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a b s t r a c t

Background: Patients with coronavirus disease-2019 (COVID-19) with preexisting diabetes and cardio-
vascular metabolic diseases have higher fatality rate. The circulation of new variants with emerging
clinical characteristics requires more studies focusing the impact of preexisting health conditions on
outcome of COVID-19 accurately.
Aims: Main aim of this study was to investigate the impact of diabetes and cardiovascular disease (CVD)
on disease prognosis and severe health outcomes among patients with COVID-19.
Methods: A retrospective study was performed on 799 patients with COVID-19 during December 10,
2020, to February 10, 2020 in Bangladesh. Logistic regression analysis was performed for age, sex, dia-
betes, CVD and symptoms on fatality. Kaplan-Meier survival analysis was conducted to predict the
survival rate.
Results: Fatality was detected in 40% (318 of 799) patients with COVID-19. Among 318 fatalities, 90.6%
were detected in patients with CVD and 74.5% in patients with diabetes. Case fatality rate was highest in
patients with COVID-19, CVD and diabetes (94, 184 of 195). Fever (91%) and dry cough (71%) were the
most frequent symptoms. CVD (42.2%), diabetes (32.7%) and obesity (18%) were prevalent. The highest
odds of risk was detected in patients with COVID-19, CVD and diabetes (OR: 6.98, 95% CI, 4.21 to 7.34).
Female patients had the highest survival rate.
Conclusions: In this study, 318 fatality was seen in 799 patients with COVID-19. The highest odds of
fatality risk was detected in patients with COVID-19, CVD and diabetes. The risk increased many folds
when CVD and diabetes coexisted in patients.

© 2021 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

An infectious virus namely, severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) has set out the pandemic called
coronavirus disease-2019 (COVID-19) that has transmitted
promptly fromWuhan, China from late December 2020 throughout
211 countries and territories around the world [1e3]. On March 11,
2020, the World Health Organization announced COVID-19 a
pandemic due to the rapid transmission. The COVID-19 pandemic
has become one of the leading health burdens with soaring number
of cases and fatalities [1e4]. As of March 26, 2021, about 126million
ier Ltd. All rights reserved.
cases and 2.7 million fatalities of COVID-19 have been officially
reported [3,4]. A high prevalence of underlying health conditions
including hypertension, diabetes, cardiovascular disease (CVD),
chronic obstructive pulmonary disease (COPD), and obesity are
present in poor prognosis and fatalities among patients with
COVID-19 [5,6]. The ICU admission rate and case-fatality rate are
high in older patients with preexisting comorbidities. Among
comorbidities, diabetes and CVD are most significantly associated
with poor prognosis of patients with COVID-19 [5]. The existing
clinical records indicate that type 2 diabetes mellitus is prevalent
followed by type 1 diabetes [5e8]. Recently, published work found
that COVID-19 has the potential to trigger the onset of different
types of diabetes. The prevalence of diabetes in patients with
COVID-19 were 9.8% in Wuhan, 9.7% in China, 8.9% in Italy and 32%
in the UK [5,6]. Clinical data from previous studies showed that
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patients with COVID-19 with diabetes had higher odds of hospi-
talization and fatality in China, the UK and Italy [6]. Further,
prognosis of severe health conditions and fatalities in patients with
COVID-19 are not only induced by the common clinical symptoms
of respiratory failure but also by the cardiovascular diseases by
SARS-CoV-2 infection [9]. Prevalence of CVD including arrhythmias,
acute myocardial injury, coronary heart disease, cardiomyopathy,
and hypertension in patients with COVID-19 varied from 33% to 7%
in previous studies [9]. Both diabetes and CVD are associated with
the severe outcomes and fatalities in patients with COVID-19
[10e14]. However, specific information on the exact mechanism
of effects of COVID-19 on patients with CVD and diabetes are still
lacking [15]. Only limited number of studies have been conducted
to determine the association of CVD, diabetes and COVID-19 on the
disease prognosis among patients with COVID-19. Preliminary
study on the effects of CVD and diabetes on prognosis of COVID-19
and vice versa is lacking in Bangladesh and South Asia. Therefore,
we investigated the impact of diabetes and CVD on disease prog-
nosis among patients with COVID-19 in Bangladesh.

2. Materials and methods

2.1. Study design and population

A retrospective, observational, multi-center, study was per-
formed on data from 799 participants from eight different hospitals
and clinics from eight divisions in Bangladesh. Patients with
COVID-19 positive results by RT-PCR diagnosis following the
guideline of the World Health Organization were retrospectively
analyzed [16]. The study was conducted from December 10, 2020,
to February 10, 2020. Records of the patients of hospitalization or
discharge were collected directly from them and authorities, while
death reports were collected from the authorities and relatives of
the patients. Appropriate ethical approval was taken from the
Biosafety, Biosecurity & Ethical Committee at Jahangirnagar Uni-
versity under the clearance ref no. BBEC, JU/M 2021/COVID-19/(2)1.
Consent was taken from patients or relatives of the patients and the
hospitals/clinics.

2.2. Data collection

Nasal or pharyngeal swab specimens were used for the test. The
World Health Organization guidance were followed for testing of
samples [16]. Positive result was defined by a positive laboratory
test for SARS-CoV-2 by real-time reverse-transcriptasee PCR (RT-
PCR) assay or high throughput sequencing [16]. Sociodemographic
characteristics including age, sex, monthly income, origin, residing
place, underlying health conditions (defined by the International
Classification of Diseases, 10th Revision, Clinical Modification),
medical history, complication, treatment (antiviral, antibiotic, ste-
roid therapies, immune therapy, plasma therapy, respiratory sup-
port bymechanical ventilation and ICU support) and outcomewere
incorporated in this study [13]. Preexisting health conditions
included diabetes mellitus, a history of hypertension, hyperlipid-
emia, cardiovascular disease (CVD), chronic obstructive pulmonary
disease (COPD) and malignancy.

2.3. Outcome

The primary outcome was fatality associated with COVID-19
infection. Secondary outcomes included admission to ICU,
requirement of mechanical ventilation and hospitalization. Recov-
ered patients criteria contained resolution of clinical symptoms,
inflammation, normal body temperature, normal chest radiog-
raphy, and minimum of two successive negative results shown by
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real time RT-PCR tests of COVID-19. Acute respiratory distress
syndromemalignant arrhythmia, and acute myocardial injury were
defined according to the previously published works [11,13].

2.4. Statistical analysis

Data representing categorical variables are shown as percent-
age, frequency and rate. Central tendency of continuous variables
were represented as means and standard deviations. The primary
analysis included determining the relationship of preexisting dia-
betes, cardiovascular disease and comorbidities with the outcomes.
Independent sample t-tests were performed with 95% confidence
intervals. Logistic-regression analysis was conducted using multi-
variate approach to determine the impacts of age, sex, origin,
coexisting conditions (diabetes mellitus, CVD, COPD, hypertension,
and comorbidities) on the probability of hospitalization, ICU
admission and fatality in patients with COVID-19. Adjusted odds
ratios were calculated with 95% confidence intervals. Charlson
Comorbidity Index (CCI) were computed for age and the preexisting
comorbidities. The Kaplan-Meier survival analysis was conducted
by considering sex, presence or absence of comorbidities in patients
with COVID-19. All statistical analyses were performed by using
International Business Machines (IBM) Statistical Package for the
Social Sciences (SPSS) version 26.0 (Chicago, IL, USA) and Microsoft
Excel 2019.

3. Results

3.1. Sociodemographic characteristics of the patients

Our study population included 799 patients with COVID-19
from Bangladesh during the second wave. About 65.8% (526 of
799, p ¼ .004) patients were male. Mean (SD) age of the patients
were 49 ± 7.8 years, while 54.5% of the patients were aged above 40
years (Table 1). Most of the patients (75%) were from district or
divisional regions in Bangladesh. Patients in cities had better access
to health facilities than villages. About 100% of the patients were
from Bangladeshi origin. Occupation and monthly income revealed
the capability of the patients to undergo effective treatment after
being infected with COVID-19 (Table 1).

3.2. Clinical characteristics and underlying health conditions of the
patients

Among 799 patients with COVID-19, fever (91%) was the most
frequent clinical symptom followed by dry cough (71%), loss of taste
or smell (62%) and fatigue (58%) in both male and female (Fig. 1).
Number of symptoms and the frequency increased with increasing
age of the patients. Magnitude of clinical complications were
intensified in patients aged above 27 years (Fig. 2). Fever and dry
cough was the most frequent symptoms in patients with CVD,
diabetes and COVID-19 (Fig. 2). The distribution of CVD (85%, 287 of
337) and diabetes (59%, 155 of 261) was highest among male pa-
tients (Fig. 1). Among the preexisting comorbidities, CVD (42.2%,
337 of 799) was most prevalent followed by diabetes (32.7%, 261 of
799; Type 2 diabetes mellitus was 22.7% and Type 1 was 10%),
obesity (18%), COPD (13%), renal problem (9.7%), endocrine diseases
(6.2%), cancer (3.7%) and other comorbidities, respectively (Table 2).
Fatality was detected in 40% (318/799) of the patients. About 90.6%
(288/318) fatalities were detected in patients with CVD and COVID-
19, 74.5% (237/318) in patients with diabetes and COVID-19, 58%
(184/318) in patients with both CVD, diabetes and COVID-19. Case
fatality rate was the highest in patients with COVID-19, CVD and
diabetes (94.3, 184/195) followed by, COVID-19 and diabetes (90.8,
237/261) and COVID-19 and CVD (85.5, 288/337), respectively



Table 1
Socio-demographic characteristics of COVID-19 positive participants.

Variables Male (%) Female (%) Total (%) P value

Study Population 526/799 (65.8) 273/799 (34.2) 799/799 (100.0) .004
Age (years)
0e9 3/3 (100.0) 0/3 (0.0) 3/799 (0.4) .041
10e19 16/29 (55.2) 13/29 (44.8) 29/799 (3.6) .024
20e29 123/190 (64.7) 67/190 (35.3) 190/799 (23.8) .001
30e39 92/142 (64.8) 50/142 (35.2) 142/799 (17.8) .048
40e49 101/170 (59.4) 69/170 (40.6) 170/799 (21.3) .021
50e59 123/169 (72.8) 46/169 (27.2) 169/799 (21.2) .004
60e69 55/79 (69.6) 24/79 (30.4) 79/799 (9.9) .05
Above 70 13/17 (76.5) 4/17 (23.5) 17/799 (2.1) .049
Monthly income (thousand tk)
Less than 10 117/281 (41.6) 164/281 (58.4) 281/799 (35.2) .047
10e29 160/216 (74.1) 56/216 (25.9) 216/799 (27.0) .864
30e49 129/163 (79.1) 34/163 (20.9) 163/799 (20.4) .043
50e79 75/88 (85.2) 13/88 (14.8) 88/799 (11.0) .737
More than 80 45/51 (88.2) 6/51 (11.8) 51/799 (6.4) .073
Residence
Village 129/200 (64.5) 71/200 (35.5) 200/799 (25.0) .062
District town 210/299 (70.2) 89/299 (29.8) 299/799 (37.4) .057
Divisional city 187/300 (62.3) 113/300 (37.7) 300/799 (37.5) .004
Occupation
Physician 23/36 (63.9) 13/36 (36.1) 36/799 (4.5) .079
Teacher 33/55 (60.0) 22/55 (40.0) 55/799 (6.9) .043
Researcher 7/12 (58.3) 5/12 (41.7) 12/799 (1.5) .061
Farmer 17/17 (100.0) 0/17 (0.0) 17/799 (2.1) .832
Nurse 1/12 (8.3) 11/12 (91.7) 12/799 (1.5) .317
Student 91/137 (66.4) 46/137 (33.6) 137/799 (17.1) .037
Journalist 6/8 (75.0) 2/8 (25.0) 8/799 (1.0) .317
Political person 7/9 (77.8) 2/9 (22.2) 9/799 (1.1) .329
Lawyer 9/11 (81.8) 2/11 (18.2) 11/799 (1.4) .614
Police 22/22 (100.0) 0/22 (0.0) 22/799 (2.8) .421
Banker 14/21 (66.7) 7/21 (33.3) 21/799 (2.6) .322
Administrative Officer 30/36 (83.3) 6/36 (16.7) 36/799 (4.5) .043
Private employee 81/102 (79.4) 21/102 (20.6) 102/799 (12.8) .032
Rickshaw/Van/Car driver 14/14 (100.0) 0/14 (0.0) 14/799 (1.8) .425
Businessman 104/105 (99.0) 1/105 (1.0) 105/799 (13.1) .001
Others 67/202 (33.2) 135/202 (66.8) 202/799 (25.3) .014

P value < .05 were statistically significant.
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(Table 2).

3.3. Multivariate logistic regression analysis

A multivariate logistic-regression model was designed and
incorporated for the collected data. Independent predictors of fa-
tality among patients with COVID-19 and respective odds ratios
with 95% confidence intervals are represented in forest plot (Fig. 3).
Among the higher odds of death, age greater than 50 years, CVD
(including cardiac arrhythmia, coronary artery disease, congestive
heart failure), diabetes, Charlson Comorbidity Index (CCI) > 3,
coexistence of CVD, diabetes and COVID-19, male sex were the
major predictors. The highest odds ratio was detected in patients
with COVID-19, CVD and diabetes (OR: 6.98, 95% CI, 4.21 to 7.34),
followed by COVID-19 and CVD (OR: 4.65, 95% CI, 2.87 to 6.42) and
COVID-19 and diabetes (OR: 4.17, 95% CI, 2.34 to 5.19), respectively
(Fig. 3). Presence of CVD, diabetes, and COVID-19 were independent
predictors of higher odds of fatality among patients.

3.4. Survival rate analysis

Kaplan-Meier model equation was incorporated to conduct
survival analysis of the study population. The cumulative survival
rate of the patients were plotted against the time periods of their
survival or recovery. The findings are given in Fig. 4 A-F. The cu-
mulative survival rate of the patients with diabetes and CVD
decreased drastically from the end of third week. The cumulative
survival rate decreased to 0.1 in fourth week from 0.7 in first week
1011
in male patients with diabetes, CVD and COVID-19. Male patients
with coexisting diabetes or CVD had lower rate of survival
compared to female (Fig. 4AeF). The Kaplan-Meier model was
conducted for the data of patients aged >50 years with the highest
risk of poor prognosis and fatality in this study.

4. Discussions

The rapidity and severity of the COVID-19 pandemic have
become a continuous health burden from 2020 globally [17,18]. In
this study we analyzed predictors associated with poor prognosis
and fatality in patients with COVID-19. Our findings reflected the
previous reports of independent and combined impacts of older
age, sex, diabetes, coronary heart disease, COPD and other comor-
bidities on developing severity and fatality among patients with
COVID-19 [5,8,9,19,20]. Young adults aged below 40 years and fe-
male had lower odds of developing severity and fatality related
with COVID-19. Previous studies have also detected that young
adults and female have stronger innate and adaptive immunity
against viral infections as a result, they have less frequency of
comorbidities like diabetes and CVD [13,19,20]. In our study, we
detected that male patients aged above 50 years with preexisting
diabetes or CVD, diabetes and CVD with COVID-19 had higher odds
of poor prognosis and in-hospital fatality. In similarity with previ-
ous studies, we detected fever and dry cough as the most prevalent
symptoms [18,20]. We found that CVD (42.2%) and diabetes (32.7%;
Type 2 diabetes mellitus, 22.7% and Type 1, 10%) were most
frequent. Case fatality (40) rate was very high in the study



Fig. 1. Trends of the distribution of A. symptoms in male and female, B. comorbidities in male and female patients with COVID-19 in Bangladesh.
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population than previous studies. Cardiovascular disease was
involved in 91% of the fatalities, followed by diabetes (74.5%). In
similar with previous studies, we detected that the highest case
fatality rate (94.3) was present among patients with COVID-19, CVD
and diabetes [5,8,11,13]. The highest odds of fatality was also found
in patients with COVID-19, CVD and diabetes (OR: 6.98, 95% CI, 4.21
to 7.34). These findings reflected the previous original studies and
meta-analysis in different countries across the globe
[5,8,11e13,22e24]. In previous studies the prevalence of diabetes in
patients with COVID-19 varied from 10% to 100% with the odds of
risk 0.13 to 2.36 [6,10,11]. Further, previous works reported that the
prevalence of cardiovascular disease varied from 2% to 40% with
odds of risk from 1.09 to 5.09 in patients with COVID-19 [13e15]. Of
note, our findings on the prevalence and odds ratio on diabetes and
CVD in patients with COVID-19 reflected the previous studies
[6,10,11,13e15]. Among the patients with diabetes, median glycae-
mia during hospital stay was 7$8 mmol/L (IQR 6$2e8$4) which was
also similar with previous studies [6]. Further, among CVD com-
plications, hypertension was most prevalent followed by coronary
artery disease, cardiac arrhythmia and congestive heart failure,
respectively in patients with COVID-19. Majority of the in-hospital
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patients with diabetes were prescribed antivirals and antibiotics
with insulin with no significant change in glycaemia. In severe
cardiac arrests and myocardial infarction majority of the patients
with COVID-19 couldn't underwent operation due to older age and
presence of diabetes. In severe cases of COVID-19 both diabetes and
CVD situations worsen leading to fatalities in patients. These find-
ings in our study about the association of underlying health con-
ditions reflected the previous findings on poor prognosis and
fatality in patients with COVID-19 [6,10,11,13e15,21e23].

As COVID-19 has transmitted globally, there have been concerns
that individuals with underlying diabetes and cardiovascular dis-
ease are the main risk group of poor prognosis in many countries
[19e23]. Recently, studies have suggested that COVID-19 may also
stimulate Type 1 and Type 2 diabetes, as well as a proposal for
stimulating new type of diabetes by COVID-19 has been hypothe-
sized [15]. Further, concerns have been raised about the role of
medical therapy used in cardiovascular disease in poor prognosis in
patients with COVID-19 [13,25e27]. Previous case series studies
have confirmed higher incidence of cardiac arrest, myocardial
infarction, cardiac arrhythmias, and cardiomyopathy as outcome in
patients with COVID-19 [13,14,21e23]. Previous studies suggested



Fig. 2. Distribution of clinical manifestations in A. different age groups, B. comorbid groups among study population.
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that acute viral infections in the respiratory system may trigger the
activation of pro-inflammatory and coagulation pathways, result-
ing in endothelial cell dysfunction [13]. Angiotensin-converting
enzyme 2 (ACE2) receptor is the primary site of binding for SARS-
CoV-2 in human cells [15]. Membrane bound ACE2 receptors are
expressed by different cells in human including pancreatic beta
cells, pulmonary alveolar, heart, intestine, kidney and many more
[28,29]. Though the exact mechanism is uncertain, it is proposed
that presence of ACE2 receptors in pancreases and heart increase
the risk of infection by SARS-CoV-2 during severe illness
[25e27,29].

However, previously studies have demonstrated the association
of diabetes and CVD in poor prognosis of patients with COVID-19 in
developed countries, studies in poor developing countries where
the incidence of CVD and diabetes are high are lacking [6,13,19e23].
In this study, we analyzed CVD and diabetes both as independent
and combined predictors of fatal outcomes among patients with
COVID-19. In future, studies with larger sample and clinical as well
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as diagnostic data should be conducted following this study. This
study will add knowledge in understanding the burden of preex-
isting health conditions in poor prognosis of COVID-19. Further, the
findings will complement the future studies to find the mechanism
and impact of SARS-CoV-2 in patients with CVD and diabetes. Policy
makers and public health agencies can extract the available
knowledge from this study to take appropriate measures for aged
people with comorbidities in reducing the health burden and fa-
tality associated with COVID-19.

The main limitation of the study was the size of the population.
Larger sample size would give more statistical power of the anal-
ysis. Another limitation included lack of data on hemoglobin A1c
(HbA1c) and duration of diabetes of the patients. For some patients
we couldn't collect data on the clinical manifestations and in some
cases the data were self-reported. However, this study was con-
ducted using appropriate statistical analysis and the sample size
was ensured to be large enough to conduct the study.



Table 2
Frequency distribution of cardiovascular disease and diabetes in different sex and age groups in patients with COVID-19.

Variables Age groups in years (%) P value

0e9 10e19 20e29 30e39 40e49 50e59 60e69 Above 70

Sex
Male 3/526 (0.6) 16/526 (3.0) 123/526 (23.4) 92/526 (17.5) 101/526 (19.2) 123/526 (23.4) 55/526 (10.5) 13/526 (2.5) .013
Female 0/273 (0) 13/273 (4.8) 67/273 (24.5) 50/273 (18.3) 69/273 (25.3) 46/273 (16.8) 24/273 (8.8) 4/273 (1.5) .024
Suffering from cardiovascular diseases (CVD)
Yes 0/337 (0) 0/337 (0) 7/337 (2.1) 28/337 (8.3) 90/337 (26.7) 135/337 (40) 63/337 (18.7) 14/337 (4.2) .001
No 2/462 (0.4) 24/462 (5.2) 152/462 (32.9) 100/462 (21.7) 88/462 (19.0) 61/462 (13.2) 29/462 (6.3) 6/462 (1.3) .043
Suffering from diabetes
Yes 0/261 (0) 1/261 (0.4) 5/261 (1.9) 20/261 (7.7) 74/261 (28.4) 92/261 (35.2) 56/261 (21.5) 13/261 (5.0) .029
No 3/538 (0.6) 28/538 (5.2) 185/538 (34.4) 122/538 (22.7) 96/538 (17.8) 77/538 (14.3) 23/538 (4.3) 4/538 (0.7) .047
Suffering from both diabetes and CVD
Yes 0/195 (0) 0/195 (0) 0/195 (0) 2/195 (1) 37/195 (18.9) 82/195 (42.1) 60/195 (30.7) 14/195 (7.3) .004
No 3/604 (0.5) 25/604 (4.1) 163/604 (27) 121/604 (20) 130/604 (21.5) 110/604 (18.3) 43/604 (7.1) 9/604 (1.5) .067
Complication related with CVD increased after COVID-19 infection
Yes 0/131 (0) 0/131 (0) 3/131 (2.3) 11/131 (8.4) 33/131 (25.2) 52/131 (39.7) 27/131 (20.6) 5/131 (3.8) .050
No 3/668 (0.4) 29/668 (4.3) 187/668 (28.0) 131/668 (19.6) 137/668 (20.5) 117/668 (17.5) 52/668 (7.8) 12/668 (1.8) .034
Complication related with diabetes increased after COVID-19 infection
Yes 0/114 (0) 1/114 (0.9) 3/114 (2.6) 4/114 (3.5) 28/114 (24.6) 42/114 (36.8) 30/114 (26.3) 6/114 (5.3) .731
No 3/685 (0.4) 28/685 (4.1) 187/685 (27.3) 138/685 (20.1) 142/685 (20.7) 127/685 (18.5) 49/685 (7.2) 11/685 (1.6) .468
Symptoms of CVD and diabetes worsen after COVID-19 infection
Yes 0/52 (0) 0/52 (0) 0/52 (0) 1/52 (1.9) 6/52 (11.5) 24/52 (46.2) 18/52 (34.6) 3/52 (5.8) .389
No 3/747 (0.4) 29/747 (3.9) 190/747 (25.4) 141/747 (18.9) 164/747 (22.0) 145/747 (19.4) 61/747 (8.2) 14/747 (1.9) .347
Fatality in patients with CVD and COVID-19
Yes 1/288 (0.3) 3/288 (1.0) 53/288 (18.4) 47/288 (16.3) 71/288 (24.7) 75/288 (26.0) 31/288 (10.8) 7/288 (2.4) .046
No 2/511 (0.4) 26/511 (5.1) 137/511 (26.8) 95/511 (18.6) 99/511 (19.4) 94/511 (18.4) 48/511 (9.4) 10/511 (2.0) .017
Fatality in patients with diabetes and COVID-19
Yes 1/237 (0.4) 3/237 (1.3) 46/237 (19.4) 39/237 (16.5) 55/237 (23.2) 62/237 (26.2) 24/237 (10.1) 7/237 (3.0) .056
No 2/562 (0.4) 26/562 (4.6) 144/562 (25.6) 103/562 (18.3) 115/562 (20.5) 107/562 (19.0) 55/562 (9.8) 10/562 (1.8) .049
Fatality in patients with diabetes, CVD and COVID-19
Yes 1/184 (0.5) 1/184 (0.5) 38/184 (20.7) 22/184 (12.0) 48/184 (26.1) 48/184 (26.1) 21/184 (11.4) 5/184 (2.7) .049
No 2/615 (0.3) 28/615 (4.6) 152/615 (24.7) 120/615 (19.5) 122/615 (19.8) 121/615 (19.7) 58/615 (9.4) 12/615 (2.0) .028
Treatment problems during COVID-19
Yes 0/124 (0) 1/124 (0.8) 2/124 (1.6) 11/124 (8.9) 30/124 (24.2) 47/124 (37.9) 29/124 (23.4) 4/124 (3.2) .769
No 3/675 (0.4) 28/675 (4.1) 188/675 (27.9) 131/675 (19.4) 140/675 (20.7) 122/675 (18.1) 50/675 (7.4) 13/675 (1.9) .083

P value < .05 were statistically significant.

Fig. 3. Forest plot with odds ratio of independent predictors of poor prognosis and fatality in patients with COVID-19.
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Fig. 4. A-F. Kaplan-Meier survival analysis for patients with diabetes in A. Male, B. Female, patients with cardiovascular disease in C. Male, D. Female, patients with both car-
diovascular disease and diabetes in E. Male, F. Female.
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