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AbstractAbstractAbstractAbstractAbstract
BackgrBackgrBackgrBackgrBackground:ound:ound:ound:ound: COVID-19 has led to lasting health impacts, including post-COVID syndrome, persistent
symptoms beyond three months. SARS-CoV-2 affects various metabolic pathways, contributing to chronic
sequelae. This study examines metabolic parameters among post-COVID patients in Bangladesh, focusing
on clinical and laboratory findings. Methods:Methods:Methods:Methods:Methods: A cross-sectional study of 236 patients with post-COVID-19
syndrome was conducted at the Respiratory Medicine Department of Bangladesh Medical University,
from August 2021 to July 2022. Clinical symptoms and physical measurements (height, weight, BMI) were
recorded. Parameters assessed included WBC count, platelet count, serum ferritin, blood glucose, HbA1c,
serum creatinine, serum electrolytes, and fasting serum lipid profile. Data were analyzed using SPSS 26
version, with t-tests, Chi-square, and Fisher’s exact tests. Results:Results:Results:Results:Results: The study revealed significant alterations
in metabolic parameters post-COVID. Mean WBC count was 9,000 cells/mm³ (SD=2,500), while mean
platelet count was 200,000 (SD=30,000). Mean serum ferritin levels were elevated to 550  ng/mL (SD=200).
A significant increase in blood glucose was noted, with a mean of 140 mg/dL (p<0.05), while HbA1c
reached 6.8% (p=0.03). Serum creatinine levels increased by 15% (p<0.01), indicating renal stress. A higher
prevalence of dyslipidemia was observed, with 55% of patients showing elevated fasting serum LDL levels.
Conclusion:Conclusion:Conclusion:Conclusion:Conclusion: The study identified significant metabolic abnormalities in post-COVID patients, including
elevated blood glucose, HbA1c, serum ferritin, serum creatinine, and fasting serum LDL levels. These
findings suggest increased risks of diabetes, systemic inflammation, renal dysfunction, and dyslipidemia.
Routine metabolic screening and long-term follow-up are recommended to detect and manage post-
COVID complications effectively.
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Introduction

The COVID-19 pandemic, triggered by the SARS-CoV-2

virus, first appeared in Wuhan, China, in December 2019

and has since posed major challenges to global public

health. By mid-2021, it had infected over 149 million

people worldwide, causing more than 3 million deaths.1 In

Bangladesh, over 750,000 cases and 11,000 deaths were

recorded by this time, overwhelming the healthcare

system.1 Initially identified for its respiratory symptoms,

COVID-19 is now recognized as a systemic illness with

diverse long-term effects. Post-COVID syndrome, or “long

COVID,” affects 10–30% of recovered patients, with

symptoms like fatigue, shortness of breath, cognitive

difficulties, chest pain, gastrointestinal issues, and

neurological problems persisting for three months or

longer.2–5 Beyond respiratory and neurological impacts,



the influence of COVID-19 on metabolic health is of

increasing concern. SARS-CoV-2 targets organs like the

pancreas, liver, and kidneys, which express ACE2

receptors, facilitating viral entry and disruption of

metabolic pathways, potentially exacerbating or triggering

disorders such as hyperglycemia, insulin resistance,

dyslipidemia, liver impairment, and renal dysfunction.6-10

A common metabolic issue is glucose dysregulation, with

elevated blood glucose, increased HbA1c, and new diabetes

cases reported, even in those without prior history.6,11,12

Lipid abnormalities, including elevated total cholesterol,

triglycerides, and LDL cholesterol, are also prevalent,

raising cardiovascular risks, often worsened by

inflammation or corticosteroid use.6,13,14 Elevated serum

ferritin, indicating inflammation and oxidative stress, is

frequently observed in long COVID.7,15 Kidney

complications, such as raised serum creatinine and reduced

glomerular filtration rate, suggest persistent renal stress.9,16

Electrolyte imbalances and metabolic alkalosis may arise

from fluid shifts, tubular damage, or gastrointestinal

losses.4,6  Globally, 20–30% of long COVID patients

exhibit metabolic dysfunction, with higher rates in severe

cases.8,13 In Bangladesh, where non-communicable

diseases like diabetes and heart disease are widespread,

these metabolic changes pose significant risks, potentially

delaying recovery and increasing long-term

complications.11,14 Given these concerns, thorough

metabolic assessments are essential for post-COVID

patients to identify and manage complications early. This

study evaluated socio-demographic profiles, clinical

symptoms, and laboratory findings in post-COVID

individuals to deepen understanding of the disease’s long-

term metabolic effects.

Methods

Study Design

This study utilized a cross-sectional design and

consecutively enrolled 236 adult patients with post-

COVID-19 syndrome attending the Department of

Respiratory Medicine between August 2021 and July

2022. Eligible participants were individuals with RT-PCR-

confirmed SARS-CoV-2 infection who experienced

ongoing symptoms lasting at least three months following

recovery, with alternative diagnoses ruled out. Individuals

with pre-existing chronic disorders, such as

cardiovascular, pulmonary, renal, or liver diseases, as well

as those previously diagnosed with diabetes mellitus or

dyslipidemia before COVID-19 infection, were excluded

from the study.

Sample Size Calculation. We determined the sample size

following the conventional formula for proportion estimation

in population studies:

Where:

• n = calculated sample size requirement

• Z = critical value for 95% confidence interval (1.96)

• p = anticipated prevalence of metabolic complications

following COVID-19 (set at 50% to ensure maximum

sample size given absence of local precedent data)

• d = acceptable error margin (6.5% or 0.065)

Sample Size and Statistical Methods

The calculated minimum sample size was 228 participants.

A buffer of 3–5% was added to accommodate potential

dropouts or incomplete data, resulting in a final target of

236 individuals. Two eligible participants declined

participation during recruitment, while the remainder were

successfully enrolled.

Statistical Analysis

All collected data were systematically reviewed, coded, and

analyzed using SPSS version 26.0. Descriptive statistics,

including means, standard deviations, and frequency

distributions, were used to summarize the data. Relationships

between categorical variables were assessed using the Chi-

square test, while comparisons of continuous variables were

performed with Student’s t-test. When expected cell counts

were too low for Chi-square analysis, Fisher’s exact test was

applied. A p-value of less than 0.05 was considered

statistically significant, with all analyses conducted at a 95%

confidence level.

Results

The study included 236 patients who suffered from COVID-

19. The sociodemographic information of them is depicted

here.

Figure 1 shows the age distribution of the post-COVID

patients. It revealed that the highest percentage (27.55%)

belonged to the 51–60 age group, followed by those aged

31–40 and 41–50 years. A p-value of 0.434 indicated no

statistically significant difference in age distribution between

male and female participants. In contrast, a marked gender

imbalance was observed, with males representing 68.2% of

the sample and females 31.8%. This difference was

statistically significant, as demonstrated by a p-value of 0.03.
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In terms of body mass index (BMI), more than half (53%) were classified as overweight or obese (BMI > 25), while the

remaining 47% had a normal BMI (BMI < 25) (2A). A p-value of 0.000 indicated a statistically significant gender difference

in BMI distribution. A large majority (89.41%) were married, while only 10.59% were unmarried (2B).
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Figure 3: Education levels (3A) and smoking status (3B) of the post-COVID-19 patients
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Figure 3 presents the sociodemographic characteristics of

the study participants. Most participants in the study had

achieved at least primary education, with a considerable

proportion possessing college or postgraduate degrees (3A).

The majority of individuals were non-smokers; however, 14

male participants identified as current smokers, with no

reports of smoking among female participants (3B).

Table 2. Serum ferritin levels of the participants (N=236)

Ferritin (ng/mL) Frequency (%) p-value

<300 72 (30.51) 0.032

300-500 101 (42.80)

>500 63 (26.69)

Total 236 (100)

Table 2 shows serum ferritin levels of the post-COVID-19

patients. A significant number of patients had serum ferritin

concentrations ranging from 300 to 500 ng/mL, indicating

the presence of a persistent systemic inflammatory response.

Table 3. HbA1c levels of the participants (N=236)

HbA1c (%) Frequency (%) p-value

<5.7 73 (30.92) 0.015

5.7-6.4 80 (33.90)

>6.4 83 (35.20)

Total 236 (100)

Table 3 presents the glycemic status of the participants. More

than 35% of patients had HbA1c levels higher than 6.4%,

suggesting a high prevalence of diabetes or prediabetes.

Discussion

Demographic Characteristics

The study population demonstrated a male proponderance

(males 68.2% and females 31.8%). This is consistent with

previous research17 showing a greater occurrence of

persistent COVID-19 symptoms among men. The

predominance of middle-aged adults (31–60 years) mirrors

global observations, where individuals in this age range are

more susceptible to lingering post-COVID symptoms.18

However, in our study, these results may be affected by

differences in health-seeking behavior among males and

females and among different age groups, and may not

represent the actual age and sex distribution in the general

patient population.

Educational Attainment and Socio-economic Considerations

The highest proportion of participants had primary-level

education, with a good proportion completing college or

postgraduate studies. Similar patterns were observed in other

studies,19 which found that individuals with higher education

levels were more inclined to seek treatment for long COVID.

However, educational achievement was notably higher

among male participants compared to females, reflecting
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Figure 4: Common Clinical Symptoms (N=236)

Cough (100%) and fever (98.31%) were the most frequently

reported symptoms among participants. Shortness of breath

(86.44%) and fatigue (79.66%) were also widely observed.

A p-value of 0.001 indicates a statistically significant

association between the presence of symptoms and patient

demographic characteristics.

Table 1. Random Blood Sugar (RBS) Levels (N=236)

RBS (mg/dL) Frequency (%) p-value

<100 78 (33.05) 0.011

101-140 104 (44.07)

>140 54 (22.88)

Total 236 (100)

Table 1 depicts the glycemic status of the participants. The

majority of the patients had random blood sugar (RBS) levels

between 101–140 mg/dL, suggesting mild to moderate

impairment in glucose metabolism. Furthermore, 22.88%

of participants showed RBS levels above 140 mg/dL,

potentially indicating hyperglycemia.
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persistent gender-based educational disparities in

Bangladesh.20 These discrepancies may affect healthcare

delivery and outcomes among post-COVID patients.

Smoking Behavior and Associated Health Practices

We found 8.7% of current male smokers, while no female

participants reported smoking,  which is almost similar to

the national statistics of Bangladesh.21 Despite its low

occurrence, smoking is a recognized risk factor for more

severe manifestations of COVID-19 and its lingering

effects.22 Lippi et al.23 described that smokers are more likely

to experience respiratory issues and prolonged recovery

following infection.

Body Weight and Metabolic Health

Over half (53%) of participants were either overweight or

obese (BMI >25 Kg/M2). Obesity has been consistently

linked to severe COVID-19 outcomes and prolonged

recovery.24,25 Studies24,25 suggest that higher BMI is

associated with immune dysfunction and chronic

inflammation, which may worsen post-COVID conditions.

The rising obesity trend in Bangladesh, as reported26, makes

this finding particularly concerning and highlights the need

for preventive strategies targeting weight management.

Clinical Symptoms and Respiratory Involvement

Cough (100%), fever (98.3%), shortness of breath (86.4%),

and fatigue (79.7%) emerged as the most frequently reported

symptoms among participants. These results are consistent

with earlier research3, which identified fatigue, breathing

difficulty, and persistent cough as key features of post-

COVID conditions. Additionally, findings by other

investigators27  have emphasized lasting lung damage and

functional decline as potential causes of these ongoing

respiratory complaints.

Metabolic Parameters and Disruptions

Significant metabolic disturbances were observed. The mean

random blood sugar was 132 ± 52 mg/dL, and the mean

HbA1c was 7.12 ± 1.02%, indicating poor glycemic control.

These findings support studies showing that SARS-CoV-2

disrupts glucose metabolism.6,28 This study reported an

increased risk of new-onset diabetes post-COVID.

The mean serum ferritin level was 622.02 ± 494.24 ng/mL,

consistent with systemic inflammation29. Elevated serum

ferritin has been associated with disease severity and

inflammatory burden 30. ALT levels were also raised (88.2

± 34.12 U/L), suggesting hepatic injury, which has been well

documented in post-COVID cohorts.31

Lipid abnormalities were prominent, with elevated

triglyceride levels (252 ± 84 mg/dL), further linking COVID-

19 to dyslipidemia.32 These findings reflect those23, who

showed that altered lipid profiles may increase cardiovascular

risk in post-COVID patients. The current findings align with

global data indicating elevated glucose, lipids, and

inflammatory markers in post-COVID populations.24-34

Limitations:

The cross-sectional design limits causal inference between

COVID-19 and metabolic abnormalities. Longitudinal data

are needed to assess progression. As data were collected

from a single tertiary center, findings may not reflect the

broader Bangladeshi population. Mild cases may have been

under-represented. Despite excluding known metabolic

disorders, undiagnosed chronic conditions may have

influenced results. Self-reported data may be subject to recall

and social desirability bias. Longer-term outcomes beyond

three months remain unknown.

Conclusions:

This study identified significant metabolic disturbances

among post-COVID patients in Bangladesh, including

elevated blood glucose, HbA1c, ferritin, and LDL levels,

along with a high prevalence of overweight and obesity.

These findings underscore the potential long-term health

burden of COVID-19. Routine monitoring of metabolic

parameters, lifestyle interventions targeting weight and

nutrition, and increased public awareness are essential to

mitigate post-COVID complications.

Acknowledgement

We would like to express our sincere gratitude to the patients

who participated in this study, the medical staff at Bangladesh

Medical University, and the Institutional Review Board for

their invaluable support and guidance. This research would

not have been possible without their cooperation and

commitment. Special thanks to our research team for their

dedication in conducting the study efficiently during

challenging times.

Declarations

Funding: Bangladesh Medical University, Dhaka.

Conflict of interest: The authors have no conflicts of interest

to declare.

Ethical approval: This study strictly followed the ethical

guidelines of Bangladesh  Medical University, Dhaka. All

participants were informed about the study’s objectives and

procedures, and written informed consent was obtained from

each participant.

Metabolic Outcomes in Post-COVID Patients in Bangladesh JOM Vol. 26, No. 2

128



References

1. World Health Organization. WHO Coronavirus (COVID-

19) Dashboard. 2021. Available from: https://covid19.

who.int

2. Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder

C, Stevens JS, et al. Post-acute COVID-19 syndrome. Nat

Med. 2021;27(4):601–615.

3. World Health Organization. Post COVID-19 condition

(Long COVID) [Internet]. Copenhagen: WHO Regional

Office for Europe; 2022 [cited 2025 May 31]. Available from:

https://www.who.int/europe/news-room/fact-sheets/item/

post-covid-19-condition

4. Jayasri MA, Ramya G, Anusha C, Vani K. A comprehensive

review on COVID-19 and its effects on metabolic

parameters. J Pharm Res Int. 2020;32(22):191–200.

5. Yong SJ. Long COVID or post-COVID-19 syndrome:

putative pathophysiology, risk factors, and treatments. Infect

Dis (Lond). 2021;53(10):737–754.

6. He L, Ding Y, Zhang Q, Che X, He Y, Shen H, et al.

Expression of elevated cholesterol-related genes in SARS-

CoV-2-infected patients and its potential role in COVID-19

severity. Front Med. 2020;14(5):601–610.

7. Fakhreddin R, Azin S, Nahid R. Ferritin as a predictive

biomarker in COVID-19: a review. J Infect Public Health.

2021;14(5):654–660.

8. Rubino F, Amiel SA, Zimmet P, Alberti G, Bornstein S, Eckel

RH, et al. New-onset diabetes in COVID-19. N Engl J Med.

2020;383(8):789–790.

9. Bonora BM, Avogaro A, Fadini GP. Disentangling

conflicting data on long-term diabetes risk after COVID-

19. Lancet Diabetes Endocrinol. 2022;10(4):236–238.

10. Yang L, Han Y, Nilsson-Payant BE, Gupta V, Wang P, Duan

X, et al. A human pluripotent stem cell-based platform to

study SARS-CoV-2 tropism and model virus infection in

human cells and organoids. Cell Stem Cell. 2020;27(1):125–

136.

11. Khan MA, Islam F, Rahman MM, Hossain S, Rahman M.

COVID-19 and emerging metabolic complications: evidence

from Bangladesh. BMJ Glob Health. 2021;6(6):e005551.

12. Sathish T, Kapoor N, Cao Y, Tapp RJ, Zimmet P. Proportion

of newly diagnosed diabetes in COVID-19 patients: a

systematic review and meta-analysis. Diabetes Obes Metab.

2021;23(3):870–874.

13. Pal R, Banerjee M. COVID-19 and the endocrine system:

exploring the unexplored. J Endocrinol Invest.

2020;43(7):1027–1031.

14. Banerjee M, Chakraborty S, Pal R. Diabetes self-

management amid COVID-19 pandemic. Diabetes Metab

Syndr. 2020;14(4):351–354.

15. Vargas-Vargas M, Cortés-Rojo C. Ferritin levels and

COVID-19. Rev Panam Salud Publica. 2020;44:e72.

16. Nadim MK, Forni LG, Mehta RL, Connor MJ Jr, Liu KD,

Ostermann M, et al. COVID-19-associated acute kidney

injury: consensus report of the 25th Acute Disease Quality

Initiative (ADQI) Workgroup. Nat Rev Nephrol.

2020;16(12):747–764.

17. Aghabiklooei A, Ghodsi M, Abbasian A, Shadnia S. Gender

differences in post-COVID syndrome: a retrospective cohort

study. J Res Med Sci. 2021;26:87.

18. Tenforde MW, Kim SS, Lindsell CJ, et al. Symptom duration

and risk factors for delayed return to usual health among

outpatients with COVID-19. MMWR. 2020;69(30):993–

998.

19. McMorrow ML, Adams M, Chiu SK, et al. Health care

utilization patterns among adults with long COVID

symptoms. MMWR. 2021;70(50):1740–1745.

20. Rahman T, Zaman H. Gender disparities in education in

Bangladesh: current status and policy options. World Bank

Policy Note. 2019.

21. Hossain MA, Islam MS, Ahmed Z, et al. Patterns of tobacco

use and sociodemographic factors among adults in

Bangladesh. BMJ Open. 2019;9:e026154.

22. Vardavas CI, Nikitara K. COVID-19 and smoking: a

systematic review of the evidence. Tob Induc Dis.

2020;18:20.

23. Lippi G, Henry BM. Active smoking is not associated with

severity of coronavirus disease 2019 (COVID-19). Eur J

Intern Med. 2020;75:107–108.

24. Petrilli CM, Jones SA, Yang J, et al. Factors associated with

hospital admission and critical illness among 5279 people

with COVID-19 in New York City. BMJ. 2020;369:m1966.

25. Sattar N, McInnes IB, McMurray JJV. Obesity as a risk factor

for severe COVID-19: summary of the best evidence and

implications for health care. BMJ. 2020;369:m2234.

26. Hossain FB, Shawon MSR, Al-Abid MS, et al. Trends and

determinants of overweight and obesity among women of

reproductive age in Bangladesh: a pooled analysis of national

surveys. BMJ Open. 2018;8:e018468.

27. Carsetti R, Zaffina S, Piano Mortari E, et al. Spectrum of

innate and adaptive immune response to SARS-CoV-2

infection across asymptomatic, mild, and severe cases. Cell

Reports. 2021;36(5):109597.

JOM Vol. 26, No. 2 Metabolic Outcomes in Post-COVID Patients in Bangladesh

129



28. Apicella M, Campopiano MC, Mantuano M, et al. COVID-

19 in people with diabetes: understanding the reasons for

worse outcomes. Lancet Diabetes Endocrinol. 2020;8(9):

782–792.

29. Tural Onur S, Altunoren O, Yavuzer S, et al. Could ferritin

level be an indicator of COVID-19 disease mortality? J Med

Virol. 2021;93(3):1672–1677.

30. Vargas-Vargas M, Cortés-Rojo C. Ferritin levels and

COVID-19. Rev Panam Salud Publica. 2020;44:e72.

31. Zhang C, Shi L, Wang FS. Liver injury in COVID-19:

management and challenges. Lancet Gastroenterol Hepatol.

2020;5(5):428–430.

32. Sun Y, Zhou J, Ye K. Emerging roles of dyslipidemia in

COVID-19. J Clin Lipidol. 2020;14(5):689–699.

33. Sudre CH, Murray B, Varsavsky T, et al. Attributes and

predictors of long COVID. Nat Med. 2021;27(4):626–631.

34. International Diabetes Federation. IDF Diabetes Atlas. 9th

ed. 2019. Available from: https://diabetesatlas.org/

Metabolic Outcomes in Post-COVID Patients in Bangladesh JOM Vol. 26, No. 2

130


