1JID Regions 5 (2022) 177-179

Contents lists available at ScienceDirect
INTERNATIONAL
OCIETY

S
FOR INFECTIOUS
DISEASES

IJID Regions

journal homepage: www.elsevier.com/locate/ijregi

Short Communication

All-cause mortality during the COVID-19 pandemic in Peru N

Check for
updates

Yanwen Liu?, Shi Zhao®<, Lin Yang¢, Lissette Aliaga-Linares®, Daihai He®"

2 Department of Applied Mathematics, Hong Kong Polytechnic University, Hong Kong, China

b JC School of Public Health and Primary Care, Chinese University of Hong Kong, Hong Kong, China

¢ CUHK Shenzhen Research Institute, Shenzhen, China

dSchool of Nursing, Hong Kong Polytechnic University, Hong Kong, China

¢ Department of Sociology and Anthropology, Office of Latino/Latin American Studies, University of Nebraska, Omaha, NE, USA

ARTICLE INFO ABSTRACT

Keywords: There was heterogeneity in the median age of all-cause deaths in Peru during different waves of the coronavirus
COVID-19 disease 2019 (COVID-19) pandemic. Before predominance of the Omicron variant, the median age of deaths was
Median age

lower than normal during the peaks of daily all-cause mortality. However, this increased above normal when
the Omicron variant was predominant. The daily patterns of cause-specific deaths related directly and indirectly
to COVID-19 in Peru were also investigated. Most excess deaths indirectly related to COVID-19 were caused
primarily by diseases of the circulatory system, possibly due to disruption of medical services, and the majority
of excess deaths directly related to COVID-19 were caused primarily by COVID-19 and diseases of the respiratory

Excess mortality

system.

Severe acute respiratory syndrome coronavirus-2, the cause of coro-
navirus disease 2019 (COVID-19), has spread all over the world, with
approximately 5.7 million deaths and more than 384 million cases of
infection by the end of 2021. Peru was one of the most affected coun-
tries in the COVID-19 pandemic, and had the highest numbers of con-
firmed cases, deaths per million population, and total excess deaths
(Herrera-Afiazco et al., 2021).

Beaney et al. (2020) suggested that distinguishing between deaths
that were directly and indirectly related to COVID-19 was crucial. Pre-
vious studies conducted in Peru explored the direct and indirect impacts
of COVID-19 on the well-being of the population, and the quality and
delivery of health care (Munayco et al., 2020; Taylor, 2021). However,
there is limited research classifying direct and indirect COVID-19 deaths
into specific causes of death.

Numerous studies have found that older age is strongly associ-
ated with death among patients with COVID-19 (Beaney et al., 2020;
Dessie and Zewotir, 2021). In the USA, The New York Times reported
that the older population had a higher mortality rate during the Omi-
cron wave compared with previous waves (Mueller and Lutz, 2022).
However, few studies have discussed the heterogeneity of age distribu-
tion of death during the pandemic in Peru.

As such, the authors used the death certificate dataset provided by
the Peru Ministry of Health to extract daily all-cause mortality and me-
dian age of death from January 2019 to April 2022. This dataset lists
every registered death with up to six descriptions of the cause of death.

A death was considered to be related to COVID-19 if at least one of
the six descriptions of the cause of death included ‘COV’. Cause-specific
deaths were subgrouped based on the ICD-10 code of the primary cause
of death. The daily count of cause-specific deaths in Peru was visual-
ized in several disease groups, and compared with the daily number of
cause-specific deaths not related to COVID-19 during the same period.

During the COVID-19 pandemic, there were two peaks of all-cause
mortality before January 2022. During these two peaks, the median age
of death was lower than normal, particularly during the second peak in
the first half of 2021 (approximately) when the Lambda variant was pre-
dominant according to GISAID (Shu and McCauley, 2017). After January
2022, the Omicron variant predominated in Peru according to GISAID
(Shu and McCauley, 2017). The peak of all-cause mortality during the
Omicron wave was lower than the previous two peaks. However, the
median age of death increased to approximately 77 years, compared
with 71 and 69 years during the previous two peaks. One possible rea-
son for this is that despite the lower fatality rate of the Omicron variant,
the elderly population was more vulnerable to this variant than younger
people.

Three peaks in total mortality count were observed during the three
waves of COVID-19. Compared with the pre-pandemic daily death
count, excess deaths were mainly due to: diseases of the circulatory
system (ICD-10 codes starting with I), diseases of the respiratory sys-
tem (ICD-10 codes starting with J), general symptoms and signs (ICD-10
codes from R50 to R69), and COVID-19 (ICD-10 codes U71 and U72).
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Figure 1. Daily confirmed cases of coronavirus disease 2019 (COVID-19) in Peru (top left). Daily all-cause deaths (top right). Daily COVID-19 deaths (bottom left).
Median age of all-cause deaths (in red), bootstrap 99% confidence interval (shaded area) in Peru (bottom right).
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Figure 2. Daily counts of four major groups of cause-specific mortality based on primary cause of death. Yellow lines show all registered deaths with cause of death
information; blue lines exclude all registered deaths with ‘COV’ mentioned in at least one of the descriptions of the cause of death.

Most excess deaths with ‘diseases of the respiratory system’ or ‘COVID-
19’ (including virus not identified) registered as the primary cause of
death were directly related to COVID-19, as the death registry men-
tioned ‘COV’ at least once in the description of the cause of death.
Most of the excess deaths indirectly related to COVID-19 had the
primary cause of death registered as ‘diseases of the circulatory system’.
During the first two waves of COVID-19, there was a peak of approx-
imately 100 excess deaths each day due to diseases of the circulatory
system. Among the indirect excess deaths caused by diseases of the cir-
culatory system, most were due to acute myocardial infarction (42.8%),

178

cardiac arrest (20.7%) and heart failure (7.9%). Similar results have
been reported in Latvia (Gobina et al., 2022). This can be explained
by the finding of the World Health Organization (2020) that services
for cardiovascular emergencies were partially or completely disrupted
in some countries during the pandemic. Furthermore, the prevalence of
cardiovascular diseases in Peru before the pandemic was pronounced
in the most urbanized regions, particularly on the coast (Chambergo-
Michilot et. al., 2022), which corresponds with the areas hit hardest by
the pandemic (Sempé et al., 2021); this may have increased the unmet
demand for cardiovascular services. Another explanation is that COVID-
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19 is associated with a high inflammatory burden, which may lead to
cardiovascular diseases (Madjid et al., 2020). Most of the excess deaths
with ‘general symptoms and signs’ registered as the primary cause of
death could be both directly and indirectly related to COVID-19 based
on the descriptions of all causes of death.

In summary, this study reported the median age of death and the
pattern of cause-specific mortality in Peru. In addition, this study deter-
mined excess deaths that were directly and indirectly related to COVID-
19 during the three pandemic waves by investigating the descriptions of
cause of death. It was found that, unlike the lower-than-normal median
age of death during the first two waves of COVID-19, the median age of
death was higher than normal when the Omicron variant was dominant
in Peru. The majority of excess deaths directly related to COVID-19 had
the primary cause of death registered as ‘COVID-19’ or ‘diseases of the
respiratory system’, while most of the excess death indirectly caused by
COVID-19 were primarily caused by ‘diseases of the circulatory system’;
this may be a consequence of the disruption of medical services during
the pandemic.

Figure 1 and 2.
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