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Coronavirus currently known as COVID-19, originating from China in December 2019 had caused
several severe unusual respiratory illnesses. This virus had spreads among individuals and had
now developed into a great pandemic worldwide. More than 50% of COVID-19 patients have at
least one comorbidity. Among the people suffering from COVID-19, hypertension is ought to be
the most prevalent disease followed by diabetes, cardiovascular diseases, respiratory diseases,
liver, and kidney diseases. Furthermore, older individuals (>60 years) are more likely to possess
multi-morbidities, therefore, are more prone to the infection caused by the COVID-19. The
underlying mechanism of this virusin the still contradictory. The health care sector can manage
the symptoms of COVID-19 and comorbidities associated with it with help of management and
treatment strategies underlined by the WHO. As it is of utmost need to identify the risk factors
and critical clinical outcomes linked with COVID-19 so that the proper steps could be adopted in
the future This review extensively elaborates the relationship between COVID-19 and various
comorbiditiesbased onup-to-date data extracted fromreputed journals and official websites.
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INTRODUCTION

Severe acute respiratory disorder caused by the SARS-
CoV2 virus is major source of the global pandemic. These
are enveloped positive sense RNAviruses belongs to family
Coronaviridae, that ranges of about 60 nm to 140 nmin the
diameter. Coronavirus's name is Latin. In the ancient
language, corona means crown. The structure of virus
consists majorly of a core of genetic material that is
enclosed by an envelope by means of protein spikes. It
provides the shape like a crown. This disease is spread by
contact or inhalation of the infected droplets and the
incubationtimevaries fromabout 2 to 14 days. In December
2019, Wuhan, China, suffered from the first outbreak of

COVID-19, from which it gradually spread to the rest of the
world. On 30th January 2020, a public health emergency
was announced by World Health Organization(WHO), and by
March 2020, the pandemic had quickly turned into an
epidemic that had affected millions of people globally. It is
known by now that COVID-19 has a greater influence on
certain populations resulting in adverse clinical outcomes
[1]. Case fatality rates (CFR) for this disease vary
significantly among countries and is typically changing
over time. By 27th January 2021, the virus has affected
almost every country with 100 million confirmed cases
across the globe and the cumulative death toll surpassed
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2.16 million, raising serious global concern[2]. This review
aims to highlight the relationship among primary medical
conditions or comorbidities that place people of any age at
higher jeopardy for getting infected by COVID-19 with
clinical complications built on the most current literature
reportsincethe outbreak.

Clinical manifestation of COVID-19 symptoms

This infection of COVID-19 had a very wide-ranging
spectrum of severity that ranges from an asymptomatic
form to a very severe acute respiratory disease [3].
Asymptomatic patients are those in which corona virus
testis positive but they don't have any symptoms and their
chest image testing is also normal. Some people develop
moderate to mild symptoms as well as got well without any
hospitalizationas shownin Table 1. Within 5-7 days from the
beginning, these mild to moderate symptoms of
approximately 1 out of 6 infected individuals, eventually
develop into more severe respiratory problems including
chest pain, shortness of breath as well as loss of speech
[4,5].

Type of severity

of symptoms Clinical manifestation

Mild Fever, cough, sneezing, runny nose, nausea, vomiting,
abdomen pain

Cough, fever, pneumonia with no less oxygen level,

Moderate chest imaging shows lesions
Severe Pneumonia with low oxygen level
Critical Kidney damage, heart failure, acute respiratory

distress syndrome

Table 1: Severity of COVID-19 in patients and their clinical
representation

Comorbidities with COVID-19

The concept of comorbidity is defined as the presence of a
medical condition existing simultaneously but
independently with another condition in a patient. COVID-
19 has a greater influence on populations resulting in
adverse clinical outcomes, especially on the patients with
comorbidity and the older patients(>60)[6-9]. The number
of comorbidities also affects the progression of the
patient's infection. The more the number of diseases, the
more severe willbe theinfection[10-12].
Hypertensionand COVID-19

Multiple types of research on COVID-19 analyse that out of
all the comorbidities, hypertension is the most prevalent
with more than 50% of casesin all types of studies[13]. Itis
reported that initial research on the prevalence of
comorbidities showed a 21% to 30% occurrence of
hypertensionin the patients suffering from Covid-19 which
elevated successively to more than 36% with the
increasing age[14-17]. It had been estimated that the novel
virus had used angiotensin-converting enzyme 2 (ACE2) to
target human cells as these exists on the epithelial cells of
intestine, lung, blood vessels and kidney. A retrospective
study concluded that out of 856 patients, approx. 242

DOI: https://doi.org/10.54393/pjhs.v4i01.485

(28.3%)were older and having comorbidities, that includes
hypertension 142 (16.6%) as the most common underlying
health condition, followed by diabetes 64 (7.5%). Figure 1
presentsthisstudy.

Comorbidities with COVID-19
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Figure 1: Prevalence of comorbidities according to a
retrospective study

Diabetesand COVID-19

Previous statistical research reported diabetes as the
second most commonly found comorbidity in COVID-19
patients with a mortality risk of 2.85- to 3.21-fold. Recent
studies from the USA stated that, in over a third of
hospitalized patients, diabetes mellitus was presented as
major comorbidity along with COVID-19 infection [18]. A
study from Italy shows that comorbid diabetes along with
COVID-19 causes deaths in two-thirds of hospitalized
patients [19]. Moreover, developing COVID-19 infection is
also associated with impaired T-cell function and elevated
levels of interleukin-6 (IL-8) [5]. Other possible reasons
include chronic immune system imbalances, metabolic
syndrome, or excess nutrition caused by obesity[20].
COPDand COVID-19

Chronic obstructive pulmonary disease has been declared
the 3rd leading cause of death by WHO. The clinical
presentation of COPD and COVID-19 is difficult to
differentiate which leads to delayed recognition of
coronavirus disease or inappropriate medical intervention
[21]. It has been observed from research studies that
COVID-19in patients can exacerbate the pre-existing COPD
resulting in respiratory failure. It is of great importance to
highlight the issue as most of the older patients living with
COPD. Over 174 million people suffer from COPD worldwide
[22]with a case fatality rate of 6.3% [23]. Since it is known
from different research studies that SARS-CoV-2 primarily
invades the pulmonary alveolar epithelial cells which may
result in respiratory distress syndrome and that is a major
concern for patients who are already suffering from
pulmonary diseases such as COPD [16]. It has been
suggested that COVID-19 patients with comorbid COPD
require advanced medical support such as a mechanical
ventilator.

Renal disease and COVID-19

It has been confirmed to date, there is not only a single risk
factor for COVID-19 but according to recent clinical

16.60%

3.10%
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research, the major risk factor for severe COVID-19 is
chronic kidney disease (CKD) with 16% CFR [24, 25].
Another study estimated the prevalence to be 3% [26].
Research studies show a decrease in the estimated
glomerularfiltrationrate(eGFR)and anincrease in the urea
in CKD patients suffering from COVID-19 leading to adverse
clinical outcomes[27]. COVID-19in patients with CKD is of
utmost concern, especially if associated with hypertension
as it can negatively impact the deteriorating kidney
function. Therefore, people with greater potential to
develop severe disease need meticulously monitoring and
intervention.

Asthmaand COVID-19

Recent data from the Centres for Disease Control and
Prevention (CDC) indicate asthma as a risk factor for
COVID-19. Since coronavirus affects the respiratory tract,
it can also trigger asthma exacerbations, leading to an
asthma attack and acute respiratory disorder [28]. The
symptoms for asthmatic patients with COVID-19 include
chest tightness, shortness of breath and cough more
commonly compared to non-asthmatic patients suffering
from COVID-19[29]. The mechanism of asthmain COVID-19
is uncertain, yet multiple hypotheses are presented
suggesting the mechanism, delayed secretion of IFN-A,
and delayed innate antiviralimmune response could be the
target for SARS-CoV-2 [5]. One of the studies quite
surprisingly hypothesized that in asthmatic patients type Il
inflammatory response cytokines (IL-4, -5, and -13) and
accumulation of eosinophilsintherespiratorytractactasa
defensive factor against COVID-19 [30]. Moreover, it is
hypothesized that asthmatic patients had reduced gene
expression for the ACE2 protein in their respiratory
epithelial cells and therefore it may also play a protective
roleagainst COVID-19[31,32].

Liverdisease and COVID-19

Theliverisavital organthat comes up with extreme clinical
challenges if associated with COVID-19. The hypothesis of
elevated ACE2 expression that may act as a target protein
for SARS-CoV also implies here compared with severe
COVID-19 cases [41]. Liver test markers such as gamma-
glutamyl transferase (GGT), alanine transaminase (ALT),
serum aspartate aminotransferase (AST) as well as total
bilirubin (TB) were increased in the patients that were
suffering with severe COVID-19 when linked to those with
non-severe COVID-19 disease[41]. Another possibility seen
in different research studies is that the virus could also be
the reason for the damage in the liver, but a pathological
analysis of the liver confirmed that virus inclusions were
not observedinthe liver of an old manwho died of COVID-19
[33, 34]. A histological study stated that hepatoxicity can
onlydevelop afterthelong-termusage of drugs soit cannot
be said that the hepatic impairmentin COVID-19 patientsis
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due to anti-viral therapy until it is used for a long period
[35].

Cardiovascular disease (CVD)and COVID-19

CVD canbeacomorbiddisease, orit may developin healthy
subjects during the course of COVID-19. CVD was found in
about 40% of hospitalized COVID-19 patients and 14.5%
from 138 hospitalized COVID-19 patientsin China, indicating
it as one of the commonly found comorbidities [19].
According to the Chinese Centre for Disease Control and
Prevention, case fatality rate of the patients with comorbid
CVD was found to be 10.5% [23] which is significantly
10-fold higher than other comorbidities[36]. Meta-analysis
indicates occurrence of CVD to be 8.4% [37]. The
underlying mechanism is found to be elevated levels of
angiotensin-converting enzyme (ACE2) as in diabetes as
well as hypertension. A retrospective study of 1906
laboratory-confirmed COVID-19 patients concluded that
individuals with pre-existing CVD are at greater risk of
developing severe COVID-19thanthose without CVD[38].
Cancerand COVID-19

Cancer is rare comorbidity. Due to compromised immunity
due to the malignancy and anticancer treatments, cancer
patients are more expected to get infected by COVID-19
[39, 40] with an elevated risk (~3.5-fold) of requiring ICU
admission and mechanical ventilation compared with
patients without cancer [41, 42]. A nationwide analysis in
China revealed that out of all the types of cancer, lung
cancer was the most frequently observed 5 (28%) of 18
patients and 10(19.2%) of 52 patients. Large scale findings
in China established the case fatality rate of canceras5.6%
compared with 2.3% in the general population [43]. This
suggests that despite the adverse clinical outcomes of
COVID-19, cancer patients should continue receiving
curative cancer therapy. COVID-19 with comorbid cancer
brings great challenges for oncologists to manage both
diseases without deteriorating the clinical outcomes. It is
suggested that immunosuppressive treatment should be
avoided or have dosages decreased in cancer patients
suffering from COVID-19 to suppress the severity of the
infection.

Older patients with comorbidities

Of the numerous possible risk factors of COVID-19, older
age is one of them [8-10]. Reduction of estimated 10-year
survival has been observed in older people of age 50 years
[11]. Similarly, comorbidities have a critical impact on
COVID-19 patients as different research studies declared
that elderly people are more prone to get infected by this
novel virus especially those with coexisting health
problems. It is known that elderly people have poor
immunity and are more likely to have other abnormalities or
adverse health conditions compared with younger
patients. This makes them more susceptible to infectious
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virus. A retrospective study was conducted specifically on
older patients with COVID-19 showed a significantly higher
mortality rate of 34.5% (19/55) for patients of age 65 or
more, compared withyounger patientsat 4.7%(7/148)[7]. A
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meta-analysis was conducted, concluded that there is a
significant association of older age with the disease
severity [12]. Some comorbidities impacted by COVID-19
arediscussedinTable 2.

S;‘ Disease Prevalence CFR SARS-CoV-2 targets Symptoms Severity  References
1. Hypertension 21-36% 6.0% | Upregulated ACE-2 expression High blood pressure with Moderate [16, 42]
pneumonia like symptoms severity '
2. | Diabetes mellitus| 11-17.4% 7.3% |impaired phagocytic cell activity, elevated Highs
levels of interleukin-6 (IL-6) and ACE2 Pneumonia like symptoms evgrit [16, 42]
expression y
3. COPD 2.0-7.5% 8.3% | Supressed respiratory system, Uprequlate| Exaggerated respiratory Moderate [44]
ACE-2 expression suppression, hypoxemia severity
4. CKD 2.6-3.6% 16% | Upregulation of ACE2 enzyme Impaired kidney function sel_\l/iegrri]ty [45]
5. Asthma >3% 8% | delayed secretion of IFN-A, delayed innate| Chronic respiratory diseases Less
antiviral immune response along with symptoms of pneumonia | " [45]
6. Liver disease 2.9% 16% | elevated ACE2 expression in liver cells lobular inflammation and apoptosis, |voqderate
elevated levels of liver test markers | ooy crity [45]
7. CvVD 5.8-8.9% [10.5% | Supressed immunity acute myocardial injury as well as
chronic impairment to the High [45]
cardiovascular system severity
8. Cancer 2.7-3.5% 5.6% [ compromised immunity anaemia, hypoproteinaemia,
lymphopenia and high levels of highly|  Mild [45]
sensitive C-reactive protein severity

Table 2: Impact of COVID-19 oncomorbiditiesbased onrecentresearchdata

CONCLUSIONS

Comorbid patients are more susceptible to COVID-19 with
adverse clinical manifestations and high mortality rate
comparedwiththose without underlying health conditions.
Hypertension is the most prevalent disease followed by
diabetes, CKD as the second common and cancer as the
rarest disease among COVID-19 patients. Due to multiple
diseases and low resistance, older patients (>80 years) are
more vulnerable to get infected with COVID-19 requiring
ICU, ventilator, and other supportive measures.
Medications such as ACE inhibitors, ARBs and other
comorbidity related medicines are recommended to be
continued in ongoing pandemic. Hence, this review shows
that patients with comorbidities are more likely to get
infected from SARS-CoV2 with exacerbation of poor
clinical outcomes than those without any comorbidity and
how some comorbidities like hypertension, asthma and
cancer shows less severity of clinical outcomes in patients
with COVID-19, compared to cardiovascular diseases,
diabetes, and CKD. Future research will further elaborate
the link between COVID-19 and comorbidities as it is of
utmost need to highlight the relation between COVID-18
and comorbiditiesto containtheinfection.

Conflicts of Interest

Theauthorsdeclare no conflict of interest.
Source of Funding

The authorsreceived no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1]1 Sanyaolu A, Okorie C, Marinkovic A, Patidar R, Younis
K, Desai P, et al. Comorbidity and its impact on
patients with COVID-19. SN Comprehensive Clinical
Medicine. 2020 Aug; 2(8): 1069-76. doi: 10.1007/
$42399-020-00363-4.

[2] Roser M, Ritchie H, Ortiz-Ospina E, Hasell J.
Coronavirus disease (COVID-19)-Statistics and
research. Our Worldin Data. 2020 Mar; 4:1-45.

[3] Macera M, De Angelis G, Sagnelli C, Coppola N,
Vanvitelli COVID-19 Group. Clinical presentation of
COVID-19: case series and review of the literature.
International Journal of Environmental Research and
Public Health. 2020 Jul; 17(14): 5062. doi:
10.3390/ijerph17145062.

[4] Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al.
Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. The Lancet. 2020 Feb;
395(10223): 497-506. doi: 10.1016/S0140-6736(20)
30183-5.

[5] EjazH, Alsrhani A, Zafar A, Javed H, Junaid K, Abdalla
AE, et al. COVID-19 and comorbidities: Deleterious
impact on infected patients. Journal of Infection and
Public Health. 2020 Dec; 13(12): 1833-9. doi:
10.1016/j.jiph.2020.07.014.

[6] Ye C, Zhang S, Zhang X, Cai H, Gu J, Lian J, et al.
Impact of comorbidities on patients with COVID-19: a
large retrospective study in Zhejiang, China. Journal
of Medical Virology. 2020 Nov; 92(11): 2821-9. doi:

PJHS VOL. 4 Issue. 1 January 2023 Copyrith@ZUZS.PdHS, Published by Crosslinks International Publishers
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 05




Waqgar MA et al.,

COVID-19 and Various Comorbidities

10.1002/jmv.26183.

DOI: https://doi.org/10.54393/pjhs.v4i01.485

meta-analysis. Journal of Medical Virology. 2020 Oct;

[7] LvZandLvS.Clinical characteristics and analysis of 92(10): 1915-21. doi: 10.1002/jmv.25889.
risk factors for disease progression of COVID-19: A [17] Yohannes AM. COPD patients in a COVID-19 society:
retrospective Cohort Study. International Journal of depressionandanxiety. Expert Review of Respiratory
Biological Sciences. 2021 Jan; 17(1): 1-7. doi: 10.7150/ Medicine. 2021 Jan; 15(1): 5-7. doi: 10.1080/17476348.
ijbs.50654. 2020.1787835.

[8] Sharma RK, Li J, Krishnan S, Richards EM, Raizada [18] Harky A, Chor CY, Nixon H, Jeilani M. The controversy
MK, Mohandas R. Angiotensin-converting enzyme 2 of using angiotensin-converting enzyme inhibitors
and COVID-19 in cardiorenal diseases. Clinical and angiotensin receptor blockers in COVID-19
Science. 2021 Jan; 135(1): 1-7. doi: 10.1042/CS2020 patients. Journal of the Renin-Angiotensin-
0482. Aldosterone System. 2021 Jan; 22(1): 147032032098

[9] Barrera FJ, Shekhar S, Wurth R, Moreno-Pena PJ, 7118.doi: 10.1177/1470320320987118.
Ponce OJ, HajdenbergM, et al. Prevalence of diabetes [19] ERA-EDTA Council and ERACODA Working Group.
and hypertension and their associated risks for poor Chronic kidney disease is a key risk factor for severe
outcomes in Covid-19 patients. Journal of the COVID-19: a call to action by the ERA-EDTA.
Endocrine Society. 2020 Sep; 4(9): bvaal02. doi: Nephrology Dialysis Transplantation. 2021 Jan; 36(1):
10.1210/jendso/bvaal02. 87-94.doi:10.1093/ndt/gfaa3l4.

[10] Russo V, Piccinocchi G, Mandaliti V, Annunziata S, [20] Oyelade T, Algahtani J, Canciani G. Prognosis of
Cimmino G, Attena E, et al. Cardiovascular COVID-19 in patients with liver and kidney diseases:
comorbidities and pharmacological treatments of an early systematic review and meta-analysis.
COVID-19 patients not requiring hospitalization. Tropical Medicine and Infectious Disease. 2020 May;
International Journal of Environmental Research and 5(2): 80.doi: 10.3390/tropicalmed5020080.

Public Health. 2021 Jan; 18(1): 102. doi: 10.3390/ [21] Callender LA, Curran M, Bates SM, Mairesse M,
ijerph18010102. Weigandt J, Betts CJ. The impact of pre-existing

[11] Baradaran A, Ebrahimzadeh MH, Baradaran A, comorbidities and therapeutic interventions on
Kachooei AR. Prevalence of comorbidities in COVID- COVID-19. Frontiers in Immunology. 2020 Aug; 11:
19 patients: a systematic review and meta-analysis. 1991. doi: 10.3389/fimmu.2020.01991.

Archives of Bone and Joint Surgery. 2020 Apr; [22] Alshukry A, Ali H, Ali Y, Al-Taweel T, Abu-Farha M,
8(Suppl1): 247.doi: 10.22038/abjs.2020.47754.2348. AbuBaker J, et al. Clinical characteristics of

[12] Kario K, Morisawa Y, Sukonthasarn A, Turana Y, Chia coronavirus disease 2019 (COVID-19) patients in
YC, Park S, et al. COVID-19 and hypertension— Kuwait. PloS one. 2020 Nov; 15(11): e0242768. doi:
evidence and practical management: guidance from 10.1371/journal.pone.0242768.
the HOPE Asia network. The Journal of Clinical [23] Mahdavinia M, Foster KJ, Jauregui E, Moore D, Adnan
Hypertension. 2020 Jul; 22(7): 1109-19. doi: D, Andy-Nweye AB, et al. Asthma prolongs intubation
10.1111/jch.13917. in COVID-19. The Journal of Allergy and Clinical

[13] Huda MS, Shaho S, Trivedi B, Fraterrigo G, Immunology: Practice. 2020 Jul; 8(7): 2388-91. doi:
Chandrarajan L, Zolfaghari P, et al. Diabetic 10.1016/j.jaip.2020.05.006.
emergencies during the COVID-19 pandemic: A [24] Chhiba KD, Patel GB, Vu TH, Chen MM, Guo A, Kudlaty
case-control study. Diabetic Medicine. 2021 Jan; E, etal. Prevalence and characterization of asthmain
38(1): e14416. doi: 10.1111/dme. 14416. hospitalized and non-hospitalized patients with

[14] Ouchetto O and Bourhanbour AD. Risk Factors of COVID-19. Journal of Allergy and Clinical Immunology.
COVID-19 Patients. Disaster Medicine and Public 2020 Aug; 146(2): 307-14. doi: 10.1016/j.jaci.2020.
Health Preparedness. 2022 Aug; 16(4): 1300-2. doi: 06.010.
10.1017/dmp.2021.7. [25] Hughes-Visentin A and Paul AB. Asthma and COVID-

[15] Miyazawa D. Why obesity, hypertension, diabetes, 19: what do we know now. Clinical Medicine Insights:
and ethnicities are common risk factors for COVID-19 Circulatory, Respiratory and Pulmonary Medicine.
and HINT1 influenza infections. Journal of Medical 2020 Oct; 14: 1179548420966242. doi: 10.1177/11 7954
Virology. 2021 Jan; 93(1): 127-28. doi: 10.1002/ 8420966242.
jmv.26220. [26] Jackson DJ, Busse WW, Bacharier LB, Kattan M,

[16] ZhaoQ,MengM, KumarR, WuY, HuangJ, LianN, etal. 0'Connor GT, Wood RA, et al. Association of
The impact of COPD and smoking history on the respiratory allergy, asthma, and expression of the
severity of COVID-19: A systemic review and SARS-CoV-2 receptor ACEZ2. Journal of Allergy and

e i eensedunder s Crate Comtaans Atiion 0 troatinal conse 06




Waqgar MA et al.,

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

PJHS VOL. 4 Issue. 1January 2023

COVID-19 and Various Comorbidities

Clinical Immunology. 2020 Jul; 146(1): 203-6. doi:
10.1016/j.jaci.2020.04.009.

Morais-Almeida M, Aquiar R, Martin B, Ansotegui IJ,
Ebisawa M, Arruda LK, et al. COVID-19, asthma, and
biological therapies: what we need to know. World
Allergy Organization Journal. 2020 May; 13(5): 100126.
doi: 10.1016/j.waojou.2020.100126.

XuZ, ShilL, Wang Y, Zhang J, Huang L, Zhang C, et al.
Pathological findings of COVID-19 associated with
acute respiratory distress syndrome. The Lancet
Respiratory Medicine. 2020 Apr; 8(4): 420-2. doi:
10.1016/S2213-2600(20)30076-X.

Bangash MN, Patel J, Parekh D. COVID-19 and the
liver: little cause for concern. The lancet
Gastroenterology & Hepatology. 2020 Jun; 5(6): 529-
30.doi: 10.1016/S2468-1253(20)30084-4.

ChauTN, LeeKC, YaoH, Tsang TY,Chow TC, Yeung YC,
et al. SARS-associated viral hepatitis caused by a
novel coronavirus: report of three cases. Hepatology.
2004 Feb;39(2): 302-10. doi: 10.1002/hep.20111.
Razavi AC, Kelly TN, He J, Fernandez C, Whelton PK,
Krousel-Wood M, et al. cardiovascular disease
prevention and implications of coronavirus disease
2019: an evolving case study in the Crescent City.
Journal of the American Heart Association. 2020 Jul;
9(13): €016997. doi: 10.1161/JAHA.120.016997.

Bansal M. Cardiovascular disease and COVID-19.
Diabetes & Metabolic Syndrome: Clinical Research &
Reviews. 2020 May; 14(3): 247-50. doi: 10.1016/j.dsx.
2020.03.013.

Siepmann T, Sedghi A, Barlinn J, Mirow L, Wolz M,
Gruenewald T, et al. Association of history of
cerebrovascular disease with severity of COVID-19.
Journal of Neurology. 2021 Mar; 268(3): 773-84. doi:
10.1007/s00415-020-10121-0.

Addeo A, and Friedlaender A. Cancer and COVID-19:
Unmasking their ties. Cancer Treatment Reviews.
2020 Aug; 88:102041. doi: 10.1016/j.ctrv.2020.102041.
Liang W, Guan W, Chen R, Wang W, Li J, Xu K, et al.
Cancer patients in SARS-CoV-2 infection: a
nationwide analysis in China. The Lancet Oncology.
2020 Mar; 21(3): 335-7. doi: 10.1016/S1470-2045(20)
30096-6.

Al-Quteimat OM, Amer AM. The impact of the COVID-
19 pandemic on cancer patients. American Journal of
Clinical Oncology. 2020 Apr: 1-4. doi: 10.1097/
C0C.0000000000000712.

Bajgain KT, Badal S, Bajgain BB, Santana MJ.
Prevalence of comorbidities among individuals with
COVID-19: A rapid review of current literature.
American Journal of Infection Control. 2021 Feb;
49(2): 238-46. doi: 10.1016/].ajic.2020.06.213.

[38]

DOI: https://doi.org/10.54393/pjhs.v4i01.485

ZhangH, Xie C, Huang Y. Treatment and outcome of a
patient with lung cancer infected with severe acute
respiratory syndrome coronavirus-2. Journal of
Thoracic Oncology. 2020 May; 15(5): e63-4. doi:
10.1016/j.jth0.2020.02.025.

Williamson EJ, Walker AJ, Bhaskaran K, Bacon S,
Bates C, Morton CE, et al. Factors associated with
COVID-19-related death using OpenSAFELY. Nature.
2020 Aug; 584(7821): 430-6. doi: 10.1038/s41586-020-
2521-4.

ZhengZ,PengF, XuB, Zhao J, LiuH, Peng J, et al. Risk
factors of critical & mortal COVID-19 cases: A
systematic literature review and meta-analysis.
Journal of Infection. 2020 Aug; 81(2): e16-25. doi:
10.1016/j.jinf.2020.04.021.

Ortolan A, Lorenzin M, Felicetti M, Doria A, Ramonda
R. Does gender influence clinical expression and
disease outcomes in COVID-197 A systematic review
and meta-analysis. International Journal of
Infectious Diseases. 2020 Oct; 99: 496-504. doi: 10.
1016/j.ijid.2020.07.076.

Richardson S, Hirsch JS, Narasimhan M, Crawford
JM, McGinn T, Davidson KW, et al. Presenting
characteristics, comorbidities, and outcomes
among 5700 patients hospitalized with COVID-19 in
the New York City area. JAMA. 2020 May; 323(20):
2052-9.doi:10.1001/jama.2020.6775.

Fang X, Li S, Yu H, Wang P, Zhang Y, Chen Z, et al.
Epidemiological, comorbidity factors with severity
and prognosis of COVID-19: a systematic review and
meta-analysis. Aging (albany NY). 2020 Jul; 12(13):
12493.d0i:10.18632/aging.103579.

Hasell J, Mathieu E, Beltekian D, Macdonald B,
Giattino C, Ortiz-Ospina E, et al. A cross-country
database of COVID-19 testing. Scientific Data. 2020
Oct; 7(1):1-7. doi: 10.1038/s41597-020-00688-8.
Zhang L, Zhu F, Xie L, Wang C, Wang J, Chen R, et al.
Clinical characteristics of COVID-19-infected cancer
patients: a retrospective case study in three
hospitals within Wuhan, China. Annals of Oncology.
2020 Jul; 31(7): 894-901. doi: 10.1016/j.annonc.
2020.03.296.

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 07




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

