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Highlights  

 COVID -19 cases now confirmed in multiple countries.  

 assessed the prevalence of comorbidities in infected patients.  

 comorbidities are risk factors for severe patients compare with Non-severe. 

Jo
ur

na
l P

re
-p

ro
of

mailto:zhouyn@lzu.edu.cn
mailto:wangyuping@lzu.edu.cn


 

2 
 

 help the health sector guide vulnerable populations and assess the risk of 

deterioration. 

 

Background: An outbreak of Novel Coronavirus (COVID -19) in Wuhan, China, the 

epidemic is more widespread than initially estimated, with cases now confirmed in 

multiple countries. 

Aims: The aim of the meta-analysis was to assess the prevalence of comorbidities in 

the COVID-19 infection patients and the risk of underlying diseases in severe patients 

compared to non-severe patients.  

Methods: A literature search was conducted using the databases PubMed, EMBASE, 

and Web of sciences until February 25, 2020. Risk ratio (OR) and 95% confidence 

intervals (CIs) were pooled using random-effects models. 

Results: Eight studies were included in the meta- analysis, including 46248 infected 

patients. The result showed the most prevalent clinical symptom was fever ( 91±3, 95% 

CI 86-97% ), followed by cough (67±7, 95% CI 59-76%), fatigue ( 51±0, 95% CI 

34-68% ) and dyspnea ( 30±4, 95% CI 21-40%). The most prevalent comorbidity 

were hypertension (17±7, 95% CI 14-22%) and diabetes ( 8±6, 95% CI 6-11% ), 

followed by cardiovascular diseases ( 5±4, 95% CI 4-7% ) and respiratory system 

disease( 2±0, 95% CI 1-3% ). Compared with the Non-severe patient, the pooled odds 

ratio of hypertension, respiratory system disease, cardiovascular disease in severe 

patients were (OR 2.36, 95% CI: 1.46-3.83) ,(OR 2.46, 95% CI: 1.76-3.44) and (OR 

3.42, 95% CI: 1.88-6.22)respectively. 

Conclusion: We assessed the prevalence of comorbidities in the COVID-19 infection 

patients and found underlying disease, including hypertension, respiratory system 

disease and cardiovascular, may be a risk factor for severe patients compared with 

Non-severe patients.  

 

Keywords: 2019-nCoV, COVID-19, comorbidities, clinical characteristics, 

epidemiological, meta-analysis; 

Jo
ur

na
l P

re
-p

ro
of



 

3 
 

 

1. Introduction 

On December 31, 2019, a cluster of cases of “pneumonia of unknown origin” in 

people associated with the Huanan Seafood Wholesale Market has been reported in 

Wuhan, China. Only a few days later, Chinese health authorities confirmed that this 

cluster was associated with a Novel Coronavirus 1 and was named COVID-19 by 

WHO. Confirmed by comparative homology analysis, COVID-19 is closely 

associated with bat-derived severe acute respiratory syndrome (SARS)-like 

coronavirus (bat-SL-covzc45 and bat-SL-covzxc21) (with 88% identity,) but is far 

away from SARS-Cov (about 79%) and MERS-Cov (about 50%) 2. A total of 77 658 

confirmed cases, including 9162 with severe illness, and 2663 death had been 

reported，as of February 25, 2020, by the National Health Commission of China.  

Huang et al first reported the clinical features of 41 confirmed patients, indicated 13 

(32%) of them had underlying diseases 3, including cardiovascular disease, diabetes, 

hypertension, and chronic obstructive pulmonary disease. Subsequently, Wang et al 

reported findings from 138 cases of COVID-19 the results suggested that 64(46.4%) 

of them had comorbidities. Importantly, the patients admitted to the intensive care unit 

(ICU) had a higher number of comorbidities(72.2%) than those not admitted to the 

ICU（37.3%）. This suggests that complications may be a risk factor for adverse 

outcomes 4. Assessing the prevalence of these chronic diseases is the basis for 

mitigating complications in patients with COVID-19 infections. However, the effort 

was hampered by the limited number of cases. 

To get a more convincing result, we will provide a systematic evaluation and detail 

not only estimate the Prevalence of comorbidities in all patients, also assess the risk of 

underlying diseases in severe patients compared to non-severe patients. The result 

may aid the management while developing policies for prevention, and response to 

COVID-19 and its critical outcomes. 

 

2. Methods 

2.1. Search strategy and selection criteria 
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A systematic search was conducted on studies published from January 1, 2019 to 

February 25, 2020 in PubMed, EMBASE, and Web of Science databases. Records 

were managed by EndNote X 9.0 software to exclude duplicates. According to the 

indices of the various databases, we use the search term “2019 novel coronavirus and 

COVID-19” AND “comorbidities, clinical characteristics, epidemiological” without 

any language restriction. To identify missing studies, we had checked the reference 

list for each selected paper. Eligible studies should describe the epidemiological, 

clinical features of (COVID-19), and the prevalence of Chronic diseases in infected 

patients. Studies that (a) duplicate publications, (b) reviews, editorials, case reports, 

letters, and family-based studies, (c) only children cases, were excluded. The steps of 

the literature search are shown in Figure 1. 

2.2. Data extraction and analysis 

The two investigators (J Yang and YP Wang) who performed the literature search also 

independently extracted the data from included studies. Disagreements were resolved 

with a third investigator (YN Zhou) or by consensus. We extracted the following 

variables: author, date, age, gender, number of participates in severe and Non-severe, 

the prevalence of clinical symptoms such as fever, cough, fatigue, and dyspnea, 

together with comorbidities including hypertension, diabetes, respiratory system 

disease, and cardiovascular diseases. All calculations were performed by STATA MP 

version 13.0. The odds ratio (OR, 95% confidence intervals (CI)) was used to describe 

the ratio of the probability of the Coronavirus occurring in severe patients vs. 

Non-severe. Owing to heterogeneity within and between studies, a random effect 

model was used to estimating the average effect and its precision, which would give a 

more conservative estimate of the 95% CI. Using the I 2 statistic and Cochran's Q test 

to assess statistical heterogeneity.  

 

3. Result 

Terms initially searched a total of 108 articles. After we removed duplicates, checked 

the title and abstract, and reviewed full-text, eight studies 3-10 eventually met the 

predetermined inclusion and exclusion criteria. As of February 25, 2020, a total of 
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46248 participants were included in our meta‐ analysis. As presented in Table 1, the 

median age was 46.0 years and 23871 (51.6%) were men. 

The result of this meta-analysis showed the most prevalent clinical symptom was 

fever ( 91±3, 95% CI 86-97% ), followed by cough (67±7, 95% CI 59-76%), fatigue 

( 51±0, 95% CI 34-68% ) and dyspnea ( 30±4, 95% CI 21-40% ). However, the I 2 

varying from 84.9% to 96.4% in the evaluates of the clinical features showed 

significant statistic heterogeneity (p=0.00). The prevalence of comorbidities including 

hypertension, diabetes, respiratory system disease, and cardiovascular diseases. As 

shown in Figure 2 (inserts A, B, C, D), the most prevalent comorbidity were 

hypertension ( 17±7, 95% CI 14-22% ) and diabetes ( 8±6, 95% CI 6-11% ),followed 

by cardiovascular diseases ( 5±4, 95% CI 4-7% ) and respiratory system disease( 2±0, 

95% CI 1-3% ). In analysis by the proportion of comorbidities, the significant 

heterogeneity observed for estimates of hypertension, diabetes and cardiovascular 

diseases (p=0.000), but not respiratory system disease (p=0.126) with an I 2 index 

ranging from 39.9 to 87.5%. 

In Figure 3, we analyzed the relationship between complications and severe group and 

Non-severe group. A higher risk of with hypertension, respiratory system disease, and 

cardiovascular diseases in the severe group compared to those in Non-severe, the 

result were (OR 2.36, 95% CI: 1.46-3.83), (OR 2.46, 95% CI: 1.76-3.44) and (OR 

3.42, 95% CI: 1.88-6.22)respectively. They showed low heterogeneity, with I 2 from 0 

to 39.3 %. However, it was not a statistically significant difference in diabetes, (OR 

2.07, 95% CI: 0.89‐ 4.82). 

 

4. Discussion 

The meta-analysis was based on data from 8 studies with laboratory- confirmed 

COVID -19. All the cases were from hospitals in China. The result we observed more 

men than women, statistics about 23871:22377 in the COVID-19 infection. MERS­ 

CoV and SARS­ CoV have also been found to infect more males than females 11,12. It 

is customary to think women are less likely to affect many bacteria and viruses than 

men, partly because of their more robust innate and adaptive immune responses 13. 
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However, it may be related to the occupational risk factors for men in Huanan wet 

market exposure history in Huang’s report 3. Aged people and severe patients are 

more susceptible to COVID-19, this may be associated with a higher frequency of 

comorbidities 9. 

A meta-analysis of the comorbidities suggests that hypertension prevalent in 

approximately 17% of the patients, diabetes, cardiovascular diseases, and respiratory 

system disease were present in 8%, 5%, and 2% of the cases, respectively. 

Hypertension, diabetes mellitus consistent with the prevalence of hypertension and 

diabetes in China were 23.2%14 and 10.9%15 in adults. A recent study about influenza 

illness suggested that compared to patients with no comorbidities, the risk of death for 

severe patients more often in those who had chronic obstructive pulmonary disease 

(OR 1.49, 95% CI: 1.10-2.01), and in those who had cardiovascular disease(OR 2.92, 

95% CI: 1.76-4.86 ), hypertension(OR 1.49,95% CI: 1.10-2.10)16. The comorbidities 

effect had also been noted to have similar effects in other respiratory illnesses, such as 

MERS-CoV 11. In our study, the association also showed in hypertension, 

cardiovascular diseases, and respiratory system disease group. Overall, the severe 

patients were older 4 and had a more significant number of comorbid conditions than 

those Non-severe. These results suggest that age and comorbidities may be risk 

factors for critical patients. 

The diseases such as hypertension, diabetes, respiratory system disease, 

cardiovascular diseases, and their susceptibility conditions, may be linked to the 

pathogenesis of COVID-19. Chronic diseases share several standard features with 

infectious disorders, such as the proinflammatory state, and the attenuation of the 

innate immune response. For instance, diabetes occurs in part because the 

accumulation of activated innate immune cells in metabolic tissues leads to the release 

of inflammatory mediators, especially, IL-1β and TNFα, which promotes systemic 

insulin resistance and β-cell damage 17. Besides, metabolic disorders may lead to low 

immune function by impairing macrophage and lymphocyte function 18, which may 

make individuals more susceptible to disease complications 11. Recently, Guo et al 19 

retrospectively analyzed the clinical data of patients with viral pneumonia and found 
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that the absolute count levels of CD3+ T cell, CD3+ CD8+ T cell and CD3+ CD4+ T 

cell in the death group were significantly lower than those in the survival group, 

suggesting that the levels of various inflammatory factors in the death group were 

higher than those in the survival group. A prospective case control study about 

seasonal influenza was conducted by Hong et al 20, Their result showed that diabetes 

and chronic cardiovascular disease were significantly related to development of 

complications, and diabetes was an independent risk factor for severe seasonal 

influenza (odds ration OR: 3.63, 95% CI(1.15-11.51)，P=0.02). Furthermore, a study 

analyzed the risk factors for Middle East Respiratory Syndrome Coronavirus 

(MERS-CoV) patients, finding diabetes, Smoking, and heart disease were also 

significantly associated with MERS-CoV illness 21. 

Limitations of this meta-analysis should be addressed. First, the high statistic 

heterogeneity could be found. This may relate to the study designs and large variation 

among studies in the sample size (9 to 46248 patients). Second, different lengths of 

follow-up may miss the event leading to heterogeneity. Owing to some patients are 

still in hospital in the included studies. Third, because only a few studies compared 

the comorbidities of severe and Non-severe patients, we did not conduct sensitivity 

analysis and subgroup analysis. 

If causality exists between chronic diseases and COVID-19, it will help the health 

sector guide vulnerable populations and assess the risk of deterioration. Lau et al 22 

followed up the vaccinations of 91,605 people with diabetes, the results showed that 

the flu vaccine could make the incidence of influenza and pneumonia in people with 

diabetes aged (<65 years) decreased by 43%, and diabetes in the elderly (≥65 years) 

people fell 55%. The symptoms of COVID-19 are similar with those of influenza (e. g, 

fever, cough or fatigue), and outbreaks occur during the year of a high prevalence of 

respiratory diseases caused by influenza, respiratory syncytial virus, and other 

respiratory viruses. Vaccines can still be useful in helping prevent flu and will reduce 

possible confusion with the COVID-19 infection 23. 

Hypertension, diabetes, respiratory system disease, and cardiovascular disease period 

were identified as potentially important risk factors that should be included in future 
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vaccination recommendations. Given the limited level of evidence, more adequately 

and powered study should be conducted to prove the association. The prevalence of 

chronic diseases is increasing year by year, targeted public health vaccination 

interventions must be adopted to better protect people with chronic diseases from 

COVID-19 and other respiratory infections. 
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Figure Legend 

 

Figure 1 Flow diagram of the number of studies screened and included in the 

meta-analysis. 
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Figure 2 Meta-analysis of the proportion of comorbidities in COVID-19 cases. A, B, 

C, D represent proportions of hypertension, diabetes, Respiratory system disease, and 

Cardiovascular disease. 

 

 

Figure 3 The risk of comorbidities in severe patients compared to Non-severe patients. 

(A) hypertension, (B) diabetes, (C) Respiratory system disease, (D) Cardiovascular 

disease. 
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Table 1 Main Characteristics of included studies in the meta-analysis. 

a, average age; b, Meta-analysis for the prevalence was calculated from binary 

random-effects model analysis; c, The Novel Coronavirus Pneumonia Emergency 

Response Epidemiology Team 

Study Date 

(month

, day) 

Patients

（No.） 

Ag

e 

(ye

ar) 

Symptom

s (%) 

  Coronavirus 

(%) 

  

  All Ma

le 

 Fe

ver 

Cou

gh 

fati

gue 

Dys

pnea 

Hypert

ension 

Diab

etes 

Respirato

ry system 

disease 

Cardiova

scular 

diseases 

Huang 

et al 

12.16-

01.02 

41 30 49.

0 

98.

0 

76.

0 

44.

0 

55.0 15.0 20.0 2.0 15.0 

Kui et 

al 

12.30-

01.24 

137 61 57.

0 

81.

8 

48.

2 

32.

1 

19.0 9.5 10.2 1.5 7.3 

Liu et al 
01.10-

01.21 

12 8 53.

7 

83.

3 

91.

7 

  25.0 16.7 8.3 33.3 

Wang 

et al 

01.01-

01.28 

138 75 56.

0 

98.

6 

59.

4 

69.

6 

31.2 31.2 10.1 2.9 14.5 

Zhang 

et al 

01.06-

02.03 

140 71 57.

0 

91.

7 

75.

0 

75 36.7 30.0 12.1 1.4 5.0 

Zhang 

et al 

01.18-

02.03 

9 5 35.

2 

88.

9 

55.

6 

44.

4 

 0 11.1 0 0 

Guan 

et al 

-

01.29 

109

9 

64

0 

47.

0 

87.

9 

67.

7 

38.

1 

18.6 14.9 7.4 1.4 2.5 

China 

CDC c 

12.31-

02.11 

446

72 

22

98

1 

45.

9 

    12.8 5.3 2.4 4.2 

Total 

12.16-

02.03 

462

48 

23

87

1 

46.

0 a 

        

Prevale

nce 

±SE b 

    91

±3 

67±

7 

51±

0 

30±4 17±7 8±6 2±0 5±4 

95% CI 

    86

-9

7 

59-

76 

34-

68 

21-4

0 

14.0-22

.0 

6.0-1

1.0 

1.0-3.0 4.0-7.0 

I 2 (%) 
    92.

1 

84.

9 

96.

4 

91.1 87.5 73.9 39.9 82.9 

P for 

heterog

eneity 
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