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INTRODUCTION

In theUnited States (U.S.), the expansion of the use of fentanyl drugs was accompanied by increased
numbers of individuals who suffer from fentanyl use disorder (Mori et al., 2006). FUD is a chronic
relapsing neuropsychiatric disorder characterized by compulsive drug taking and seeking, despite
negative life consequences (DSM-V, 2013). The rise in fentanyl abuse had also led to a surge in
fentanyl overdose deaths that were accelerated during the coronavirus disease 2019 (COVID-19)
pandemic (CDC, 2020a). These deaths are probably related to the fact that fentanyl and fentanyl
analogs have very high affinity for µ-opioid receptors and are therefore extremely toxic when
consumed in large quantities because of their interactions with receptors located in brain regions
that control respiration. It is important to point out that during the time of increased fentanyl abuse
and drug-induced fatal overdoses, there were African American subgroups that have been reported
to surpass other ethnic groups in terms of fentanyl-associated overdose deaths (Carlesso and Kara,
2019; Lippold et al., 2019; Chau, 2020; DeLaquil, 2020; Furr-Holden et al., 2021).

People who misuse fentanyl and fentanyl-like drugs often suffer from withdrawal symptoms
when access to the drug is not available for an extended period of time (DSM-V, 2013). FUD
patients with these symptoms may find it difficult to follow COVID-19-related safety guidelines
when in search of opioid drugs to combat withdrawal-associated signs and symptoms. They may
also not be able to weigh the benefits of vaccination to prevent the spread of SARS-CoV-2 and
SARS-CoV-2 variants throughout their communities. Also of interest is the fact that patients who
abuse opioid drugs including fentanyl may be susceptible to abnormalities in organ systems that
express opioid receptors including the brain, lungs, and immune systems (Mildh et al., 2001;
Borner et al., 2013; Switzer et al., 2020). Consequently, abnormalities in the lungs and immune
systems might serve to limit the ability of patients to recover from severe acute respiratory distress
syndrome (SARS) observed in some COVID-19 patients (Li and Ma, 2020).

The restrictions introduced during the COVID-19 pandemic have disrupted transit routes
along U.S./Mexican border. These disruptions have been reported to impact illegal drug markets
including production, trafficking, and consumption of drugs (UNODC, 2020). Public health
restriction measures were found to create a scarcity in heroin supplies (UNODC, 2020). Therefore,
some drug dealers have pivoted toward mixing street heroin with fentanyl drugs to stretch the
supply of heroin to largely unaware opioid users. Since African Americans represent a large
percentage of heroin users in the U.S., they are therefore vulnerable to the negative consequences
of adulterated heroin supplies.

Herein, we highlight the increasing trend in fentanyl overdose deaths in African American
communities and discuss the consequences of fentanyl use on the respiratory system during the
COVID-19 pandemic.
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FENTANYL USE DISORDER AND MEDICAL
VULNERABILITIES

According to the Centers for Disease Control and Prevention
(CDC), there has been a rise in opioid-related overdose deaths,
sparked by the use of fentanyl (CDC, 2020a; Mattson et al.,
2021). In what appears to be a shift in trend, states and health
agencies have reported that subgroups of the African American
populations are dying from fentanyl at a higher rate than
Caucasians in the U.S. (Carlesso and Kara, 2019; DeLaquil,
2020). Lippold et al. (2019) showed that, in large metropolitan
areas, African Americans were found to have a higher rate of
overdose deaths involving synthetic opioids, including fentanyl
and fentanyl analogs. This study showed that the average number
of fentanyl overdose deaths from 2015–2016, compared to that
of 2017 showed 56.67% increase in African Americans compared
to 46.64% in Caucasians and 52.5% in Latin Americans (Lippold
et al., 2019). In the same metro regions, data taken from 2016
to 2017 showed that African Americans between 55 and 64
years of age exhibited the highest (59.53%) fentanyl overdose
death rate compared to those found in Caucasians (46.97%) and
Latin Americans (17.77%) (Lippold et al., 2019). Another study
performed by Spencer and colleagues reported a similar trend
when they examined the average rate percentage (ARP) increase
of fentanyl overdose deaths from years 2013 through 2015 in
comparison to 2016. These observations indicated that all ethnic
groups showed increases in ARP although African Americans
showed the highest (901.80%) ARP increases of fentanyl overdose
deaths in comparisons to Caucasians (382.06%) and Latin
Americans (655.03%) (Spencer et al., 2019).

African American patients who meet the diagnostic criteria
for FUD and also suffer from other medical illnesses could be at
high risk of fentanyl-induced death (Hser et al., 2017). Several
studies have shown that African Americans have higher rates
of lung and cardiovascular diseases compared to other ethnic
groups (Torre et al., 2016; Carnethon et al., 2017; Schwartz
et al., 2020). Studies performed in animals and humans have
reported that intravenous administration of fentanyl negatively
affected brainstem respiratory neurons that are responsible for
breathing (Tabatabai et al., 1989) as depicted in Figure 1. The
disruption of these respiratory neurons has the potential to
trigger respiratory depression in humans (Mildh et al., 2001).
Furthermore, fentanyl products are associated with several
respiratory defects in humans including acute lung injury and
diffuse alveolar hemorrhages (Cole et al., 2015; Ruzycki et al.,
2016). The causative mechanisms of alveolar hemorrhage may
include direct or indirect severe endothelial dysfunctions that are
common in opioid toxicity (Dolinak, 2017). Nevertheless, these
suggestions need to be further tested.

Patients suffering from SARS have respiratory complications
(Li and Ma, 2020) that are related to the ability of SARS-CoV-2
to penetrate endothelial cells through a mechanism that involves
angiotensin-converting enzyme-2 (ACE-2) receptors located at
the luminal surface of the lungs (Le Bert et al., 2020; Li and
Ma, 2020) as shown in Figure 1. Thus, because FUD patients
are also vulnerable to severe respiratory complications due to the

negative effects of the drug on the brainstem and lungs, those
patients need to be closely monitored since the abuse of fentanyl-
like products could exacerbate health outcomes in the presence
of severe COVID-19 signs and symptoms.

COVID-19 AND AFRICAN AMERICAN
COMMUNITIES

According to COVID-19 mortality records from the
National Vital Statistics System, African Americans showed
disproportionately higher percentage of COVID-19-related
death (CDC, 2020b). In Washington D.C., African Americans
represented roughly 44% of the population, but account for
∼69.2% of all COVID-19-related deaths. Similarly, in the states
of Louisiana and Mississippi, African Americans comprised
∼33.0 and 31.0% (respectively), of their total population,
but represented ∼59.0 and ∼40.1% of all COVID-19-related
deaths (CDC, 2020b; LDOH, 2020; Price-Haywood et al., 2020).
Although, fentanyl overdose deaths increased after the first cases
of COVID-19 were identifies in the U.S. (CDC, 2020a,c), there
has been very little progress to determine the impact of fentanyl
use and COVID-19 deaths in the general population and in
African American patients, specifically. These trends need to be
monitored more closely because of their potential impact on the
clinical course of COVID-19 and potential changes in approaches
to the vaccination of patients with opioid use disorders since
both fentanyl (Borner et al., 2013) and SARS-CoV-2 (Chen and
Wherry, 2020) negatively impact the respiratory system.

RECOMMENDATIONS

The rise in fentanyl overdose deaths in African American
communities is alarming and suggests that new strategies tailored
to mitigate the problem in this population are needed. We
recommend the expansion of awareness programs about the
risks of fentanyl in the drug supply, the expansion of naloxone
distribution for overdose reversal, and increased access to drug
treatment programs. We believe that multi-level teams should
include community leaders, policy makers, government agencies,
educators, prevention specialists, and treatment and recovery
providers are needed to develop tailored intervention strategies
targeted toward the treatment barriers that are prevalent in
African American communities. Furthermore, following long
periods of abstinence, recent inmates and patients being treated
for an opioid use disorder might benefit from overdose
prevention educational programs and take-home naloxone for
themselves and others who might be witnesses to an overdose
episode (McDonald and Strang, 2016; Lambdin et al., 2020).

There is a need to address the health inequities in the
African American community. The reasons for these disparities
have thought to include long-standing systemic health and
social inequities, as well as, the structural racism, which if not
addressed, may subsequently elevate COVID-19 death rates in
other states with large populations of African Americans. We
recommend programs tailored to expand COVID-19 vaccination
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FIGURE 1 | Fentanyl and COVID-19 effects on the respiratory system. Cartoon illustration of a human body showing the negative impacts of fentanyl and SAR-CoV-2

on the respiratory system. Fentanyl disrupts neurons responsible for breathing and causes alveolar hemorrhage in the brainstem and lungs, respectively (green boxes).

This illustration also shows how SARS-CoV-2 enters the vascular system through ACE-2 receptors expressed on endothelial cells. The entry of SARS-CoV-2 through

endothelial cells is, in part, responsible for the severe acute respiratory syndrome (red box).

in these marginalized communities to mitigate the risk of
dying from COVID-19. These should include the placement
of large movable vehicles within communities with poor
public transportation.

To conclude, we recommend that more studies be conducted
to identify health inequities that exist in African American
communities as far as opioid prevention, interventions, and
treatment resources are concerned. The under-representation of
African Americans in medical research is a major impediment
in addressing the various health disparities in fentanyl and
COVID-19-related deaths in these communities. Erosion of trust
due to past unethical clinical trials/research studies conducted
on African Americans (Scharff et al., 2010; Truog et al., 2012;
Hoffman et al., 2016; Wailoo, 2018) likely contributed to their
low enrollment in research studies. Furthermore, we believe that
there is an acute need to address the lack of representation
and diversity among research investigators conducting studies
in African American communities. Indeed, several studies have

reported that diversity in research teams leads to more accurate
decisions and problem solving (Antonio et al., 2004; Sommers,
2006; Philips, 2017). Finally, increasing diversity on research
teams is indeed an obligatory first step to address the long
lasting health inequities in the African American community.
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