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                               Abstract 

Background: Diabetes Mellitus (DM) is one of the major reasons for mortality of hospitalized COVID-19 patients. 
This study aimed to determine the role of multimorbidity anddiagnostic biomarkers in the mortality of diabetic 
COVID-19 patients in the intensive care unit (ICU). 
Methods: We conducted a cross-sectional study among ICU admitted COVID-19 patients with DM at two tertiary-
level hospitals in Dhaka from May 2020 to April 2021. The role of multiple co-morbidities such as lung disease, 
cardiovascular diseases, hypertension, malignancy, hyperthyroidism, etc., including diagnostic biomarkers of 
COVID-19 severity were also assessed.  
Results: Overall, 40% of ICU admitted COVID-19 patients with DM died during the study period. With the increase 
in the number of co-morbidities, the proportion of death increases. The death rate was as high as 86% if COVID-19 
patients had five or more selected chronic diseases. Moreover, smoking habit (AOR= 2.7, 95% CI: 1.6, 4.5), acute 
kidney infection (AOR=5.2,95% CI: 3.0, 8.9), anemia (AOR=1.7, 95%CI: 1.1, 2.8), lymphopenia (AOR=1.9, 95%CI: 
1.2, 3.1), leukocytosis (AOR=1.9, 95%CI: 1.3, 2.9), abnormal D-Dimer (AOR=2.7, 95% CI: 1.7, 4.5), abnormal ALT 
level (AOR=1.5, 95%CI: 1.1, 2.9), and abnormal BUN (AOR=2.1, 95%CI: 1.2, 3.6) was identified as significant 
predictor of mortality.  
Conclusion: A highproportion of mortality was seen among patients with several comorbidities. Sincere attention 
should be given to COVID-19 patients with DM and early consideration of multimorbidity would decrease patients' 
death risk. 
 
Keywords: COVID-19; Diabetes Mellitus; Mortality; Multimorbidity; ICU; Biomarkers. 
  

 
Introduction 
 
Since the inception of the COVID-19 pandemic, 
scientists have emphasized the impact of 
multimorbidity on higher mortality risk of 
patients by using epidemiological data (1,2). 
Diabetes mellitus (DM) patients have a poor 
glucose control mechanism that makes them more 
vulnerable to developing severe COVID-19 
infection, especially among poorly controlled 
patients(3,4). According to the International 
Diabetes Federation (IDF),there were around 
465 million diabetes mellitus patients worldwide 
in 2019, comprising about 10% of the global 
population(5); predicted to be double by2045(6). 
Among those diagnosed cases,  more than 75% of 
diabetic patients live in low-income or middle-
income countries, especially from Asian 
regions(7). Diabetic patients have approximately 
10 years less life expectancy than normal people, 
and 80% die from cardiovascular diseases (8). 
 
Bangladesh is facing rapid growth in the 
prevalence of diabetes mellitus and other non-
communicable diseases. According to IDF report 
of February 2022, there is more than 13 million 
adult case of diabetes mellitus in Bangladesh 

which is 12.5% of total adult population (6).This 
indicates a sharp increase in both the number and 
prevalence of DM when compared to estimates 
last few years (9,10). Moreover, DM is the reason 
of more than 3% of all death in Bangladesh (11).  
 
There is also a potential pathogenetic relationship 
between uncontrolled blood glucose and COVID-
19, which affect inflammation, immune system, 
and activation of the renin-angiotensin-
aldosterone system (RAAS), etc.(12). Moreover, 
Cardiovascular disease, cancer, hypertension, 
lung disease, hypothyroidism and some other 
chronic diseases are also associated with severe 
form of COVID-19 infection(13). Treatments for 
chronic diseases like cancer weakens patients’ 
ability to fight with other disease. As COVID-19 
is associated with severe lung infection therefore, 
a preexisting of lung disease can make the 
condition worse. Similarly, having cardiovascular 
problems and hypertension can also increase the 
risk of life threatening COVID-19 infection (14). 
 
After the inception of COVID 19 pandemic a vast 
number of studies have been conducted 
worldwide on available diagnostic biomarkers 
such as anemia value, D-dimer, platelet count, 
lymphocyte count, etc. showed a good predictive  
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value for severe infection (15,16). Study has also 
been conducted among ICU patients regarding the 
role of comorbidity in mortality and observed an 
association of severe progression and death(17). 
However, the research in Bangladesh is very 
much limited to various socio-demographic 
factors and mental health condition.  
 
A high prevalence of DM among Bangladeshi 
adults urges special attention to COVID-19 
patients with DM. However, study focusing on 
COVID 19 patients in ICU with DM have not 
been conducted in Bangladesh and very limited 
around the world yet though there is a potential 
pathogenetic relationship. Moreover, the impact 
of multiple co-morbidities has not been clearly 
demonstrated. Therefore, the aim of this study 
was to assess the role of multiple co-morbidities 
(selected chronic diseases) such as lung disease, 
cardiovascular diseases, hypertension, 
malignancy, hyperthyroidism etc. including 
available diagnostic biomarkers among ICU 
patients having diabetes mellitus.  
 

Methodology  
 
Study design 
 
We conducted a cross-sectional study among 
COVID-19 patients with Diabetic Mellitus who 
were admitted to the intensive care unit (ICU) of 
two conveniently selected COVID-19 dedicated 
tertiary-level hospitals located inside Dhaka city. 
Data from ICU admitted patients were collected 
from August 2020 to July 2021. During the study 
period, complete set of demographic information 
and medical records of 564 diabetic patients were 
retrieved for analysis. Reverse Transcription 
Polymerase Chain Reaction (RT-PCR) assay for 
COVID-19 infection was applied to each of the 
patients for confirmation.  
 
Tools and variables 
 
Primarily we have recorded various socio-
demographic characteristics of patients’ which 
includes the age, gender, and smoking habit of the 
participants. In line with the aim, we have 
targeted the presence of various comorbidities, 
such as hypertension, lung disease, malignancy,  

 
 
cardiovascular disease and hypothyroidism. 
Multimorbidity was determined by the presence 
of any of the five selected chronic diseases 
(hypertension, lung disease, CVD, malignancy, 
hypothyroidism) with diabetes mellitus. For the 
presence of any of those disease the proportion of 
death increases compared to people those does not 
have. We have assessed diagnosis results related 
to severe COVID-19 infection such as acute 
kidney injury (AKI), blood group, acute 
respiratory distress syndrome (ARDS), bacterial 
co-infection, anemia, lymphocytopenia, 
leukocytosis, D-Dimer level, sodium level, ALT 
level, CRP, Ferritin, BUN. On the basis of 
severity, the presence of ARDS was divided into 
mild, moderate and severe. 
 
Statistical analysis 
 
The descriptive statistics (mean, frequency, 
percentage) were used to describe the explanatory 
and dependent variables. The status of 
multimorbidity and its impact on mortality was 
described by bar diagram. To determine the 
association between various explanatory variables 
and death in ICU, Pearson’s chi-square test, 
Mann-Whitney U test, Fisher’s exact test were 
fitted when appropriate. Statistically significant 
variables were subjected to multiple logistic 
regression analyses to identify the predictors of 
ICU death in COVID-19 infection.  Data were 
analyzed by IBM SPSS version 23 statistical 
package software. A p-value of <0.05 was 
considered statistically significant.  
 
Ethical consideration 
 
The Ethical approval of this research was 
obtained from the Institutional Review Board 
(IRB) of North South University (NSU), 
Bangladesh (2020/OR-NSU /IRB-No-). The study 
was completed following the suggestion and 
guidelines of the IRB of NSU. Informed consent 
from patients was waived as it was a hospital-
based retrospective cross-sectional study. All the 
patient’s data were maintained confidential. The 
Helsinki Declaration (1964) was followed in the 
whole procedure of the research.  
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Results  
 
Overall, 564 ICU admitted COVID-19 patients 
with DM were included in the analysis, of them 
226 (40%) patients died. The mean age of the 
diabetic COVID-19 patients was 58.6 years and 
the mean age of the non-survivor group was much 
lower (63 years) than the survivor/ discharged 

group (56 years). The death rate was much higher 
among patients aged 60 years or more (51.5%) 
and the association was statistically significant. 
Male also poses a higher death rate (43%) 
compared to female (33%) and smoking has a 
highly significant association with COVID-19 
mortality in diabetic patients.  

 
Table 1:Socio-demographic characteristics, comorbidities of COVID-19 patients  
 

Variables  Total 
N = 564 

Survivors 
N = 338 

Non-survivors 
N = 226 

P value 

Age(years), Mean ± SD 58.58 ± 11.33 55.86 ± 9.9 62.64 ± 12.1  
< 60 years  298 209 (70.1) 89 (29.9) <0.01* 
≥ 60 years  266 129 (48.5) 137 (51.5)  
Gender    0.03* 
Male 396 (70.2) 226 (57.1) 170 (42.9)  
Female  168 (29.8) 112 (66.7) 56 (33.3)  
Smoking    <0.01* 
Yes  136 (24.1) 59 (43.4) 77 (56.6)  
No  428 (75.9) 279 (65.2) 149 (34.8)  
Hypertension    0.08 
Yes 277 (49.1) 156 (56.3) 121 (43.7)  
No 287 (50.9) 182 (63.4) 105 (36.6)  
Lung disease    0.03* 
Yes  112 (19.9) 57 (50.9) 55 (49.1)  

No 452 (80.1) 281 (62.2) 171 (37.8)  

Malignancy    0.02* 

Yes  11 (2.0) 3 (27.3) 8 (72.7)  
No  553 (98) 335 (60.6) 218 (39.4)  
Hypothyroidism    0.01* 
Yes  80 (14.2) 38 (47.5) 42 (52.5)  
No  484 (85.8) 300 (62.0) 184 (38.0)  
Cardiovascular disease    <0.01* 
Yes  171 (30.3) 80 (46.8) 91 (53.2)  
No 393 (69.7) 258 (65.6) 135 (34.4)  

 
 
 
 
 
 
 
 



Int. J. Curr. Res. Med. Sci. (2025). 11(2): 45-55 
 
 
 
 
 

 

50 

 

 
 
Figure 1. Multimorbidity and deaths rate of COVID 19 Patients with diabetes mellitus at ICU  
 

 
 
 
The figure 1 is a clear indicator of multimorbidity 
impact on the death rate of ICU admitted COVID-
19 patients with DM. If the patients had no 
considered comorbidity other than DM, the death 
rate was around 27%. The death rate was 
drastically increased with the increase in 
comorbidity numbers. According to our 
observations, there were patients with five 
comorbidities, including DM, and in those cases, 
the death rate is very high at around 86%. The 
death rate was 59% when there were four 
comorbidities, including DM, and 47% when 
three comorbidities. Our chi-square analysis also 
identified a statistically significant association 
with the presence of all selected co-morbidities 
except hypertension (p<0.05).  

 
We have also assessed the blood group of our 
patients, where group B followed by A was more 
common than the O or AB blood group. The 
death rate was higher among A and O blood 
group patients. The prevalence of acute kidney 
infection (AKI) was very high (31.6%) among 
COVID-19 patients with DM and associated with 
a high death rate in ICU patients. Moreover, 
26.6% had moderate, and 13.1% had severe 
ARDS, which showed a statistical association 
with an increased death rate. We have also 
analyzed available diagnostic biomarkers, and the 
majority of them have a statistically significant 
association with the increased death rate in the 
Mann-Whitney U test (Table 2).  
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Table 2:Diagnostic biomarkers of COVID-19 patients  
 

Variables  Total 
N = 564 

Survivors 
N = 338 

Non-survivors 
N = 226 

P value 

Blood Group     0.25 
A 148 (26.2) 82 (55.4) 66 (44.6)  
AB 56 (9.9) 37 (66.1) 19 (33.9)  
B 257 (45.6) 162 (63.0) 95 (37.0)  
O 103 (18.3) 57 (55.3) 46 (44.7)  
Rhesus (Rh) factor    0.88 
Positive  528 (93.6) 316 (59.8) 212 (40.2)  
Negative  36 (6.4) 22 (61.1) 14 (38.9)  
Acute kidney infection     
Yes  178 (31.6) 77 (43.3) 101 (56.7) <0.01* 
No  386 (68.4) 261 (67.6) 125 (32.4)  
Acute respiratory distress 
syndrome 

   <0.01* 

No 193 (34.2) 134 (69.4) 59 (30.6)  
Mild 147 (26.1) 98 (66.7) 49 (33.3)  
Moderate  150 (26.6) 80 (53.3) 70 (46.7)  
Severe  74 (13.1) 26 (35.1) 48 (64.9)  
Hemoglobin, Mean ± SD 12.32± 2.463 12.66± 2.4 11.82± 2.45 <0.01* 
WBC, Mean ± SD  10.1 ± 2.9 9.72 ± 2.86 10.68 ± 2.88 <0.01* 
Lymphocyte, Mean ± SD  1.33 ± 0.6 1.38 ± 0.63 1.25 ± 0.58 0.01* 
Platelet, Mean ± SD 206.2 ± 63.99 208.1 ± 66.63 203.4 ± 59.88 0.82 
D-dimer, Mean ± SD 3.3 ± 1.62 3.14 ± 1.65 3.52 ± 1.54 <0.01* 
LDH, Mean ± SD 484.19 ± 225.1 460.69 ± 187.1 519.34 ± 268.9 0.13 
CRP, Mean ± SD 68.03 ± 64.8 59.1 ± 56.7 81.37 ± 73.53 <0.01* 
Ferritin, Mean ± SD 637.19 ± 481.1 612.65 ± 427.4 673.88 ± 550.7 0.04* 
Creatinine, Mean ± SD 1.47 ± 1.51 1.44 ± 1.48 1.52 ± 1.56 0.51 
AST, Mean ± SD 56.88 ± 31.86 52.27 ± 25.38 63.77 ± 38.67 <0.01* 
ALT, Mean ± SD 69.13 ± 43.5 64.5 ± 40.24 76.05 ± 47.2 <0.01* 
BUN, Mean ± SD 19.83 ± 8.9 19.08 ± 8.6 20.95 ± 9.25 0.01* 
Sodium, Mean ± SD 136.21 ± 6.48 136.57 ± 5.87 135.66 ± 7.28 0.04* 
Potassium, Mean ± SD  4.22 ± 0.78 4.25 ± 0.73 4.17 ± 0.86 0.07 

 
We have also undergone a multiple logistic 
regression analysis to see the determinants of 
mortality among diabetic COVID-19 patients in 
the ICU. Our analysis revealed that, smoking 
habit (AOR= 2.7, 95% CI: 1.6, 4.5), acute kidney 
infection (AOR=5.2,95% CI: 3.0, 8.9), anemia 
(AOR=1.7, 95%CI: 1.1, 2.8), lymphocytopenia 

(AOR=1.9, 95%CI: 1.2, 3.1), leukocytosis 
(AOR=1.9, 95%CI: 1.3, 2.9), abnormal D-Dimer 
(AOR=2.7, 95% CI: 1.7, 4.5), abnormal ALT 
level (AOR=1.5, 95%CI: 1.1, 2.9), and abnormal 
BUN (AOR=2.1, 95%CI: 1.2, 3.6) was significant 
predictor of mortality(Table 3).  
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Table 3. Multiple logistic regression analysis of statistically significant factors of ICU mortality  
 

Associated factor  AOR 95% CI P value 
LCI UCI 

Age (<60 years) 0.12 0.07 0.21 
 

<0.01* 

Gender (female) 0.76 0.47 1.24 0.27 
Smoking (yes) 2.68 1.61 4.46 <0.01* 
Lung disease (yes) 1.12 0.63 1.92 0.73 
Malignancy (yes) 2.29 0.52 1.57 0.27 
Hypothyroidism (yes) 1.22 0.68 2.16 0.51 
Acute kidney disease (yes) 5.18 3.01 8.94 <0.01* 
Preexisting CVD (yes) 3.06 1.05 8.92 0.09 
Anemia (yes) 1.74 1.11 2.76 0.02* 
Lymphopenia (yes) 1.92 1.21 3.08 0.01* 
Leukocytosis (yes) 1.93 1.26 2.95 <0.01* 
D-Dimer level (abnormal) 2.74 1.71 4.48 <0.01* 
Sodium level (normal)  0.77 0.50 1.18 0.23 
ALT level (abnormal) 1.55 1.02 2.95 0.04* 
CRP (Abnormal) 1.04 0.56 1.93 0.91 
Ferritin (Abnormal) 1.16 0.68 1.97 0.58 
BUN (Abnormal) 2.08 1.20 3.61 0.01* 

 

Discussion 
 
A large number of studies have been conducted 
focusing on COVID-19 since the inception of the 
pandemic. However, a few studies have focused 
on ICU patients. The current study is focused on 
the multimorbidity of ICU patients with COVID-
19 and DM, which has come up with some critical 
observations. According to our analysis, a high 
proportion (40%) of ICU patients with COVID-19 
died, indicating coronavirus's potential 
pathogenetic relationship with uncontrolled blood 
glucose. The overall balance of ICU death was 
also much lower in previous studies conducted in 
Bangladesh and India (18,19). We have 
successfully assessed the impact of 
multimorbidity on the mortality of ICU admitted 
COVID-19 patients with DM. Where, the death 
rate of ICU patients was drastically increased with 
the increase of comorbidity numbers. A study 
conducted in Scotland identified a significant 
impact of multimorbidity on mortality, with 48% 
increase in death risk (20). Multimorbidity was 
also observed as an independent predictor of 

greater risk of severe infection and mortality in 
the United kingdom (21). 
 
A recently conducted study has identified acute 
kidney disease, cardiovascular disease, respiratory 
disease, diabetes, hypertension, and cancer as 
independent determinants of COVID 19 mortality 
(22). We have also observed a statistically 
significant association between these 
comorbidities and the mortality of ICU patients. 
Another study also discussed the increase in the 
mortality risk, which concluded that having at 
least one of those comorbidities is associated with 
a significant increase in mortality (23). Abnormal 
BUN, an indicator of kidney infection, was also 
identified as a significant predictor of mortality. 
The BUN, BAR, and albumin levels were also 
described as reliable predictors of mortality of 
hospitalized covid 19 patients in several 
previously conducted studies (24,25). A study 
conducted in Iran identified anemia as an 
independent predictor of COVID-19 death, which 
corroborates our findings(26).  
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Li Tan et al. concluded that lymphopenia as a 
reliable indicator of the severity, hospitalization 
and increased death rate in COVID-19 patients. 
They also suggested to includeit in the diagnosis 
and therapeutic guidelines of COVID-19 patients 
(27).Our analysis has also identified lymphopenia 
as independent predictor of mortality of ICU 
admitted COVID-19 patients. A study conducted 
by Babak et al. observed a significant association 
between rate of mortality in patients with 
COVID‐19and leukocytosis(28). Our analysis 
also identified leukocytosis as independent 
predictor for COVID-19 related mortality of ICU 
patients. Previous studies have identified liver 
dysfunction as independent predictor for COVID-
19 infection(29,30). In our analysis, we have 
identified abnormal ALT level as an indicator for 
ICU mortality of diabetic COVID-19 patients. 
Therefore, liver dysfunction related indicators 
should be closely monitored among hospitalized 
patients.  
 
We have also determined the statistical 
association between demographic factors with the 
mortality of ICU patients. According to this study, 
smokers with DM are at high risk of COVID-19-
related mortality. A study conducted in the UK 
also identified that smoking is associated with a 
higher infection rate, increased severity of 
infection, and mortality (31). 
 
This was probably the first study in 
Bangladesh which specifically focused on 
COVID-19 patients with DM and assessment of 
multimorbidity. It has successfully reveled the 
impact of multimorbidity in the mortality of 
COVID-19 patients and also identified some other 
critical determinants for ICU death of diabetic 
patients. Besides these important findings, the 
study has several limitations. The study was 
conducted in only two hospitals of Dhaka city, a 
confined geographic area that limits the 
generalizability of our findings. Collection of 
samples from each of the administrative division 
of Bangladesh would assure the significancy of 
findings. Moreover, inclusion of some other 
important variables such as patient’s lifestyle, 
habit, BMI, qSOFA score would provide more 
reliable results. We did not follow the patients  
 

 
 
after discharge from the hospital, which was also 
important to identify some other crucial findings.  
 

Conclusion 
 
Non-communicable disease specially diabetes 
mellitus has become a burden for Bangladesh 
health system and inception of COVID-
19pandemic made the burden an enormous 
challenge. Our analysis has revealed a high 
proportion of death among COVID-19 patients 
with DM. Moreover, patients with several 
comorbidities increase the death risk to a very 
high level. Therefore, sincere attention should be 
given to COVID-19 patients with DM and an 
early consideration of those multimorbidity in 
treatment procedures is essential to decrease the 
death risk of patients.  
 

References 
 
1.  Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et 

al. Clinical course and risk factors for 
mortality of adult inpatients with COVID-19 
in Wuhan, China: a retrospective cohort 
study. Lancet. 2020;395(10229):1054–62.  

2.  Corona G, Baldi E, Isidori AM, Paoli D, 
Pallotti F, De Santis L, et al. SARS-CoV-2 
infection, male fertility and sperm 
cryopreservation: a position statement of the 
Italian Society of Andrology and Sexual 
Medicine (SIAMS) (Società Italiana di 
Andrologia e Medicina della Sessualità). J 
Endocrinol Invest. 2020;43(8):1153–7.  

3.  Erener S. Diabetes, infection risk and 
COVID-19. Mol Metab. 2020;39.  

4.  Fleming N, Sacks LJ, Pham CT, Neoh SL, 
Ekinci EI. An overview of COVID-19 in 
people with diabetes: Pathophysiology and 
considerations in the inpatient setting. 
Diabet Med. 2021;38(3).  

5.  IDF. International Diabetes Federation. IDF 
Diabetes Atlas. 7th ed. Vol. 7th editio, 
Brussels, Belgium: International Diabetes 
Federation. Brussels; 2015.  

6.  Saeedi P, Petersohn I, Salpea P, Malanda B, 
Karuranga S, Unwin N, et al. Global and 
regional diabetes prevalence estimates for 
2019 and projections for 2030 and 2045:  



Int. J. Curr. Res. Med. Sci. (2025). 11(2): 45-55 
 
 
 
 
 

 

54 

 

 
 
 Results from the International Diabetes 

Federation Diabetes Atlas, 9th edition. 
Diabetes Res Clin Pract. 2019;157.  

7.  Flood D, Seiglie JA, Dunn M, Tschida S, 
Theilmann M, Marcus ME, et al. The state 
of diabetes treatment coverage in 55 low-
income and middle-income countries: a 
cross-sectional study of nationally 
representative, individual-level data in 680 
102 adults. Lancet Heal Longev. 
2021;2(6):e340–51.  

8.  Sarwar N, Gao P, Kondapally Seshasai SR, 
Gobin R, Kaptoge S, Di Angelantonio E, et 
al. Diabetes mellitus, fasting blood glucose 
concentration, and risk of vascular disease: 
A collaborative meta-analysis of 102 
prospective studies. Lancet. 
2010;375(9733):2215–22.  

9.  Akhtar S, Nasir JA, Sarwar A, Nasr N, 
Javed A, Majeed R, et al. Prevalence of 
diabetes and pre-diabetes in Bangladesh: a 
systematic review and meta-analysis. BMJ 
Open. 2020;10(9):e036086.  

10.  Sayeed MA, Banu A, Khan AR, Hussain 
MZ. Prevalence of diabetes and 
hypertension in a rural population of 
Bangladesh. Diabetes Care. 
1995;18(4):555–8.  

11.  World Health Organization (WHO). 
Diabetes country profiles, 2016: 
Bangladesh. France: WHO (2016); 2016.  

12.  Lim S, Bae JH, Kwon HS, Nauck MA. 
COVID-19 and diabetes mellitus: from 
pathophysiology to clinical management. 
Nat Rev Endocrinol. 2021;17(1):11–30.  

13.  Hacker KA, Briss PA, Richardson L, Wright 
J, Petersen R. COVID-19 and Chronic 
Disease: The Impact Now and in the Future. 
Prev Chronic Dis. 2021;18:1–6.  

14.  Centre for Disease Control and Prevention 
(CDC). COVID 19: Medical Conditions 
[Internet]. 2022. Available from: 
https://www.cdc.gov/coronavirus/2019-
ncov/need-extra-precautions/people-with-
medical-conditions.html  

15.  Hashem MK, Khedr EM, Daef E, 
Mohamed-Hussein A, Mostafa EF, Hassany 
SM, et al. Prognostic biomarkers in COVID-
19 infection: value of anemia, neutrophil-to-
lymphocyte ratio, platelet-to-lymphocyte  

 
 
 ratio, and D-dimer. Egypt J Bronchol. 

2021;15(1).  
16.  Önal P, Klllnç AA, Aygün FD, Aygün F, 

Durak C, Akkoç G, et al. Diagnostic and 
Prognostic Biomarkers of Coronavirus 
Disease 2019 in Children. J Trop Pediatr. 
2022;68(2).  

17.  Sanyaolu A, Okorie C, Marinkovic A, 
Patidar R, Younis K, Desai P, et al. 
Comorbidity and its Impact on Patients with 
COVID-19. SN Compr Clin Med. 
2020;2(8):1069–76.  

18.  Mohsin FM, Nahrin R, Tonmon TT, Nesa 
M, Tithy SA, Saha S, et al. Lifestyle and 
comorbidity-related risk factors of severe 
and critical COVID-19 infection: A 
comparative study among survived covid-19 
patients in Bangladesh. Infect Drug Resist. 
2021;14:4057–66.  

19.  De Souza R, Mhatre S, Qayyumi B, 
Chitkara G, Madke T, Joshi M, et al. 
Clinical course and outcome of patients with 
COVID-19 in Mumbai City: An 
observational study. BMJ Open. 2021;11(5).  

20.  Agrawal U, Azcoaga-Lorenzo A, 
Fagbamigbe AF, Vasileiou E, Henery P, 
Simpson CR, et al. Association between 
multimorbidity and mortality in a cohort of 
patients admitted to hospital with COVID-
19 in Scotland. J R Soc Med. 2021;  

21.  Chudasama Y V., Zaccardi F, Gillies CL, 
Razieh C, Yates T, Kloecker DE, et al. 
Patterns of multimorbidity and risk of severe 
SARS-CoV-2 infection: an observational 
study in the U.K. BMC Infect Dis. 
2021;21(1).  

22.  Biswas M, Rahaman S, Biswas TK, Haque 
Z, Ibrahim B. Association of Sex, Age, and 
Comorbidities with Mortality in COVID-19 
Patients: A Systematic Review and Meta-
Analysis. Intervirology. 2021;64(1):36–47.  

23.  Mason KE, Maudsley G, McHale P, 
Pennington A, Day J, Barr B. Age-Adjusted 
Associations Between Comorbidity and 
Outcomes of COVID-19: A Review of the 
Evidence From the Early Stages of the 
Pandemic. Front Public Heal. 2021;9.  

24.  Küçükceran K, Ayrancı MK, Girişgin AS, 
Koçak S, Dündar ZD. The role of the 
BUN/albumin ratio in predicting mortality  



Int. J. Curr. Res. Med. Sci. (2025). 11(2): 45-55 
 
 
 
 
 

 

55 

 

 
 

 

in COVID-19 patients in the emergency 
department. Am J Emerg Med. 2021;48:33–
7.  

25.  Ye B, Deng H, Zhao H, Liang J, Ke L, Li 
W. Association between an increase in 
blood urea nitrogen at 24 h and worse 
outcomes in COVID-19 pneumonia. Ren 
Fail. 2021;43(1):347–50.  

26.  Faghih Dinevari M, Somi MH, Sadeghi 
Majd E, Abbasalizad Farhangi M, Nikniaz 
Z. Anemia predicts poor outcomes of 
COVID-19 in hospitalized patients: a 
prospective study in Iran. BMC Infect Dis. 
2021;21(1).  

27.  Tan L, Wang Q, Zhang D, Ding J, Huang Q, 
Tang YQ, et al. Lymphopenia predicts 
disease severity of COVID-19: a descriptive 
and predictive study. Signal Transduct 
Target Ther. 2020;5(1).  

 
 

28.  Sayad B, Afshar ZM, Mansouri F, Rahimi 
Z. Leukocytosis and alteration of 
hemoglobin level in patients with severe 
COVID-19: Association of leukocytosis 
with mortality. Heal Sci Reports. 2020;3(4).  

29.  Salık F, Uzundere O, Bıçak M, Akelma H, 
Akgündüz M, Korhan Z, et al. Liver 
function as a predictor of mortality in 
COVID-19: A retrospective study. Ann 
Hepatol. 2021;26.  

30.  Khoonsari M, Zamani F, Niya MHK, 
Hemmasi G, Ajdarkosh H, Faraji A, et al. 
Liver enzymes and inpatient deaths in 
COVID-19 hospitalized patients. Hepat 
Mon. 2020;20(11):1–6.  

31.  Clift AK, von Ende A, Tan PS, Sallis HM, 
Lindson N, Coupland CAC, et al. Smoking 
and COVID-19 outcomes: an observational 
and Mendelian randomisation study using 
the UK Biobank cohort. Thorax. 
2022;77(1):65–73. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Access this Article in Online 
 

 

Website: 
www.ijcrims.com 
 
Subject: 
Medical Sciences 

Quick Response Code 

DOI: 10.22192/ijcrms.2025.11.02.006 

 

How to cite this article:  
Shuvajit Saha, Faroque Md Mohsin, Maherun Nesa, Shekh Mohammad Mostafa, Aditta Das, Seema 
Roy, Zahidul Mostafa, Rahat Noor, Rupali Debnath, Sinigdha Islam, Mahmudul Mannan, Zeenat Un 
Nisa, Mohammad Delwer Hossain Hawlader. (2025). Mortality of COVID-19 Patients at ICU with 
Diabetes Mellitus in Bangladesh: Role of Multimorbidity and Diagnostic Biomarkers. Int. J. Curr. Res. 
Med. Sci. 11(2): 45-55.   
DOI: http://dx.doi.org/10.22192/ijcrms.2025.11.02.006 
 


