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ABSTRAK

Latar Belakang: Secara umum, seluruh populasi rentan terhadap
COVID-19 tetapi penelitian epidemiologi menunjukkan bahwa lansia
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dan penderita dengan penyakit penyerta (komorbid) lebih rentan
terhadap COVID-19, serta memiliki risiko tinggi mengalami outcome
yang buruk hingga kematian bila terinfeksi COVID-19. Tujuan:
Penulisan ini bertujuan untuk mengidentifikasi komorbid dengan risiko
kematian tinggi yang umum diderita pada pasien COVID-19 di Cina
dan Amerika Serikat sehingga dapat memberikan pembelajaran bagi
Indonesia untuk memberikan perhatian khusus dalam penanganan
pasien COVID-19 yang disertai komorbid. Metode: Metode yang
digunakan adalah literature review dengan mencari artikel yang
relevan melalui Google Scholar dan ScienceDirect. Kriteria inklusi
adalah semua penelitian original dan studi kasus yang berisi informasi
epidemiologi, dan komorbid pada pasien COVID-19 berusia >19
tahun yang full text dan open access. Kriteria eksklusi adalah
penelitian COVID-19 pada anak dan remaja (berusia <19 tahun) serta
penelitian tanpa informasi mengenai komorbid. Tidak ada pemilihan
bahasa karena artikel yang ditemukan telah berbahasa inggris. Hasil:
Didapatkan delapan artikel yang sesuai dengan kriteria. Empat artikel
berupa penelitian yang dilakukan di Cina dan empat artikel berupa
penelitian di Amerika Serikat. Artikel menggunakan metode case
series, kohort, dan cross sectional. Kesimpulan: Komorbid yang
umum diderita pasien COVID-19 adalah hipertensi, diabetes, dan
cardiovascular disease baik di Cina maupun di Amerika Serikat.
Jumlah komorbid yang lebih banyak juga berkorelasi dengan risiko
kematian yang lebih tinggi.

©2022 Jurnal Berkala Epidemiologi. Penerbit Universitas Airlangga.
Jurnal ini dapat diakses secara terbuka dan memiliki lisensi CC-BY-SA

INTRODUCTION

On December 30, 2019,

the Wuhan

have several comorbidities. These individuals have
a high risk of experiencing outcomes poor and
death if infected with COVID-19 (Du et al., 2020;

Municipal Health Committee immediately notified
pneumonia of unknown cause, which has now
been identified as Coronavirus Disease 2019
(COVID-19). On January 30, 2020, the World
Health Organization (WHO) declared the
condition of COVID-19 as a Public Health
Emergency of International Concern (PHEIC).
COVID-19 quickly spread throughout the world,
so that on March 11, 2020, the statement was
declared a pandemic (World Health Organization,
2020b). Based on the Indonesian Ministry of
Health, global data as of October 20, 2020, shows
that 39,944,882 people from 216 infected countries
and 179 local transmission countries have been
confirmed with COVID-19 1,111,998 of them
have died (Ministry of Health RI, 2020).

In general, the entire population is susceptible
to COVID-19. Still, several epidemiological
studies have shown that the elderly (> 65 years)
and comorbid sufferers are more vulnerable to
COVID-19 compared to young and non-comorbid
age groups (Alkundi, Mahmoud, Musa, Naveed, &
Alshawwaf, 2020; Zhou et al., 2020). Individuals
with chronic diseases are primarily elderly and

D. Wang et al., 2020). Common co-morbidities
include hypertension, diabetes mellitus, and
cardiovascular disease (Arentz et al., 2020;
Baradaran, Ebrahimzadeh, Baradaran, &
Kachooei, 2020; Epidemiology Working Group
for NCIP Epidemic Response Chinese Center for
Disease Control and Prevention, 2020; Guan et al.,
2020; Wang, Li, Lu, & Huang, 2020).

Guan et al. (2020) study in China found that
25.09% of patients had at least one comorbid.
Most of the comorbidities were hypertension
(16.92%), diabetes 8.18%), and cardiovascular
disease (3.71%). A total of 6.23% of patients were
referred to the ICU. The number of ICU referral
patients with comorbidity was greater (13.53%)
than patients without comorbidity (3.78%). Of the
cases that died, 8.77% of the patients had
comorbidities, i.e. 5.58% of patients had one
comorbid, and 15.38% of patients had at least two
comorbidities.

The country with the highest number of
COVID-19 cases globally is the United States,
with 6,662,003 people, with a death toll of 212,229
people (CFR = 2.79). This number is indeed the
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largest, but the CFR is low compared to countries
that have the lowest number of deaths such as
Brazil 149,639 people (CFR = 2.59), Mexico
83,507 people (CFR = 10.31), and European
countries such as the UK 42,760 people (CFR =
7.23), ltaly 36,140 people (CFR = 10.34), France
32,449 people (CFR = 4.69), and Spain 32,929
people (CFR = 3.69) (World Health Organization,
2020a). The United States is still the country with
the most cases globally as of November 2020, but
only has a CFR of 2.58%. This figure is lower than
Indonesia's CFR of 3.41% (John Hopkins
Coronavirus Resource Center, 2020).

China had the highest CFR at the start of the
pandemic, but China has continued to report a
drop in cases since October. It is different from
Indonesia, which continues to experience an
increase in the number of cases. China's CFR has
decreased to 5.19 (World Health Organization,
2020a). The two countries are intensively
conducting a lot of research to know more about
COVID-19. Based on the research that has been
done, it is known that comorbidity is a risk factor
for death in COVID-19 patients. Patients with
comorbidities have a greater risk of experiencing
more severe symptoms, so treatment and prognosis
assessment need to be adjusted (Gupta et al., 2020;
Richardson et al., 2020; Wang et al., 2020; Yu et
al., 2020).

In connection with the ongoing research
related to COVID-19 that has been carried out in
both countries and the high risk of death in
COVID-19 patients, this study aims to identify
comorbidities with a high mortality risk.
Moreover, it is common in COVID-19 patients in
China and the United States. It can provide
important lessons for Indonesia to pay special
attention to handling COVID-19 patients who are
accompanied by comorbid in Indonesia.

METHODS

Research Design

This study used a research design literature
review by searching for relevant articles. The
literature review design considered the most
appropriate approach to achieving current goals.
The design was a literature review used to obtain
information about comorbidity with a high risk of
death common to COVID-19 patients in two
countries, namely China and the United States.

Data Sources

Articles are obtained through database
providers of national and international journals,
namely Google Scholar, ScienceDirect, and
bibliography or other sources, until September 15,
2020. The keywords used are "COVID-19" AND
"Diabetes” OR "hypertension” OR "cardiovascular
disease” AND China OR United States. This
keyword was chosen because it is included in the
three comorbidities commonly suffered by
COVID-19 patients. The articles obtained can be
specific and follow the purpose of writing. The
author only takes the original research design and
case series to identify comorbidities commonly
suffered and have a high risk of causing death in
COVID-19 patients in two countries, namely
China and the United States. The author did not
choose the language because the articles found
were in English. The inclusion criteria for this
writing are research containing epidemiological
and comorbid information on COVID-19 patients
aged >19 years with full text that is open access.
The exclusion criteria were COVID-19 research
that focused on children and adolescents (aged <19
years) without information about comorbidities.
The age of 19 years is the criterion limit because
the mortality rate at <19 years is very low, or there
are even no death cases (Bialek et al., 2020;
Epidemiology Working Group for NCIP Epidemic
Response Chinese Center for Disease Control and
Prevention, 2020).

RESULTS

Article search through the database of
international journal providers found 115 articles
from Google Scholar, 12 articles from
ScienceDirect and five articles from a bibliography
or other sources. In total, 132 articles were
obtained, then they were selected based on
duplication and obtained 128 articles. The articles
were then selected based on abstracts, so that 110
articles were excluded because they did not meet
criteria such as not being done in China or the
United States and not full text with open access
until 18 articles were obtained. Among the search
results, ten articles were excluded because they did
not match the criteria. Those are three articles
without comorbid information and seven articles
with a systematic review or meta-analysis method
so that 8 articles that fit the criteria were obtained
(see Figure 1 and Table 1).
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Records identified through Additional records identified through
database searching bibliography search and other sources (n=>5)
(n=127)
N

(n=128)

Records after duplicates removed

y

Records screened
(n=128)

Records excluded

V.

(n =110)

Full text assessed for eligibility
(n=18)

Full text articles excluded, with
reasons:

v

3 no reporting comorbidities

Studies included
(n=8)

7 systematic review/meta analysis
(n=10)

Figure 1. Flowchart of the Search and Article Selection Process for Literature Review

DISCUSSION

Older patients (> 65 years) are more
vulnerable and have a higher risk of dying. iT is
found in the study of Liu, Chen, Lin, & Han
(2020), which compared the clinical characteristics
of COVID-19 patients aged (>60 years) with
young (<60 years). The study results stated that the
mortality rate in COVID-19 patients aged >60
years was higher than those aged <60 years.
Patients aged >60 years are more likely to develop
severe disease. This is similar to the study of Zhou
et al. (2020) and dan Du et al. (2020), which states
that old age is a risk factor for COVID-19 patients.

Based on the research results by the
Epidemiology Working Group for NCIP Epidemic
Response Chinese Center for Disease Control and
Prevention (2020) in China, the highest number of
cases is in the >50 year age group. The Case
Fatality Rate (CFR) continues to increase with age.
It is also in line with research from Bialek et al.
(2020) ) in the United States that the highest
number of deaths was in patients aged >65 years,
patients with the outcomes were most bandaged
>85 years and the percentage of cases fatality
increases with age. Both studies state that the
highest CFR is old, and the lowest is at <19 years
of age (Bialek et al., 2020; Epidemiology Working
Group for NCIP Epidemic Response Chinese
Center for Disease Control and Prevention, 2020).

Older individuals are closely related to
comorbidities, risk factors for poor outcomes and
death in COVID-19 patients. The results of
research conducted by the Epidemiology Working

Group for NCIP Epidemic Response Chinese
Center for Disease Control and Prevention (2020)
stated that there is a difference in Case Fatality
Rate (CFR) between COVID-19 patients with and
without comorbidities. The Case Fatality Rate
(CFR) of patients with comorbidities would be
higher, namely 10.54% for cardiovascular disease,
7.26% for diabetes, 6.26% for chronic lung
disease, 6% for hypertension, and 5.61% for
cancer. It is also under Chen et al (2020) study,
which stated that elderly patients with
comorbidities have a high mortality rate of
34.54%. In Guan et al (2020) study, patients with
comorbid blood circulation disorders such as
hypertension and cardiovascular diseases are the
most common comorbidities. Endocrine diseases
such as diabetes are also common in COVID-19
patients.

Respiratory  diseases such as Chronic
Obstructive Pulmonary Disease (COPD) are rarely
found in COVID-19 patients (Guan et al., 2020).
This was also found in Imam et al. (2020) research
that hypertension was the most common
comorbidity, followed by diabetes. Respiratory-
related comorbidities were found in less than 10%.
The study of Guan et al (2020) also stated that
patients with comorbidities had a higher risk of
outcomes adverse than those who did not. A
higher number of comorbidities correlates with the
risk of outcomes adverse to death from COVID-
19. It is also similar to Imam et al (2020) research,
which stated that the more comorbidities you
suffer, the greater the severity of COVID-109.
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Table 1.
Matrix Literature Review
Author, Design
Year, Respon dént Purpose Results
Country
Liu et al Retrospective Comparing the a. There are 56 patients, 18 (32.14%) are elderly
(2020), Cina  Study clinical patients and 38 (67.86%) are young .
characteristics  of b. There were 12 elderly patients with chronic
COVID-19 patients diseases, especially cardiovascular and
Study of CO\_/'D' who are elderly cerebrovascular diseases and diabetes (7 more
19 . Patl_ents (>60 years) with people than young patients)
admitted to Hainan v ,n0 (<60 years)  c. 1 elderly patient died (5.56%) and two young
Provincial Hospital patients died (5.26%). The results state that
from 15 January to COVID-19 is more susceptible to infecting
18 February 2020 adults with comorbidities due to weaker
immune function
Guan et al Retrospective Assess the risk of a. Based on 1590 cases, 16% of respondents are
(2020), Cina  cohort outcomes adversely considered severe cases. 131 (8.24%) patients
COVID-19 patients had a known outcome at the end of the study.
based on the level b. 399 (25.09%) patients had at least one
Dat_a from .1590 of comorbid status. comorbid. The most common comorbidities
patients confirmed were  hypertension  (16.92%)  diabetes
positive for (8.18%). 130 (8.18%) patients had two or
COVID-19  from more comorbidities. COPD (HR (95% CI)
575 hospitals in 31 2,681 (1,424-5,048)), diabetes (159 (L.03-
provinces In 245)), hypertension (1.58 (1.07-2.32)) and
China. From 11 malignancy (350  (1.60-7.64))  were
December 2019 to associated risk factors. with the outcome at
31 January 2020. the end of the study.
c. HR (hazard ratio) (95% CI) for patients with
one comorbid was 1.79 (1.16-2.77) and 2.59
(1.61-4.17) in patients with two or more
comorbidities.
Epidemi- Cross-sectional Provide descriptive a.Based on 72,314 reported cases, 44,672
ology and explanatory  (61.78%) were confirmed positive. 0.93% of
Working All COVID-19 explanations cases occurred at age 0-9 years 1.23% at 10-19
Group for cases in China regarding all  years, 8.10% at 20-29 years, 17.01% at 30-39
NCIP were reported up COVID-19 cases  years old, 19.19% at age 40-49 years, 22.40%
Epidemic to 11 February until February 11, atage 50 -59 years, 19.21% at 60-69 years old,
Response 2020. 2020. 8.77% at 70-79 years old, and 3.15% aged> 79
Chinese years.
Center for b.There were 1,023 cases of death confirmed
Disease positive with a Case-fatality rate an
Control and overall(CFR) of 2.29%. There was no death in
Prevention the age group <9 years, CFR increased with
(2020), Cina age with the highest CFR in the age group >80

years at 14.77%.

c.CFR in patients without comorbidities was
0.86%, while in patients with comorbidities,
10.54% for cardiovascular disease, 7.26% for
diabetes, 6.26% for chronic respiratory disease,
6% for hypertension, and 5.61% for cancer.

Continued
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Tabel 1
Continued
Author, Design
Year, Respon dént Purpose Results
Country
Yu et al Case series Describe the a.Respondents aged <30 years were 2.28%,
(2020), epidemiology and  18.70% aged 30-49 years, 49.67% aged 50-69
China 1,663 patients clinical years, and 29.34% aged> 69 years.
admitted to Tongji characteristics of b.More than a third of respondents had at least
Hospital with 1663 COVID one comorbid. Based on laboratory results,
COVID-19 from patients -19 who  respondents observed that most respondents
14 January to 28 were treated and  had C-reactive protein (80.39%) and d-dimer
February 2020 knew the  (64.42%), which increased.
association of risk ¢.26% at the end of the study were declared
factors with the  cured, 10.16% died, and 63.80% were still
severity of COVID-  treated.
19.
Bialek et al Case series Describing the a.There were 4,226 cases reported to the CDC,
(2020). epidemiology ~ of  but only 2,449 patients were known for their
United COVID-19 COVID-19 in the age. 6% are aged >85 years, 25% are aged 65—
States patients in the United States with 84 years, 18% are aged 5564 years and 45-54
United States from data. preliminary years, and 29% are aged 20-44 years. Only 5%
February 12 to of cases occur in patients aged 0-19 years.
March 16, 2020. b.A total of 508 (12%) patients were known to
There were 4,226 have been treated where the percentage of
cases from 49 patients treated increased with age, from 2% -
states, districts of 3% in the <19 years age group to> 31% for the
Colombia, and 3 <85 years age group. A total of 121 patients
regions of the were referred to the ICU with the lowest
United States that percentage in the 20—44 years age group (2% —
were reported on 4%) and the highest in the 75-84 years age
the CDC. group (11% —31%).
. The highest mortality rate was found in the age
group >85, amounting to 10% to 27%,
followed by 3% -11% in the 65-84 years age
group, 1% - 3% in the 55-64 years age group,
<1% in patients aged 20-54 years, and there
were no deaths in the <19 years age group.
Marcello et Case series Describe the a. A total of 22,254 patients of those who were
al  (2020). characteristics and  tested for COVID-19, 13,442 (61%) were
United Patients at New outcomes of  positive for COVID-19. 46% had at least one
States York Hospital who patients who tested  comorbid (30% hypertension, 27% diabetes,
tested for COVID- and were  21% cardiovascular disease (CVD).

19 between March
5 to April 9 2020,

with follow-up
until  April 16,
2020

hospitalized due to b.6,248 (46%) of these positive patients were

COVID-19

hospitalized, with 53% of them having at least
one comorbid (37% hypertension, 33%).
diabetes, 24% CVD, 11% chronic Kkidney
disease (CKD)) A total of 1,724 (28%) of these
treated patients died. In those patients who
died, the common comorbidities were 35%
diabetes, 37% hypertension, 28% CVD, 15 %
CKD.

Continued
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Tabel 1
Continued
Author, Design
Year, Respon dént Purpose Results
Country

Fried et al Cohort Assessing  patient a.Based on 11 721 patients, 10.80% were aged

(2020). characteristics 18-40 years, 41-60 years old 29.31%, and

United Adult patient data associated 59.88% are aged> 60 years.

States with  COVID-19 morbidity b.Comorbidities found were hypertension
totalled 245 mortality (46.72%), diabetes (27.76%), cardiovascular
hospitals in 38 patients disease (18.62%), obesity (16.13%), and
states between 15 hospitalized in the  chronic kidney disease (12.17%).

February and 20 United States. c.A total of 1,967 (16.78%) patients required

April 2020. mechanical ventilation where the mortality rate
of these patients was higher than patients
without mechanical ventilation, namely
21.45%, increasing to 70.46%.

Richard-son  Case series Describing clinical a.There were 5,700 patients, with the mean age

et al (2020). characteristics and  being 63 years.

United COVID-19 outcomes b.4991 (88%) patients had more than one

States patients admitted COVID-19 patients  comorbid, 359 (6.29%) had one comorbid. The

to 12 hospitals in are treated in the

New York City, US health
Long Island, and system.
Westchester

Country New York

are included in the

Northwell  Health

system. Data were

obtained from
March 1 to April 4,
2020.

most common co-morbidities were
hypertension (3026; 56.56%), obesity (1737;
41.70%), and diabetes (1808; 33.79%). 5,350

c. During treatment, 373 patients (14.16%) were
referred to the ICU, 320 (12.15%) received
mechanical ventilation, 81 (3.08%) received
renal replacement therapy, and 553 (20.99%)
died. In patients who received mechanical
ventilation, the mortality rates in the 18-65
years age group and over 65 years were 76%
and 97%, respectively. This figure is far above
the mortality rate for patients who do not
receive mechanical ventilation in the same age
group, namely 1.98% and 26%.

Marcello et al (2020), showed an association
between certain comorbidities and hospitalization
and mortality in their study. More than half of the
patients hospitalized had at least one comorbid.
Commonly found in these patients are diabetes,
hypertension, and cardiovascular disease. 28% of
the patients admitted to the hospital were declared
dead. Patients confirmed positive for COVID-19
with comorbidities had a significant association
with intensive hospital care, such as patients with
comorbid hypertension, diabetes, cardiovascular
disease, congestive heart failure and chronic
kidney disease. Several comorbidities are also
associated with mortality, such as diabetes,
cardiovascular disease, congestive heart failure
and chronic kidney disease, whereas hypertension
is not. This matter is slightly different from Gupta
et al (2020) study, which stated that hypertension
and diabetes are not associated with the death of

COVID-19 patients in the United States. It is in
line with the results of a study conducted by Fried
et al (2020), which stated that the three most
common comorbidities suffered are hypertension,
diabetes, and cardiovascular disease. This study
showed that death in COVID-19 patients
hospitalized was closely related to mechanical
ventilation during treatment. During treatment,
risk factors associated with mechanical ventilation
include old age, obesity, chronic kidney disease,
diabetes, and cardiovascular disease. The risk
factors for death during treatment were almost the
same, except for obesity.

Richardson et al (2020) describe the clinical
characteristics and outcomes of COVID-19
patients admitted to US health facilities. Similar to
the study in China, it was common to find
COVID-19 patients with old age and the presence
of comorbidities, especially hypertension and or
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diabetes. Of the 5,700 COVID-19 patients, 88% of
them had more than one comorbid. Commonly
suffered from comorbidities are hypertension,
obesity and diabetes. The study showed that
patients who died with comorbid diabetes were
more likely to receive invasive mechanical
ventilation or treatment in the ICU. Patients with
diabetes had a higher percentage of developing
acute kidney injury than those without the
condition. Patients with hypertension are less
likely to receive invasive mechanical ventilation or
treatment in the ICU.

Comorbidities with a high risk of death
common in COVID-19 patients is also described
in the study of Yu et al (2020). These researchers
stated that among COVID-19 patients who were
treated, more than a third had at least one
comorbid where hypertension, diabetes, and
coronary heart disease were the most common.
Compared with  patients whose  clinical
manifestations were not severe, severe patients
mainly were elderly and had comorbidities as
previously described. It is slightly different from
Chow et al (2020), who stated that the
comorbidities that are often found in the United
States are diabetes, chronic lung disease, and
cardiovascular disease. These three comorbidities
increase the risk of COVID-19 severity.

CONCLUSION

Most of the deaths of COVID-19 patients are
old and have comorbidities. Commonly suffered
from comorbidities are hypertension, diabetes, and
cardiovascular disease in China and in the United
States. Patients with comorbidities have a higher
risk of outcomes adverse than those who do not.
The more comorbid suffered, the higher the risk of
death. Therefore, the lessons can be drawn for
handling COVID-19 in Indonesia is the need to
look at the history of the disease so that it is easy
to identify the possibility of progression into a
serious outcometo death from COVID-19.

CONFLICT OF INTERESTS

There is no conflict of interest as of this
writing.

AUTHOR CONTRIBUTION

MHN: Concept and Methodology. MAI:
Editing and Supervision.

ACKNOWLEDGMENTS

Thanks are sent to the parties who assist in
the process of this research, especially in Inge
Dhamanti, SKM., MPH., who are willing to guide
and supervise the stages of literature review.

REFERENCES

Alkundi, A., Mahmoud, I., Musa, A., Naveed, S.,
& Alshawwaf, M. (2020). Clinical
characteristics and outcomes of COVID-19
hospitalized patients with diabetes in the
United Kingdom: a retrospective single
centre study. Diabetes Research and

Clinical Practice, 165, 1-6.
https://doi.org/10.1016/j.diabres.2020.10826
3

Arentz, M., Yim, E., Klaff, L., Lokhandwala, S.,
Riedo, F. X., Chong, M., & Lee, M. (2020).
Characteristics and outcomes of 21 critically
ill patients with Covid-19 in Washington
State. JAMA - Journal of the American
Medical Association, 323(16), 1612-1614.
https://doi.org/10.1093/cid/civ1020

Baradaran, A., Ebrahimzadeh, M. H., Baradaran,
A., & Kachooei, A. R. (2020). Prevalence of
comorbidities in Covid-19 patients: a
systematic review and meta-analysis.
Archives of Bone and Joint Surgery, 8(Suppl

1), 247-255.
https://doi.org/10.22038/abjs.2020.47754.23
46

Bialek, S., Boundy, E., Bowen, V., Chow, N.,
Cohn, A., Dowling, N., ... Sauber-Schatz, E.
(2020). Severe outcomes among patients
with coronavirus disease 2019 (Covid-19)
— United States, February 12—March 186,
2020. Morbidity and Mortality Weekly
Report, 69(12), 343-346.
https://doi.org/10.15585/mmwr.mm6912e2

Chow, N., Felming-Dutra, K., Gierke, R., Hall, A.,
Hughes, M., Pilishvili, T., ... Ussery, E.
(2020). Preliminary estimates of the
revalence of selected underlying health
conditions among patients with Corona virus
disease 2019 - United States, February 12-
March 28, 2020. Morbidity and Mortality
Weekly Report, 69(13), 382—-386.

Du, R. H,, Liang, L. R., Yang, C. Q., Wang, W.,
Cao, T. Z., Li, M., ... Shi, H. Z. (2020).
Predictors of mortality for patients with
COVID-19  pneumonia  caused by
SARSCoV- 2: a prospective cohort study.
European Respiratory Journal, 55(5), 1-8.


https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30513-1/fulltext
https://academic.oup.com/cid/article/62/6/755/2462781
https://academic.oup.com/cid/article/62/6/755/2462781
https://academic.oup.com/cid/article/62/6/755/2462781
https://academic.oup.com/cid/article/62/6/755/2462781
https://academic.oup.com/cid/article/62/6/755/2462781
https://academic.oup.com/cid/article/62/6/755/2462781
https://academic.oup.com/cid/article/62/6/755/2462781
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://abjs.mums.ac.ir/article_15459.html
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://pubmed.ncbi.nlm.nih.gov/32240123/
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524

84 of 85 Mahdiyyah Husna Nihar, et al / Jurnal Berkala Epidemiologi, 10 (1) 2022, 76 — 85

https://doi.org/10.1183/13993003.00524-
2020

Epidemiology Working Group for NCIP Epidemic
Response Chinese Center for Disease
Control and Prevention. (2020). The
epidemiological  characteristics of an
outbreak of 2019 novel coronavirus diseases
(COVID-19) in China. Zhonghua Liu Xing
Bing Xue Za Zzhi, 41(2), 145-151.
https://doi.org/10.3760/cma.j.issn.0254-
6450.2020.02.003

Fried, M. W., Crawford, J. M., Mospan, A. R.,
Watkins, S. E., Munoz Hernandez, B., Zink,
R. C., ... Brown, R. S. (2020). Patient
characteristics and outcomes of 11,721
patients with Covid-19 hospitalized across
the United States. Clinical Infectious
Diseases : An Official Publication of the
Infectious Diseases Society of America,
ciaal268.
https://doi.org/10.1093/cid/ciaal268

Guan, W., Liang, W., Zhao, Y., Liang, H., Chen,
Z.,Li,Y., ... He, J. (2020). Comorbidity and
its impact on 1590 patients with Covid-19 in
China: a nationwide analysis. European
Respiratory Journal, 55, 1-14.
https://doi.org/10.1183/13993003.00547-
2020

Gupta, S., Hayek, S. S., Wang, W., Chan, L.,
Mathews, K. S., Melamed, M. L., ... Leaf,
D. E. (2020). Factors associated with death
in critically ill patients with coronavirus
disease 2019 in the US. JAMA Internal

Medicine, 02115(11), 1436-1446.
https://doi.org/10.1001/jamainternmed.2020.
3596

Imam, Z., Odish, F., Gill, 1., O’Connor, D.,
Armstrong, J., Vanood, A., ... Halalau, A.
(2020). Older age and comorbidity are
independent mortality predictors in a large
cohort of 1305 COVID-19 patients in
Michigan, United States. Journal of Internal

Medicine, 288(4), 469-476.
https://doi.org/https://doi.org/10.1111/joim.1
3119

John Hopkins Coronavirus Resource Center.
(2020). Mortality Analyses. John Hopkins
University Medicine. USA. Retrieved
October 4, 2020, from
https://coronavirus.jhu.edu/data/mortality

Liu, K., Chen, Y., Lin, R., & Han, K. (2020).
Clinical features of COVID-19 in elderly
patients: a comparison with young and
middle-aged patients. Journal of Infection,

80(6), eld—el8.
https://doi.org/10.1016/j.jinf.2020.03.005

Marcello, R. K., Dolle, J., Grami, S., Adule, R., Li,
Z., Tatem, K., ... Davis, N. (2020).
Characteristics and outcomes of COVID-19
patients in New York City’s public hospital
system. PLoS ONE, 15(12), 1-16.
https://doi.org/10.1371/journal.pone.024302
7

Ministry of Health RI. (2020). Current situation of
the development of the novel coronavirus
(Covid-19): data reported until 19 October
2020. Ministry of Health RI. Indonesia.
Retrieved October, 10, 2020, from
https://covid19.kemkes.go.id/download/Situ
asi_Terkini_050520.pdf

Richardson, S., Hirsch, J. S., Narasimhan, M.,
Crawford, J. M., McGinn, T., Davidson, K.
W., ... Zanos, T. P. (2020). Presenting
characteristics, comorbidities, and outcomes
among 5700 patients hospitalized with
Covid-19 in the New York city area. JAMA -
Journal of the American Medical
Association, 323(20), 2052-2059.
https://doi.org/10.1001/jama.2020.6775

Wang, B., Li, R., Lu, Z., & Huang, Y. (2020).
Does comorbidity increase the risk of
patients with COVID-19. Aging, 12(7),
6049-6057.
https://dx.doi.org/10.18632/aging.103000

Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang,
J, ... Peng, Z. (2020). Clinical
characteristics of 138 hospitalized patients
with 2019 novel coronavirus-infected
pneumonia in Wuhan, China. JAMA -
Journal of the American Medical
Association, 323(11), 1061-10609.
https://doi.org/10.1001/jama.2020.1585

World Health Organization. (2020a). Coronavirus
disease (Covid-19): data as received by
WHO from national authorities, as of 11
October 2020, 10 am CEST. World Health
Organization. Geneva. Retrieved November
4, 2020, from
https://www.who.int/publications/m/item/we
ekly-epidemiological-update---12-october-
2020

World Health Organization. (2020b). Rolling
updates on coronavirus disease (COVID-
19): updated 31 July 2020. World Health
Organization. Geneva. Retrieved October 4,
2020, from
https://www.who.int/emergencies/diseases/n
ovel-coronavirus-2019/events-as-they-
happen


https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://pubmed.ncbi.nlm.nih.gov/32064853/
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://academic.oup.com/cid/article/72/10/e558/5898276
https://erj.ersjournals.com/content/55/5/2000547
https://erj.ersjournals.com/content/55/5/2000547
https://erj.ersjournals.com/content/55/5/2000547
https://erj.ersjournals.com/content/55/5/2000547
https://erj.ersjournals.com/content/55/5/2000547
https://erj.ersjournals.com/content/55/5/2000547
https://erj.ersjournals.com/content/55/5/2000547
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2768602
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://onlinelibrary.wiley.com/doi/10.1111/joim.13119
https://coronavirus.jhu.edu/data/mortality
https://coronavirus.jhu.edu/data/mortality
https://coronavirus.jhu.edu/data/mortality
https://coronavirus.jhu.edu/data/mortality
https://coronavirus.jhu.edu/data/mortality
https://www.journalofinfection.com/article/S0163-4453(20)30116-X/fulltext
https://www.journalofinfection.com/article/S0163-4453(20)30116-X/fulltext
https://www.journalofinfection.com/article/S0163-4453(20)30116-X/fulltext
https://www.journalofinfection.com/article/S0163-4453(20)30116-X/fulltext
https://www.journalofinfection.com/article/S0163-4453(20)30116-X/fulltext
https://www.journalofinfection.com/article/S0163-4453(20)30116-X/fulltext
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243027
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://covid19.kemkes.go.id/download/Situasi_Terkini_050520.pdf
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://www.aging-us.com/article/103000/text
https://www.aging-us.com/article/103000/text
https://www.aging-us.com/article/103000/text
https://www.aging-us.com/article/103000/text
https://www.aging-us.com/article/103000/text
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---12-october-2020
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen

85 of 85 Mahdiyyah Husna Nihar, et al / Jurnal Berkala Epidemiologi, 10 (1) 2022, 76 — 85

Yu, C., Lei, Q., Li, W.,, Wang, X., Li, W., & Liu,

W. (2020). Epidemiological and clinical
characteristics of 1663 hospitalized patients
infected with COVID-19 in Wuhan, China: a
single-center  experience.  Journal  of
Infection and Public Health, 13(9), 1202—
1209.

https://doi.org/10.1016/j.jiph.2020.07.002

Zhou, F., Yu, T., Du, R., Fan, G., Liu, Y., Liu, Z.,

... Cao, B. (2020). Clinical course and risk
factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: a retrospective
cohort study. The Lancet, 395, 1054-1062.
https://doi.org/10.1016/S0140-
6736(20)30566-3


https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1876034120305682?via%3Dihub
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext

