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Abstract: This study aimed to investigate how diabetes mellitus affects the clinical outcomes of patients with COVID-19. The study 

was conducted between November 2022 and April 2023 at the Department of Medicine in Khyber Teaching Hospital, Peshawar. 

We included 40 diabetic COVID-19 patients and 40 non-diabetic COVID-19 patients in our research and examined the incidence 

of sepsis, acute respiratory distress syndrome (ARDS), and mortality. The results showed that diabetic COVID-19 patients had 

significantly higher mortality, sepsis, and ARDS rates than non-diabetic COVID-19 patients. Mortality was reported in 22.5% of 

diabetic patients compared to 5% of non-diabetic patients (P = 0.01). The incidence of sepsis was 25% among diabetic patients 

and 5% among non-diabetic patients (P = 0.02). Similarly, ARDS was reported in 35% of diabetic patients compared to 10% of 

non-diabetic patients (P = 0.007). In conclusion, our study suggests that diabetes significantly worsens clinical outcomes among 

patients with COVID-19. 
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Introduction  

 

The emergence of the COVID-19 pandemic late in 2019 has 

presented a global health crisis unlike before. Although 

researchers and medical practitioners are making great 

strides in understanding this highly contagious virus, it is 

already apparent that some risk factors have a major impact 

on the disease's manifestation and prognosis (Ciotti et al., 

2020; Giovanetti et al., 2023; Stawicki et al., 2020). Among 

these comorbidities, diabetes mellitus significantly 

contributes to adverse outcomes in COVID-19 patients. 

Diabetes mellitus, commonly known as diabetes, is a 

medical condition marked by heightened blood glucose 

levels. This condition can result from inadequate insulin 

production or the body's inability to efficiently utilize 

insulin. (Gupta et al., 2020; Stoian et al., 2020).  Diabetic 

consequences, such as cardiovascular disease, renal disease, 

and retinopathy, are widely recognized due to the chronic 

nature of diabetes. As the COVID-19 pandemic continues, 

researchers are paying special attention to how diabetes 

affects the health of affected people (Lim et al., 2021). The 

relationship between diabetes and COVID-19 outcomes is 

intricate and involves multiple factors. Diabetic individuals 

are at a heightened risk of experiencing severe COVID-19 

for several reasons. Diabetes undermines the immune 

system's capacity to effectively combat infections. Elevated 

blood sugar levels, known as hyperglycemia, hinder the 

functioning of various immune cells, thus diminishing the 

body's ability to defend against viral intruders (Fang et al., 

2020; Li et al., 2021).   

Diabetes is often accompanied by hypertension, 

independently associated with worse outcomes in COVID-

19 patients.9 This clustering of risk factors can create a 

perfect storm, making diabetic individuals more susceptible 

to severe disease and complications10. Moreover, these 

comorbidities are more prevalent among diabetic 

populations, exacerbating the situation (Ng et al., 2021; 

Palaiodimos et al., 2020). 

COVID-19 has been shown to cause endothelial 

dysfunction and promote clotting abnormalities (Man et al., 

2020). Combined with the prothrombotic effects of 

diabetes, this can increase the risk of severe complications, 

including thrombosis and pulmonary embolism (Nicosia et 

al., 2021; Sardu et al., 2020). 

Diabetes is a pivotal factor that significantly influences the 

clinical course of COVID-19 patients. The intricate 

relationship between diabetes and COVID-19 involves a 

multifaceted interplay of factors, including compromised 

immunity, other medical conditions, inflammation, 

dysfunction of the endothelium (the inner lining of blood 

vessels), glycemic control, and the effects of medications. 

Healthcare providers need to acknowledge the heightened 

susceptibility of individuals with diabetes, allowing them to 

tailor their approach to managing COVID-19 within this 

specific population. 

This research aims to determine if patients with COVID-19 

who seek treatment at a tertiary care hospital have better 

clinical outcomes if they also have diabetes mellitus. 

Reducing the likelihood of severe outcomes in COVID-19 
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patients with diabetes requires more surveillance, early 

intervention, and the introduction of individualized care 

techniques.  

 

Methodology  

The present study was undertaken after obtaining approval 

from the hospital's ethical committee. This case-control 

study was undertaken at the Department of Medicine, 

Khyber Teaching Hospital, Peshawar, from November 2022 

to April 2023. The sample for this study consisted of 80 

COVID-19 patients further divided into diabetics (Cases) 

and non-diabetic (control) groups equally; those who had 

diabetes and were undergoing treatment with antidiabetic 

drugs, including oral pills and insulin, were included. The 

confirmation of COVID-19 was determined by utilizing a 

viral real-time reverse transcriptase-polymerase chain 

reaction test on samples taken from the nasal and 

pharyngeal regions. Patients having HbA1c > 6.5 %. The 

study did not encompass individuals under the age of 35 

who were diagnosed with COVID-19. The clinical 

outcomes assessed were ARDS, sepsis, mortality, 

comorbidity, and symptoms such as hypertension, fever, dry 

cough, and smoking.  

All the variables were analyzed with IBM SPSS 24. The Chi 

Square test was utilized to assess the outcomes between 

both groups, with P < 0.05 as significant. 

Results 

This research encompassed 40 individuals with diabetes 

(referred to as "cases") and 40 without diabetes (designated 

as the "control" group). The mean age in the cases group 

was 51.35±7.89 years, while the control group had a mean 

age of 47.72±8.58 years. In terms of gender distribution, the 

diabetic group consisted of 27 males (67.5%) and 13 

females (32.5%), whereas the non-diabetic group had 24 

males (60%) and 16 females (40%) (Figure 1). 

 

Figure 1: Distribution of gender in study groups: 

 

From a clinical perspective, 25% of the diabetes group 

experienced sepsis, while only 5% of the non-diabetic group 

did (P = 0.02). Similarly, 35% of the people with diabetes 

and 10% of the non-diabetics developed ARDS, with the 

latter being significantly more likely to develop the 

condition (P = 0.007). The death rate was 22.5% in the 

diabetic group and 5% in the non-diabetic group, with the 

difference being statistically significant (P= 0.01).

Table 1: Comorbid and symptoms of COVID 

Comorbid and symptoms Groups 

Cases (Diabetic) Controls (Non-diabetic) P value  

n % n % 

Hypertension Yes 16 40.0% 5 12.5% 0.005 

No 24 60.0% 35 87.5% 

Smoking Yes 11 27.5% 8 20.0% 0.43 

No 29 72.5% 32 80.0% 

Dry cough Yes 18 45.0% 13 32.5% 0.25 

No 22 55.0% 27 67.5% 

Fever Yes 19 47.5% 21 52.5% 0.65 

No 21 52.5% 19 47.5% 

Table 2: Clinical outcomes of the study population 

Clinical outcomes Groups 

Cases (Diabetic) Controls (Non-diabetic) P value 

n % n % 

Sepsis Yes 10 25.0% 2 5.0% 0.02 

No 30 75.0% 38 95.0% 

ARDS Yes 14 35.0% 4 10.0% 0.007 

No 26 65.0% 36 90.0% 

Mortality Yes 9 22.5% 2 5.0% 0.01 

No 31 77.5% 38 95.0% 

 

Discussion 

 

COVID-19 has exhibited a wide array of disease severity, 

encompassing asymptomatic individuals and those with 

severe sickness that can ultimately result in mortality 

(Huang et al., 2020). Numerous variables influence the 

outcome of diseases, encompassing age and gender as 

significant determinants. Pre-existing chronic conditions, 
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such as hypertension and diabetes, have been linked to 

severe outcomes. Individuals diagnosed with diabetes, 

hypertension, obesity, and cardiovascular issues exhibit an 

increased susceptibility to contracting COVID-19 and are 

confronted with a heightened risk of death associated with 

the condition (Dong et al., 2020). 

A notable proportion of senior patients, who are particularly 

vulnerable to mortality resulting from COVID-19, exhibit a 

comorbidity of diabetes mellitus, with a prevalence rate of 

26.8%. The precise causes for this heightened risk have not 

yet been determined; nevertheless, several aspects may 

contribute to the greater vulnerability of individuals with 

type-2 diabetes mellitus to infections (Chan et al., 2020). 

One potential contributing factor to the heightened 

susceptibility of individuals with diabetes and obesity is the 

compromised innate and adaptive immune response. This 

condition is marked by persistent and mild inflammation, 

which can result in significant systemic metabolic 

disturbances. Patients diagnosed with diabetes or 

hyperglycemia who had previously contracted SARS 

exhibited elevated rates of death and morbidity compared to 

patients who maintained metabolic control (Liu et al., 

2019). 

Our results suggest that individuals diagnosed with diabetes 

exhibited more pronounced adverse outcomes when 

infected with COVID-19, as evidenced by a higher 

mortality rate. These findings corroborate the observations 

in a prior cohort study involving COVID-19 patients, which 

revealed a 7.3% increased mortality risk among those with 

diabetes, compared to the 2.3% risk observed in the general 

population (Wu and McGoogan, 2020). Furthermore, 

another study revealed that individuals diagnosed with 

uncontrolled diabetes who contracted COVID-19 exhibited 

a significantly elevated mortality risk compared to those 

without diabetes (Williamson et al., 2020). We also 

observed that the frequency of ARDS and sepsis was also 

higher in the diabetic group as compared to the non-diabetic 

group. A study also reported that mortality, sepsis, and 

ARDS were significantly more prevalent in cases as 

compared to the controls (non-diabetic) (Alshukry et al., 

2021). 

The link between uncontrolled diabetes, particularly 

elevated blood sugar levels (hyperglycemia), and a less 

favorable COVID-19 prognosis consistently presents itself. 

Several studies have suggested a possible connection 

between hyperglycemia and the increased production of 

interleukin-6 (IL-6), which could contribute to heightened 

lung inflammation and the severity of COVID-19. 

Consequently, researchers have strived to illustrate that 

specific glucose-lowering medications might improve 

outcomes for individuals with diabetes who contract 

COVID-19. In one study, it was demonstrated that among a 

group of 59 patients, 26 of whom had a pre-existing diabetes 

diagnosis, those who received intravenous insulin treatment 

had better outcomes compared to those who did not receive 

this intervention (Marfella et al., 2020). However, another 

discovered that COVID-19 patients administered insulin 

had distinct inflammatory indicators, such as elevated levels 

of C-reactive protein (CRP), procalcitonin, and erythrocyte 

sedimentation rate. Nevertheless, these patients did not 

demonstrate a significant disparity in disease severity 

compared to individuals not receiving insulin treatment 

(Chen et al., 2020). 

The observed variations in the severity and consequences of 

COVID-19 across individuals with diabetes can be 

attributed to this metabolic disorder's complex and 

multifaceted nature. Within our study group, it was 

observed that individuals diagnosed with diabetes had a 

greater prevalence of hypertension. In contrast, non-diabetic 

patients displayed lower rates of hypertension. These results 

are consistent with the findings documented in a study, 

which revealed percentages of 56.9% and 20.9% for the 

relevant variables (Abu-Farha et al., 2020; Shi et al., 2020).  

Conclusion 

From our study, it can be concluded that diabetes 

significantly worsens the clinical outcome among 

COVID-19 patients in terms of higher rates of mortality, 

ARDS, and sepsis compared to non-diabetic patients. 

Declarations 

Data Availability statement 

All data generated or analyzed during the study are included 

in the manuscript. 

Ethics approval and consent to participate 

Approved by the department Concerned.  

Consent for publication 

Approved 

Funding 

Not applicable 

Conflict of interest 

 

The authors declared absence of conflict of interest. 

Author Contributions: 

MS MMG ZN conceived the idea,  

MMG AU SUK drafted the study,  

MS RN SUK collected data,  

MS MMG RN did statistical analysis and interpretation of 

data,  

MS AU SUK critically reviewed the manuscript. 

References 

 

Abu-Farha, M., Al-Mulla, F., Thanaraj, T. A., Kavalakatt, S., Ali, 

H., Abdul Ghani, M., and Abubaker, J. (2020). Impact 

of diabetes in patients diagnosed with COVID-19. 
Frontiers in immunology 11, 576818. 

Alshukry, A., Abbas, M. B., Ali, Y., Alahmad, B., Al-Shammari, 

A. A., Alhamar, G., Abu-Farha, M., AbuBaker, J., 
Devarajan, S., and Dashti, A. A. (2021). Clinical 

characteristics and outcomes of COVID-19 patients 

with diabetes mellitus in Kuwait. Heliyon 7. 
Chan, J. F.-W., Yuan, S., Kok, K.-H., To, K. K.-W., Chu, H., Yang, 

J., Xing, F., Liu, J., Yip, C. C.-Y., and Poon, R. W.-S. 

(2020). A familial cluster of pneumonia associated with 
the 2019 novel coronavirus indicating person-to-person 

transmission: a study of a family cluster. The lancet 395, 

514-523. 
Chen, X., Hu, W., Ling, J., Mo, P., Zhang, Y., Jiang, Q., Ma, Z., 

Cao, Q., Deng, L., and Song, S. (2020). Hypertension 

https://doi.org/10.54112/bcsrj.v2023i1.487


Biol. Clin. Sci. Res. J., Volume, 2023: 487                                                                                     Sannan et al., (2023)         

[Citation: Sannan, M., Gul, M.M., Nasim, Z., Khan, S.U., Ullah, A., Nasir, R. (2023). A study on the effect of diabetes mellitus 

on the clinical outcome among patients with covid 19. Biol. Clin. Sci. Res. J., 2023: 487. doi: 

https://doi.org/10.54112/bcsrj.v2023i1.487] 

 4  
  

and diabetes delay the viral clearance in COVID-19 
patients. MedRxiv, 2020.03. 22.20040774. 

Ciotti, M., Ciccozzi, M., Terrinoni, A., Jiang, W.-C., Wang, C.-B., 

and Bernardini, S. (2020). The COVID-19 pandemic. 
Critical reviews in clinical laboratory sciences 57, 365-

388. 

Dong, E., Du, H., and Gardner, L. (2020). An interactive web-based 
dashboard to track COVID-19 in real time. The Lancet 

infectious diseases 20, 533-534. 

Fang, L., Karakiulakis, G., and Roth, M. (2020). Are patients with 
hypertension and diabetes mellitus at increased risk for 

COVID-19 infection? The lancet respiratory medicine 

8, e21. 
Giovanetti, M., Cella, E., Ivanov, I., Grigorova, L., Stoikov, I., 

Donchev, D., Dimitrova, R., Slavov, S. N., Mavian, C., 

and Fonseca, V. (2023). Genomic epidemiology and 
lineage dynamics of SARS-CoV-2 in Bulgaria: Insights 

from a three-Year pandemic analysis. Viruses 15, 1924. 

Gupta, R., Ghosh, A., Singh, A. K., and Misra, A. (2020). Clinical 
considerations for patients with diabetes in times of 

COVID-19 epidemic. Diabetes & metabolic syndrome 

14, 211. 
Huang, D., Lian, X., Song, F., Ma, H., Lian, Z., Liang, Y., Qin, T., 

Chen, W., and Wang, S. (2020). Clinical features of 

severe patients infected with 2019 novel coronavirus: a 
systematic review and meta-analysis. Annals of 

translational medicine 8. 
Li, G., Chen, Z., Lv, Z., Li, H., Chang, D., and Lu, J. (2021). 

Diabetes mellitus and COVID-19: associations and 

possible mechanisms. International Journal of 
Endocrinology 2021. 

Lim, S., Bae, J. H., Kwon, H.-S., and Nauck, M. A. (2021). 

COVID-19 and diabetes mellitus: from 
pathophysiology to clinical management. Nature 

Reviews Endocrinology 17, 11-30. 

Liu, G. S., Hong, L., Zhao, S. C., Lu, R. J., Niu, P. H., and Tan, W. 
J. (2019). Viral and bacterial etiology of acute febrile 

respiratory syndrome among patients in Qinghai, China. 

Biomedical and Environmental Sciences 32, 438-445. 
Man, A. W., Li, H., and Xia, N. (2020). Impact of lifestyles (diet 

and exercise) on vascular health: oxidative stress and 

endothelial function. Oxidative medicine and cellular 
longevity 2020. 

Marfella, R., Paolisso, P., Sardu, C., Bergamaschi, L., D’Angelo, 

E. C., Barbieri, M., Rizzo, M. R., Messina, V., Maggi, 
P., and Coppola, N. (2020). Negative impact of 

hyperglycaemia on tocilizumab therapy in Covid-19 

patients. Diabetes & metabolism 46, 403-405. 
Ng, W. H., Tipih, T., Makoah, N. A., Vermeulen, J.-G., Goedhals, 

D., Sempa, J. B., Burt, F. J., Taylor, A., and 

Mahalingam, S. (2021). Comorbidities in SARS-CoV-2 
patients: a systematic review and meta-analysis. MBio 

12, 10.1128/mbio. 03647-20. 

Nicosia, R. F., Ligresti, G., Caporarello, N., Akilesh, S., and 
Ribatti, D. (2021). COVID-19 vasculopathy: mounting 

evidence for an indirect mechanism of endothelial 

injury. The American Journal of Pathology 191, 1374-

1384. 

Palaiodimos, L., Kokkinidis, D. G., Li, W., Karamanis, D., 

Ognibene, J., Arora, S., Southern, W. N., and 
Mantzoros, C. S. (2020). Severe obesity, increasing age 

and male sex are independently associated with worse 

in-hospital outcomes, and higher in-hospital mortality, 
in a cohort of patients with COVID-19 in the Bronx, 

New York. Metabolism 108, 154262. 

Sardu, C., Gambardella, J., Morelli, M. B., Wang, X., Marfella, R., 
and Santulli, G. (2020). Hypertension, thrombosis, 

kidney failure, and diabetes: is COVID-19 an 

endothelial disease? A comprehensive evaluation of 
clinical and basic evidence. Journal of clinical medicine 

9, 1417. 

Shi, Q., Zhang, X., Jiang, F., Zhang, X., Hu, N., Bimu, C., Feng, J., 
Yan, S., Guan, Y., and Xu, D. (2020). Clinical 

characteristics and risk factors for mortality of COVID-

19 patients with diabetes in Wuhan, China: a two-center, 
retrospective study. Diabetes care 43, 1382-1391. 

Stawicki, S. P., Jeanmonod, R., Miller, A. C., Paladino, L., Gaieski, 

D. F., Yaffee, A. Q., De Wulf, A., Grover, J., 
Papadimos, T. J., and Bloem, C. (2020). The 2019–2020 

novel coronavirus (severe acute respiratory syndrome 

coronavirus 2) pandemic: A joint american college of 
academic international medicine-world academic 

council of emergency medicine multidisciplinary 

COVID-19 working group consensus paper. Journal of 
global infectious diseases 12, 47. 

Stoian, A. P., Banerjee, Y., Rizvi, A. A., and Rizzo, M. (2020). 

Diabetes and the COVID-19 pandemic: how insights 
from recent experience might guide future management. 

Metabolic syndrome and related disorders 18, 173-175. 

Williamson, E. J., Walker, A. J., Bhaskaran, K., Bacon, S., Bates, 
C., Morton, C. E., Curtis, H. J., Mehrkar, A., Evans, D., 

and Inglesby, P. (2020). Factors associated with 

COVID-19-related death using OpenSAFELY. Nature 
584, 430-436. 

Wu, Z., and McGoogan, J. M. (2020). Characteristics of and 

important lessons from the coronavirus disease 2019 
(COVID-19) outbreak in China: summary of a report of 

72 314 cases from the Chinese Center for Disease 
Control and Prevention. jama 323, 1239-1242. 

 

 

 

 

 
Open Access This article is licensed under a Creative Commons 

Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 

as long as you give appropriate credit to the original author(s) and 

the source, provide a link to the Creative Commons licence, and 
indicate if changes were made. The images or other third party 

material in this article are included in the article’s Creative 
Commons licence, unless indicated otherwise in a credit line to the 

material. If material is not included in the article’s Creative 

Commons licence and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to 

obtain permission directly from the copyright holder. To view a 

copy of this licence, visit http://creativecommons.org/licen 
ses/by/4.0/. © The Author(s) 2023 

https://doi.org/10.54112/bcsrj.v2023i1.487
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

