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Introduction

The world became aware of a novel coronavirus disease
(COVID-19) in late December 2019, caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2). COVID-19 presents a heightened threat to human
life with its ability to spread efficiently and at a high
mortality rate to those with medical comorbidities [1, 2].
Within months, the virus had spread rapidly from its
origin in China to parts of Europe, namely Italy and the
UK, and to the United States (US). Towards the end of
March, the USA had the most cases worldwide [3].

Many US states, counties, and cities enacted trav-
el restrictions and promoted social distancing in
order to combat human-to-human spread of
COVID-19. In mid-March, San Francisco led the
country in enacting these safety measures, and a

month later, nearly all of mainland US was under
similar restrictions. Early prevention measures in-
cluded limitations on the use of city-owned facili-
ties, followed by a restriction on public gatherings,
and on March 16th, a complete shelter-in-place
mandate was ordered [4]. Surrounding San
Francisco Bay Area, counties enacted similar mea-
sures contemporaneously, and California mandated a
statewide shelter-in-home (akin to shelter-in-place)
restriction on March 19th [5].

Concomitant to the COVID-19 pandemic, San
Francisco has been experiencing an opioid epidemic
throughout recent years, starting predominantly in
2016, and largely due to the significant increase of
fentanyl availability and, often contemporaneous, use
with heroin [6, 7]. News outlets, harm reduction agen-
cies, and professional health societies have since shared
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concerns of increased overdose incidents during periods
of social distancing [8, 9].

In this study, we describe the prevalence and charac-
teristics of individuals in San Francisco who experi-
enced significant consequences following opioid use,
specifically those resulting in emergency department
visits and accidental death, in the time of social distanc-
ing during the COVID-19 pandemic.

Methods

Patient cases from January 1 through April 18, 2020,
were included to capture the immediate time period of
mid-March representing before and after social distanc-
ing mandates were enacted. Descriptive statistics were
used to characterize the cohort of patients. Categorical
variables are described via absolute values and
percentages.

Opioid Overdose–Related Emergency Room
Presentations

Together, the emergency departments at the University
of California, San Francisco (UCSF) and its affiliated
Zuckerberg San Francisco General Hospital & Trauma
Center (ZSFG) serve the largest proportion of patients in
the City, each providing care to over 40,000 patients per
year. The electronic medical records at both sites were
queried for patient chief complaints and final diagnoses
of “overdose.” Of these, cases were excluded if neither
the chief complaint nor the final diagnosis was opiate,
opioid, heroin, and/or fentanyl related. Patient-related
demographic information such as date of emergency
room presentation, age, and sex were collected in addi-
tion to the underlying chief complaint.

Opioid Overdose–Related Fatalities

All accidental, homicide, suicide, suspicious, undeter-
mined, and certain natural deaths in San Francisco are
investigated by the Office of the Chief Medical Exam-
iner (OCME). During the study period, all available
forensic investigation, medical and scientific findings
from accidental overdose cases were captured. For the
purposes of this study, demographic and toxicological
information were collected on each case. Using a previ-
ously published method, accidental overdose deaths
with fentanyl, norfentanyl, 6-monoacetylmorphine (6-

MAM, heroin’s primary metabolite), morphine, and/or
codeine detected in blood were captured to best deter-
mine their relevance in causation of drug toxicity [10].
Contribution of heroin to death was assessed following
the model described by Stam et al. [11]. Deaths caused
by other drugs were not considered in this study.

Results

Demographics

Males made up four out of five cases in both emergency
department presentations and fatal overdoses (Fig. 1).
Younger age groups made the majority of emergency
presentations while, comparatively, there were more
deaths in elderly populations.

Survived Overdoses

During the study period, 365 emergency department
patients at UCSF and ZSFG were seen with the chief
complaint or final diagnosis of “overdose.” Of these,
176 visits were either not opioid-related (e.g., overdose
related to acetaminophen) or not clearly opioid-related
(e.g., final diagnosis was pneumonia) and, therefore,
were excluded. A total of 189 patients were seen for
opioid-related overdose and were included in the prima-
ry analysis. Seventy-eight percent were male with a
median age of 37 years (IQR 30–49). There were no
in-hospital deaths in this cohort. Substances consumed
by patients included fentanyl (N = 31, 16%), heroin
(N = 2, 1%), and non-specified opioid (N = 153, 81%).
Following the shelter-in-place enactment period to April
18, UCSF and ZSFG emergency departments saw ap-
proximately 2.5 patients per day with opioid overdose,
compared with 1.4 patients per day prior to this period
(Fig. 2).

Fatal Overdoses

Of the 459 deaths received and accepted by the OCME
in the first 109 days of the year in 2020, 121 were
opioid-related accidental overdoses. Eighty-two percent
were male. Age was unknown in three individuals. The
median age for 118 patients with accidental death was
45 years (IQR 35–56). Of accidental overdose death, 95
(78%) were related to fentanyl, 13 (11%) related to
heroin, and 13 (11%) related to fentanyl and heroin in

Opioid Overdose–Related Emergency Department Visits and Accidental Deaths during the COVID-19 Pandemic 809



combination. From March 16 to April 18, there were
1.47 deaths per day, compared with 0.95 deaths per day
prior to this period (Fig. 2). In 2020, deaths per day were
higher in April than preceding months (Fig. 3). Com-
paratively, deaths in the months of March and April in
2018 and 2019 were lower than in the month of Febru-
ary in each respective year.

Discussion

Individuals with substance use disorders, particularly
those using opioids, are among vulnerable populations
with an increased risk of drug-related harms and death
during social distancing regulations [1, 12]. The deliv-
ery of harm reduction measures is difficult during this
unprecedented time—persons who use drugs are more
likely to use alone, seek out new sources for drugs as
supply chains are disrupted, or use unclean supplies
given reduced access to needle and syringe exchange
programs [8, 9]. In addition, the risk of death may be
increased for users of opioids due to the need for timely
reversal treatment such as naloxone. The isolation that
comes as a consequence of social distancingmay also be
a trigger for relapse [12]. Furthermore, reduced access to
drug treatment programs and clinics presents as a further
risk for relapsing to street-based drugs [13].

The increased number of overdoses seen during our
study period may have been related to reduced

observations of overdose events as a result of less foot
traffic past overdosed individuals who use in public
view, or decreased visitation to homes for those using
drugs behind closed doors [14]. In addition, reversed
overdoses that may not have typically presented to
emergency departments and/or medical examiner of-
fices may have become more severe in consequence
and required medical and/or death investigation. Based
on our results, it appears drug supplies have not been
significantly impacted, at least in these initial months of
the COVID-19 pandemic. It should also be noted that in
recent years, San Francisco has continued to observe
increases in fatal overdoses each year, demonstrated
when comparing year-to-year total deaths in Fig. 3.

Several limitations exist from this study. First, data
collected were only two large emergency departments in
the city, but do not reflect all survived overdoses in the
city. In addition, emergency department charts were
queried for chief complaints and final diagnosis codes,
which tend to vary in accuracy and completeness, and
therefore, we may have omitted relevant cases or may
have been observing an inaccurate, although likely con-
sistent, trend. Furthermore, in most of our emergency
department cases, the exact substance(s) contributing to
overdose was unknown, resulting in a non-specified
opioid chief complaint or final diagnosis. Other limita-
tions include those inherent to cross-sectional studies of
this type, such as the inability to establish causation or
determine the directionality of relationships. Finally,
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individuals with opioid use disorder may also be partic-
ularly susceptible to COVID-19 complications due to
substance use–related respiratory problems or hepatic
insufficiency and may have affected our number of
observed fatalities [14]. Such complications were not
considered in this study.

As of April 18, 2020, 665,330 COVID-19-
positive-confirmed cases were reported, resulting in
30,384 deaths nationwide [15]. At the same time in
San Francisco, there were 1215 cases and 20
COVID-19 deaths [16]. The early enactment of pro-
tective measures to reduce the rate and amount of
COVID-19 spread within a condensed major US city
has likely led to the mitigation of thousands of cases
and saving of many lives. Considering other major
cities, even with the observed increases in drug
overdose deaths, there is undoubtedly a total harm

minimization. Furthermore, without San Francisco’s
developed public health measures to reduce drug
harm in the community through resources such as
widespread naloxone access and user support ser-
vices, a larger increase in overdoses may have been
observed [17]. Finally, San Francisco’s comprehen-
sive drug surveillance systems in UCSF and ZSFG
emergency rooms, and OCME decedent investiga-
tions, may subsequently demonstrate emphasized
overdose data relative to other populations with
limited analysis, testing, and/or reporting.

The San Francisco Bay Area likely had the first
death from COVID-19 back on February 6, 2020, in
Santa Clara County [18]. Although the Bay Area was
possibly among one of the first locations exposed in the
country, early implementation of the aforementioned
measures have proven effective to flatten-the-curve,
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contain the spread of COVID-19, and reduce over-
whelming hospitals and, subsequently, deaths from
COVID-19.

Conclusion

Anecdotal commentaries of either drug supply disrup-
tion, increased syringe requests, and/or overdoses have
been reported in the media. Here, we describe that
during the first weeks of a COVID-19 pandemic, emer-
gency room presentations and deaths related to opioid
overdose may increase during an isolation period. This
report provides useful and immediate information for
already strained hospitals, forensic facilities, and public
health agencies that come under threat with a simulta-
neous viral pandemic and drug epidemic.
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