs are at increased risk of adverse
outcomes following COVID-19 diagnosis.

e This increased risk is generally due to a greater chance
of having several preexisting conditions that complicate
the disease process.

e In particular, the increased risks of infection are not
specific to SARS-CoV2 and COVID-19 and indicate
that these individuals are a vulnerable population with
regards to most infectious diseases.

severe [2""]. Patients with these preexisting medical
conditions are also more likely to experience severe
complications such as acute respiratory distress syn-
drome (ARDS), secondary bacterial pneumonias,
septic shock and multi-organ failure [2%"]. Patients
with substance use disorders (SUDs) have signifi-
cantly higher rates of several preexisting conditions,
including chronic liver and kidney disease, lung
diseases, cardiovascular diseases, diabetes, obesity,
and cancer. These individuals are also at higher
risk of exposure and infection with SARS-CoV2
due to inadequate infection control measures in
socially disadvantaged populations [2*%,3%%,5"]. This
increased risk of SARS-CoV2 infection is observed to
be greatest in those with opioid use disorder and
tobacco use disorders [3""]. The likelihood of poorer
outcomes with infection was also observed to be
greater in those with lifetime diagnoses of SUDs
than in those with newer diagnoses. Overall, those
with SUDs were found to be about 30% more likely
to require hospitalization due to severe symptom-
atic COVID-19 infections and were about 50% more
likely to die of complications from their COVID-19
infections [3""].

In addition, people with SUDs generally have
poor access to healthcare services, face stigma when
seeking care, and have been observed to receive a
lower quality of care when brought to medical
attention [2*"]. This data inherently suggests that
those with SUDs are at higher risk of developing
symptomatic COVID-19, as well as at greater danger
of developing serious, and potentially fatal conse-
quences of COVID-19.

Current statistics from the Substance Abuse and
Mental Health Services Administration (SAMHSA),
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indicate that upwards of 164.8 million people use
alcohol, tobacco, opioids, stimulants, or other illicit
drugs in any given month. Further estimates state
that, in a span of one year, an average of 47 million
people used tobacco products, 139.8 million con-
sumed alcohol, 43.5 million used marijuana, and
10.3 million people misused opioids [6]. The
SAMHSA ultimately concludes that three out of five
people over the age of 12 used some type of sub-
stance and that 20.3 million people met criteria for a
diagnosis of a SUD [6]. According to the US Centers
for Disease Control and Prevention, deaths related
to overdose of all opioids have increased almost six
times in the last 20 years. Given the novelty of SARS-
CoV2 and COVID-19 and the paucity of current data
on how substance use affects the risks of infection
and possible outcomes, these numbers are stagger-
ing.

Literature search

For this review, we performed two literature searches
of PubMed to find articles. The first search used the
keywords ‘COVID-19,’ ‘risks,” and ‘substance use’ and
the second search used the words ‘COVID-19,” ‘out-
comes,” and ‘substance use.” The search was not
initially restricted by study design or language but
was limited to articles published between January to
December 2020. Review articles published in English
were included. Full-text references cited in these
articles were also researched for additional relevant
studies. The inclusion criteria were on-topic articles
discussing the effect of substance use on the risks of
COVID-19 and its impact on outcomes after infec-
tion. The exclusion criteria were any study designs
that were case reports, surveys, or study protocols, or
articles that were not published in English. All
authors reviewed the articles relevant to the topic
and the decision to include or exclude studies was
based on consensus after reviewing all the full-text
articles. A total of 249 articles were identified from the
two systematic literature searches. After excluding
duplicates, the remaining 211 were screened. Of
these, 199 were excluded as they were either off-topic
or were case reports, study protocols, surveys, or
otherwise contained in the final articles. Twelve
articles remained for inclusion (Fig. 1).

Four of the included articles were review articles,
commentaries, or expert opinions and two were
systematic literature reviews. The remaining six
articles were an evidence-informed policy brief, a
matched cohort study, an observational study, an
online survey, a retrospective case-control study,
and a retrospective review. Only a limited number
of articles directly assessed patient data or outcomes
[3*%,7,8,9%,10].
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Search #1 Search #2
“substance use™ “substance use”
“COVID 19” “risks” “COVID 19” “outcomes”™
n=173 n= 76

n =249

A4

n=211

A

Records Identified

After Duplicates Removed

Records Excluded
n=199

Off-topic Articles: 187
Surveys: 6
Case Reports: 2
Study Protocols: 1
Already Included: 3

Articles Included
n=12

PRISMA flow diagram of included articles.

All the twelve included articles concluded, at least
theoretically, that having a preexisting diagnosis of
SUD increased the risk of infection with SARS-CoV2
[2*%,3"%,7,8,9%,10,11"-13%,14-16]. Among those
diagnosed with COVID-19, a significant proportion
had diagnoses of SUDs [2%%,3"%7,8,9%10,11%-
13%,14-16]. This increased risk can be further strati-
fied into socioeconomic disparities and medical
comorbidities.

Effects of marginalization and homelessness

Those with SUDs are more likely to be of lower
socioeconomic status and are thus more at risk of
facing housing and other financial insecurities [2*].
These disparities can result in a decreased ability to
comply with physical distancing and quarantine or
lockdown measures which directly increases their
risk of SARS-CoV2 exposure and developing COVID-
19 [2*"]. Similarly, those who reside in homeless
shelters or prisons are also at increased risk of
SARS-CoV2 exposure and contracting COVID-19
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along with those who are migrant workers or other-
wise marginalized [2*%,11%,12%]. Given the large pro-
portion of individuals within these communities
who have SUDs, this represents another factor con-
tributing to the increased risk of infection [11%,12"].
Due to lockdown measures and social distancing
protocols that were enforced, often for prolonged
periods of time, the normal supply and access pat-
terns of various substances were interrupted or
altered [14]. This disruption may cause people with
SUDs to seek new sources or increase the chances of
multiple individuals sharing needles, joints, or other
drug-associated paraphernalia which can increase
risk of exposure to SARS-CoV2 and developing
COVID-19 [14].

Effects of immune dysfunction

Generally, those with SUDs were also found to be
more likely to have a compromised immune system
[7,9%,12%,13"]. A large proportion of individuals with
SUDs have underlying immunosuppressive condi-
tions such as HIV or liver cirrhosis secondary to
hepatitis C infection, which can make them more
susceptible to severe illness from viral pathogens [7].
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The mucociliary function of those who smoke
tobacco, marijuana, or other substances is often
suppressed leading to increased susceptibility to
any viral or bacterial respiratory infections
[27",8,15]. Apart from these risks, there is also data
that suggests that smoking increases expression of
the angiotensin-converting enzyme type 2 receptor
[12%]. This increases the potential for virus entry into
cells, further augmenting risk of infection [127].
Opioid use can also lead to suppression of immune
function through inhibition of cytokine secretion
and leading to immune cell dystunction [13"]. Sev-
eral substances, such as nicotine and alcohol, have
also been known to impede the normal function of
the blood-brain barrier and increase susceptibility to
central nervous infection [13"].
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Eleven of the twelve articles also concluded that a
history of substance use increases the risk of most
adverse outcomes from COVID-19 infection, includ-
ing hospitalization due to severe disease and even
death [2*%,3%%,7,8,9%,10,11"-13%14-16] Table 1. It
was estimated that the increase in the risk of hospi-
talization due to complications from COVID-19
ranged as high as 50% [3"%,9"]. This risk persisted
even when adjusting for other confounding varia-
bles such as obesity and demographic characteristics
and even when adjusting for preexisting conditions.
A matched analysis based on demographic data and
characteristics like obesity and diabetes, found an
increased risk of hospitalization (32.5% vs 20.7%,

Table 1. Summary of results from included articles

Pub. Article/Study  Substance
Author Date Type studied Risks of infection Risks of adverse outcomes
Melamed Jul20 Review/ - Multiple - Socioeconomic barriers increase - High rates of smoking-associated lung
2] Commentary substances risk of virus exposure disorders increase risk of adverse
- Drug procurement can increase  outcomes
exposure - Chronic SU causes immune dysfunction
- SU increases risk of illness complications
Wang [3"%] Jun-20  Retrospective - Multiple - Pts with SUD have significantly - SUD pts had higher rates of asthma,
Case-Control substances higher rates of COVID-19 kidney disease, COPD, diabetes, cancer,
Study infections; OUD pts had highest ~ HIV, chronic liver disease, cardiovascular
risk diseases

- Pharmacological effects of - Hospitalization rates were much higher
substances can increase rates - Pharmacological effects of substances can
of COVID-19 increase COVID-19 adverse outcomes

Volkow [11%] Apr-20  Review/ - Opioid use - SUD pts are at increased risk of - Severe COVID-19 infection occurs in those
Opinion disorder infection due to housing who are elderly and in those who are
instability, incarceration, immunocompromised
reduced access to healthcare - Risk is increased in those with underlying
and recovery support services health conditions like diabetes, cancer,

- Prisons and homeless shelters heart, and respiratory diseases. These
are particularly high-risk underlying diseases are common in those
environments with SUD

- Social distancing/ quarantine - SUD pts delay care and face stigma from
increase sharing of drug medical systems
equipment, overdose risk

Dubey [12"] Jun-20 Literature - Multiple - SUD pts at increased risk due to - SUD pts delay care and face stigma from
Review substances preexisting comorbid medical systems
conditions, mucociliary - Some data that nicotinic receptors
dysfunction, immune modulate immune response and decrease
dysfunction, socioeconomic risk of symptomatic infection
barriers, poor healthcare - Increased risk of having premorbid
access conditions that increase risk of adverse

- Smoking increases expression of  outcomes
ACE which increases virion - SUD pts have immune system dysfunction,
entry vitamin deficiency, and increased risk of

- SUD increased chance of high- aspiration pneumonia
risk behaviors like sharing - OU: respiratory depression and hypoxemia
needles etc., - MU: increased lung injury, pulmonary HTN

Schimmel  Jul-20 Review/ - Opioid use - Chronic OU causes immune - Respiratory toxicity from opioid use can
[139 Commentary disorder dysfunction which increases risk ~ worsen outcomes from lung infection

of infection
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Table 1 (Continved)

Pub. Article/Study  Substance
Author Date Type studied Risks of infection Risks of adverse outcomes
Wei [7] Jul-20 Literature Review - Multiple - Pts with SUD are vulnerable due - Increased risk of HIV and hepatitis C; can

to socioeconomic barriers

cause immunosuppression

- Smoking increases risk of COPD; leads to
complications of COVID-19

- OU: respiratory depression, hypoxemia

- MU: increased lung injury, pulmonary HTN

- Various substances have direct impacts on
immune system function increasing risk of
adverse outcomes from infection

- Changes in SU patterns can be
barriers to infection reduction
- SU paraphernalia sharing

increases risk of transmission

- Socioeconomic barriers (living in
shelters, inability to maintain

- High risk behaviors (obtaining
substances, sharing drug
equipment, etc.) increase risk of

- AU increases risk of medical comorbidities
— increased risk of adverse outcomes

- People with SUD have increased
prevalence of cardiovascular and
respiratory diseases, obesity, cirrhosis,
chronic heart disease, diabetes, renal
disease, hypertension, cancer which
increase complications and mortality

quarantine) can increase risk of - Risk of hospitalization due to pneumonia

- OUD: increased risk of COVID-

was lower - affributed to lower median
age

- People with SUD were more likely to be
hospitalized and die from COVID-19

- SUD pts more likely to develop
COVID-19 [ACR 8.7)

substances
Enns [14] Sep-20  Evidence- - Multiple
Informed substances
Policy Brief
Boschuetz ~ Sep-20  Online Survey - Alcohol use
[15] disorder
Valecillo [8] Oct20  Observational - Multiple
Study substances
exposure
transmission
Rubin [16]  Oct20  Review/ - Multiple
Commentary substances 19
Baillargeon  Nov-20  Matched Cohort - Multiple
9% Study substances
Allen [10]  Dec-20  Retrospective - Multiple
Review substances

- Higher rates of infection due to
homelessness, poor living
conditions, having poor access
to healthcare

- SUD increases risk of immunosuppression;
increases risk of infection, adverse
reactions

- HTN, COPD, ischemic and cardiovascular
disease increases risk of poor outcomes

- Increased risk of adverse outcomes due to
increased ACE expression

- Prolonged alcohol use linked to mucociliary
dysfunction, respiratory disease

- Pts with SUDs: higher risk of
critical illness

ACE, angiotensin-converting enzyme; AU, alcohol use; HTN, hypertension; MU, methamphetamine use; OU, opioid use; OUD, opioid use disorder; pts, patients;

SU, substance use; SUD, substance use disorder.

OR=1.84, 95% CI=1.69-2.01), ventilator use
(6.0% vs 4.2%, OR=1.45, 95% CI=1.22-1.72),
and death (4.9% vs 2.8%, OR=1.30, 95%
CI=1.08-1.56) among those who had a diagnosis
of SUD prior to COVID-19 infection. The increased
risk of hospitalization (30.9% vs 22.6%, OR=1.53,
95% CI=1.40-1.65) persisted even when individu-
als were matched based on several preexisting con-
ditions such as hypertension, chronic obstructive
pulmonary disease, heart disease, and cerebrovascu-
lar disease. In this population, however, there was
not an observable increase in risk of mortality (4.7%
vs 4.7%, OR=1.00, 95% CI=0.84-1.20) [9"]. Indi-
viduals with SUDs were generally observed to have
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higher rates of several underlying health conditions,
such as diabetes, cardiovascular diseases, cancers,
chronic kidney disease, asthma and other respira-
tory diseases, hypertension, and obesity [2™%,3"",
11%,12%,8]. These diagnoses are generally associated
with poorer outcomes following COVID-19 [2"%,3",
11%,12%8].

In addition, the use of substances can directly
impact the ability of the body to mount a successful
immune response to COVID-19. Chronic smoking
of tobacco products has long been established as a
direct causative factor in the development of lung
and cardiovascular diseases [11"]. Furthermore,
respiratory toxicity and suppression of pulmonary
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function through the use of opioids, methamphet-
amines, marijuana, or other substances can also lead
to increased susceptibility of adverse outcomes
[13"]. The use of stimulants, such as methamphet-
amines or cocaine, has been linked to the develop-
ment of adverse cardiovascular outcomes such as
hypertension, cardiac ischemia, hemorrhage, or
thromboembolic events [8]. One article mentioned
a hypothetical association between nicotine and the
blunting of an overwhelming immune response
leading to better outcomes [12%]. However, the use
of any substances through smoking is generally
understood to cause widespread inflammation,
suppress immune function, and decrease the respi-
ratory capacity to tolerate or surmount infections
[8,12%]. Sustained use of alcohol, cocaine, or meth-
amphetamine has been linked to impaired immu-
nity, disrupted pulmonary function, and increased
potential for respiratory complications with infec-
tion, such as ARDS, pneumonia, or alveolar hem-
orrhage [8].

Accessing medical care

Due to various social and health barriers and wide-
spread stigma, individuals with SUDs are also largely
marginalized by the healthcare systems [2*%,11%].
This may lead to a delay in obtaining necessary
medical care, being deprioritized for care, or receiv-
ing a lower quality of medical care in general
[2™,11%]. Due to new barriers created by lockdown
measures and social distancing protocols that have
disrupted many of the rehabilitation and support
structures in place for those with SUDs, these indi-
viduals may experience an increase in the utilization
of various substances or in rates of relapse [7]. This
places an already at-risk population at even greater
risk of contracting COVID-19 and suffering from
adverse outcomes.

Possible lower rates of hospitalization due
to confounding factors

Out of the twelve studiesincluded, one inferred that
there were lower rates of hospitalization from pneu-
monia after COVID-19 although those with SUDs
were more likely to be diagnosed with COVID-19
[8]. Observational in nature, the study found a
prevalence of only 1.3% of SUDs among those hos-
pitalized with COVID-19 related pneumonia. This
was attributed to a lower median age group of
individuals with SUDs as those who suffered serious
consequences were generally older with more
preexisting conditions prior to infection. However,
the limitations from a small sample size based in
Europe and a relatively homogenous population,
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must be taken into consideration when drawing
conclusions [8].

Generally, all the 12 included articles concluded that
a preexisting diagnosis of SUDs increased the risk of
contracting SARS-CoV2 and being diagnosed with
COVID-19. This risk was generally attributed both
to socioeconomic barriers disrupting and circum-
venting appropriate infection control measures and
to direct consequences of obtaining and using sub-
stances. All articles also generally concluded that a
preexisting diagnosis of SUDs led to an increased risk
of adverse outcomes following COVID-19 diagnosis
including hospitalization, intensive medical care,
invasive ventilation, or even death. This increased
risk of adverse outcomes was attributed to two fac-
tors; those with SUDs having a greater prevalence of
medical comorbidities prior to SARS-CoV2 exposure
and COVID-19 diagnosis and due to direct effects of
substances on respiratory and immune function.

Despite these conclusions, there is a dearth of
literature on this topic. Among the articles found,
only five provided any quantifiable measures assess-
ing risks of infection or adverse outcomes. Most
articles found were commentaries, literature
reviews, or expert opinion pieces. This relative lack
of published literature to emphasize that COVID-19
is a relatively new area of research.

However, currently available data does indicate
that there is a strong association between SUDs and
the risk of both contracting SARS-CoV2 infection
and suffering from more serious outcomes after
infection. It is also worthwhile to note that the
increased risks of infection in those with substance
use are generally associated with barriers in social
determinants of health, such as inability to follow
social distancing and quarantine measures, associ-
ated stigma, and unhygienic practices like sharing
drug paraphernalia. These risks are not specific to
SARS-CoV2 infection and COVID-19 and indicate
that individuals with SUDs are at increased risk for
other infectious diseases too. For example, opioid
use disorder has been shown to be a contributing
factor in the rise of several other infectious diseases
such as HIV, viral hepatitides, endocarditis, and
other skin and soft tissue infections [17"]. Cigarette
smoking has been linked to a substantial increase in
developing influenza, pneumococcal pneumonias,
and most significantly, tuberculosis [18].

The results of this review indicate that individ-
uals with SUDs are at increased risk of contracting
SARS-CoV2 infection and COVID-19 and having
increased morbidity and mortality with COVID-19
through similar mechanisms that predispose
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individuals with SUDs to other infectious disease
processes. These risks are primarily attributable to
increased socioeconomic disparities and other bar-
riers related to social determinants of health. This
points to several opportunities for intervention par-
ticularly from a public health standpoint. Given
that these individuals are an at-risk population,
providers may even consider vaccinating these indi-
viduals against most infectious diseases.

This is a rapidly evolving area with a lot of
opportunity for future research. Given the increas-
ing prevalence of SUDs, it is imperative that future
studies continue to assess the intersections of sub-
stance use with infectious disease processes.
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