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Letters
Annual Mortality
Related to Pulmonary
Embolism in the U.S.
Before and During the
COVID-19 Pandemic
Up to 15% excess in all-cause mortality during
the pandemic could not be directly attributed to
COVID-19 itself or its complications.1 Increasing pul-
monary embolism (PE)–related mortality rates were
reported in some European regions in 2020.2 We
sought to investigate the PE-related mortality rate in
the United States among patients with or without
COVID-19 after the outbreak and compare them with
those prior the pandemic.

We accessed the Mortality Multiple Cause of Death
database provided by the Centers for Disease Control
and Prevention for the years 2018-2019 and 2020. We
identified all deaths listing a PE-related (I26.x/I82.x/
O88.2) or COVID-19–related (U07.1) International
Classification of Diseases–10th Revision code in any
position of the death certificate. We used annual na-
tional population totals from the U.S. Census Bureau
and the 2000 U.S. standard population to calculate
PE-related age-adjusted mortality rates in COVID-19
and non–COVID-19 patients for 2020 and the Join-
point software version 4.9.1.0 (National Institutes of
Health) to study changes in trends. We performed
subgroup analyses based on age, sex, and race. We
calculated the proportionate mortality attributed to
PE among COVID-19 deaths.

The study did not require ethics approval, as data
were anonymized and publicly available.

Throughout 2020, 49,243 deaths related to PE were
recorded in the United States (43,895 without COVID-
19 and 5,348 with COVID-19) compared with 39,450 in
2019 and 38,215 in 2018 (Figure 1A). The overall age-
adjusted PE-related mortality rate was 12.23 (95% CI:
12.12-12.35) per 100,000 population in 2020, 10.92
(95% CI: 10.82-11.03) for PE-related deaths without
COVID-19, and 1.31 (95% CI: 1.27-1.35) for PE-related
deaths with COVID-19. The corresponding rate was
9.81 (95% CI: 9.71-9.92) in 2018 and 9.95 (95% CI: 9.85-
10.05) in 2019. This reflects a 23.8% increase in 2020
compared with 2018-2019; the increase was statisti-
cally significant as per Joinpoint analysis.

In 2020, the age-adjusted mortality rate of
PE-related deaths without COVID-19 was higher for
men (11.63 per 100,000; 95% CI: 11.47-11.79) than for
women (10.32 per 100,000; 95% CI: 10.18-10.46) (rate
ratio: 1.13; 95% CI: 1.10-1.16). This also regarded
PE-related deaths with COVID-19 (men: 1.72 per
100,000 [95% CI: 1.65-1.77] vs women: 0.97 per
100,000 [95% CI: 0.93-1.01]), although the difference
between sexes appeared even greater (rate ratio: 1.75;
95% CI: 1.63-1.90). PE-related age-adjusted mortality
rates were higher among Black people, irrespective of
the COVID-19 status. The age-adjusted rate ratio for
the Black vs White population with regard to
PE-related deaths without COVID-19 was 1.80
(95% CI: 1.74-1.85), rising to 2.14 (95% CI: 1.97-2.35)
for PE-related deaths with COVID-19.

Among 385,293 deaths with COVID-19 in 2020, PE
was reported in 5,348 (proportionate mortality 1.4%).
The proportionate mortality of PE in COVID-19
increased steadily and plateaued in the last months
of 2020 (Figure 1B). In 2020, 81.5% of PE-related
deaths with COVID-19 were reported in a hospital
setting, a proportion higher than that of PE-related
deaths without COVID-19 (56.2%). The proportionate
mortality of PE in deaths with COVID-19 was higher
among younger patients (0-44 years of age; 2.7%)
than in older adults and elderlies (45-85þ years of
age; 1.4%).

In 2020, there was an excess mortality for PE,
which appeared synchronously with the COVID-19
pandemic waves. COVID-19 contributed as a cause
of death in one-half of the excess PE-related deaths.
Nonetheless, a swift increase was observed in PE-
related mortality rate without mention of COVID-19
in the death certificates (10.92 in 2020 vs 9.95 in
2019, approximately 10% in 1 year), which diverges
form the mild increase observed in the same popu-
lation between 2009 and 2018 (approximately 2% per
year).3 We hypothesize that possible undiagnosed
COVID-19 cases, especially in the early phase of the
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FIGURE 1 Mortality Related to PE and COVID-19
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(A) Pulmonary embolism–related death count in 2018-2019 and in 2020 depicting a

23.8% increase in 2020. (B) Proportionate PE-related mortality in COVID-19 deaths

plateauing in the later months of 2020. PE ¼ pulmonary embolism.
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pandemic owing to decreased testing capabilities, or
the delayed sequelae of COVID-19 left unaccounted
for, are mainly responsible for this important leap.
Other reasons could include an exaggerated seden-
tary lifestyle, the avoidance of health care facilities,
or health care saturation and poorer management of
non–COVID-19–related diseases due to resource
shortage.

The proportion of PE-related mortality to COVID-19
total mortality plateaued in the last quarter of 2020,
which suggests an increasing accumulation of
evidence and awareness of the medical community
for the higher incidence of PE in COVID-19 patients
throughout the course of the pandemic.4 In addition,
PE during COVID-19 infection was a larger contributor
to mortality in younger age.

We observed a substantial increase in the overall
PE-related mortality after the pandemic outbreak,
which was not limited to deaths with confirmed
COVID-19. Whether changes in health care,
encompassing preventive, medical, and logistic
measures, may have reduced the excess in PE-
related mortality concerning the latest waves is
being investigated.
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Administration guidelines, including patient consent where appropriate. For
more information, visit the Author Center.
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