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Association of dysglycemia with severity of COVID-19 disease in
Bangladeshi patients

Abstract
Background: The coronavirus disease 2019 (COVID-19) pandemic has had a significant global 
impact. While pre-existing diabetes is a known risk factor for severe COVID-19, recent evidence 
suggests that severe COVID-19 may also significantly contribute to the development of new-onset 
dysglycemia. 
Objective: To determine the association between COVID-19 severity and the development of 
new-onset dysglycemia (diabetes and prediabetes) among Bangladeshi patients and to identify 
clinical factors associated with this relationship.
Methods: This cross-sectional study enrolled 88 participants without a pre-existing diagnosis of 
diabetes mellitus within 6 months of COVID-19 infection from the post-COVID outpatient clinic and 
the Department of Endocrinology of Bangabandhu Sheikh Mujib Medical University, Dhaka, from 
July 2021 to June 2022 by convenient sampling. Patients were categorized based on COVID-19 
severity (mild/moderate vs. severe) and assessed by oral glucose tolerance tests (OGTT) and 
hemoglobin A1c (HbA1c). Glucose levels were measured by glucose oxidase method and HbA1c 
through ion-exchange high-performance liquid chromatography.  
Results: Among 88 participants, 11 had severe COVID-19, and 77 had mild-to-moderate. The severe 
group had a lower frequency of urban residence than rural (63.6% vs. 92.2%, p=0.02), lower 
vaccination rates (63.6% vs. 92.2%, p=0.02), and lower lymphocyte count than the mild to moderate 
group (35.0% vs. 19.3%, p=0.03). At 6 months, severe COVID-19 cases had higher fasting (p=0.05) 
and plasma glucose 2-hour after 75-gm oral glucose (p=0.01) but no significant differences in HbA1c 
(5.6 vs. 5.8%, p=0.11) than the mild to moderate group. Dysglycemia was more prevalent in severe 
cases than mild to moderate cases (63.6% vs. 31.2%, p=0.04; prediabetes 54.5% vs. 22.1%, diabetes 
9.1% in both), with an odds ratio for dysglycemia 3.68 (95% CI: 1.03-14.88, p=0.04).
Conclusion: Severe COVID-19 is observed to be associated with the development of new-onset 
dysglycemia, particularly prediabetes, in Bangladeshi patients. [J Assoc Clin Endocrinol Diabetol 
Bangladesh, January 2025; 4 (1): 04-08]
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Introduction
The emergence of Coronavirus disease 2019 
(COVID-19) in late 2019 triggered a global health 

crisis, with the Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) leading to a wide range 
of symptoms and disease severities. While most cases 

presented with mild to moderate illness, a 
considerable number of patients progressed to severe 
disease requiring hospitalization, oxygen therapy, and 
intensive care.1 Understanding the factors influencing 
COVID-19 severity is crucial for optimizing patient 
care and developing effective strategies to combat the 
virus. 
One concerning aspect of COVID-19 infection is its 
potential to exacerbate existing chronic conditions, 
particularly diabetes. Studies have shown that 
pre-existing diabetes significantly increases the risk 
of severe COVID-19 complications and mortality.2 
However, a growing body of evidence suggests a 
more complex relationship, with COVID-19 itself 
potentially triggering the development of new-onset 
dysglycemia.3 Recent research indicates a potential 
link between the severity of COVID-19 infection and 
the development of new-onset dysglycemia.4 This 
newfound association necessitates further 
investigation, particularly in regions like Bangladesh, 
where the prevalence of both COVID-19 and diabetes 
is high.5

Bangladesh has emerged as a global hotspot for both 
COVID-19 and diabetes. According to the 
International Diabetes Federation (IDF), in 2021, the 
estimated national diabetes prevalence of Bangladesh 
was 14.2%, highlighting the vulnerability of the 
population.6 Furthermore, research revealed a 
significant burden of COVID-19 cases in Bangladesh, 
with potential underreporting.7 Given this context, 
investigating the interplay between COVID-19 
severity and new onset dysglycemia in Bangladesh 
holds significant public health implications.
COVID-19 may trigger new-onset diabetes through 
multiple mechanisms, including direct viral damage 
to pancreatic beta cells, leading to beta-cell 
dysfunction and systemic inflammation, causing 
insulin resistance. Additionally, the use of 
corticosteroids in severe cases may exacerbate 
hyperglycemia.8 Unveiling the potential link between 
COVID-19 and new onset dysglycemia can 
contribute to a more comprehensive understanding of 
the virus's long-term effects. It can also inform the 
development of targeted interventions for high-risk 
individuals, particularly those with severe 
COVID-19. Our study aimed to investigate whether 
patients with severe COVID-19 are more likely to 
develop new-onset dysglycemia compared to those 
with mild/moderate illness and to identify clinical 
characteristics associated with COVID-19 severity 

and dysglycemia. By exploring these questions, this 
study sought to contribute to the growing body of 
knowledge surrounding COVID-19 and its potential 
to trigger new-onset diabetes.

Methods
Study design and participants: This cross-sectional, 
observational study was conducted at the 
Post-COVID Outpatient Department (OPD) and the 
Department of Endocrinology of Bangabandhu 
Sheikh Mujib Medical University (BSMMU) from 
July 2021 to June 2022. A total of 88 patients were 
selected by convenient sampling technique based on 
inclusion and exclusion criteria, with patients 
classified into two groups: mild/moderate or severe 
COVID-19 based on clinical severity.9

Selection criteria: Patients were included if they 
had: (1) a COVID-19 diagnosis confirmed via reverse 
transcription polymerase chain reaction (RT-PCR) 
within 6 months prior to enrollment and (2) aged 18 
years or more. Those with (1) pre-existing diagnosis 
of diabetes mellitus, (2) history of taking drugs like 
steroids or cancer chemotherapy before (3) pregnancy 
and lactation were excluded.
Data collection: Data were collected using a 
semi-structured questionnaire that included 
demographics (age, sex, residence), COVID-19 
severity, and pre-existing medical conditions. 
Lymphocyte counts, C-reactive protein (CRP), and 
D-dimer level during infection were obtained from 
medical records. COVID-19 severity was classified 
based on clinical criteria, including hospitalization, 
oxygen therapy, and intensive care unit (ICU) 
admission.9

Glycemic measurements:  Glycemic assessments 
were performed using the oral glucose tolerance test 
(OGTT) and glycated hemoglobin level (HbA1c). 
Fasting plasma glucose (FPG) and 2-hour 
post-glucose plasma glucose (2h PG) levels were 
measured using the glucose-oxidase method. HbA1c 
was measured using ion-exchange high-performance 
liquid chromatography (HPLC).
Statistical analysis: Descriptive statistics were used 
to summarize patient characteristics, including age, 
body mass index (BMI), vaccination status, and 
COVID-19 severity. Continuous variables were 
expressed as mean ± standard deviation (SD) or 
median and interquartile range (IQR), while 
categorical variables were presented as frequencies 
and percentages. To compare groups (mild/moderate 

vs. severe COVID-19), the Chi-square or Fisher's 
exact test was applied for categorical data, and the 
independent t-test or Mann-Whitney U test was used 
for continuous variables. The association between 
COVID-19 severity and the development of 
new-onset dysglycemia was evaluated using odds 
ratios (OR) with a 95% confidence interval (CI). A 
p-value of <0.05 was considered statistically 
significant. All statistical analyses were performed 
using SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA).
Ethical Considerations: This study adhered to the 
principles of the Declaration of Helsinki. Approval 
from the Institutional Review Board (IRB) of 
BSMMU (Reg: No: 3749; BSMMU/2022/219) was 
obtained before study initiation. Patient 
confidentiality and anonymity were maintained 
throughout the study, and informed consent was taken 
from all participants.

Results
A total of 88 patients were included in the study, with 
11 categorized as having severe COVID-19 and 77 as 
mild-to-moderate cases. The mean age was slightly 
higher in the severe group (37 years vs. 33.89 years), 
but this difference was not statistically significant 
(p=0.11). The groups had no significant differences in 
body mass index (BMI) or the prevalence of 
pre-existing hypertension. However, rural residence 
(p=0.02) and lower vaccination rates (p=0.00) were 

significantly more common in the severe COVID-19 
group. Lymphocyte levels were significantly lower in 
the severe group (p=0.03). At the same time, other 
inflammatory markers, such as CRP and D-dimer, 
showed non-significant trends toward being higher in 
the severe group [Table-I].
At the 6-month follow-up, the severe COVID-19 
group had significantly higher FPG (p=0.05) and 2h 
PG levels (p=0.01) than the mild-to-moderate group. 
However, the two groups had no significant 
difference in HbA1c levels (p=0.55) [Table-II].

The overall prevalence of dysglycemia was 
significantly higher in the severe COVID-19 group 
(63.6%) compared to the mild-to-moderate group 

(31.2%) (p=0.047). The severe group had a higher 
prevalence of prediabetes (54.5% vs. 22.1%), while 
the prevalence of diabetes was similar between the 
two groups (9.1% in both) [Figure-1]. Severe 
COVID-19 was associated with a 3.68 times higher 
risk of developing new-onset dysglycemia compared 
to mild to moderate cases (95% CI: 1.03-14.88).

Discussion
Our study found a significant association between 
COVID-19 severity and the development of 
new-onset dysglycemia, particularly prediabetes, in a 
Bangladeshi population. Those who suffered from 
severe COVID-19 had a 3.68 times higher risk of 
developing new-onset dysglycemia compared to 
mild-to-moderate cases within 6 months.  This has a 
similar trend to the Keerthi BY et al. study, which has 
shown a higher prevalence of diabetes and 
prediabetes at 3 months after COVID-19 infection 
(30% and 5%).10 Another study by Li J. found that 
new-onset diabetes and hyperglycemia were 1.75 
times higher in COVID-19 patients than in 
non-COVID-19 patients.4 The underlying 
mechanisms remain unclear, but potential factors 
include viral-induced pancreatic beta-cell dysfunction 
and systemic inflammation.
Interestingly, the occurrence of overt diabetes was 
similar in both severe and mild/moderate COVID-19 
groups in the current study (around 9.1%). This is 
somewhat unexpected, considering the established 
association between diabetes and severe COVID-19 
outcomes. A possible explanation could be the 
relatively small sample size of the study. Larger 
studies might be needed to confirm this finding.
This analysis of COVID-19 cases also revealed some 

interesting trends. While age, BMI, and pre-existing 
conditions (except vaccination) showed no major 
differences between mild/moderate and severe cases, 
vaccination status and residence played a role. Those 
who were unvaccinated and from rural areas were 
more likely to have severe illness. This analysis of 
COVID-19 cases aligns with existing research on the 
critical role of vaccination in reducing disease 
severity.11 However, findings on age, BMI, and 
pre-existing conditions (except vaccination) warrant 
further exploration in larger studies, as established 
knowledge suggests these factors are often linked to 
worse outcomes.12,13 The study aligns with the 
established association between inflammation 
markers and severity.14,15 Further investigation in 
larger cohorts is needed to solidify these findings.
This study acknowledges the limitations inherent to 
its cross-sectional design. Additionally, the sample 
size may limit the generalizability of the findings. 
Future prospective studies with larger cohorts are 
warranted to explore this potential association further.
In summary, our study demonstrates a significant 
association between severe COVID-19 and new-onset 
dysglycemia, particularly prediabetes, highlighting 
the potential role of glucose dysregulation in disease 
severity. While overt diabetes rates were similar 
across groups, the higher prevalence of dysglycemia 
in severe cases suggests the need for further 
exploration of this link. Secondary findings 
emphasize the protective effect of vaccination, while 
lower lymphocyte counts align with immune 
dysregulation in severe COVID-19.

Conclusions
Severe COVID-19 is significantly associated with the 
development of new-onset dysglycemia in 
Bangladeshi patients. The findings suggest that 
severe illness may precipitate impaired glycemic 
control, especially prediabetes. Rural living, lack of 
vaccination and lower lymphocyte count further 
contribute to this risk. Longitudinal studies are 
necessary to explore the underlying mechanisms in 
greater detail.
 
Conflict of interest
The authors have no conflicts of interest to disclose.
Acknowledgments
We gratefully acknowledge Dr. Choudhury Faisal Md. Manzurur 
Rahim for his support in data collection, the Department of 
Biochemistry & Endocrinology, BSMMU for laboratory and logistic 
support respectively. 

Financial Disclosure
The study was funded by the Department of Endocrinology, 
BSMMU. 
Data Availability
Any inquiries regarding supporting data availability of this study 
should be directed to the corresponding author and are available from 
the corresponding author upon reasonable request.
Ethical Approval and Consent to Participate
This study was approved by the Institutional Review Board (IRB) of 
BSMMU, Reg: No: 3749; BSMMU/2022/219. Informed written 
consent was obtained from each participant in the study.
Copyright: ©2025. Azad et al. Published by Journal of Association 
of Clinical Endocrinologist and Diabetologist of Bangladesh. This 
article is published under the Creative Commons CC BY-NC License 
(https://creativecommons.org/licenses/by-nc/4.0/). This license 
permits use, distribution and reproduction in any medium, provided 
the original work is properly cited and is not used for commercial 
purposes.
How to cite this article: Azad MK, Fariduddin M, Manzurur-Rahim 
CFM, Das S, Mahmood SA, Rahman MS. Association of 
dysglycemia with severity of COVID-19 disease in Bangladeshi 
patients. J Assoc Clin Endocrinol Diabetol Bangladesh 2025; 4(1): 
04-08
Publication History
Received on: 22 Aug 2024
Accepted on: 20 Nov 2024
Published on: 01 Jan 2025

References
1. Parasher A. COVID-19: Current understanding of its 

pathophysiology, clinical presentation and treatment. 
Postgrad Med J 2021;97(1147):312-20. DOI: 10.1136/ 
postgradmedj-2020-138577. 

2. Kumar A, Arora A, Sharma P, Anikhindi SA, Bansal N, 
Singla V, et al. A. Is diabetes mellitus associated with 
mortality and severity of COVID-19? A meta-analysis. 
Diabetes Metab Syndr 2020;14(4):535-45. DOI: 10.1016/ 
j.dsx.2020.04.044.

3. Kim SH, Arora I, Hsia DS, Knowler WC, LeBlanc E, 
Mylonakis E, et al. New-onset diabetes after COVID-19. J 
Clin Endocrinol Metab 2023;108(11):e1164-e74. DOI: 
10.1210/clinem/dgad284. 

4. Li J, Li Y, Wang Z, Liu N, He L, Zhang H. Increased risk of 
new-onset diabetes in patients with COVID-19: A systematic 
review and meta-analysis. Front Public Health 
2023;11:1170156. DOI: 10.3389/fpubh.2023.1170156. 

5. Nazneen A, Sultana R, Rahman M, Rahman M, Qadri F, Rimi 
NA, et al. Prevalence of COVID-19 in Bangladesh, April to 
October 2020 – A cross-sectional study. IJID Reg 
2021;1:92-9. DOI: 10.1016/j.ijregi.2021.10.003.

6. Whiting DR, Guariguata L, Weil C, Shaw J. IDF diabetes 
atlas: global estimates of the prevalence of diabetes for 2011 
and 2030. Diabetes Res Clin Pract 2011;94(3):311-21. DOI: 
10.1016/j.diabres.2011.10.029. 

7. Rahman A, Abdulla F, Karimuzzaman M, Hossain MM. 
Burden of COVID-19 on health and wellbeing, education, 
and economy of Bangladesh. Clin Case Rep 
2022;10(11):e6639. DOI: 10.1002/ccr3.6639. 

8. 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. DOI: 
10.1038/s41574-020-00435-4. 

9. Garry EM, Weckstein AR, Quinto K, Bradley MC, Lasky T, 
Chakravarty A, Leonard S, Vititoe SE, Easthausen IJ, Rassen 
JA, Gatto NM. Categorization of COVID-19 severity to 
determine mortality risk. Pharmacoepidemiol Drug Saf 
2022;31(7):721-28. DOI: 10.1002/pds.5436. 

10. Keerthi BY, Sushmita G, Khan EA, Thomas V, Cheryala V, 
Shah C, et al. New onset diabetes mellitus in post-COVID-19 
patients. J Family Med Prim Care 2022;11(10):5961-8. DOI: 
10.4103/jfmpc.jfmpc_316_22. 

11. Rawle MJ, Bertfield DL, Brill SE. Atypical presentations of 
COVID‐19 in care home residents presenting to secondary 
care: a UK single centre study. Aging Med 2020;3(4):237-44. 
DOI: doi: 10.1002/agm2.12126. 

12. Logette E, Lorin C, Favreau C, Oshurko E, Coggan JS, 
Casalegno F, et al. A machine-generated view of the role of 
blood glucose levels in the severity of COVID-19. Front 
Public Health 2021;9:695139. DOI: 10.3389/ 
fpubh.2021.695139. 

13. Emiroglu C, Dicle M, Yesiloglu C, Gorpelioglu S, Aypak C. 
Association between newly diagnosed 
hyperglycemia/diabetes mellitus, atherogenic index of 
plasma and obesity in post-COVID-19 syndrome patients. 
Endocrine 2024;84(2):470-80. DOI: 10.1007/s12020- 
023-03611-4.

14. Meggiolaro A, Sane Schepisi M, Farina S, Castagna C, 
Mammone A, Siddu A, et al. Effectiveness of vaccination 
against SARS-CoV-2 Omicron variant infection, 
symptomatic disease, and hospitalization: a systematic 
review and meta-analysis. Expert Rev Vaccines 
2022;21(12):1831-41. DOI: 10.1080/ 
14760584.2022.2130773. 

15. Chen Y, Klein SL, Garibaldi BT, Li H, Wu C, Osevala NM, et 
al. Aging in COVID-19: Vulnerability, immunity and 
intervention. Ageing Res Rev 2021;65:101205. DOI: 
10.1016/j.arr.2020.101205.

1Md. Kamrul Azad, Resident, Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh; 2Md. Fariduddin, Professor, Department of Endocrinology, BSMMU, Dhaka, Bangladesh; 3Choudhury Faisal Md. 

Manzurur Rahim, Resident, Department of Endocrinology, BSMMU, Dhaka, Bangladesh; 4Sarojit Das, Resident, Department of 
Endocrinology, BSMMU, Dhaka, Bangladesh; 5Sayed Azmal Mahmood, Resident, Department of Endocrinology, BSMMU, 

Dhaka, Bangladesh; 6Md Sajjadur Rahman, Assistant professor, Department of Cardiology, Manikganj Medical college, 
Manikganj, Bangladesh.

*Correspondence: Dr. Md. Kamrul Azad, Resident, Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, Bangladesh. E-mail: drmka125@yahoo.com, Phone: +8801714303070.

04J Assoc Clin Endocrinol Diabetol Bangladesh January 2025;4(1)

ISSN (Online): 2959-8176
ISSN (Print): 2958-0307

http://www.banglajol.info/index.php/JACEDB

Original article
Journal of Association of Clinical Endocrinologist and Diabetologist of Bangladesh
January 2025, Vol. 4, No. 1, pp. 04-08



Association of dysglycemia with severity of COVID-19 Azad et al.

Introduction
The emergence of Coronavirus disease 2019 
(COVID-19) in late 2019 triggered a global health 

crisis, with the Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) leading to a wide range 
of symptoms and disease severities. While most cases 

presented with mild to moderate illness, a 
considerable number of patients progressed to severe 
disease requiring hospitalization, oxygen therapy, and 
intensive care.1 Understanding the factors influencing 
COVID-19 severity is crucial for optimizing patient 
care and developing effective strategies to combat the 
virus. 
One concerning aspect of COVID-19 infection is its 
potential to exacerbate existing chronic conditions, 
particularly diabetes. Studies have shown that 
pre-existing diabetes significantly increases the risk 
of severe COVID-19 complications and mortality.2 
However, a growing body of evidence suggests a 
more complex relationship, with COVID-19 itself 
potentially triggering the development of new-onset 
dysglycemia.3 Recent research indicates a potential 
link between the severity of COVID-19 infection and 
the development of new-onset dysglycemia.4 This 
newfound association necessitates further 
investigation, particularly in regions like Bangladesh, 
where the prevalence of both COVID-19 and diabetes 
is high.5

Bangladesh has emerged as a global hotspot for both 
COVID-19 and diabetes. According to the 
International Diabetes Federation (IDF), in 2021, the 
estimated national diabetes prevalence of Bangladesh 
was 14.2%, highlighting the vulnerability of the 
population.6 Furthermore, research revealed a 
significant burden of COVID-19 cases in Bangladesh, 
with potential underreporting.7 Given this context, 
investigating the interplay between COVID-19 
severity and new onset dysglycemia in Bangladesh 
holds significant public health implications.
COVID-19 may trigger new-onset diabetes through 
multiple mechanisms, including direct viral damage 
to pancreatic beta cells, leading to beta-cell 
dysfunction and systemic inflammation, causing 
insulin resistance. Additionally, the use of 
corticosteroids in severe cases may exacerbate 
hyperglycemia.8 Unveiling the potential link between 
COVID-19 and new onset dysglycemia can 
contribute to a more comprehensive understanding of 
the virus's long-term effects. It can also inform the 
development of targeted interventions for high-risk 
individuals, particularly those with severe 
COVID-19. Our study aimed to investigate whether 
patients with severe COVID-19 are more likely to 
develop new-onset dysglycemia compared to those 
with mild/moderate illness and to identify clinical 
characteristics associated with COVID-19 severity 

and dysglycemia. By exploring these questions, this 
study sought to contribute to the growing body of 
knowledge surrounding COVID-19 and its potential 
to trigger new-onset diabetes.

Methods
Study design and participants: This cross-sectional, 
observational study was conducted at the 
Post-COVID Outpatient Department (OPD) and the 
Department of Endocrinology of Bangabandhu 
Sheikh Mujib Medical University (BSMMU) from 
July 2021 to June 2022. A total of 88 patients were 
selected by convenient sampling technique based on 
inclusion and exclusion criteria, with patients 
classified into two groups: mild/moderate or severe 
COVID-19 based on clinical severity.9

Selection criteria: Patients were included if they 
had: (1) a COVID-19 diagnosis confirmed via reverse 
transcription polymerase chain reaction (RT-PCR) 
within 6 months prior to enrollment and (2) aged 18 
years or more. Those with (1) pre-existing diagnosis 
of diabetes mellitus, (2) history of taking drugs like 
steroids or cancer chemotherapy before (3) pregnancy 
and lactation were excluded.
Data collection: Data were collected using a 
semi-structured questionnaire that included 
demographics (age, sex, residence), COVID-19 
severity, and pre-existing medical conditions. 
Lymphocyte counts, C-reactive protein (CRP), and 
D-dimer level during infection were obtained from 
medical records. COVID-19 severity was classified 
based on clinical criteria, including hospitalization, 
oxygen therapy, and intensive care unit (ICU) 
admission.9

Glycemic measurements:  Glycemic assessments 
were performed using the oral glucose tolerance test 
(OGTT) and glycated hemoglobin level (HbA1c). 
Fasting plasma glucose (FPG) and 2-hour 
post-glucose plasma glucose (2h PG) levels were 
measured using the glucose-oxidase method. HbA1c 
was measured using ion-exchange high-performance 
liquid chromatography (HPLC).
Statistical analysis: Descriptive statistics were used 
to summarize patient characteristics, including age, 
body mass index (BMI), vaccination status, and 
COVID-19 severity. Continuous variables were 
expressed as mean ± standard deviation (SD) or 
median and interquartile range (IQR), while 
categorical variables were presented as frequencies 
and percentages. To compare groups (mild/moderate 

vs. severe COVID-19), the Chi-square or Fisher's 
exact test was applied for categorical data, and the 
independent t-test or Mann-Whitney U test was used 
for continuous variables. The association between 
COVID-19 severity and the development of 
new-onset dysglycemia was evaluated using odds 
ratios (OR) with a 95% confidence interval (CI). A 
p-value of <0.05 was considered statistically 
significant. All statistical analyses were performed 
using SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA).
Ethical Considerations: This study adhered to the 
principles of the Declaration of Helsinki. Approval 
from the Institutional Review Board (IRB) of 
BSMMU (Reg: No: 3749; BSMMU/2022/219) was 
obtained before study initiation. Patient 
confidentiality and anonymity were maintained 
throughout the study, and informed consent was taken 
from all participants.

Results
A total of 88 patients were included in the study, with 
11 categorized as having severe COVID-19 and 77 as 
mild-to-moderate cases. The mean age was slightly 
higher in the severe group (37 years vs. 33.89 years), 
but this difference was not statistically significant 
(p=0.11). The groups had no significant differences in 
body mass index (BMI) or the prevalence of 
pre-existing hypertension. However, rural residence 
(p=0.02) and lower vaccination rates (p=0.00) were 

significantly more common in the severe COVID-19 
group. Lymphocyte levels were significantly lower in 
the severe group (p=0.03). At the same time, other 
inflammatory markers, such as CRP and D-dimer, 
showed non-significant trends toward being higher in 
the severe group [Table-I].
At the 6-month follow-up, the severe COVID-19 
group had significantly higher FPG (p=0.05) and 2h 
PG levels (p=0.01) than the mild-to-moderate group. 
However, the two groups had no significant 
difference in HbA1c levels (p=0.55) [Table-II].

The overall prevalence of dysglycemia was 
significantly higher in the severe COVID-19 group 
(63.6%) compared to the mild-to-moderate group 

(31.2%) (p=0.047). The severe group had a higher 
prevalence of prediabetes (54.5% vs. 22.1%), while 
the prevalence of diabetes was similar between the 
two groups (9.1% in both) [Figure-1]. Severe 
COVID-19 was associated with a 3.68 times higher 
risk of developing new-onset dysglycemia compared 
to mild to moderate cases (95% CI: 1.03-14.88).

Discussion
Our study found a significant association between 
COVID-19 severity and the development of 
new-onset dysglycemia, particularly prediabetes, in a 
Bangladeshi population. Those who suffered from 
severe COVID-19 had a 3.68 times higher risk of 
developing new-onset dysglycemia compared to 
mild-to-moderate cases within 6 months.  This has a 
similar trend to the Keerthi BY et al. study, which has 
shown a higher prevalence of diabetes and 
prediabetes at 3 months after COVID-19 infection 
(30% and 5%).10 Another study by Li J. found that 
new-onset diabetes and hyperglycemia were 1.75 
times higher in COVID-19 patients than in 
non-COVID-19 patients.4 The underlying 
mechanisms remain unclear, but potential factors 
include viral-induced pancreatic beta-cell dysfunction 
and systemic inflammation.
Interestingly, the occurrence of overt diabetes was 
similar in both severe and mild/moderate COVID-19 
groups in the current study (around 9.1%). This is 
somewhat unexpected, considering the established 
association between diabetes and severe COVID-19 
outcomes. A possible explanation could be the 
relatively small sample size of the study. Larger 
studies might be needed to confirm this finding.
This analysis of COVID-19 cases also revealed some 

interesting trends. While age, BMI, and pre-existing 
conditions (except vaccination) showed no major 
differences between mild/moderate and severe cases, 
vaccination status and residence played a role. Those 
who were unvaccinated and from rural areas were 
more likely to have severe illness. This analysis of 
COVID-19 cases aligns with existing research on the 
critical role of vaccination in reducing disease 
severity.11 However, findings on age, BMI, and 
pre-existing conditions (except vaccination) warrant 
further exploration in larger studies, as established 
knowledge suggests these factors are often linked to 
worse outcomes.12,13 The study aligns with the 
established association between inflammation 
markers and severity.14,15 Further investigation in 
larger cohorts is needed to solidify these findings.
This study acknowledges the limitations inherent to 
its cross-sectional design. Additionally, the sample 
size may limit the generalizability of the findings. 
Future prospective studies with larger cohorts are 
warranted to explore this potential association further.
In summary, our study demonstrates a significant 
association between severe COVID-19 and new-onset 
dysglycemia, particularly prediabetes, highlighting 
the potential role of glucose dysregulation in disease 
severity. While overt diabetes rates were similar 
across groups, the higher prevalence of dysglycemia 
in severe cases suggests the need for further 
exploration of this link. Secondary findings 
emphasize the protective effect of vaccination, while 
lower lymphocyte counts align with immune 
dysregulation in severe COVID-19.

Conclusions
Severe COVID-19 is significantly associated with the 
development of new-onset dysglycemia in 
Bangladeshi patients. The findings suggest that 
severe illness may precipitate impaired glycemic 
control, especially prediabetes. Rural living, lack of 
vaccination and lower lymphocyte count further 
contribute to this risk. Longitudinal studies are 
necessary to explore the underlying mechanisms in 
greater detail.
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Introduction
The emergence of Coronavirus disease 2019 
(COVID-19) in late 2019 triggered a global health 

crisis, with the Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) leading to a wide range 
of symptoms and disease severities. While most cases 

presented with mild to moderate illness, a 
considerable number of patients progressed to severe 
disease requiring hospitalization, oxygen therapy, and 
intensive care.1 Understanding the factors influencing 
COVID-19 severity is crucial for optimizing patient 
care and developing effective strategies to combat the 
virus. 
One concerning aspect of COVID-19 infection is its 
potential to exacerbate existing chronic conditions, 
particularly diabetes. Studies have shown that 
pre-existing diabetes significantly increases the risk 
of severe COVID-19 complications and mortality.2 
However, a growing body of evidence suggests a 
more complex relationship, with COVID-19 itself 
potentially triggering the development of new-onset 
dysglycemia.3 Recent research indicates a potential 
link between the severity of COVID-19 infection and 
the development of new-onset dysglycemia.4 This 
newfound association necessitates further 
investigation, particularly in regions like Bangladesh, 
where the prevalence of both COVID-19 and diabetes 
is high.5

Bangladesh has emerged as a global hotspot for both 
COVID-19 and diabetes. According to the 
International Diabetes Federation (IDF), in 2021, the 
estimated national diabetes prevalence of Bangladesh 
was 14.2%, highlighting the vulnerability of the 
population.6 Furthermore, research revealed a 
significant burden of COVID-19 cases in Bangladesh, 
with potential underreporting.7 Given this context, 
investigating the interplay between COVID-19 
severity and new onset dysglycemia in Bangladesh 
holds significant public health implications.
COVID-19 may trigger new-onset diabetes through 
multiple mechanisms, including direct viral damage 
to pancreatic beta cells, leading to beta-cell 
dysfunction and systemic inflammation, causing 
insulin resistance. Additionally, the use of 
corticosteroids in severe cases may exacerbate 
hyperglycemia.8 Unveiling the potential link between 
COVID-19 and new onset dysglycemia can 
contribute to a more comprehensive understanding of 
the virus's long-term effects. It can also inform the 
development of targeted interventions for high-risk 
individuals, particularly those with severe 
COVID-19. Our study aimed to investigate whether 
patients with severe COVID-19 are more likely to 
develop new-onset dysglycemia compared to those 
with mild/moderate illness and to identify clinical 
characteristics associated with COVID-19 severity 

and dysglycemia. By exploring these questions, this 
study sought to contribute to the growing body of 
knowledge surrounding COVID-19 and its potential 
to trigger new-onset diabetes.

Methods
Study design and participants: This cross-sectional, 
observational study was conducted at the 
Post-COVID Outpatient Department (OPD) and the 
Department of Endocrinology of Bangabandhu 
Sheikh Mujib Medical University (BSMMU) from 
July 2021 to June 2022. A total of 88 patients were 
selected by convenient sampling technique based on 
inclusion and exclusion criteria, with patients 
classified into two groups: mild/moderate or severe 
COVID-19 based on clinical severity.9

Selection criteria: Patients were included if they 
had: (1) a COVID-19 diagnosis confirmed via reverse 
transcription polymerase chain reaction (RT-PCR) 
within 6 months prior to enrollment and (2) aged 18 
years or more. Those with (1) pre-existing diagnosis 
of diabetes mellitus, (2) history of taking drugs like 
steroids or cancer chemotherapy before (3) pregnancy 
and lactation were excluded.
Data collection: Data were collected using a 
semi-structured questionnaire that included 
demographics (age, sex, residence), COVID-19 
severity, and pre-existing medical conditions. 
Lymphocyte counts, C-reactive protein (CRP), and 
D-dimer level during infection were obtained from 
medical records. COVID-19 severity was classified 
based on clinical criteria, including hospitalization, 
oxygen therapy, and intensive care unit (ICU) 
admission.9

Glycemic measurements:  Glycemic assessments 
were performed using the oral glucose tolerance test 
(OGTT) and glycated hemoglobin level (HbA1c). 
Fasting plasma glucose (FPG) and 2-hour 
post-glucose plasma glucose (2h PG) levels were 
measured using the glucose-oxidase method. HbA1c 
was measured using ion-exchange high-performance 
liquid chromatography (HPLC).
Statistical analysis: Descriptive statistics were used 
to summarize patient characteristics, including age, 
body mass index (BMI), vaccination status, and 
COVID-19 severity. Continuous variables were 
expressed as mean ± standard deviation (SD) or 
median and interquartile range (IQR), while 
categorical variables were presented as frequencies 
and percentages. To compare groups (mild/moderate 

vs. severe COVID-19), the Chi-square or Fisher's 
exact test was applied for categorical data, and the 
independent t-test or Mann-Whitney U test was used 
for continuous variables. The association between 
COVID-19 severity and the development of 
new-onset dysglycemia was evaluated using odds 
ratios (OR) with a 95% confidence interval (CI). A 
p-value of <0.05 was considered statistically 
significant. All statistical analyses were performed 
using SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA).
Ethical Considerations: This study adhered to the 
principles of the Declaration of Helsinki. Approval 
from the Institutional Review Board (IRB) of 
BSMMU (Reg: No: 3749; BSMMU/2022/219) was 
obtained before study initiation. Patient 
confidentiality and anonymity were maintained 
throughout the study, and informed consent was taken 
from all participants.

Results
A total of 88 patients were included in the study, with 
11 categorized as having severe COVID-19 and 77 as 
mild-to-moderate cases. The mean age was slightly 
higher in the severe group (37 years vs. 33.89 years), 
but this difference was not statistically significant 
(p=0.11). The groups had no significant differences in 
body mass index (BMI) or the prevalence of 
pre-existing hypertension. However, rural residence 
(p=0.02) and lower vaccination rates (p=0.00) were 

significantly more common in the severe COVID-19 
group. Lymphocyte levels were significantly lower in 
the severe group (p=0.03). At the same time, other 
inflammatory markers, such as CRP and D-dimer, 
showed non-significant trends toward being higher in 
the severe group [Table-I].
At the 6-month follow-up, the severe COVID-19 
group had significantly higher FPG (p=0.05) and 2h 
PG levels (p=0.01) than the mild-to-moderate group. 
However, the two groups had no significant 
difference in HbA1c levels (p=0.55) [Table-II].

The overall prevalence of dysglycemia was 
significantly higher in the severe COVID-19 group 
(63.6%) compared to the mild-to-moderate group 

(31.2%) (p=0.047). The severe group had a higher 
prevalence of prediabetes (54.5% vs. 22.1%), while 
the prevalence of diabetes was similar between the 
two groups (9.1% in both) [Figure-1]. Severe 
COVID-19 was associated with a 3.68 times higher 
risk of developing new-onset dysglycemia compared 
to mild to moderate cases (95% CI: 1.03-14.88).

Discussion
Our study found a significant association between 
COVID-19 severity and the development of 
new-onset dysglycemia, particularly prediabetes, in a 
Bangladeshi population. Those who suffered from 
severe COVID-19 had a 3.68 times higher risk of 
developing new-onset dysglycemia compared to 
mild-to-moderate cases within 6 months.  This has a 
similar trend to the Keerthi BY et al. study, which has 
shown a higher prevalence of diabetes and 
prediabetes at 3 months after COVID-19 infection 
(30% and 5%).10 Another study by Li J. found that 
new-onset diabetes and hyperglycemia were 1.75 
times higher in COVID-19 patients than in 
non-COVID-19 patients.4 The underlying 
mechanisms remain unclear, but potential factors 
include viral-induced pancreatic beta-cell dysfunction 
and systemic inflammation.
Interestingly, the occurrence of overt diabetes was 
similar in both severe and mild/moderate COVID-19 
groups in the current study (around 9.1%). This is 
somewhat unexpected, considering the established 
association between diabetes and severe COVID-19 
outcomes. A possible explanation could be the 
relatively small sample size of the study. Larger 
studies might be needed to confirm this finding.
This analysis of COVID-19 cases also revealed some 

interesting trends. While age, BMI, and pre-existing 
conditions (except vaccination) showed no major 
differences between mild/moderate and severe cases, 
vaccination status and residence played a role. Those 
who were unvaccinated and from rural areas were 
more likely to have severe illness. This analysis of 
COVID-19 cases aligns with existing research on the 
critical role of vaccination in reducing disease 
severity.11 However, findings on age, BMI, and 
pre-existing conditions (except vaccination) warrant 
further exploration in larger studies, as established 
knowledge suggests these factors are often linked to 
worse outcomes.12,13 The study aligns with the 
established association between inflammation 
markers and severity.14,15 Further investigation in 
larger cohorts is needed to solidify these findings.
This study acknowledges the limitations inherent to 
its cross-sectional design. Additionally, the sample 
size may limit the generalizability of the findings. 
Future prospective studies with larger cohorts are 
warranted to explore this potential association further.
In summary, our study demonstrates a significant 
association between severe COVID-19 and new-onset 
dysglycemia, particularly prediabetes, highlighting 
the potential role of glucose dysregulation in disease 
severity. While overt diabetes rates were similar 
across groups, the higher prevalence of dysglycemia 
in severe cases suggests the need for further 
exploration of this link. Secondary findings 
emphasize the protective effect of vaccination, while 
lower lymphocyte counts align with immune 
dysregulation in severe COVID-19.

Conclusions
Severe COVID-19 is significantly associated with the 
development of new-onset dysglycemia in 
Bangladeshi patients. The findings suggest that 
severe illness may precipitate impaired glycemic 
control, especially prediabetes. Rural living, lack of 
vaccination and lower lymphocyte count further 
contribute to this risk. Longitudinal studies are 
necessary to explore the underlying mechanisms in 
greater detail.
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Mild to moderate (n=77)
5.2 (4.4, 7.4)

 
6.6 (3.5,15.5)

5.6 (4.5, 7.9)

Severity of COVID-19
Severe (n=11)
5.7 (5.2, 5.9)

8.3(6.4, 10.8)

5.8(5.2, 6.1) 

P

0.05*

0.01†

0.11†

Table-II: Glycemic outcomes of the participants at 6 
months (n=88)
Variables

FPG [mmol/L; 
median (IQR)]
2h PG [mmol/L; 
median (IQR)]
HbA1c
[%; median (IQR)]

* calculated using the Independent t-test
†calculated using the Mann-Whitney U test
FPG: fasting plasma glucose 2h PG: plasma glucose 2h after 75 
gm oral glucose
HbA1c: Hemoglobin A1c IQR: interquartile range
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p
0.11*

0.07†

0.94†
0.02*

0.00*
0.44*
0.03†
0.11†
0.20†

Severity of COVID-19
Mild to moderate (n=77)

33.9 (19, 57)
32 (41.6)
38 (49.4)
7 (9.1)

24.6 (16.4, 31.6)
71 (92.2)
6 (7.8)

71 (92.2)
19 (24.7)

35.0% (22.5, 36)
6.2 (2.0, 61.7)

0.11 (0.1,140.6)

Severe (n=11)
37.0 (20, 60)

1(9.1)
9 (81.8)
1 (9.1)

24.5 (21.5, 28.3)
7 (63.6)
4 (36.7)
7 (63.6)
1 (9.1)

19.3% (7,28)
44.0 (11.5, 178.0)
0.38 (0.2, 314.8)

Table-I: Baseline characteristics of study participants (n=88)
Variables

Age [years; median (IQR)]
Age category
(years)

BMI [kg/m2; median (IQR)]
Residence

Vaccinated against COVID-19
Hypertensive
Lymphocyte [%, median (IQR)]
CRP [mg/dL, median (IQR)]
D-dimer [mg/L, median (IQR)]

<30
31-50
>51

Urban
Rural

 

Within parenthesis values are percentages over column total if not mentioned otherwise
*calculated using the Mann-Whitney U test  †calculated using Fisher’s exact test
IQR: interquartile range BMI: body mass index CRP: C-reactive protein
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Introduction
The emergence of Coronavirus disease 2019 
(COVID-19) in late 2019 triggered a global health 

crisis, with the Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) leading to a wide range 
of symptoms and disease severities. While most cases 

presented with mild to moderate illness, a 
considerable number of patients progressed to severe 
disease requiring hospitalization, oxygen therapy, and 
intensive care.1 Understanding the factors influencing 
COVID-19 severity is crucial for optimizing patient 
care and developing effective strategies to combat the 
virus. 
One concerning aspect of COVID-19 infection is its 
potential to exacerbate existing chronic conditions, 
particularly diabetes. Studies have shown that 
pre-existing diabetes significantly increases the risk 
of severe COVID-19 complications and mortality.2 
However, a growing body of evidence suggests a 
more complex relationship, with COVID-19 itself 
potentially triggering the development of new-onset 
dysglycemia.3 Recent research indicates a potential 
link between the severity of COVID-19 infection and 
the development of new-onset dysglycemia.4 This 
newfound association necessitates further 
investigation, particularly in regions like Bangladesh, 
where the prevalence of both COVID-19 and diabetes 
is high.5

Bangladesh has emerged as a global hotspot for both 
COVID-19 and diabetes. According to the 
International Diabetes Federation (IDF), in 2021, the 
estimated national diabetes prevalence of Bangladesh 
was 14.2%, highlighting the vulnerability of the 
population.6 Furthermore, research revealed a 
significant burden of COVID-19 cases in Bangladesh, 
with potential underreporting.7 Given this context, 
investigating the interplay between COVID-19 
severity and new onset dysglycemia in Bangladesh 
holds significant public health implications.
COVID-19 may trigger new-onset diabetes through 
multiple mechanisms, including direct viral damage 
to pancreatic beta cells, leading to beta-cell 
dysfunction and systemic inflammation, causing 
insulin resistance. Additionally, the use of 
corticosteroids in severe cases may exacerbate 
hyperglycemia.8 Unveiling the potential link between 
COVID-19 and new onset dysglycemia can 
contribute to a more comprehensive understanding of 
the virus's long-term effects. It can also inform the 
development of targeted interventions for high-risk 
individuals, particularly those with severe 
COVID-19. Our study aimed to investigate whether 
patients with severe COVID-19 are more likely to 
develop new-onset dysglycemia compared to those 
with mild/moderate illness and to identify clinical 
characteristics associated with COVID-19 severity 

and dysglycemia. By exploring these questions, this 
study sought to contribute to the growing body of 
knowledge surrounding COVID-19 and its potential 
to trigger new-onset diabetes.

Methods
Study design and participants: This cross-sectional, 
observational study was conducted at the 
Post-COVID Outpatient Department (OPD) and the 
Department of Endocrinology of Bangabandhu 
Sheikh Mujib Medical University (BSMMU) from 
July 2021 to June 2022. A total of 88 patients were 
selected by convenient sampling technique based on 
inclusion and exclusion criteria, with patients 
classified into two groups: mild/moderate or severe 
COVID-19 based on clinical severity.9

Selection criteria: Patients were included if they 
had: (1) a COVID-19 diagnosis confirmed via reverse 
transcription polymerase chain reaction (RT-PCR) 
within 6 months prior to enrollment and (2) aged 18 
years or more. Those with (1) pre-existing diagnosis 
of diabetes mellitus, (2) history of taking drugs like 
steroids or cancer chemotherapy before (3) pregnancy 
and lactation were excluded.
Data collection: Data were collected using a 
semi-structured questionnaire that included 
demographics (age, sex, residence), COVID-19 
severity, and pre-existing medical conditions. 
Lymphocyte counts, C-reactive protein (CRP), and 
D-dimer level during infection were obtained from 
medical records. COVID-19 severity was classified 
based on clinical criteria, including hospitalization, 
oxygen therapy, and intensive care unit (ICU) 
admission.9

Glycemic measurements:  Glycemic assessments 
were performed using the oral glucose tolerance test 
(OGTT) and glycated hemoglobin level (HbA1c). 
Fasting plasma glucose (FPG) and 2-hour 
post-glucose plasma glucose (2h PG) levels were 
measured using the glucose-oxidase method. HbA1c 
was measured using ion-exchange high-performance 
liquid chromatography (HPLC).
Statistical analysis: Descriptive statistics were used 
to summarize patient characteristics, including age, 
body mass index (BMI), vaccination status, and 
COVID-19 severity. Continuous variables were 
expressed as mean ± standard deviation (SD) or 
median and interquartile range (IQR), while 
categorical variables were presented as frequencies 
and percentages. To compare groups (mild/moderate 

vs. severe COVID-19), the Chi-square or Fisher's 
exact test was applied for categorical data, and the 
independent t-test or Mann-Whitney U test was used 
for continuous variables. The association between 
COVID-19 severity and the development of 
new-onset dysglycemia was evaluated using odds 
ratios (OR) with a 95% confidence interval (CI). A 
p-value of <0.05 was considered statistically 
significant. All statistical analyses were performed 
using SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA).
Ethical Considerations: This study adhered to the 
principles of the Declaration of Helsinki. Approval 
from the Institutional Review Board (IRB) of 
BSMMU (Reg: No: 3749; BSMMU/2022/219) was 
obtained before study initiation. Patient 
confidentiality and anonymity were maintained 
throughout the study, and informed consent was taken 
from all participants.

Results
A total of 88 patients were included in the study, with 
11 categorized as having severe COVID-19 and 77 as 
mild-to-moderate cases. The mean age was slightly 
higher in the severe group (37 years vs. 33.89 years), 
but this difference was not statistically significant 
(p=0.11). The groups had no significant differences in 
body mass index (BMI) or the prevalence of 
pre-existing hypertension. However, rural residence 
(p=0.02) and lower vaccination rates (p=0.00) were 

significantly more common in the severe COVID-19 
group. Lymphocyte levels were significantly lower in 
the severe group (p=0.03). At the same time, other 
inflammatory markers, such as CRP and D-dimer, 
showed non-significant trends toward being higher in 
the severe group [Table-I].
At the 6-month follow-up, the severe COVID-19 
group had significantly higher FPG (p=0.05) and 2h 
PG levels (p=0.01) than the mild-to-moderate group. 
However, the two groups had no significant 
difference in HbA1c levels (p=0.55) [Table-II].

The overall prevalence of dysglycemia was 
significantly higher in the severe COVID-19 group 
(63.6%) compared to the mild-to-moderate group 

(31.2%) (p=0.047). The severe group had a higher 
prevalence of prediabetes (54.5% vs. 22.1%), while 
the prevalence of diabetes was similar between the 
two groups (9.1% in both) [Figure-1]. Severe 
COVID-19 was associated with a 3.68 times higher 
risk of developing new-onset dysglycemia compared 
to mild to moderate cases (95% CI: 1.03-14.88).

Discussion
Our study found a significant association between 
COVID-19 severity and the development of 
new-onset dysglycemia, particularly prediabetes, in a 
Bangladeshi population. Those who suffered from 
severe COVID-19 had a 3.68 times higher risk of 
developing new-onset dysglycemia compared to 
mild-to-moderate cases within 6 months.  This has a 
similar trend to the Keerthi BY et al. study, which has 
shown a higher prevalence of diabetes and 
prediabetes at 3 months after COVID-19 infection 
(30% and 5%).10 Another study by Li J. found that 
new-onset diabetes and hyperglycemia were 1.75 
times higher in COVID-19 patients than in 
non-COVID-19 patients.4 The underlying 
mechanisms remain unclear, but potential factors 
include viral-induced pancreatic beta-cell dysfunction 
and systemic inflammation.
Interestingly, the occurrence of overt diabetes was 
similar in both severe and mild/moderate COVID-19 
groups in the current study (around 9.1%). This is 
somewhat unexpected, considering the established 
association between diabetes and severe COVID-19 
outcomes. A possible explanation could be the 
relatively small sample size of the study. Larger 
studies might be needed to confirm this finding.
This analysis of COVID-19 cases also revealed some 

interesting trends. While age, BMI, and pre-existing 
conditions (except vaccination) showed no major 
differences between mild/moderate and severe cases, 
vaccination status and residence played a role. Those 
who were unvaccinated and from rural areas were 
more likely to have severe illness. This analysis of 
COVID-19 cases aligns with existing research on the 
critical role of vaccination in reducing disease 
severity.11 However, findings on age, BMI, and 
pre-existing conditions (except vaccination) warrant 
further exploration in larger studies, as established 
knowledge suggests these factors are often linked to 
worse outcomes.12,13 The study aligns with the 
established association between inflammation 
markers and severity.14,15 Further investigation in 
larger cohorts is needed to solidify these findings.
This study acknowledges the limitations inherent to 
its cross-sectional design. Additionally, the sample 
size may limit the generalizability of the findings. 
Future prospective studies with larger cohorts are 
warranted to explore this potential association further.
In summary, our study demonstrates a significant 
association between severe COVID-19 and new-onset 
dysglycemia, particularly prediabetes, highlighting 
the potential role of glucose dysregulation in disease 
severity. While overt diabetes rates were similar 
across groups, the higher prevalence of dysglycemia 
in severe cases suggests the need for further 
exploration of this link. Secondary findings 
emphasize the protective effect of vaccination, while 
lower lymphocyte counts align with immune 
dysregulation in severe COVID-19.

Conclusions
Severe COVID-19 is significantly associated with the 
development of new-onset dysglycemia in 
Bangladeshi patients. The findings suggest that 
severe illness may precipitate impaired glycemic 
control, especially prediabetes. Rural living, lack of 
vaccination and lower lymphocyte count further 
contribute to this risk. Longitudinal studies are 
necessary to explore the underlying mechanisms in 
greater detail.
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Figure-1: Prevalence of dysglycemia types in mild to moderate vs. 
severe COVID-19 cases
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Introduction
The emergence of Coronavirus disease 2019 
(COVID-19) in late 2019 triggered a global health 

crisis, with the Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) leading to a wide range 
of symptoms and disease severities. While most cases 

presented with mild to moderate illness, a 
considerable number of patients progressed to severe 
disease requiring hospitalization, oxygen therapy, and 
intensive care.1 Understanding the factors influencing 
COVID-19 severity is crucial for optimizing patient 
care and developing effective strategies to combat the 
virus. 
One concerning aspect of COVID-19 infection is its 
potential to exacerbate existing chronic conditions, 
particularly diabetes. Studies have shown that 
pre-existing diabetes significantly increases the risk 
of severe COVID-19 complications and mortality.2 
However, a growing body of evidence suggests a 
more complex relationship, with COVID-19 itself 
potentially triggering the development of new-onset 
dysglycemia.3 Recent research indicates a potential 
link between the severity of COVID-19 infection and 
the development of new-onset dysglycemia.4 This 
newfound association necessitates further 
investigation, particularly in regions like Bangladesh, 
where the prevalence of both COVID-19 and diabetes 
is high.5

Bangladesh has emerged as a global hotspot for both 
COVID-19 and diabetes. According to the 
International Diabetes Federation (IDF), in 2021, the 
estimated national diabetes prevalence of Bangladesh 
was 14.2%, highlighting the vulnerability of the 
population.6 Furthermore, research revealed a 
significant burden of COVID-19 cases in Bangladesh, 
with potential underreporting.7 Given this context, 
investigating the interplay between COVID-19 
severity and new onset dysglycemia in Bangladesh 
holds significant public health implications.
COVID-19 may trigger new-onset diabetes through 
multiple mechanisms, including direct viral damage 
to pancreatic beta cells, leading to beta-cell 
dysfunction and systemic inflammation, causing 
insulin resistance. Additionally, the use of 
corticosteroids in severe cases may exacerbate 
hyperglycemia.8 Unveiling the potential link between 
COVID-19 and new onset dysglycemia can 
contribute to a more comprehensive understanding of 
the virus's long-term effects. It can also inform the 
development of targeted interventions for high-risk 
individuals, particularly those with severe 
COVID-19. Our study aimed to investigate whether 
patients with severe COVID-19 are more likely to 
develop new-onset dysglycemia compared to those 
with mild/moderate illness and to identify clinical 
characteristics associated with COVID-19 severity 

and dysglycemia. By exploring these questions, this 
study sought to contribute to the growing body of 
knowledge surrounding COVID-19 and its potential 
to trigger new-onset diabetes.

Methods
Study design and participants: This cross-sectional, 
observational study was conducted at the 
Post-COVID Outpatient Department (OPD) and the 
Department of Endocrinology of Bangabandhu 
Sheikh Mujib Medical University (BSMMU) from 
July 2021 to June 2022. A total of 88 patients were 
selected by convenient sampling technique based on 
inclusion and exclusion criteria, with patients 
classified into two groups: mild/moderate or severe 
COVID-19 based on clinical severity.9

Selection criteria: Patients were included if they 
had: (1) a COVID-19 diagnosis confirmed via reverse 
transcription polymerase chain reaction (RT-PCR) 
within 6 months prior to enrollment and (2) aged 18 
years or more. Those with (1) pre-existing diagnosis 
of diabetes mellitus, (2) history of taking drugs like 
steroids or cancer chemotherapy before (3) pregnancy 
and lactation were excluded.
Data collection: Data were collected using a 
semi-structured questionnaire that included 
demographics (age, sex, residence), COVID-19 
severity, and pre-existing medical conditions. 
Lymphocyte counts, C-reactive protein (CRP), and 
D-dimer level during infection were obtained from 
medical records. COVID-19 severity was classified 
based on clinical criteria, including hospitalization, 
oxygen therapy, and intensive care unit (ICU) 
admission.9

Glycemic measurements:  Glycemic assessments 
were performed using the oral glucose tolerance test 
(OGTT) and glycated hemoglobin level (HbA1c). 
Fasting plasma glucose (FPG) and 2-hour 
post-glucose plasma glucose (2h PG) levels were 
measured using the glucose-oxidase method. HbA1c 
was measured using ion-exchange high-performance 
liquid chromatography (HPLC).
Statistical analysis: Descriptive statistics were used 
to summarize patient characteristics, including age, 
body mass index (BMI), vaccination status, and 
COVID-19 severity. Continuous variables were 
expressed as mean ± standard deviation (SD) or 
median and interquartile range (IQR), while 
categorical variables were presented as frequencies 
and percentages. To compare groups (mild/moderate 

vs. severe COVID-19), the Chi-square or Fisher's 
exact test was applied for categorical data, and the 
independent t-test or Mann-Whitney U test was used 
for continuous variables. The association between 
COVID-19 severity and the development of 
new-onset dysglycemia was evaluated using odds 
ratios (OR) with a 95% confidence interval (CI). A 
p-value of <0.05 was considered statistically 
significant. All statistical analyses were performed 
using SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA).
Ethical Considerations: This study adhered to the 
principles of the Declaration of Helsinki. Approval 
from the Institutional Review Board (IRB) of 
BSMMU (Reg: No: 3749; BSMMU/2022/219) was 
obtained before study initiation. Patient 
confidentiality and anonymity were maintained 
throughout the study, and informed consent was taken 
from all participants.

Results
A total of 88 patients were included in the study, with 
11 categorized as having severe COVID-19 and 77 as 
mild-to-moderate cases. The mean age was slightly 
higher in the severe group (37 years vs. 33.89 years), 
but this difference was not statistically significant 
(p=0.11). The groups had no significant differences in 
body mass index (BMI) or the prevalence of 
pre-existing hypertension. However, rural residence 
(p=0.02) and lower vaccination rates (p=0.00) were 

significantly more common in the severe COVID-19 
group. Lymphocyte levels were significantly lower in 
the severe group (p=0.03). At the same time, other 
inflammatory markers, such as CRP and D-dimer, 
showed non-significant trends toward being higher in 
the severe group [Table-I].
At the 6-month follow-up, the severe COVID-19 
group had significantly higher FPG (p=0.05) and 2h 
PG levels (p=0.01) than the mild-to-moderate group. 
However, the two groups had no significant 
difference in HbA1c levels (p=0.55) [Table-II].

The overall prevalence of dysglycemia was 
significantly higher in the severe COVID-19 group 
(63.6%) compared to the mild-to-moderate group 

(31.2%) (p=0.047). The severe group had a higher 
prevalence of prediabetes (54.5% vs. 22.1%), while 
the prevalence of diabetes was similar between the 
two groups (9.1% in both) [Figure-1]. Severe 
COVID-19 was associated with a 3.68 times higher 
risk of developing new-onset dysglycemia compared 
to mild to moderate cases (95% CI: 1.03-14.88).

Discussion
Our study found a significant association between 
COVID-19 severity and the development of 
new-onset dysglycemia, particularly prediabetes, in a 
Bangladeshi population. Those who suffered from 
severe COVID-19 had a 3.68 times higher risk of 
developing new-onset dysglycemia compared to 
mild-to-moderate cases within 6 months.  This has a 
similar trend to the Keerthi BY et al. study, which has 
shown a higher prevalence of diabetes and 
prediabetes at 3 months after COVID-19 infection 
(30% and 5%).10 Another study by Li J. found that 
new-onset diabetes and hyperglycemia were 1.75 
times higher in COVID-19 patients than in 
non-COVID-19 patients.4 The underlying 
mechanisms remain unclear, but potential factors 
include viral-induced pancreatic beta-cell dysfunction 
and systemic inflammation.
Interestingly, the occurrence of overt diabetes was 
similar in both severe and mild/moderate COVID-19 
groups in the current study (around 9.1%). This is 
somewhat unexpected, considering the established 
association between diabetes and severe COVID-19 
outcomes. A possible explanation could be the 
relatively small sample size of the study. Larger 
studies might be needed to confirm this finding.
This analysis of COVID-19 cases also revealed some 

interesting trends. While age, BMI, and pre-existing 
conditions (except vaccination) showed no major 
differences between mild/moderate and severe cases, 
vaccination status and residence played a role. Those 
who were unvaccinated and from rural areas were 
more likely to have severe illness. This analysis of 
COVID-19 cases aligns with existing research on the 
critical role of vaccination in reducing disease 
severity.11 However, findings on age, BMI, and 
pre-existing conditions (except vaccination) warrant 
further exploration in larger studies, as established 
knowledge suggests these factors are often linked to 
worse outcomes.12,13 The study aligns with the 
established association between inflammation 
markers and severity.14,15 Further investigation in 
larger cohorts is needed to solidify these findings.
This study acknowledges the limitations inherent to 
its cross-sectional design. Additionally, the sample 
size may limit the generalizability of the findings. 
Future prospective studies with larger cohorts are 
warranted to explore this potential association further.
In summary, our study demonstrates a significant 
association between severe COVID-19 and new-onset 
dysglycemia, particularly prediabetes, highlighting 
the potential role of glucose dysregulation in disease 
severity. While overt diabetes rates were similar 
across groups, the higher prevalence of dysglycemia 
in severe cases suggests the need for further 
exploration of this link. Secondary findings 
emphasize the protective effect of vaccination, while 
lower lymphocyte counts align with immune 
dysregulation in severe COVID-19.

Conclusions
Severe COVID-19 is significantly associated with the 
development of new-onset dysglycemia in 
Bangladeshi patients. The findings suggest that 
severe illness may precipitate impaired glycemic 
control, especially prediabetes. Rural living, lack of 
vaccination and lower lymphocyte count further 
contribute to this risk. Longitudinal studies are 
necessary to explore the underlying mechanisms in 
greater detail.
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