NMRR-20-766-54554

6m0rb1d1t-1es

4 “: - 5 -9
{r,,. el e

A Scopmg Review

-------




TTTTTTTTTTTTTTT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

TECHNICAL REPORT
Comorbidities
Among Covid-19

Mortality Cases:
A Scoping Review




TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

The following persons had contributed in the proposal, planning, analysis, write-up, discussion,
conclusions and/or drawing recommendations for this report.

Research team members

Tania Gayle Robert Lourdes, Halizah Mat Rifin, Muhammad Fadhli Mohd Yusoff, Thamil Arasu
Saminathan, Wan Shakira Rodzlan Hasani, Nur Liana Abd Majid, Jane Ling Miaw Yn, Ahzairin Ahmad,
Hamizatul Akmal Abd Hamid, Mohd Ruhaizie Riyadzi, Noor Ani Ahmad

Editors
Dr Chan Yee Mang, Megat Rusydi Bin Megat Radzi, Nur Hanis Fatini Binti Mohd Jupri

Produced and distributed by
Institute for Public Health, National Institutes of Health, Ministry of Health, Malaysia

Any enquiries or comments on this report should be directed to:

The Principal Investigator
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review
Institute for Public Health,
National Institutes of Health,
Ministry of Health,

Block B5 & B6,

Kompleks NIH,

No.1, JIn Setia Murni U13/52,
Seksyen U13, Bandar Setia Alam,
40170 Shah Alam

Selangor Darul Ehsan

Tel : +603 - 3362 7800

Fax : +603-33627801/7802



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

Published by Institute for Public Health, National Institutes of Health (NIH), Ministry of Health, Malaysia
@2020, Institute for Public Health, National Institutes of Health (NIH), Ministry of Health, Malaysia

ISBN: 978-967-5340-19-2

Suggested citation:
Institute for Public Health (IPH), National Institutes of Health, Ministry of Health Malaysia. 2020.
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

Disclaimer:
The views expressed in this report are those of the authors alone and do not necessarily represent the
opinions of other



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

ACKNOWLEDGEMENTS

The authors would like to thank the Director-General of Health and Deputy Director-General of Health
(Research and Technical Support) for their support in producing this report. We also would like to thank
Datuk Dr Nor Asiah Muhamad, Head of Sector for Evidence Based in Healthcare, National Institutes of
Health for sharing her technical expertise and guidance in this scoping review. We also wish to extend
our sincere gratitude and appreciation to the Director, Institute for Public Health for her guidance and
support. Special appreciation and thanks to all our Technical Team members and editors for their time,
effort and commitment spent on this report.



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

Table of Contents

page

2. Introduction 6

4. Findings 8

6. Conclusion 11



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

Abstract

Coronavirus disease 2019 (COVID-19) is an infectious disease caused by a novel coronavirus known as
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). Various studies have shown that
COVID-19 patients with pre-existing comorbidities had a higher mortality rate compared to those who
had none. The aim of this scoping review was to determine co-morbidities that influence mortality in
COVID-19 patients. This scoping review was conducted following Arksey and O’Malley guidelines. The
studies that were included were English language articles published between 1st January 2020 to 30th
April 2020 related to comorbidities that were associated with COVID-19 mortalities among adults aged
18 years and above. A total of 780 articles were identified. Editorials, non-scientific commentaries,
reports, brief communications and articles other than in the English language were removed After
eliminating 14 duplicates, 771 articles were obtained. A further 735 articles that did not meet the
inclusion criteria were removed leaving us with 31 articles. Hypertension was reported in 21 articles to
be the most prevalent among COVID-19 mortality cases. A few other articles concluded that diabetes,
obesity, liver disease, cardiovascular and cerebrovascular disease were the most common comorbidity
among COVID-19 mortality cases. Proper medical history taking to identify underlying comorbidities
among COVID-19 patients is needed to determine the risk of having a severe form of COVID-19.
COVID-19 patients with comorbidities, who are at risk of getting severe form of COVID-19, should be
getting more aggressive treatment to reduce the risk of mortality.

Keywords:
COVID-19, comorbidities, mortality, adults
Word count (249 words)
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an infectious disease caused by a novel coronavirus known
which was first identified in Wuhan, China at the end of 20191. It is widely regarded as very contagious
and thus spreads relatively quickly if without any preventive measures. Even before it was declared a
global pandemic on 11th March 2020 by World Health Organisation (WHO), it has not only spread to
millions but also caused deaths of many. The latest statistics shows that there are about 1.8 million
positive COVID-19 cases throughout the world, with more than 100,000 deaths spanning over 208
countries2.

Most people infected with the COVID-19 virus will experience mild to moderate respiratory illness and
recover without requiring special treatment. Older people, and those with underlying medical problems
like cardiovascular disease, diabetes, chronic respiratory disease, and cancer are more likely to develop
serious illness which may lead to death3

Various studies have shown that patients with pre-existing comorbidities had a higher mortality rate
compared to those who had none. These patients also were more likely to be treated in Intensive Care
Units (ICU) requiring ventilator support. According to a recent study, patients with previous
cardiovascular and metabolic diseases may face a greater risk of developing into the severe
conditions1.

The aim of this scoping review was to systematically identify the comorbidities that influence the
COVID-19 mortality cases. We hope that through this study, healthcare practitioners, policy makers and
governments across the world could benefit from this study in a way that they could give higher priority
to COVID-19 patients with comorbidities.
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METHODOLOGY

A systematic approach to searching, screening,
reviewing and data extraction was applied
based on PRISMA extension for scoping
reviews (PRISMA-ScR)4. Since the
identification of the disease in early 2020, there
were many scientific papers published.
Therefore, we conducted a scoping review
using the guideline from Arksey and O’Malley to
achieve the objectives. A systematic literature
review on the impact of COVID-19 mortalities
was conducted. The steps of conducting a
scoping review were described by Arksey and
O’Malley using a 6 steps approach.

1. Identifying the research question

What are the comorbidities that influence the
COVID-19 mortality cases?

What is the most common comorbidity among
the COVID-19 mortality cases?

2. Identifying relevant studies
PICO
* Population

Population included in the search was adults
aged 18 years and above, diagnosed with
COVID-19 infection and who passed away due
to COVID-19 infection

* Exposure

Those COVID-19 adult patients with at least
one diagnosed comorbidity. Comorbidities
included were Diabetes, Hypertension, Chronic
Kidney Disease (CKD), Chronic Obstructive
Pulmonary Disease (COPD), malignancy,
Cerebrovascular  Disease, obesity and
overweight.

¢ Outcome

The outcome of interest was to identify the
comorbidities that influence COVID-19 mortality
cases.

Inclusion and exclusion criteria

Inclusion criteria were articles written in English,
published from 1st January 2020 to 30th April
2020 related to COVID-19 mortality cases with
underlying comorbidities among adults aged 18
years and above. We excluded articles that
were not in English, guidelines, conference
papers, commentaries, editorials or opinion
pieces.

Type of studies

Types of studies that were included in the
search strategy were (randomized controlled
trials, cluster randomised controlled trials, quasi
experimental and other experimental studies
and observational studies) in this area from their
earliest record.

Information sources

We searched electronic databases to search for
publications such as Pubmed, Scopus, Google
Scholar, Cochrane, Central, Embase and also
grey literature, unpublished reports from
universities and MREC databases.

Search strategy

A comprehensive search strategy was done by
searching databases like Pubmed, Scopus,
Google Scholar, Cochrane, Central, Embase
and also grey literature, unpublished reports
from universities and MREC databases. This
was done using relevant keywords that were
identified. Additional records were identified
through relevant research websites such as



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

World Health Organisations (WHO) and the
reference list of key articles was scrutinised for
any additional studies that were related.

Predefined search terms determined by the
Medical Subject Headings (MeSH) and
keywords, such as “Novel coronavirus,” “2019
nCoV”, “COVID-197, “SARS-CoV-27,
“Comorbidities”, “Diabetes”, “Hypertension”,
“Cardiovascular Disease”, “Chronic Kidney
Disease”, “Chronic Obstructive Pulmonary
Disease”, “Cancer”, “Obesity”, “Overweight”,
“Mortality”, “Death”, “Fatality” and “Casualty”.
The combination of keywords used can be
found in Appendix 1. References of retrieved
articles were searched for potentially relevant
articles.

3. Study selection:

* During the search of relevant papers for
inclusion in the review, a total of 780 (560,
174, and 46 hits were found from PubMed,
Scopus, and Cochrane respectively) potential
papers were identified, and 766 articles were
obtained after removal of duplicates (14
articles). The list of studies yielded from of our
initial search was transferred into Mendeley to
remove duplicates.

« Two pairs of reviewers independently
screened the titles and abstracts according to
the inclusion and exclusion criteria. Any
disagreements were resolved through
discussion with a third reviewer. After the titles
and abstracts were screened, a total of 766
full-text articles were retrieved. Three pairs of
reviewers independently reviewed the full
text. Out of these, 735 articles were excluded
for reasons. Any disagreements were
resolved through discussion or referred to the
third reviewer as a referee. 31 articles met the
inclusion criteria for this review.

4. Charting the data

e All included studies were recorded in the
standardized data extraction form containing
author name, year of publication, study
design, sample size, place of study and key
findings.

* A detailed description of the process is
described in Figure 1

5. Collating, summarising and reporting the
results

Analysis

We conducted descriptive analysis of the
included articles. The characteristics of the
articles included were described in detail. The
characteristics include author, vyear of
publication, place of study, study design,
sample size, and key findings (Table 1).

Findings

The included studies were published between
1st January 2020 to 30" April 2020. A total of 780
articles were yielded from the initial search. The
search was conducted according to the
inclusion and exclusion criteria. After excluding
14 duplicates, 766 articles remained.
Subsequently, screening of titles and abstracts
excluded 735 articles that did not meet the
inclusion criteria. Editorials, non-scientific
commentaries, reports, brief communications
and articles other than in English language were
excluded (Figure 1). Therefore, the final 31
articles were tabulated as shown below.
Majority of the included studies showed that
nearly all COVID-19 mortality cases had
underlying hypertension. The prevalence of
COVID-19 mortality cases with underlying
hypertension was higher compared to other
comorbidities such as diabetes, lung disease
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and malignancy. Majority of the included studies
were from China (25), followed by the United
States (3), Italy (2), United Kingdom (2), Iran
(1), Poland (1), Bolivia (1) and India (1).
Hypertension was reported by 21 articles to be
the most prevalent comorbidity among the
COVID-19 mortality cases
5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21, 22, 23_ However,
there were studies that identified diseases other
than hypertension to be dominant among
COVID-19 mortality cases. A study was
conducted to investigate the link between
comorbidities and the occurrence of composite
end point such as, intensive care admission,
invasive ventilation or mortality among 1590
patients infected with COVID-19 in China.
Findings of the study showed that COPD had
the highest hazards ratio compared to
hypertension, diabetes and malignancy in
reaching the composite end points 2. Another
included study was a case-control study
conducted in China. The study investigated 32
mortality cases, out of which, 46.9% had
cardiovascular disease and cerebrovascular

disease, 37.5% had hypertension and 34.4%
had endocrine related diseases® %. Two
included studies reported that severe obesity
was associated with in hospital mortality, along
with male sex and increasing age®” %. Other
studies also concluded that diabetes was the
more prevalent comorbidity as compared with
hypertension and cardiac disease? 3°. Two
studies cited kidney disease was most
prevalent among COVID-19 death cases®'®?,
while chronic lung disease and chronic kidney
disease were the main predictors for death
based on the hazards ratio® 34. According to
Docherty et al., moderate to severe liver
disease had the highest hazards ratio for the
risk of death compared to other underlying
diseases®.

6. Consultation exercise
The findings of this study will be disseminated to

researchers and stakeholders from the National
Institutes of Health (NIH).
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Figure 1: PRISMA flow diagram for database search of studies
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Discussion

Evidence shows that comorbidities significantly
increased the risk of mortality among COVID-19
patients. A systematic review and meta-analysis
conducted by Ssentongo, P., et al. compared
hospitalised COVID-19 patients with
comorbidities and hospitalised COVID-19
patients without comorbidities. Findings showed
that cardiovascular disease, hypertension,
diabetes, congestive heart failure, chronic
kidney disease and cancer were associated
with a significantly greater risk of mortality
among COVID-19 patients 3¢ 37, Similarly, a
nationwide cross-sectional study conducted in
Mexico showed that underlying chronic
diseases were associated with death among
COVID-19 patients 3. Chronic pulmonary
disease and diabetes were found as the most
common comorbidities in a study done among
31, 461 adults diagnosed with COVID-19 *,
Results from a study conducted in Italy showed
each additional comorbidity increased the risk
of death by 35%*%. All the literature supports the
findings of this scoping review. However, there
are a few limitations to this study. First, majority
of the included articles were carried out in
China, hence we have not been able to get
diverse characteristics of the mortality cases
from other countries. Second, we excluded
articles that were not written in the English

1"

language and thus further narrowed the scope
of the study. This scoping review has the
potential to have an impact on practice and
policy on the treatment plan for those with
comorbidities with COVID-19 infection. It
highlights the importance of combating
non-communicable diseases in the population
at large as preparatory method when an
infectious pandemic like this occurs. This review
may also help map the literature, identify
research gaps and to propose
recommendations for future research on
COVID-19 related to comorbidities in Malaysia.

Conclusion

Proper medical history taking of comorbidities
among COVID-19 is needed in order to
determine the risk of having a severe form of
COVID-19. COVID-19 patients with
comorbidities, who are at risk of getting severe
form of COVID-19, should be getting more
aggressive treatment to reduce the risk of
mortality. Thus, in order to be prepared to face
an unprecedented pandemic like this, public
health policies should aim to overcome the
issue of non-communicable diseases in the
community. By doing this, mortality from
pandemics like this could be significantly
reduced.



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

“eluownaud 61-AIAOD
JO Uyjeap JO} SJOJOB} YSH UOWWOD
1sowl ay} a1am (%) siyeasoued aynoe
(%8) sinowny jueubliew (%8) AdOD
(%91) uonorejul  [eigased  (%02)
aseasip Aaupp| (%gg) oseasip ueay
(%0%) sejeqelp (%9) uoisuspadAy)
saseasip Bulkpepun pue abe oyl

14

spJooal
|eoIpaW JO MBIABI
aAnoadsoley

BUIYD ‘Ueynpp Usjusd

|eaipaw o|buls e ul spiodal

|eolpaw  JO MaIAaS  BAdadsosal Y

‘61-AINOD Uim sased

BUIYD ‘UBYNAA yiesp G¢ jo soislejoeseyd  [ediulo

(0z02) 17 unx

‘uoisuapadAy sem sased Ajljelow ay}
Buowe A)pigJowod uowwod }sow ay |

"((%0) 0 PUe (%¥) L (%¥2) 6€)
sjuaned pasanodas Buowe ueyy (%)
¥ pue (%¥L) 91 (%8y) ¥S) siusned
paseaoap Buowe jusnbaly alow yonw
9JOM 9SEaSIp JB|NOSBAOIQaI8d pue
‘9SeasIp JenoseAolpied ‘uoisusuadAy
‘UOI}IPUOD |EDIPaW DJUOIYD BUO }ses|
Je pey palonodal oym (%6E) g9 pue
paip oym sjuaned (%€9) L. ‘Il_IBAQ

199

Apnis annoadsolyey

Apnys aAjoadsouial 1610z osessip
SniABUOIOD Upm sjusied pasesosp
eulyo €Ll Jo  sonsusoeleyd  [EOIUND

(0z0z) UBYD OBl

‘sjuiod-pus a)sodwod
ay) Buiyoeas JO sIOOE) HNSH BIOM
((y9°2-09°1) 0g°¢) Aoueubiew pue
((ze'z—20°1) 85°1) uoisusnadAy ‘((G1'z
—€0'}) 65°1) sejeqelp ((8¥0°G—vey L)
1892 (1D %S6) ¥H) AMOD ‘smeys
Bupjows pue abe Joy Bupsnlpe sapy

‘pasAjeue sem
yjeap JO UOI.[IJUSA SAISBAUl ‘Hun aled
SAISUSJU| UE 0} UOISSIWPE JO Pa)sISuod
yolym  ‘sjulod-pus  aysodwod a8yl

0651

Apnis
osed  aAnoadsolsjoy

sisAjeue apimuoljeu

B BUIYD Ul 6L-QINOD Uim sjuened

Ul 06GL uo joedwi s) pue ANpigiowod

12

‘uoisualladAy sem saseo Ajljenow
oy} Buowe Aypiqiowod  uOWWOD
Isow 8yl ‘%0Z S0 ‘aMO %P
‘foueubllew %] ‘QdOD %l ‘@sessip
Heay Aleuolod 9| ‘seleqelp %l
‘uoisusnadAy %EZ YIM SalIpIqIOWoD
pey %01 ‘SIOAIAINS-UOU ay)
Buowy 'SIOAIAINS-UOU G d1am 81ay]

121

Apnis
Hoy0d aA0adsoliay

Apnis poyoo anjoadsoujal

e eulyd ‘ueynpp Ul 61-AIAOD

yim  sjuenedul ynpe  jo  Ayjepow

eulyo 10} SIOJOB} NS pue 8SIN0d |edlul)

(0z02) noyz 194

sBuipuly Aay|

u ‘azis a|dweg

ubBisap Apmig

Anunop 3L

Jleaj ‘loyiny

salpnjs papnjoul L¢ jo Alewwng °| ajgel



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

“(G=u) aMo ‘(g=u) seleqelp

‘(zL=u) uoisuapadAy ‘sanipigjowod
Buimojioy a8y aney uoissiwpe
uo sjualjed @ WOJ) SIOAIAINS-UOU /|
61L-AINOD (%.2'2. ‘08=u)

pawIuo09 o (%g"/Z ‘0g=U) pajoadsns
ym (plo-reak-yG'91L¥€0'+9 obe uesw
‘BlewWws} %G Gy) syuaned QL JO (B0}

oLL

ubisap Apnis
Hoyoo aAnoadsoney

BUIYD ‘UBYNAA

Apnis poyoo
oAnoadsosal Jsjued sjbuls v eulyd
‘UBYUNA Ul 6L-QINOD  pajoadsns
10 pawuyuod Jo Ayjepow |eydsoy-ul

yum pajeosse st Ainfur [eipieooAp (0z0z) Bueyz ueq L

‘(seseasIp JejnoseAoipied
109dsa) Sal}IpIgIoWod
UYHM usW Joap|O ale SIOAIAINS-UOU ]SO\

(%¥y6l ‘L) seyeqelp pue (%zZzZ'22
‘g) Jenoserolpied  (%E£e'8S ‘L)
uoisuapadAy alem saseas|p OlUoIYD
UOWWO9 Jsow 8ay] 'sasesas|p 2luoiyo
pey swened (%zz'zl) Xis-Aueml

"(06-0G obuel ‘v9'6 AS) sieak zz'69
sem sjpoaned ay) jo abe uesw a8yl

9€

ubisep
Apnis annoadsoljey

BUIYD ‘UBYNAA

eulyo
‘UBYNM Ul 6L-QIAOD UHM SIOAIAINS
uou 9g JO SOnsSUBOBIRYD  [EDIUID (0z0z) Bueny Buix 9

‘uoisuapadAy sem saseo Ajjjelow ay}
Buowe A)pIgJowod UOWWOD Jsow ay |

‘saseas|p bulkuapun
alow Jo gz pey (%S0g) swened
pesp zg jo o 0¢ (%gL) Jeoueod
pue (%gz'ZL) @seasIp 1ejndseAoiqalad
(%e'8L) seeqelp (%.L'0z) osessip
Heay ‘(%]'9G) uoisuauadAy Buipnjoul
(%9°G2) Aupigiowod pey saseo yjesp
JoIng 8y (100°0>d) 61-AINOD -uou
10 jey) uey) Jeybly sem 6L-QIAOD JO
a1kl Ajljeow 8y ‘peap aIem G L-pIn0D
yim  sjuened Jo  (¥EEL/Z8) %C9

veel

ubisep
Apnis annoadsoljey

BUIYD ‘UBYNAA

61AIANOD Uim sased

ylesp zg JO sonsueloeiEYD  [EDIUID (0z0z) Bueyz Busyolg S

sBuipuly A3y

u ‘ozis ajdweg

uBisap Apnig

Anuno)

apIL lea) oyny "oN

13



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

‘suoljeloosse jueoyiubls aAey 0} punoy
a1em (9000 = d :€8'6-G¥'L 1D %S6
'8.°¢ *d0) zw/Bx G¢ NG pue (1100
= d '€9Z-€l'L 1D %S6 ‘€L ™O)
abe Buiseasour (LL0'0 = d ‘86°'G-GZ'L
10 %S6  ‘vL'ZT HO) Xxes slew
‘(¢ |1opow) sisAjeue ajgeleAlNw ay} u|

‘syuanjed asay) Buowe
sajel Ayjepow Jaybly Joy uoneueldxs
|eaibojoisAydoyied e sepinoid syl
'6L-AIAQD 40} 90UEBlIS|0} JO ploysaiy}
Jamo| e aAey Aew Yy dnolb poojq
UM 8SOU} SE ||oM Se SallIpIqIowod
Je|NOSBAOIPIED BJ9ASS UJIM S[EnpIAIpUl
olew ‘esago ‘Aueple  ‘enlsusuadAH

00¢

Apnis
Hoyoo aAoadsonay

vsn

NIOA MON
‘xuoug 8y} ut 61-AIAQD YiMm sjusijed jo
1oyoo e ul Ayjenow |eydsoy-ui Jaybiy
yim pajeposse s| A)saqo  aloneg

(0z02) 1 ‘sowiporejed

ol

‘uoissaibal onsibo aidwis
Buisn - sisAjeue opnio pasn Ajuo
Apnys siy} 1oramoH (0'291-0'2 10%S6
‘L'8L HO) aseasip wa)sAs Alojelidsal
pue ‘(8'8—F'L 10%S6 ‘S€ HO)
aseasip walsAs auuoopua jo Alojsiy
Pey (G'G2-2°€ 10%S6 ‘0'6 HO) 48plo
asom Asyy 4 dnoib yesp 61-AINOD
ay} ul 8q 0} Aj@yI| 810w a1em sjualed
Jeyy pemoys sisAleue  ajeueAluNn
‘seseo |eydsoy uejulAulr pue sased
yreap 61-AIAOD U} Buiredwod usypn

74

Hoyoo

puepazIMS

uonounysAp Jejnosea
Bunsebbns suebio Jsayjo pue sbun)
10 sBuipuy pajebauea pue uonsabuod
Aeides asenes yum  ebewep
JejoaAle  asnylp  s|eanal  sjuaned
61AIAOD JO UoleUIWEXD WAHOW-1SOd

(0z02) +e3us N

14

(G¥1L=G'L 10%S6 ‘L' HO) ureaiq
JO ssaupOYS pue (9'GL—2"1 10%S6 ‘L'G
HO) aseas|p JejnoseAoipied (8'0L—1"L
10%G6 ‘G'¢  ¥O)  uoisusuadAy
(82181 10%S6 ‘L't ¥O) Anpigiowod
Aue jo Aoy e pey ‘[g'68-GZ 1D
%G6 ‘0°9Z (HO) onel sppo spnuo] Jepjo
asom Asyy i sesed ueep 61-AIAOD
aq 0] Ay eiow asom sjaled
1By} pamoys sisAjeue ajelieAlun ‘saseo
JoMJe|N poOjeeS ueuenH pue Sased
yreap 61-AIANOD U} Buedwod usypn

[4%

Apnjs |0Jjuoo-asen

BUIYD ‘lognH

@oulnoId € 1agnH
ul (6L-QINOD) @seasig SNIIABUOIOD
C [9AON 6102 Ul yiesq jo siy aylL

(0202) NS Buo4-IA JusdUIA

sBuipuly Aay

u ‘ozis ajdweg

uBisap Apnis

Aniuno)

oL

leaj ‘oyiny




TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

[L000 >d ‘(z6L/9)
%9 SA (22/6) %6°0%] Sempigiowod
_umwmn-cmm._o |enuassa JO spuly omj
ueyy s1ow yum pue [L00°0 > d ‘(10z/2)
%0°L SA (LL/E) %€ /2] Sempigiowod
paseq-Aeupny ynm ‘(2000 = d (681/1)
%S0 SA (£2/2) %L.'8] S8mpIgIowod
peseqg-1oAll ymm ‘[10°0 = d (6LL/1)
%90 SA (£€/2) %1°9] Senipigiowod
peseq-Mesy ymm spieied 6L-dINOD

sjuaijed uonodjul 61-AINOD

ul umoys osje sem Ajjepow Jaybly jo sisouboid 8y} Ul SalIPIGIOWOD i
ay} ‘sanpIgiowod jnoyum  sjuaied Apnis eulyo paseqg-uebio |epuasse Jo 9joJ 8yl (0z0z) buex Buoibuoy
61-AINOD 0} paledwod  ‘UsA0BION 2Lz HOoYo2 dA0adsoley
(%0°2) esessIp Jan||
21U0JYD ‘(%6°E) aseasip Aauply 21UoCIYD
(%6'¢) Aoueubiew ‘(%6y) osessip
1e|noseAoIpJed “(%6°G) oaseasIp
JE|NOSeA0IqRIad  (%Q'6)  SaseasIip
Aiojendsas (%ege) WA (%L ¥9) BUIYD ‘UBYNAA Ul 61.0C 9SBSSIQ SMIIA
Jusjenald asiow ay) sem uolsuspadAy Apnis BUOIOD YJIM Sjuslied 20| JO SSwodnQ
(21=u) SIOAIAINS-UOU Buowy 201 HOoYo2 aAj0adsoliay eulyo WIS)HOYS pue  sainjeaq  [evul) (0z202) r ‘oeD ¢l
(LE0'0=d ‘€82'G=2X ‘%'
'SA %6°LL) @seasip Jeay pue (,00°0
> d ‘6L9LL = ZX ‘%9T "SA %Z02)
aseesip Bun| (L000 > d V8LV
= ¢X ‘%G'GL "SA %/ 9¢) uoisuapadAy Apnis aipoadsounal
Buipnour Ajurew (L00°0 > d ‘G042 B (BUIYD ‘UBYNAA Ul 6LOZ 9sessip
= X ‘%P Ly SA 9%G'Zl) Ssosess|p SNIIABUOIOD  JO  SOSED  PaISA0DaI
BuiAuepun aiow pey saseo |eje} ayl Gze aAl0adsouey BUIYD ‘UBYNAA pue |eje} JO SOlSHB}OBIBYD [BOIUIID (0202) "A Bue@ Zl
eulyo
%1 °6 @seasIp oelpie) ‘UBYNAA Ul BlUOWNSBUY 6102 @sessiq
%0°GZ uoisuapadAH SNIIABUOIOD UM Sjusiled ul yiesq
%%'9¢ sejeqelq pue awolpukg ssalisig Alojelidsay
Aypigiowoo yum yreaq paIp v anoadsoley eulyo 8JNOY UIM PBJeID0SSY SI0JoeS MiSiY (0202) "0 ‘N L
sBuipuly Aay| u ‘azis a|dweg ubisap Apmig Anuno) ANl Jea) ‘Joyiny "ON

15



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

ay0 PeyY %Ll Pue ‘ad09 pey
%961 ‘Aoueubliew pey %9ze ‘WA
PeY %8'¥E ‘AHO PBY %E LY ‘AAD PeY
%8’ Ly ‘uoisuspadAy pey 9%/'8G wayy
Buowe ‘sIOAIAINS-UOU O BJom Blayl

S9l

Apnys
}Hoyoo aAnoadsoney

puejod

‘puejod ul [eydsoy pajyeubisap
e Jo oousuadxa  J9juao-9|buls
aAjoadsonpl B igL0Z  OsessIp
SNJIABUOJOD Yym sjuafjed JO SaWo9no
WJ9}-Joys pue soisiajoeIeyd [edlul)

(0z0z) g YemoN

Ll

‘Koueubiiew pey
%§¢ pue aseasip Asupiy OluoJyd pey
%6 ‘@SESSIP JBAI| DIUOIYD %E ‘AdOD
pey %zl ‘uoisuspadAy pey  %ezS
‘N PeY %9¢ ‘eseasip Jejnosenolpied
pey %9¢ ‘sjusned paseadsp g¢ 4o INO

€0L

Apnys |euonensasqo
annoadsosial
Ja)uLonINN

BulyD

Apnis |euoneAlasqo
‘anljoadsoual ‘Jajuaijnw
e eulyp ul 61L-AINOD Uim Sawodno
|eQIUID  OSIOAPE  OJ  SIOJOB)  YSIY

(0202) dd NX

9l

(ygz—v0'L
10 % G6 ‘€5'L=¥H0) % €S Ad Aujepow
JO SppO 8y} sasesaloul Os|e 8sessip
Buihuepun Buiney ‘smoys uoissaibal
opsiBol  edynw  woly  synsey

"J90UBD Yim sjuaned 1o} 9%, 88'G pue
saseasip Aauply 21UOJYD IO} % 99°9|
‘uoisuspadAy yum esoyy 10} %GSEL
pue ‘eseasip Aiojelidsal OlUOIYD Y}Mm
9S0U) 10} %G| ‘oseasIp Je|noseAolpied
UM BSOU} 10} %|g 0l ‘Sejeqelp 1o}
%€L°6 (440) s1es Aljeres aseo saybly
pey SuoiIpuod pPIgIOWOd YHMm sjusijed

“0}o seseasIp
Aiojesidsas ojuolyo pue uoisuapadAy
‘sajogelp Se yons saljIplqiowod pey
(% 68°GL) 8¢ ‘suresp gz duy Buowy

896¢

Apnys aAnoadsouyal

uel|

Apnys J9juad ajbuls ¥ :NvY| ul sjuaied
(61-AINOD) 610Z 9SEaSIp SNJIABUOIOD

Jo  sopsusjoeseyo  |eojBojoiwspidy

(0202) "IN ‘wepyBeinodyiN

Sl

sBuipuly A3y

u ‘ozis ajdweg

uBisap Apnig

Aniuno)

oL

leaj ‘oyiny

16



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

(€°9-€"L 10%56

‘e'e=40) uoisuauadAy pue pjo-sieahk
09z ‘obe ‘pajeposse Apueouiubis
paulewsal ss|qeleA om} ‘(uolssalbal
onsibo|) sisAjleue ajeueANWw 8y} Uj
‘Y)eap Y)M pajeloosse

sa|qeleA ainsodxa Apueoyubis
alam A)sagqo pue ‘sajeqgelp ‘ainjiey
peay omwolyo  ‘uoisuspadAy  ‘(pjo
sleak 09z) obe ‘sasAleue ajeuenlq U]
‘syjeap jo uoptodoid

'S9SBI PaWIRU0d /(0| ISdl 8y}
jo sishjeue uy :eijog ui (61-AINOD)

ybly e yum pajeoosse Apueoniubis Apnis 6L0Z ©seasiq SNIIABUOIOD  Uum
SeM Sal)ipIgJowod Jo Jaquinu 8yl 101 |EUOI}09S-SS04D sjuaned ul Ajjelow Joj siojoe) YSiy (0202) dr euezajuy-ess|easy 22
‘Yyeap JO YSI pasealdul ue yjm
pajeroosse Apuspuadapul alem (g9 ‘Apn}s 1oyoo aApoadsoud
-2’ 1D %G6 ‘¥0°€ ¥He) Ausaqo pue Apnys e :olwepide Uelle) 8y} JO SABM }sily
(a10w sieak uay tad z6'Z-81'L 1D % S6 1oyoo aAnoadsoud ay) Buunp gL-QIAOD Uim pazijeydsoy
‘80°¢ [4He] onel piezey pejsnipe) eby €€z aJueo ajbuig Aley sjueped  ul Ayepow  Aep-og (0202) V lllpwooelH 1z
*S31}IPIgJOWO0D Ou pey
syuened JO 9%¢/Z pue SalIpIqIOW0d
QJOW 10 N0} pey %G'ZlL ‘@dly} pey
%07l ‘OM} pey %80z ‘Alpiqiowod
auo pey suened (%g£€z) YOE
(%G'21) (aM0) eseasip Asupiy oiuoiyd 'seje)s pajun ‘uebiyoly ui sjusned
pue (%1°0€) (INQ) snyjiew sejagelp Aq 6L-AINOD G0EL JO Hoyoo obue
pamoj|o} (%z'95) (NLH) uoisuapadAy 1J0Yy09 aJjuaonnuw e ul slojpipald Ajjenow juspuadapul
sem A)IpIQIOWOd UOWWOD }Sow 8yl S0EL aAlj0adsouley vsn ale Aypiqiowod pue abe Jsp|O (0z02) Z wew| 0z
(%22l SA %6°€2) (NDI) Hun 21ed
BAISUBJUI By} 0] pauisjsuel) wgcm_gma
jo uoiodoisd Jaybly e pue (%92
SA o\ow.w_.v uole|ljuaA  |edlueyoaw
aniseAul-uou  Buiaieoas  syuened jo
uopodoud Jaybiy e (%12t SA %L €9)
sjuanjed aianas jo uopuodoid saybiy e ‘Apnys
“(%Z'SL SA %8 1) d1ed Ayjeuow Jaybiy |eUOIIBAIBSO BAI0ads0u)al Jajuadlnw
e pey sjuaned aaisusuadAy ‘syusied Apnis |euoneAlasqo B 19SBoS|p 9JoASs  alow  d9Aey
anisuspadAy-uou  yum  paledwo) oLe aAljoadsoley eulyo uoisuapadAy yum sjuaned 61-aINOD (0202) S Bueny 6l
(6000 =d ‘%z 0L
SA % 9°8¢) @dusjersld QvO pue (8100
=d % G'€G SA % |'./) uoisuapadAy
(L000 = d ‘€8 F 969 SA 9'GL F /1)
obe pasealoul u:mo_n—_:m_m >__mo_uw_~muw .\A_u_ﬁm |euoljeAlasqo
e pemoys sweped  6L-QIAOD Jspueopnw e :6L-aIAOD Yim sjusied
JO SIOAIAINS UON “uoleziejdsoy ayy Apnis pazieydsoy ur Adesay) onoquiosyue
Buunp paip (% G°g1) sjuaned aAy-Auiy L z61 Hoyoo aAnoadsoney Aey uoissiwpe-aid  jo  joedwi  [eolD (0202) A 0ssny 8l
sBuipuly Aay| u ‘aozis a|jdweg ubisap Apmig Anuno) aIMlL Jea) ‘oyiny "ON

17



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

(syusned (%02) ¥
sA syuaned (%eg) /1) sassaul|l [eaipawl
olUOIYD BABY 0} K|y @I0W 81om pue
([6-21] 6:1G sA [z-1L asl 9-#9) Jepjo
9JOM SIOAIAINS UOU  ‘SIOAIAINS UM
pasedwo) ‘sAep gz 1e palp woym jo
e ‘syuaned (%G-£) UBASS Ul SOSEasIp
Jejnosenolqalad  Buipnjoul  ‘seseasip
ouosyo  pey swened (%0b) 1Lz

4}

‘Apnys [euoneAlasqo
‘aAljoadsoliey

BUIUD

Apnjs [euoneAI8SqO
‘aAloadsouial ‘pasejueo-s|buls
e euiyy ‘ueynpp  ul  eluownsud
Z-\0D-SHVS unm sjusned i Ajjeonio
JO SBWO0IN0  pue  BSIN0D  [BdIUlD

(0202) X Buea

9¢

‘A)jepow |B)dSoy-ul Yyim pajeioosse
Apuapuadapul alem (aseaioul a|108p
Jad [6L-1—1L0-L] OL-1 YHe) Jewip-g
10 suonesuasu09 Jaybiy pue ‘(asealoul
aep Jad [0Z:1-20-L] 111 HHE)
9-11 Jo suonenuaouod saybiy ‘([¥8-g
8yl ¥6-¢ YHe) asessip Aseuow|nd
ooiyd  ([98-2-80-L1  9/-L  ¥HE)
oseasip OelpJed  dluolyd  ‘(eseasoul
Jesh-gL sod [2G-1-60'L 1D %G6]
1€-1 [dHe] ¥H peisnipe) abe Jepjo ‘(4
9|qe}) [9powW X00 B|qeueARNW By} U|

1S5¢

Apnis
}J0Yy09 |EUOI}BAISS]O
aAlj0adsold

vsn

Apnys poyoo aanoadsold
e KD SMOA MeN Ul 6L-AINOD
yim sjnpe Alleanuo Jo sewoono
pue ‘esinod |eoulo  ‘ABojoiwepidg

(0202) riN sBulwwny

14

'SaN)IPIGIOW-02
ay} Jo Aue jo aoussaid o) €0l Sem
61-AINOD 40 Bulhp 104 YO “AjeAoadsal
€€C- pue ¢g’L- JO Jusdlyse-00
UM [eAIAINS yum Ajaaiebau paje|aliod
sanIpIgow-00 Jo doussald pue aby

‘Ajljerow pajoaye Apuesnyubis
sanipigiowod  pue abe Auo jeyy
pajeanal uoissaibal onsibo| ajdinny

€20°)

Apnis annoadsoljey

elpu]

‘uonednooo
pajejas aled-yjeay pue sal}Iplqiow-02
‘xas ‘ebe jo ojo1 oy bBuuodx3zy
'61L-AIAOD ul Ajjepow jo uonejodesyx

(0z0z) ueyeysy

e

'6LAINOD
yum sjdoad ui uoissiwpe aied e
10 yjeap 0} pajejal ||le alom (eseasip
Bunj o1uoiyo pue uoisuapadAy ‘snyjjew
sejeqelp) sanIpigiowod  punoibyoeg

1611

Apnys poyoo

wopbBury
pajun ‘uopuot]

"ApNn}s LOYoO [BUOHBAIBS]O
ue :yjeep Jo  uoIsSiwpe  8led
[BONLO JO Ysk YBIY 18 6L-AIAOD Yim
sjuaned Ayjuapl 0} 8109s ¥su [edlulfo

(0z0z) gar Aemojlen

€¢

sBuipuly A3y

u ‘ozis ajdweg

uBisap Apnis

Aniyuno)

oL

leaj ‘oyiny

18



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

"Jaoued pey %6°L
pue ‘eseasip J8AIl JlUOCIYD pey %gE']
‘sejeqeld PeY %g'8 ‘AAD PeY %991
‘uoisuspedAy  peY  %E£'8S ‘7L au
Buowy ‘paip z| ‘sjusned gol 0 INO

cl

Apnys aaoadsoujey

eulyD

‘sjualjed jnpe
pazijejidsoy ul Suonoajul g SNIIABUOIOD
awoupuAs Aiojesidsas eJnoe  alones
10} SI0)OB} ¥SI Jo Apnis aAlloadsolial

(0z02) D °EA

6¢

‘saseas|p Heay Aleuolod
pue ‘sajoqelp ‘uoisuapadAy se yons
‘S9Seas|p OlUOIYD  S|qEDIUNWLIOdUOU
ypm abe Jo sieak oG JoAo sajew alem
61L-AIAOD WO} ylesp Jo sased jsowl
‘Arewwns u| ([9%G ¢lg) aseasip Aaupiy
ouosyd pue ([%}°2]9) Aoueubiew
‘([%8°11] 01) osessip peay Ateuoiood
([nyzel 61) sereqep ([%9°2¢] z¢g)
uojsuapadAH SelpIqIoOWod 8iow o
auo pey (%z'89) 85 ‘sjuaned Gg au} JO

S8

Apnys aaoadsoujey

BUIYD ‘UBYNA

‘ApN)S [euoleAIBSqO BAI0ads0lIeY
v "UBYNAA wouy 61-AINOD
10 sese) |eje4 Gg JO sainjea [eolul)

(0202) N usyzBuiA

8¢

"9Seas|p OeIpJed pue ‘sajaqelp
‘uoisualadAy  pigiowod  Ajeroadsa
(8100 = d '%6Z SA %08) dnoib
[eAIAINS Ul uey) Jaybiy Apueoiiubis sem
dnoub Ayjepow ui ajes Alpigiowod ay |

(€000
= d (09-G¢ YOI) S sA (£2-€9 HOI)
89) dnoib |eaiains 0y pasedwod Jaybiy
sem dnoub Ayjepow jo abe ueipaw ay|

‘(g=u)
aseasip oelpJed ‘(9=u) sajaqelp ‘(G=u)
uoisuapadAy oy joadsal yum dnoib
Ajjepow pue dnolb [BAIAINS UBaM}BQ
saoualoylp jueoylubls asem  audy|
‘(g=u) aseasip oeipieo ‘(9=Uu) sajaqelp
‘(g=u) uoisuapadAy  ‘sanIpIgIoW0od
Buimojjoy ay} aney sjuaned
yreap 8y ‘|exdsoy ui paip sjusned QL

e

Apnis aAoadsoujay

BUIYD ‘UBYNAA

“eulyD ‘ueynpp ul SNIIABUOIOD [9A0U
6102 unm pajosyul sjusijed jo Ayjepow
yum sbBuipuly o16ojoipes Jo UoNeIDoSSY

(0zZ0Z) uenA 1buiy

e

sBuipuly A3y

u ‘ozis ajdweg

uBisap Apnis

Aniyuno)

oBlL

lea) ‘oyiny

19



TECHNICAL REPORT

Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

%¢'€ uone|uql [BUY ‘%6°Z] oseasip
Je|N2seA0lqala) ‘%012 ain|ie}
ueay OlUOIYD ‘%G9 JOOUBD ‘%Z'E€
adOD ‘%P6l osessip [eual dluolyd
‘%6'€€ AHO ‘%Vv'.lC WA ‘%L'6S
uoisuapadAy ‘pesp asoyy Buowy

29

aAl0adsouey

610 9SEasIp SNIIABUOIOD SI9ASS
yum sjuaned ul Aunfur [eipsesoAw jo
eulyo 2oueolIUBIS [eIUID pue SolSLIBloRIBYD

(0z02) S uS

L€

"100°0> @njea-d (gg'|

0} 1Z'L) LGl oney piezeH osessip
J9AI| B19A8S/a)RIBPON ‘2100 @njea-d
(bZ'L 01 20'L) €L oney piezeH
AoueubBiely  ‘L00°0> onea-d (gg'L
0} 8Z'L) OF'L oney plezeH epuswa(q
‘1000 @njea-d (621 0} 90°L) Z1L'L oney
plezeH Jspiosip [eoiBojoinau dluoIyD
‘L00°0> onjea-d (6L O} 61°L) €€°L
oney plezeH Auseqo ‘280°0 enjea-d
(#1101 66°0) 901 oney piezeH
sejeqelq ‘1.00°0> anjea-d (6€°L 01 81°L)
gZ'L oney plezeH oseasip Aaupny
oluoIy9 ‘100°0> enjea-d (Lz'| 01 60°})
/1°1 oney plezey aseasip Areuow|nd
ouolyd  ‘L00°0>  enead  (yz'L
0} 80'L) 9L°L oney piezeH osess|p
oelpied  ouolyy ‘g ainbl4  woi4
‘Ajjepow |eydsoy pasealoul

UlIM PBJBIOOSSE 0S|e 81oM SSBaSIp JaAI|
pue ‘Aoueubllew ‘eiuawap ‘(ayolis
se yons) JapJosip [eo1Bojoinau ojuoIyo
‘Ayseqo  ‘eseasip  Asupp  2luOIYd
‘aseasip Aseuowind  onewyjse-uou
olUOIYD ‘@sessip OBIpJeD  2JuoIyD
‘lepdsoy

ul Ayepow Jaybly yum pejeloosse
a1oMm A}Is8go pue aseasip JoAl| ‘OSeasIp
Aaupiy oluosyo ‘esesasip Ateuownd
oluUoIyo oljewyjse-uou ‘aseasip
oe|pJed ojuolyo Buipnioul sapipIgJowod
pue ‘xes oew ‘obe Buiseaiou|

G9L'S

Apnis
}0yo9d [BUONBAISS]O
aAl0adsold

‘Apn}s Joyoo
leuoileAlasqo  aAnoadsolsd  :[000}0.d
uofjezusjoesey) [ediul]g OHM OIdVSI
ayy Buisn  gL-pIA0O  ypm  [epdsoy

N ur sjuened MM €€l 0Z JO sainjead

(0z02) gv Auayooq

0¢

sBuipuly Aay|

u ‘azis a|dweg

uBisap Apmig

Anunop apL

Jea) ‘“oyjny

20



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

Conflict of interest

The authors declare no conflict of interest

Funding

This research received no external funding

Ethical Approval

This study was registered under the National Medical Research Register (NMRR) bearing the
registration number (NMRR-20-766-54554) and an exemption was obtained for ethical

approval from the Malaysian Ministry of Health Medical and Research Ethics Committee
(MREC) since it did not involve any human subjects.

21



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

References

1. Jennifer M. Characteristics of and Important Lessons From the Coronavirus Disease 2019 ( COVID-19 ) Outbreak in China
Summary of a Report of 72 314 Cases From the Chinese Center for Disease Control and Prevention. 2020;323(13):7-10.

2. World Health Organization. Coronavirus disease 2019 (COVID-19) Situation Report — 84 13th April 2020. World Heal Organ.

2020;2019(April). https://www.who.int/emergencies/diseases/novel-coronavirus-2019

3. Li B, Yang J, Zhao F, et al. Prevalence and impact of cardiovascular metabolic diseases on COVID-19 in China. Clin Res
Cardiol. 2020;(0123456789). doi:10.1007/s00392-020-01626-9

4. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and explanation. Ann Intern
Med. 2018;169(7):467-473. doi:10.7326/M18-0850

5. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet. 2020;395(10229):1054-1062. doi:10.1016/S0140-6736(20)30566-3

6. Chen T, Wu D, Chen H, et al. Clinical characteristics of 113 deceased patients with coronavirus disease 2019: Retrospective
study. BMJ. 2020;368. doi:10.1136/bmj.m1091

7. Li X, Wang L, Yan S, et al. Clinical characteristics of 25 death cases with COVID-19: A retrospective review of medical records
in a single medical center, Wuhan, China. Int J Infect Dis. 2020;94:128-132. doi:10.1016/j.ijid.2020.03.053

8. Zhang B, Zhou X, Qiu Y, et al. Clinical characteristics of 82 cases of death from COVID-19. PLoS One. 2020;15(7 July).
doi:10.1371/journal.pone.0235458

9. Huang Y, Yang R, Xu Y, Gong P. Clinical characteristics of 36 non-survivors with COVID-19 in Wuhan, China. Published online
2020. doi:10.1101/2020.02.27.20029009

10. Menter T, Haslbauer JD, Nienhold R, et al. Post-mortem examination of COVID19 patients reveals diffuse alveolar damage
with severe capillary congestion and variegated findings of lungs and other organs suggesting vascular dysfunction.
Histopathology. Published online 2020. doi:10.1111/his.14134

11. Cao J, Tu WJ, Cheng W, et al. Clinical features and short-term outcomes of 102 patients with coronavirus disease 2019 in
Wuhan, China. Clin Infect Dis. 2020;71(15):748-755. doi:10.1093/cid/ciaa243

12. Xu PP, Tian RH, Luo S, et al. Risk factors for adverse clinical outcomes with COVID-19 in China: a multicenter, retrospective,
observational study. Theranostics. 2020;10(14):6372-6383. doi:10.7150/thno.46833

13. Nowak B, Szymanski P, Pankowski I, et al. Clinical characteristics and short-term outcomes of patients with coronavirus
disease 2019: a retrospective single-center experience of a designated hospital in Poland. Polish Arch Intern Med.

2020;130(5):407-411. doi:10.20452/pamw. 15361

14. Russo V, Di Maio M, Attena E, et al. Clinical impact of pre-admission antithrombotic therapy in hospitalized patients with
COVID-19: A multicenter observational study. Pharmacol Res. 2020;159:104965. doi:10.1016/j.phrs.2020.104965

22



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

15. Huang S, Wang J, Liu F, et al. COVID-19 patients with hypertension have more severe disease: a multicenter retrospective
observational study. Hypertens Res. Published online June 2020:1-8. doi:10.1038/s41440-020-0485-2

16. Imam Z, Odish F, Gill I, et al. Older age and comorbidity are independent mortality predictors in a large cohort of 1305
COVID-19 patients in Michigan, United States. J Intern Med. Published online June 2020. doi:10.1111/joim.13119

17.Du Y, Tu L, Zhu P, et al. Clinical Features of 85 Fatal Cases of COVID-19 from Wuhan. A Retrospective Observational Study.
Am J Respir Crit Care Med. 2020;201(11):1372-1379. doi:10.1164/rccm.202003-05430C

18. Yao Q, Wang P, Wang X, et al. A retrospective study of risk factors for severe acute respiratory syndrome coronavirus 2
infections in hospitalized adult patients. Polish Arch Intern Med. 2020;130(5):390-399. doi:10.20452/pamw.15312

19. Shi S, Shi S, Shi S, et al. Characteristics and clinical significance of myocardial injury in patients with severe coronavirus
disease 2019. Eur Heart J. 2020;41(22):2070-2079. doi:10.1093/eurheartj/ehaa408

20. Zhang F, Yang D, Li J, et al. Myocardial injury is associated with in-hospital mortality of confirmed or suspected COVID-19 in
Wuhan, China: A single center retrospective cohort study. 2020;17. doi:10.1101/2020.03.21.20040121

21. Deng Y, Liu W, Liu K, et al. Clinical characteristics of fatal and recovered cases of coronavirus disease 2019 (COVID-19) in
Wuhan, China: a retrospective study. Chin Med J (Engl). Published online 2020. doi:10.1097/CM9.0000000000000824

22. Escalera-Antezana JP, Lizon-Ferrufino NF, Maldonado-Alanoca A, et al. Risk factors for mortality in patients with Coronavirus
Disease 2019 (COVID-19) in Bolivia: An analysis of the first 107 confirmed cases. Le Infez Med. 2020;28(2):238-242.

23. Asfahan S, Deokar K, Dutt N, Niwas R, Jain P, Agarwal M. Extrapolation of mortality in COVID-19: Exploring the role of age,
sex, co-morbidities and health-care related occupation. Monaldi Arch chest Dis = Arch Monaldi per le Mal del torace.
2020;90(2). doi:10.4081/monaldi.2020.1325

24. Al WG et. Comorbidity and its impact on 1590 patients with COVID-19 in China: a nationwide analysis. Pneumologie.
2020;74(10):640. doi:10.1183/13993003.00547-2020

25. Su VYF, Yang Y-H, Yang K-Y, et al. The Risk of Death in 2019 Novel Coronavirus Disease (COVID-19) in Hubei Province.
SSRN Electron J. Published online 2020. doi:10.2139/ssrn.3539655

26.Yang X, Yu'Y, Xu J, et al. Clinical course and outcomes of critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China:
a single-centered, retrospective, observational study. Lancet Respir Med. 2020;8(5):475-481.
doi:10.1016/S2213-2600(20)30079-5

27. Palaiodimos L, Kokkinidis DG, Li W, Karamanis D, Ognibene J. Severe obesity, increasing age and male sex are
independently associated with worse in-hospital outcomes, and higher in-hospital mortality, in a cohort of patients with

COVID-19 in the Bronx, New York. 2020;(January).

28. Giacomelli A, Ridolfo AL, Milazzo L, et al. 30-day mortality in patients hospitalized with COVID-19 during the first wave of the
Italian epidemic: A prospective cohort study. Pharmacol Res. 2020;158:104931. doi:10.1016/j.phrs.2020.104931

23



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

29. Wu C, Chen X, Cai Y, et al. Risk Factors Associated with Acute Respiratory Distress Syndrome and Death in Patients with
Coronavirus  Disease 2019 Pneumonia in  Wuhan, China. JAMA Intern Med. 2020;180(7):934-943.
doi:10.1001/jamainternmed.2020.0994

30. Yuan M, Yin W, Tao Z, Tan W, Hu Y. Association of radiologic findings with mortality of patients infected with 2019 novel
coronavirus in Wuhan, China. PLoS One. 2020;15(3):1-10. doi:10.1371/journal.pone.0230548

31. Yang R, Gui X, Zhang Y, Xiong Y. The role of essential organ-based comorbidities in the prognosis of COVID-19 infection
patients. Expert Rev Respir Med. Published online 2020:1-4. doi:10.1080/17476348.2020.1761791

32. Nikpouraghdam M, Jalali A, Alishiri G. Epidemiological characteristics of coronavirus disease 2019 (COVID-19) patients in
IRAN: A single center study. 2020;(January).

33. Galloway JB, Norton S, Barker RD, et al. A clinical risk score to identify patients with COVID-19 at high risk of critical care
admission or death: An observational cohort study. J Infect. Published online May 2020. doi:10.1016/}.jinf.2020.05.064

34. Cummings MJ, Baldwin MR, Abrams D, et al. Epidemiology, clinical course, and outcomes of critically ill adults with COVID-19
in New York City: a prospective cohort study. Lancet (London, England). 2020;395(10239):1763-1770.
doi:10.1016/S0140-6736(20)31189-2

35. Docherty AB, Harrison EM, Green CA, et al. Features of 20 133 UK patients in hospital with covid-19 using the ISARIC WHO
Clinical Characterisation Protocol: prospective observational cohort study. BMJ. 2020;369:m1985. doi:10.1136/bmj.m1985

36. Id PS, Id AES, Id ESH, Ba DM. Association of cardiovascular disease and 10 other pre-existing comorbidities with COVID- 19
mortalityX: A systematic review and meta- analysis. Published online 2020:1-16. doi:10.1371/journal.pone.0238215

37. Biswas M, Rahaman S, Biswas TK, Haque Z, lbrahim B. Association of Sex , Age , and Comorbidities with Mortality in
COVID-19 PatientsX: A Systematic Review and Meta-Analysis. 2021;6205:36-47. doi:10.1159/000512592

38. Hernandez-vasquez A, Azafiedo D, Vargas-fernandez R, Bendezu-quispe G. Association of Comorbidities With Pneumonia
and Death Among COVID-19 Patients in Mexico: A Nationwide Cross-sectional Study Study Design and Data Source.

Published online 2020:211-219.

39. Id SLH, Id EF, Id DAL, Underhill P, Id GYHL. Comorbidities associated with mortality in 31 , 461 adults with COVID-19 in the
United StatesKX: A federated electronic medical record analysis. Published online 2020:1-11. doi:10.1371/journal.pmed.1003321

40. Polverino F, Stern DA, Ruocco G, et al. Comorbidities, Cardiovascular Therapies, and COVID-19 Mortality: A Nationwide,
Italian Observational Study (ItaliCO). Front Cardiovasc Med. 2020;7(October):1-11. doi:10.3389/fcvm.2020.585866

24



TECHNICAL REPORT
Comorbidities Among Covid-19 Mortality Cases: A Scoping Review

Appendix 1

Keywords and search terms for related articles

Criteria 1 Criteria 2 Criteria 3
“COVID-19” “Comorbidities” “Mortality”
“SARS-CoV 2” “Diabetes” “Death”
“Novel coronavirus” “Hypertension” “Fatality”
“2019-nCoV” “Cardiovascular disease” “Casualty”

“Chronic Kidney Disease”

“Chronic Obstructive

Pulmonary Disease”

“Cancer”

“Obesity”

“Overweight”

Combination of keywords:

Keyword 1: “COVID-19” OR “SARS-CoV 2” OR “Novel coronavirus” OR “2019-nCoV”

Keyword 2: “Comorbidities” OR “Diabetes” OR “Hypertension” OR “Cardiovascular disease” OR
“Chronic Kidney Disease” OR “Chronic Obstructive Pulmonary Disease” OR “Cancer” OR “Obesity”
OR “Overweight”

Keyword 3: “Mortality” OR “Death” OR “Fatality” OR “Casualty”

25



ISBN 978-967-5340-19-2

9789675340192

INSTITUTE FOR PUBLIC HEALTH

Institute for Public Health
National Institutes of Health
Ministry of Health

Bandar Setia Alam

40170, Shah Alam
Malaysia

Tel : +603-33628748

Fax : +603-33627801
www.iku.gov.my



