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The COVID-19 pandemic has renewed interest in syndemic theory
[1]. Traditionally with syndemics one epidemic primes the
conditions to accelerate another existing epidemic, in other words
the epidemics synergize. Developed to explain how the epidemic
of addiction, especially when it entails injection drug use, primed
the spread of HIV [2], syndemic theory has been applied widely;
although mostly to intersections of social determinants of health
and disease (e.g., the poorly coined “diseases of despair”) [3]. For
example, the excess in drug-related mortality in American Indian
populations may be explained, in part, through an interaction
between the epidemics of opioid use, poverty, racism, and
historical trauma to cause a disproportionate number of deaths
compared to White populations [4].
Prior to and throughout the COVID-19 pandemic, the United

States has been in the midst of an opioid epidemic with annual
overdose deaths exceeding 70,000 in pre-pandemic 2019 and
100,000 presently [5]. While this trend of increasing overdose
deaths was present before COVID-19, modeling studies show that
the pandemic appears to have accelerated this trend with
currently observed overdose deaths exceeding those predicted
[6]. Mass isolation, economic uncertainty, decreased access to
healthcare caused by the pandemic likely synergized with the
opioid epidemic to fuel this increase in deaths. This synergy also
seems to work in reverse such that people who use drugs,
especially those with an opioid use disorder, who are dispropor-
tionately affected by poverty, reliance on public transportation,
multiple medical comorbidities, etc. are at increased risk for
COVID-19 infection and for covid-related mortality [7].
From the earliest days of the pandemic we have heard about

the interaction between various biological states and COVID-19
(think old age, obesity, pulmonary disease, diabetes, immuno-
compromise, etc.). In these instances, one disease plus another
equals two diseases where the underlying biological and/or social
contexts are interacting to amplify the impact of the other. But
what happens when one plus one equals three, where two disease
states appear to interact creating an opening for a third disease to
develop? In Molecular Psychiatry, Wang et al. recently found an
association between opioid and cocaine use disorder, COVID-19,
and the risk for endocarditis, a bacterial infection of the heart
valves often caused by injection drug use [8]. First, they show that
the increasing prevalence of endocarditis in people with opioid
and/or cocaine use disorder during the opioid epidemic
accelerated after the start of the pandemic while the prevalence
of endocarditis in people who do not use drugs remained
unchanged. They next show that the risk for endocarditis in those
with opioid and/or cocaine use disorder is greater in those who
have had COVID-19.

That people who use drugs are at increased risk for COVID-19
should come as no surprise and we have known for decades that
people who use drugs are at increased risk for endocarditis. The
news here is that even after controlling for several variables such
as demographics, underlying comorbidities, medications that can
contribute to the risk of infection (e.g., the use of corticosteroids
such as dexamethasone in the treatment of COVID-19), and social
determinants of health, people with opioid and/or cocaine use
disorder who had COVID-19 were at greater risk for endocarditis
than people with opioid and/or cocaine use disorder who did not
have COVID-19. Wang et al. had access to an enormous electronic
medical record database comprised of nearly 110 million
unique patient records, over 1 million of which had an opioid or
cocaine use disorder diagnosis. The vast power to control for
multiple variables in a sample size this large is a great strength of
this study despite known lacuna in electronic medical records
when it comes to diagnosing substance use disorders and
documenting social determinants of health [9].
So why did this happen? It may be due to pandemic-related

increases in drug use, decreases in access to safe injection
supplies, and decreased access to healthcare. There may also be
synergy between disease processes. There has been significant
attention paid to understanding the immune response to
COVID-19 infection including the so called “immune storm” of
severe COVID-19. There is also a long and perhaps under-
appreciated literature on the effect of drugs on both innate and
adaptive immune function, which may predispose to certain
infections [10]. For example, the Veterans Aging Cohort Study
found higher incidence of bacterial pneumonia in veterans
taking certain opioids [11]. That this was not a finding for all
opioids decreases the chance that general factors seen with all
opioids such as suppressed respiratory rates and decreased
cough reflex explain this finding and point toward potential
interactions between specific opioids with immunologic effects
and pneumonia incidence. In the case of opioid (especially
fentanyl) and cocaine use disorders and COVID-19 it is plausible
that combined immune effects synergize to increase suscept-
ibility to endocarditis. We already have reports of impaired
endothelial function and altered immune response increasing
cardiovascular pathology in those with COVID-19 [12]. We will
need significant laboratory and basic clinical research to
confirm a biological basis to findings such as those of Wang
et al. As with all science, replication is important and replicating
associations between opioid and cocaine use disorders as well
as other drugs such as methamphetamine, COVID-19, and
endocarditis in other datasets, preferably international datasets
to evaluate the findings outside of the United States
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sociopolitical context, is something that can be accomplished in
the immediate future.
By necessity, many careers pivoted in response to the public health

crisis caused by COVID-19. It is almost certain that for years ahead
entire careers can be devoted to better understanding the correlates
of COVID-19 and disease. We are just at the beginning of a period of
discovering disease-disease synergies. While large datasets have
allowed identification of these syndemics, it will require basic and
clinical research to confirm and explain them. Our ability to respond
to and perhaps prevent the next syndemic relies on this.
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