
449Copyright © All rights are reserved by Khin Phyu Pyar.

Journal of Clinical &
Community Medicine

Research Article

Comorbidities and Impact on Mortality in Patients with 
Severe COVID-19 Infection in Third Wave of Epidemic in 

Myanmar
Khin Phyu Pyar1*, Aung Phyoe Kyaw2, Nyan Lin Maung2, Zar Ni Htet Aung2, Sai Aik Hla3, Soe Min Aung2, 
Win Kyaw Shwe3, Soe Win Hlaing2, Thein Tun Myint2, Kyaw Thet Maung2, Thurein Win2, Aung Thu2, 
Kyaw Zay Ya2, Myo Thant Kyaw2, Zay Phyo Aung2, Sit Min2, Min Aung Hein2, Myo Min Thant2, Min Lin 
Zaw OO2, Thein Soe Tun2, Kaung Myat2 and Tun Tun Win4

1Professor and Head/Senior Consultant Physician, Department of Medicine/ Department of Nephrology, Defence Services Medical Academy, 
No (1) Defence Services General Hospital (1000-Bedded), Myanmar
2Consultant Physician, No. (1) Defence Services General Hospital (1000-Bedded) 
3Consultant Physician, No. (2) Defence Services General Hospital (1000-Bedded) 
4Public Health Specialist, Myanmar

*Corresponding author: Khin Phyu Pyar, Professor and Head/Senior Consultant Physician, Department of Medicine/ Department of 
Nephrology, Defence Services Medical Academy, No. (1) Defence Services General Hospital (1000-Bedded), Myanmar

Received:  June 01, 2022                                                                                                                     Published:  June 16, 2022

DOI: 10.32474/JCCM.2022.04.000192

ISSN: 2690-5760

Abstract
Background: Coronavirus disease 2019 (COVID-19) has been a major threat to health around the world as it causes significant 
morbidity and mortality. Those with comorbidities may have severe form and fatal complications. The study aimed to assess the 
prevalent comorbidities and their impact on mortality in patients with severe COVID-19 infection. 
Methods: A descriptive study was conducted in COVID-19 treatment centers in Myanmar- Yangon and Nay Pyi Taw, from June 
to October 2021. Data were collected by using standardized case report forms and then, a total of 404 severe COVID-19 infected 
patients (>18 years old) were included. The p value and odds ratio with a 95% confidence interval (CI) was used as a measure of 
association and the independent associated factors for severity of disease were investigated using logistic regression analysis.
Results: Among 404 patients, 258 (63.9%) were survivors; and 146 (36.1%) did not survive. Mean age was 62 years; most of them 
were male (60.6%). Old age, patients over 65 years old, was found to be one form of comorbidities; it was significantly related 
with mortality (odds ratio 0.47, 95% CI 0.31- 0.72; p < 0.001). Over eighty percent of them had comorbid diseases: hypertension 
(52.5%), diabetes mellitus (35.9%), cardiovascular disease (12.6%), obesity (10.1%) and chronic kidney disease (7.4%). Presence 
of comorbidity was significantly associated with increased mortality (odds ratio 0.28, 95% CI 0.14 – 0.55; p < 0.001). Significant 
association between mortality and comorbidities was detected in hypertension (odds ratio 0.49; 95% CI 0.32 – 0.74; p < 0.001), 
chronic kidney disease (odds ratio 0.40; 95% CI 0.19 – 0.86; p = 0.015) and malignancy (odds ratio 0.20; 95% CI 0.05 – 0.78; p = 
0.014). The probable contributors for poor prognosis were neurological disease and chronic liver disease; nevertheless, they were 
not statistically significant (odds ratio 0.31; 95% CI 0.09 – 1.09; p = 0.054) (odds ratio 0.50; 95% CI 0.22 – 1.13; p = 0.09). Comorbid 
diseases which did not influence the outcome were diabetes mellitus (odds ratio 1.02; 95% CI 0.67 – 1.56; p = 0.931), chronic lung 
disease (odds ratio 0.10; 95% CI 0.30 – 2.42; p = 0.751), cardiovascular diseases (odds ratio 1.15; 95% CI 0.62 – 2.14; p = 0.656), 
pulmonary tuberculosis (odds ratio 1.38; 95% CI 0.48 – 3.99; p = 0.555), obesity (odds ratio 1.25; 95% CI 0.62 – 2.49; p = 0.533), 
current smoking (odds ratio 0.80; 95% CI 0.47 – 1.35; p = 0.399) and alcohol (odds ratio 1.02; 95% CI 0.52 – 1.99; p = 0.952). 
Conclusions: Presence of even one comorbid disease did alter the outcome in patients with COVID-19 infection. Comorbid 
conditions like those with age older than 65 years, hypertension, chronic kidney disease and malignancy were related with mortality. 
Awareness of comorbidities on admission was essential for anti-viral therapy and anti-inflammatory treatments in order to reduce 
mortality. They should be first priority group in preventive measures, vaccination particularly in poor resource setting. 
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Introduction
A novel human coronavirus, severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) has infected humans in all age 
groups, of all ethnicities, both males and females while spreading 
through communities at an alarming rate since December 2019. 
The clinical manifestations range from a common cold to more 
severe fatal form- severe pneumonia, severe acute respiratory 
distress syndrome (ARDS), multi-organ failure, and even death. It is 
believed that COVID-19, in those with underlying health conditions 
or comorbidities, has an increasingly rapid and severe progression, 
often leading to death. Reported comorbidities in patients with 
COVID-19 disease were hypertension, diabetes mellitus, obesity, 
chronic kidney disease. Moreover, older patients were found to be 
the population at risks for acquiring COVID-19 disease as well as 
severity of disease and mortality. Because the COVID-19 deaths 
were mostly associated with at least one comorbidity, it should not 
be underestimated [1]. Some clinical manifestations like low oxygen 
saturation, falling conscious level, hypotension and severe chest 
radiographic involvement as well as laboratory parameters like low 
absolute lymphocyte count, high CRP, high ferritin and high D dimer 
were common poor indicators for mortality. Early identification of 
comorbidities was helpful in efficient patient management and 
possibly minimize the related mortality [1,2]. Preventive efforts 
should especially target those with comorbidities. This study 
analyzed the comorbid conditions on mortality rates in patients 
with severe COVID-19 infection. 

Methods
Study design and participants

This descriptive study included 404 adult inpatients (≥18 
years old) from February 2020 to August 2021. It was carried 
out at three purposively selected treatment centers, Mingaladon 
hospital (300-bedded), Phaung Gyi hospital (1500-bedded) and 
Nay Pyi Taw hospital (1000-bedded), which were designated 
for confirmed severe COVID-19 patients. Patients from Yangon 
Region were treated in Dagon hospital, Mingaladon hospital 
and Phaung Gyi hospital whereas those from Nay Pyi Taw region 
were hospitalized in Nay Pyi Taw hospital. All treatment centers 
have ICU facilities and treatment were given by junior physicians, 
supervised by senior consultant physicians with online meeting at 
least daily. All patients with severe SARS-CoV-2 infection, confirmed 
by a positive result on RT-PCR testing of a nasopharyngeal sample 
and WHO severity score ‘severe and critical form’, were included in 
this study. History taking, physical examination, chest radiograph 
and blood tests (ferritin, LDH, D-dimer and CRP), complete 
picture, liver enzymes, serum creatinine were done as according 
to hospital protocol. All patients received at least standard 
treatment according to Myanmar National guideline; remdesivir, 
glucocorticoids, antibiotics, prophylactic enoxaparin, oxygen, and 
nutritional support and supportive care. Follow up was done till 
discharge from hospital or death. The criteria for discharge were 
clinical improvement of symptoms, absence of fever for at least 48 
hours, and nasopharyngeal swab sample negative for SARS-CoV-2 

PCR. All medical records were kept confidential. Informed consent 
was taken from patients or from the patient’s legally authorized 
representative who could provide oral consent with appropriate 
documentation by the investigator. This study was approved by the 
hospital research and ethics committee of No. (1) Defence Services 
General Hospital (1000-Bedded) Mingaladon, Yangon. 

Data collection
The clinical outcome was evaluated daily till discharge or death. 

Both clinical, radiological and laboratory data were collected in 
standardized proforma, and confidentiality was maintained. The 
data were checked by two medical officers and then, supervision, 
completeness, and consistency of collected data were performed by 
the principal investigator.

Operational definitions
Comorbidity was a presence of one or more additional medical 

conditions or diseases diagnosed by physicians. Day of symptom 
onset was the day when the initial symptom began such as runny 
nose, muscle ache, cough, sore throat, dyspnea, etc. The hospital 
outcome at the time of discharge from hospital (survival status) 
was either survivor or non-survivor. The discharge criteria were 
determined by attending physician.

Comorbid status was presence of one or more comorbid diseases 
like diabetes mellitus, hypertension, chronic kidney disease (early 
chronic kidney disease to end stage renal disease), cardiovascular 
disease (ischaemic heart disease, atrial fibrillation, heart failure), 
obesity (BMI more than 30), chronic lung disease (chronic 
obstructive airway disease, bronchial asthma), neurological disease 
(stroke, dementia), chronic liver disease (chronic liver disease with 
or without portal hypertension), malignancy (cancer, leukaemia, 
lymphoma). The comorbid associated group was having one or 
more comorbid disease and comorbid non-associated group 
did not have comorbid disease. Current smoking was current 
smokers irrespective of duration of smoking. Alcohol was both 
current drinker and those who stopped drinking two weeks ago. 
Immune status was defined as normal or immunocompromised. 
Immunocompromised status was those not having one of 
immunocompromised state transplant recipients, those on oral 
steroids for more than two weeks, those on immunosuppressants, 
systemic lupus erythematosus, diabetes mellitus, ESRD (eGFR < 30 
ml/min), and, hematological malignancy. Normal immune status 
was those not having immunocompromised state.

Timing/duration of symptoms onset to admission (days) was 
time from first symptom to arrival at hospital. 

Based on WHO severity score, the severity of COVID-19 was 
classified as mild, moderate, severe disease and critical disease. 
Mild form was symptomatic patients without evidence of viral 
pneumonia in CXR or hypoxia. Moderate form was confirmed 
patients with clinical signs of pneumonia (fever, cough, dyspnea, 
and fast breathing), CXR showed pneumonia and SpO2 on air is 
≥ 95%. Severe form was confirmed patient with clinical signs of 
pneumonia (fever, cough, dyspnea, and fast breathing) adding 

http://dx.doi.org/10.32474/JCCM.2022.04.000192


Citation: Khin Phyu Pyar*, Aung Phyoe Kyaw, Nyan Lin Maung, Zar Ni Htet Aung, Sai Aik Hla, et al. Comorbidities and Impact on Mortality 
in Patients with Severe COVID-19 Infection in Third Wave of Epidemic in Myanmar. J Clin & Commun Med 4(4)- 2022. JCCM.MS.ID.000192. 
DOI: 10.32474/JCCM.2022.04.000192

                                                                                                                                                          Volume 4 - Issue 4 Copyrights @ Khin Phyu PyarJ Clin & Commun Med

451

one of the following: respiratory rate > 30 breaths per min, severe 
respiratory distress and SpO2 < 90% on room air. Critical form was 
confirmed COVID-19 patient with one or more of the followings: 
ARDS, sepsis, septic shock and acute thrombosis (pulmonary 
embolism, acute coronary syndrome, acute stroke). 

Statistical analysis
Baseline clinical characteristics including age, gender, 

comorbid diseases, immune status and outcome were studied in 
this study. Continuous and categorial variables were present as 
mean (± SD) and number (%), respectively. We used Pearson chi-
square test, X2 test and odd ratio with 95% confident interval level 
to detect association between clinical characteristics, risk factors 
and outcome among COVID-19 infected patients. To compare the 
mean clinical characteristics differences between survivors and 
non-survivors, student t-test was used. P value of less than 0.05 
was considered statistically significant. Data entry was done into 

Microsoft Excel worksheet and statistical analyses were done using 
the SPSS software (version 22).

Results
A total of 404 inpatients; 150 cases from Mingaladon hospital 

(300-bedded), 150 cases from Phaung Gyi hospital (1500-bedded) 
and 104 cases from Nay Pyi Taw hospital (1000-bedded) were 
included. Nearly two third of patients (258) were survivors; 
one third (146) did not make it. Table 1 shows baseline clinical 
characteristics and Table 2 reveals frequency distribution of clinical 
characteristics in groups. Mean age was 62 years; however, half of 
the cases were over 65 years. Most of them were male (60.6%). Over 
eighty percent of them had comorbid diseases: hypertension (212, 
52.5%), diabetes mellitus (145, 35.9%), cardiovascular disease 
(51,12.6%), obesity (41, 10.1%) and chronic kidney disease (30, 
7.4%). Malignancy and neurological diseases constituted less than 
3%. It is illustrated in Figure 1.

Table 1: Frequency distribution of clinical characteristics among COVID-19 infected patients (n = 404).

S.no Clinical Characteristics No. of Patients Percent

1 Age Group
< 65 205 50.7

≥ 65 199 49.3

2 Gender
Male 245 60.6

Female 159 39.4

3 Comorbid Status
Present 330 81.7

Absent 74 18.3

4 Comorbid group
3 Comorbid 368 91.1

> 3 Comorbid 36 8.9

5 Immune Status
Normal 321 79.5

Impaired Immune 83 20.5

6 Outcome
Non-survivor 146 36.1

survivor 258 63.9

Table 2: Associations between clinical characteristics and Outcomes among COVID-19 infected patients (n = 404).

Clinical 
Characteristics

Outcome n (%)
p value X2 OR 95% CI

Non-survivor Survivor

Age Group

< 65 years 57 (27.8%) 148 (72.2%)
< 0.001 12.52 0.47 0.31 0.72

≥ 65 years 89 (44.7%) 110 (55.3%)

Gender

Male 91 (37.1%) 154(62.9%)
0.6 0.27 1.12 0.73 1.69

Female 55 (34.6%) 104 (65.4%)

Immune status
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Impairment 35 (42.2%) 48 (57.8%)
0.2 1.64 0.72 0.44 1.18

Normal 111 (34.6%) 210 (65.4%)

Comorbid status

Present 134(40.6%) 196(59.4%)
< 0.001 15.58 0.28 0.14 0.55

Absent 12 (16.2%) 62(83.8%)

Comorbid Group

≤ 3 Comorbid 132 (35.9%) 236 (64.1%)
0.71 0.13 0.87 0.43 1.77

> 3 Comorbid 14 (38.9%) 22 (61.1%)

p value by Pearson Chi-square

Figure 1: Frequency distribution of Comorbid diseases among COVID-19 infected patients (n = 404).
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Table 3: Associations between Comorbid diseases & risk factors and Outcomes among COVID-19 infected patients (n = 404).

Comorbid 
Diseases & 

Risk Factors

Outcome n (%)
p value X2 Odd Ratio 95%CI

Non-survivor Survivor

Diabetes Mellitus

Present 52 (35.9%) 93 (64.1%)
0.931 0.007 1.2 0.67 1.56

Absent 94 (36.3%) 165 (63.7%)

Hypertension

Present 93 (43.9%) 119 (56.1%)
0.001 11.547 0.49 0.32 0.74

Absent 53 (27.6%) 139 (72.4%)

Chronic Respiratory Diseases

Present 6 (40%) 9 (60%)
0.751 0.101 0.84 0.29 2.42

Absent 140 (36%) 249 (64%)

CVS Diseases

Present 17 (33.3%) 34 (66.7%)
0.656 0.199 1.15 0.62 2.14

Absent 129 (36.5%) 224 (63.5%)

Neurological diseases

Present 7 (63.6%) 4 (36.4%)
0.054 3.705 0.31 0.09 1.09

Absent 139 (35.4%) 254 (64.6%)

Chronic liver diseases

Present 13 (52%) 12 (48%)
0.088 2.905 0.5 0.22 1.13

Absent 133 (35.1%) 246 (64.9%)

Malignancy

Present 8 (72.7%) 3 (27.3%)
0.014 6.559 0.2 0.05 0.78

Absent 138 (35.1%) 255 (64.9%)

Pulmonary Tuberculosis

Present 5 (29.4%) 12 (70.6%)
0.555 0.348 1.38 0.48 3.99

Absent 141 (36.4%) 246 (63.6%)

Chronic Kidney Disease

Present 17 (56.7%) 13 (43.3%)
0.015 5.917 0.4 0.19 0.86

Absent 129 (34.5%) 245 (65.5%)

Obesity

Present 13 (31.7%) 28 (68.3%)
0.533 0.388 1.25 0.62 2.49

Absent 133 (36.6%) 230 (63.4%)

Current Smoking

Present 28 (40.6%) 41 (59.4%)
0.399 0.711 0.8 0.47 1.35

Absent 118 (35.2%) 217 (64.8%)

Alcohol Drinking

Present 15 (35.7%) 27 (64.3%)
0.952 0.004 1.02 0.52 1.99

Absent 131 (36.2%) 231 (63.8%)

Associations between comorbid diseases, risk factors and 
outcomes among COVID-19 in patients is shown in Table 3. 
Presence of comorbidity was significantly associated with 
increased mortality (odds ratio 0.28, 95% CI 0.14 – 0.55; p < 0.001). 
More than half of the patients had hypertension (212, 52.5%); it 
was related with mortality (odds ratio 0.49; 95% CI 0.32 – 0.74; p 
< 0.001). Chronic kidney disease was found in 30 patients (7.4%); 
however, it was significantly associated with death (odds ratio 0.40; 
95% CI 0.19 – 0.86; p = 0.015). Malignancy was seen in less than 

3% of patients, a strong predictor for non-survival (odds ratio 0.20; 
95% CI 0.05 – 0.78; p = 0.014). The probable contributors for poor 
prognosis were neurological disease and chronic liver disease; 
nevertheless, they were not statistically significant (odds ratio 0.31; 
95% CI 0.09 – 1.09; p = 0.054) (odds ratio 0.50; 95% CI 0.22 – 1.13; 
p = 0.09). Comorbid diseases which did not influence the outcome 
were diabetes mellitus (odds ratio 1.02; 95% CI 0.67 – 1.56; p = 
0.931), chronic lung disease (odds ratio 0.10; 95% CI 0.29 – 2.42; 
p = 0.751), cardiovascular diseases (odds ratio 1.15; 95% CI 0.62 – 
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2.14; p = 0.656), pulmonary tuberculosis (odds ratio 1.38; 95% CI 
0.48 – 3.99; p = 0.555), obesity (odds ratio 1.25; 95% CI 0.62 – 2.49; 
p = 0.533), current smoking (odds ratio 0.80; 95% CI 0.47 – 1.35; 
p = 0.399) and alcohol (odds ratio 1.02; 95% CI 0.52 – 1.99; p = 
0.952). 

Discussion
Coronavirus disease 2019 (COVID-19) has been a major 

threat to health around the world since end of 2019. It is believed 
that COVID-19, in those with underlying health conditions or 
comorbidities, has an increasingly rapid and severe progression, 
often leading to death. A hospital based descriptive study was 
conducted in COVID-19 treatment centers in Myanmar -Yangon and 
Nay Pyi Taw, Mingaladon Hospital, Phaung Gyi Hospital and Nay 
Pyi Taw Hospital from February 2020 to August 2021. Total 404 
cases with confirmed severe COVID-19 infection were included; 
258 (63.9%) survived and 146 (36.1%) did not survive. Over 80% 
of patients had comorbid diseases in this study. The majority of 
COVID-19 deaths had at least one comorbidity and it should be 
regarded as red flag sign [3,4]. Likewise, presence of comorbidity 
was significantly associated with increased mortality (odds ratio 
0.28, 95% CI 0.14 – 0.55; p < 0.001) in this study. The study from 
Egypt revealed that the presence of one or more comorbidities 
worsened the survival rate of patients [5]. [6] found that patients 
with COVID-19 infection having comorbidities had prolonged 
hospital stay and higher mortality rate than those who did not have 
comorbidity. The prevalent comorbidity was hypertension 52.5%, 
diabetes mellitus 35.9%, cardiovascular disease 12.6%, obesity 
10.1% and chronic kidney disease 7.4%. 

Among the associated comorbid diseases, hypertension 
[odds ratio OR = 0.49; 95% CI 0.32 – 0.74; p < 0.001], chronic 
kidney disease (odds ratio 0.40; 95% CI 0.19 – 0.86; p = 0.015) 
and malignancy (OR: 0.20; 95% CI 0.05 – 0.78; p = 0.014) were 
significantly related with mortality; it was comparable with other 
studies from US, Germany and Canada [3,7-9]. Hypertension, 
diabetes mellitus and obesity were more likely to develop a more 
severe course and progression of the disease [4,10-13] and, in 
African study, they added renal disease, cancer and HIV infection 
[14,15]. Some comorbid disease like diabetes mellitus, chronic lung 
disease, cardiovascular diseases, pulmonary tuberculosis, obesity, 
current smoking and alcohol did not significantly influence the 
mortality in this study. “Diabetes mellitus was not significantly 
related with mortality in this study” was contrary to most of the 
findings [4,10-13]; the probable reasons were having good glycemic 
control in cases and relatively small sample size in this study.

Chronic kidney disease was found in 30 patients (7.4%); however, 
it was significantly associated with death (odds ratio 0.40; 95% CI 
0.19 – 0.86; p = 0.015). They were on maintenance hemodialysis for 
end stage renal disease (ESRD). Several factors in cases with ESRD 
lead to mortality: low immunity, anemia, hypertension, diabetes 
mellitus, ischemic heart disease, hyperkalemia, low albumin, low 
absolute lymphocyte count and cardiomegaly in chest radiograph. 
Their total antibody level after vaccination was very low compared 
to those with normal renal function [14,15]. It confirmed previous 

reports [7,8,13]. Although malignancy was seen in less than 3% of 
patients (11 cases), it was a strong predictor for non-survival (odds 
ratio 0.20; 95% CI 0.05 – 0.78; p = 0.014). Malignancy was found 
to be a strong pointer for mortality in Canadian study, population-
based Cohort study involving 167,500 COVID-19 cases [9]. Though 
the number of severe cases having malignancy was small in this 
study, the mortality rate was the highest; nearly 70% of them 
succumbed. They were hematological malignancies and carcinoma 
of breast. [14] also highlighted the importance of associated 
malignancy in COVID-19 infection [13,15,16]. The probable 
contributors for poor prognosis were neurological disease and 
chronic liver disease though they were not statistically significant 
(odds ratio 0.31; 95% CI 0.09 – 1.09; p = 0.054) (odds ratio 0.50; 
95% CI 0.22 – 1.13; p = 0.09). Eleven patients had neurological 
diseases: old cerebrovascular disease 5 cases, dementia 4 cases 
and parkinsonism 2 cases. They had several reasons favoring poor 
resolution of COVID-19 pneumonia:

a) Not having effective cough with sputum expectoration. 

b) Difficulty in communication in patients with dementia. 

c) Swallowing problems and 

d) Silent aspiration.

Although neurological disease did not show statistically 
significant influence on outcome, they were very difficult for close 
nursing care particularly in cases with dementia. Dementia was a 
poor prognostic marker, reported by Canadian study (PLOS) and 
Korean study [16]. Half of the cases with cerebrovascular accident 
died; pre-COVID status of non-survivors of stroke cases were 
wheelchair bound though their swallowing was said to be normal. 
When they acquired severe COVID pneumonia, their coughing effort 
became weak. With the additive effect of poor chest expansion, 
they were vulnerable to mortality. It gave another evidence for 
stroke as an important factor [12,14,15,17]. Next comorbid disease 
having high mortality was chronic liver disease (odds ratio 0.50; 
95% CI 0.22 – 1.13; p = 0.09); nearly half were non-survivors 
(43.75%). Patients with chronic liver disease had poor immune 
function causing severe pneumonia. The etiology was alcoholism 
and hepatitis B viral disease. They were in decompensated state 
of cirrhosis; and four cases had portal hypertension- ascites and 
splenomegaly. Chronic liver disease was rarely mentioned as 
increased risk of mortality in meta-analysis [14]; however, in the 
study done in Korea pointed out liver disease as poor prognostic 
factor [16].

Obesity was reported as a risk factor for mortality in several 
studies [14], and having multiple comorbidities and obesity 
showed a dose-response relationship [18]. Nevertheless, only one 
third of obese cases were fatal in this study. In the study done in 
Georgia, immunosuppression, hypertension, age over 65 years and 
morbid obesity were independent predictors of mortality [19]. 
However, systematic review by [13] found that obesity was not 
associated with mortality though it had high prevalence. Therefore, 
it was supported by this study; obesity was not associated with 
death (odds ratio 1.25; 95% CI 0.62 – 2.49; p = 0.533). In addition, 
the mortality rate of obese patients was more or less the same as 
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that of cardiovascular disease, COPD and tuberculosis in this study. 
Chronic lung disease was not a risk factor for mortality (odds 
ratio 0.10; 95% CI 0.29 – 2.42; p = 0.751); it confirmed the finding 
“asthmatic patients were found to be at a reduced risk of COVID-19 
hospitalization and severity in several large COVID-19 cohort 
studies” [20,21]. Although Systematic review & meta-analysis 
pointed out “comorbid respiratory disease was identified as the 
strongest risk factor for COVID-19 severity” [15,16], mortality rate 
of those with chronic respiratory diseases (COPD, Asthma) was 
31.8% (7/22) in this study. It was emphasized that heart failure 
and atrial fibrillation were common cardiovascular markers for 
bad outcome [22], however it was not significantly related with 
(odds ratio 1.15; 95% CI 0.62 – 2.14; p = 0.656). Most of them had 
ischemic heart disease; some had stent, and some had coronary 
artery bypass graft. They had controlled heart failure.

Pulmonary tuberculosis due to Mycobacterium tuberculosis 
was mentioned as likely increased susceptibility to SARS-CoV-2 and 
increases COVID-19 severity in one study [23], however, it did not 
significantly influence the mortality in this study (OR: 1.38; 95% CI 
0.48 – 3.99; p = 0.555). Because the majority of cases received anti-
tuberculous therapy for at least 2 months i.e., in sputum conversion 
state; and, they were not immunocompromised. In addition, their 
chest X-ray revealed mild patchy opacity in one or both upper 
zone; there was no evidence of collapse or consolidation. Effect 
of smoking on COVID-19 infection was negative. Smokers and 
previous smokers aged under 69 were at higher risk of COVID-19 
infection; moreover, mortality rate of older smokers were twice 
than never smokers [24]. Smoking was independently associated 
with increased risk of mortality in patients with COVID-19 infection 
[25,26]. However, current smoking was not significantly related 
with mortality (odds ratio 0.80; 95% CI 0.47 – 1.35; p = 0.399). The 
possibility of association between severity of drinking and risk of 
COVID-19 infection as it causes general poor health [27]; effect of 
alcohol on liver may result in reduced immunity. Several reports 
mentioned increased prevalence of alcohol use during COVID-19 
era particularly in lock-down period. Alcoholics were increased 
prevalent to COVID-19 infection [28]. Moreover, degree of alcohol 
drinking and mortality risks of COVID-19 was explained [27,29]. In 
this study, alcohol did not cause mortality significantly (odds ratio 
1.02; 95% CI 0.52 – 1.99; p = 0.952). Patients over 65 years old (OR: 
0.47, 95% CI 0.31– 0.72; p < 0.001) were found to be risk factor for 
severity and mortality; it was mentioned in the previous findings 
[4,16,30]. Report from one meta-analysis, patients with age over 50 
years were associated with 15.4 folds significantly increased risk 
of mortality compared to patients with age younger than 50 year 
[14]. Regarding gender, male sex was not a risk factor for mortality 
in this study (OR: 1.12, 95% CI 0.73 – 1.69; p = 0.60); nevertheless, 
male sex was prone to severe COVID-19 infection and death in 
meta-analysis [14,31,32] mentioned that male sex had higher risk 
of COVID-19 infection; moreover, they were likely to have severe 
infection and death [2]. Those with immunocompromised state may 
have high fatality (OR: 0.72; 95% CI 0.44 – 1.18; p = 0.2); and they 
did benefit from convalescent plasma therapy [33]. It was clearly 
mentioned in other reports that immunocompromised state was a 
well-known risk factors for severe COVID-19 pneumonia and death. 

Conclusion
Comorbidities such as age older than 65 years, hypertension, 

chronic kidney disease and malignancy were a strong risk factor 
for deaths among patients with COVID-19 infection. For prevention 
point of view, they must be in the list of vaccination priority groups 
particularly in poor resource setting. From therapeutic aspect, they 
should be in the first lists for hospital during pandemic period in 
order to reduce morbidity and mortality. They, themselves and 
their family members should be aware of risky nature. The treating 
physician should have awareness on importance of comorbidities 
in addition to clinical data and disease biomarkers to get efficient 
patient management and possibly minimize the related mortality. 
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