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Abstract 

Background: The COVID-19 pandemic were designated as world’s major health problem. Its impact has cause 

significant morbidity and mortality, especially for diabetes mellitus patients which more likely to acquire poorer prognosis 

because of the inflammatory conditions and COVID-19’s effect on glycemic control. A better depiction is needed to 

understand these disease and how they corelate. Purpose: This study aims to give a better depiction of COVID-19 

patients with diabetes mellitus. Methods: A retrospective descriptive study was conducted in special isolation room of Dr. 

Soetomo General Hospital Surabaya on diabetes mellitus patients with COVID-19 that is  18 years old. Patients data 

including demographic characteristic, COVID-19 characteristic, and diabetes mellitus characteristic were collected and 

analyzed. Results: Male patients dominated the study’s population (50,3%). Most patients were in the age of 56 – 65 

years old (34.1%). Patient’s mean oxygen saturation were 92  0.08 and most were categorized as severe (35.4%). 

Patients mean random blood glucose were 263.1  142.1 and some patients acquire chronic microvascular and 

macrovascular complications such as diabetic foot (11.4%) and diabetic retinopathy (0.3%). Most patients survived the 

disease (56.4%). Conclusion: COVID-19 infection in diabetes mellitus patients caused a tendency of oxygen saturation 

decline and poorer glycemic control which resulted in severe condition that needed an intensive care. 
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1. Introduction 

 

The world is currently in the midst of a COVID-19 pandemic. Acute respiratory syndrome 

coronavirus is the cause of COVID-19. The virus was first detected in December 2019 in China with 

reports of pneumonia-like symptoms accompanied by an unknown cause. On 11 March 2020, WHO 

declared a 'pandemic' status for COVID-191. Up until this day, COVID-19 has infected 636 million 

people and has caused about 6,61 million deaths worldwide. COVID-19 can attack anyone and does 

not have criteria for certain criteria, but patients who have comorbidities tend to have worse 

prognosis and severity of the disease2. For people with diabetes mellitus, COVID-19 tends to affect 

glycemic control and induce hyperglycemia, which is generally associated with poor outcomes. 

Specifically on the values of random blood glucose and HbA1c patients3. 

It is a well-known fact that COVID-19 can affect glycemic control. Based on a study, 

COVID-19 patients tend to have a significant increase in blood glucose levels. However, it was found 

that the increase wasn’t  so significant in HbA1c. This may be caused by HbA1c which represent 

blood glucose levels in the last 2-3 months so that the effect of viral infection that occurs in the near 

term is not very visible. These increases may be caused by an infection which does have a 

considerable impact on the body's metabolism. Inflammation that occurs continuously can affect 

systemic glucose homeostasis and trigger hyperglycemia. According to a study report, an activated 

immune system can lead to insulin resistance. In addition, other studies have also stated that the 
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activation of the innate immune system for a long time can interfere with insulin secretion and action. 

This can lead to hyperglycemia and hyperglycemia itself is associated with a poor prognosis. 

Therefore, it is speculated that there is a link between COVID-19 and glycemic control3. 

This study aims to evaluate the clinical profile of diabetes mellitus patients with COVID-19 

in Dr. Soetomo General Hospital Surabaya in hopes to increase the understanding of COVID-19 and 

diabetes mellitus and improve the patients management.  

 

2. Methods 

 

This study was a retrospective descriptive study using a secondary data obtained from 

medical records of diabetes mellitus with COVID-19 patients. This study was carried out in the 

special isolation room of Dr. Soetomo General Hospital Surabaya and was approved by the ethical 

committee of Dr. Soetomo General Hospital with ethical signed number 1009/101/4/X/2021.  
The patients included in this study have to meet the inclusion criteria which were adult 

patients aged  18 years old who suffered from diabetes mellitus and COVID-19. The exclusion 

criteria of this study was records who doesn’t contain HbA1c and random blood glucose data. The 

variables of this study were age, sex, BMI, oxygen saturation, severity degree of COVID-19, chronic 

complications of diabetes mellitus, random blood glucose, HbA1c, and outcome of the patients. In 

this study the data were analyzed using Microsoft Excel. The data will be presented in the form 

frequency, distribution, and mean  SD.  

 

3. Result 

 

This study that was conducted in July 2020 – June 2021 have a total sample of 308 patients, 

but only 296 patients met the inclusion and exclusion criteria. The sample in this study were 

dominated by male (50.3% or 149 patients) population, in the range of 56 – 65 years old (34.1% or 

101 patients). The frequency distribution of variables in this study will be presented in Table 1 and 

the mean  SD will be presented in Table 2. 

Patient’s vital sign was observed based on oxygen saturation. The oxygen saturation 

distribution in this study was dominated by  95% group (39.5% or 117 patients) which was 

considered as normal based on Indonesia’s COVID-19 2020 guideline. 

The characteristic of COVID-19 in populations was observed based on the severity degree. 

The severity degree was divided into 4 category which was mild, moderate, severe, and critical based 

on Indonesia’s COVID-19 2020 guideline. Most patients in this study was categorized in the severe 

category (35.4% or 105 patients). 

The characteristic of diabetes mellitus in this study was observed based on the random blood 

glucose, chronic diabetes mellitus complications, and outcome. The random blood glucose in this 

study’s population was dominated by  200 mg/dL group (58.7% or 174 patients) which was 

considered as hyperglycemic. Most observed chronic diabetes mellitus complications in this study 

was diabetic foot (11.4% or 34 patients). Despite the all, most of the patients in this study survived 

the disease (56.4% or 167 patients). 
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Table 1. Frequency Distributions of Variables 

Variables Frequency (n) Percentage (%) 

Age (years) 

18 – 25 

26 – 35  

36 – 45  

46 – 55  

56 – 65  

> 65 

 

1 

9 

38 

94 

101 

53 

 

0.3 

3 

12.8 

31.7 

34.1 

17.9 

Sex   

Male 

Female 

Oxygen Saturation (%) 

< 95 

 95 

Severity Degree 

Mild 

Moderate 

Severe 

Critical 

Random Blood Glucose (mg/dL) 

< 140 

140 – 199 

 200  

Chronic Diabetes Complication 

Macrovascular 

Coronary Heart Disease 

Stroke 

Peripheral Arterial Occlusive Disease 

Diabetic Foot 

Microvascular 

Diabetic Retinopathy 

Diabetic Nephropathy 

Diabetic Neuropathy 

Outcome 

Survived 

Deceased 

149 

147 

 

117 

97 

 

9 

102 

105 

78 

 

54 

58 

175 

 

 

3 

6 

2 

34 

 

1 

0 

0 

 

167 

129 

50.3 

49.6 

 

39.5 

32.8 

 

3 

34.4 

35.4 

26.2 

 

18.2 

19.5 

58 

 

 

1 

2 

0.6 

11.4 

 

0.3 

0 

0 

 

56.4 

43.5 
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Table 2. Mean  SD Distribution of Variables 

Variables Mean  SD 

Age 55.8  10.7 

Oxygen Saturation (%) 

Random Blood Glucose (mg/dL) 

92  0.08 

263.1  142.1  

  

 

4. Discussion 

 

Most prevalent age distribution of this study was the 56 – 65 years old group (34,1% or 101 

patients). this phenomena synchronize with the data from Indonesia’s basic health research 

(RISKESDAS) in 2020 which also shows that the most prevalent age for diabetes mellitus in 

Indonesia is 55 – 64 years old4. A study by Daud et al. (2022) also shows that most prevalent age for 

COVID-19 is > 60 years old5. One of the best indicators to predict whether a patients would 

experience a mild or severe symptoms is their ability to manage the viral load. The immune system 

needs to do four key points in order to successfully supress and subsequently get rid of SARS-CoV2 

which are recognize, alert, destroy, and clear. Older patients are known to exhibit heterogeneity and 

malfunction of each of these processes6. The alteration of those chains of events will cause older 

people to be more vulnerable when exposed to the virus and acquire poorer prognosis of the disease7.  

Male was most observed in the sample population of this study. The same result is also seen 

in a study by Daud et al. (2020) in Bitung city5. This phenomena might be due to the fact that men 

are more likely to exhibit behavioural traits that enhance the risk of contracting COVID-19, such as 

smoking and drinking . For instance, the findings of studies taken together revealed that te likelihood 

of sever COVID-19 for smoker was 1.4 times higher. Smoking is associated to greater levels of 

ACE2 which is the receptor of SARS-CoV2, this explain why male are more susceptible to COVID-

198. It is also said that in general, males have stronger cell type-specific expression of the ACE2 

receptor than females do in type II alveolar epithelial cells9. 

Most observed oxygen saturation in this study were the < 95% group. This result is aslo 

suppported by the result of a study conducted in France10. A possible explanation that could be 

associated with this phenomenon was obtained from early modeling studies related to COVID-19 

which showed that there was suffering in the S1 protein that interacts with Hb so that it has an 

impact in the form of reducing Hb affinity and total Hb content11. It was also said that patients with 

diabetes mellitus tend to have poorer oxygen saturation because of the enhanced of oxygen 

consumption of the tissues and deterioration of blood’s ability to circulate and release oxygen to the 

tissues. For COVID-19 patients who also suffers from diabetes mellitus, low oxygen saturation 

values have theoretical compatibility, where COVID-19 attacks the respiratory organs and high sugar 

levels interfere with the affinity of Hb. The combination of the two events certainly has a bad impact 

such as a significant decrease in oxygen saturation12. 

Most patients in this study was considered as severe. Similar result was also found in a 

study conducted in Bathseda Hospital Yogyakarta and Mitra Medika General Hospital Amplas 

during 202113,14. The domination of severe patients observed in this study could be caused by the 

diabetes mellitus that the sample population suffers from. It is said that diabetes mellitus is one of the 

three most common comorbidities in COVID-19 which increase the severity degree15. In a joint 

mission report by WHO-China, the case fatality rate of COVID-19 patients with diabetes mellitus 

was 9.2% which is number two after cardiovascular16. Patients with diabetes mellitus exhibit higher 
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ACE-2 receptor expression. Diabetes mellitus patients are more likely to contract SARS-CoV-2 due 

to increased expression of ACE-2, which also impacts viral load, worsens symptoms, and can even 

be fatal. More ACE2 protein is also seen in the pulmonary alveoli of diabetes mellitus patients, 

which can result in more severe clinical symptoms15. 

The most prevalent random blood glucose group in this study was the  200 mg/dL which is 

categorized as hyperglycemic. This result is in line with a study conducted in Surakarta and 

Romania17,18. COVID-19 patients with diabetes mellitus have higher levels of furin and higher levels 

of ACE-2 receptors in response to hyperglycemia, which promote viral replication and increase viral 

load in the body and can worsen symptoms and cause death. These factors increase a person's 

susceptibility to SARS-CoV-2 infection. It should also be noted that individuals with poor glucose 

control or diabetes mellitus frequently experience glycaemic worsening as a side effect of COVID-

19. For instance, SARS-CoV infection was linked to a rapidly rising requirement for high doses of 

insulin in individuals who needed it. It appears that changes in inflammatory cytokine levels are 

related to changes in insulin requirements19. By any means, hyperglycemic conditions have an 

important role in the susceptiveness and disease progress of COVID-19 patients20. 

Chronic diabetic complication which ofetn occurs is divided into two category, 

macrovascular and microvascular. Most observed macrovascular complication observed in this study 

was diabetic foot which align with a study by Ong (2018). However, most observed microvascular 

complication in this study was diabetic retinopathy while most observed microvascular complication 

in a study by Ong (2018) was diabetic neuropathy21. Diabetes mellitus and COVID-19 have a 

reciprocal relationship that creates a cycle, in which an increase in inflammatory markers such as D-

dimer, ferritin, and IL-6 is found in COVID-19 patients. The rise in these inflammatory markers 

contributes to an increased risk of microvascular and macrovascular complications originating from 

low-grade vascular inflammation in patients with diabetes mellitus19. Pathomechanism from COVID-

19 triggers stress reaction in patients with diabetes mellitus which cause an increase in the 

production of hyperglycemic hormones such glucocorticoids and catecholamines and resulting a high 

blood sugar levels and diabetes complications. In this study there’s only a low number of recorded 

chronic diabetic complications which could be caused by undetected complications in patients who 

didn’t do routine control to the doctors15.  

Most patients observed in this study survived the disease, despite most studies said that 

diabetes mellitus increase mortality in COVID-1919. Baesd on a study, deaths of COVID-19 patients 

with diabetes mellitus was 21,28% higher than deaths of COVID-19 patients without diabetes 

mellitus22. However a study in Moewardi General Hospital shows a result that is align with the result 

in this study23. The result in this study might be casued by the vaccination that begins in early 2021. 

Based on a study, it is proven that vaccination could reduce the deaths caused by COVID-19 up to 

7,6% for every 10% increase in vaccination coverage24. 

 

5. Conclusion 

 

Most patients that suffers from COVID-19 and diabetes mellitus in the isolation room of Dr. 

Soetomo General Hospital Surabaya was male and in the age range of 56 – 65 years old. Oxygen 

saturation of most patients was < 95% and fell into the severe category. Most patients were in a 

hyperglycemic state on admission as the random blood glucose of study population were dominated 

by the  200 mg/dL. Diabetic foot was the most common marcovascular complication while diabetic 

retinopathy was the most common microvascular complication. Despite all, most patients observed 

survived. 

 

41

Zahra Rabiatul Zhafira / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



  

References 

Ganesh, B., Rajakumar, T., Malathi, M., Manikandan, N., Nagaraj, J., Santhakumar, A., . . . Malik, Y. S, 2021. Epidemiology and 

pathobiology of SARS-COV-2 (COVID-19) in comparison with SARS, MERS: An updated overview of current knowledge and 

future perspectives, Clinical Epidemiology and Global Health, 10, 100694. doi:10.1016/j.cegh.2020.100694 

Pal, R. dan Bhadada, S., 2020. COVID-19 and diabetes mellitus: An unholy interaction of two pandemics, Diabetes & Metabolic 
Syndrome: Clinical Research & Reviews, 14(4), pp.513-517. 

Chen, J., Wu, C., Wang, X., Yu, J., & Sun, Z, 2020. The Impact of COVID-19 on Blood Glucose: A Systematic Review and Meta-

Analysis, Frontiers in Endocrinology, 11. https://doi.org/10.3389/fendo.2020.574541 

Daud, M. L., Nelwan, J. E., & Ratag, B. T, 2022. Hubungan Antara Umur Dan Jenis Kelamin Dengan Kejadian Coronavirus Disease-19 

Di Kota Bitung Tahun 2020, Jurnal KESMAS, 11(1). 
Mueller, A. L., McNamara, M. S., & Sinclair, D. A, 2020. Why does COVID-19 disproportionately affect older people?, Aging, 12(10), 

p. 9959–9981. https://doi.org/10.18632/aging.103344 

Nikolich-Žugich, J., 2017. The twilight of immunity: emerging concepts in aging of the immune system, Nature Immunology, 19(1), 

pp.10-19. 

Abate, B. B., Kassie, A. M., Kassaw, M. W., Aragie, T. G., & Masresha, S. A, 2020. Sex difference in coronavirus disease (COVID-19): 
A systematic review and meta-analysis, BMJ Open, 10(10). doi:10.1136/bmjopen-2020-040129 

Mi, J., Zhong, W., Huang, C., Zhang, W., Tan, L., & Ding, L, 2020. Gender, age and comorbidities as the main prognostic factors in 

patients with COVID-19 pneumonia, American journal of translational research, 12(10), 6537–6548.  

Brouqui, P., Amrane, S., Million, M., Cortaredona, S., Parola, P., Lagier, J. C., & Raoult, D, 2021. Asymptomatic hypoxia in COVID-19 

is associated with poor outcome, International journal of infectious diseases : IJID : official publication of the International Society 
for Infectious Diseases, 102, 233–238. https://doi.org/10.1016/j.ijid.2020.10.067  

Read, R, 2020. Flawed methods in “covid-19: Attacks the 1-beta chain of hemoglobin and captures the porphyrin to inhibit human heme 

metabolism”. doi:10.26434/chemrxiv.12120912.v2 

Laursen, J. C., Clemmensen, K. K. B., Hansen, C. S., Diaz, L. J., Bordino, M., Groop, P. H., Frimodt-Moller, M., Bernardi, L., & 

Rossing, P, 2021. Persons with type 1 diabetes have low blood oxygen levels in the supine and standing body positions, BMJ open 
diabetes research & care, 9(1), e001944. https://doi.org/10.1136/bmjdrc-2020-001944  

Putra, I., 2021.  Hubungan Komorbiditas Terhadap Derajat Keparahan Admisi dan Outcome Pasien COVID-19 di Rumah Sakit Bethesda 

Yogyakarta, Undergraduate Thesis, Fakultas Kedokteran Universitas Sanata Dharma Yogyakarta. 

Amanda, A., 2022. Gambaran Klinis Gangguan Koagulasi Dan Parameter Koagulasi Pada Pasien Terkonfirmasi COVID-19, 

Undergraduate Thesis, Fakultas Kedokteran Universitas Muhammadiyah Sumatera Utara. 
Wulandari, E. W., Rotnoadmodjo, S., & Salama, N, 2022. Diabetes Mellitus and Mortality among COVID-19 Patients in Jakarta, March-

August 2020, Kesmas: Jurnal Kesehatan Masyarakat , 17(2). doi:10.21109/kesmas.v17i2.5815 

WHO, 2020. WHO China Joint Mission on COVID-19 Final Report, WHO. China 

Munawaroh, U, 2022. Hubungan Diabetes Mellitus Dengan Tingkat Gejala COVID-19 Di RSUD dr. Moewardi Surakarta, Undergraduate 
Thesis, Fakultas Kedokteran Universitas Muhammadiyah Surakarta. 

Frent, S., Bobu, E., Pleava, R., Serban, C., Marincu, I., Musta, V., . . . Oancea, C, 2021. Factors associated with poor glycemic control in 

patients hospitalised for covid-19, Respiratory Infections and Bronchiectasis. doi:10.1183/13993003.congress-2021.pa526 

Lim, S., Bae, J. H., Kwon, H. S., & Nauck, M. A, 2021. COVID-19 and diabetes mellitus: from pathophysiology to clinical 

management, Nature reviews. Endocrinology, 17(1), 11–30. https://doi.org/10.1038/s41574-020-00435-4 
Ganesan SK, Venkatratnam P, Mahendra J, Devarajan N, 2020. Increased mortality of COVID-19 infected diabetes patients: role of furin 

pro- teases, Int J Obes. 44, pp.  2486–8.  

Ong, C, 2022. Characteristic of Chronic Complications in Type 2 Diabetic Patients Based on Asian Perspective, Current Internal 

Medicine Research And Practice Surabaya, 3(1). 

Harbuwono, D. S., Handayani, D. O. T. L., Wahyuningsih, E. S., Supraptowati, N., Ananda, Kurniawan, F., Wafa, S., Kristanti, M., 
Pantoro, N. I., Sinto, R., Kurniawan, H., Rebekka, & Tahapary, D. L, 2022. Impact of diabetes mellitus on COVID-19 clinical 

symptoms and mortality: Jakarta's COVID-19 epidemiological registry, Primary care diabetes, 16(1), 65–68. 

https://doi.org/10.1016/j.pcd.2021.11.002 

Samhan, M., Aphridasari, J., & Subandono, J, 2022. Pengaruh Kadar HbA1c Terhadap Tingkat Kematian Pasien Covid-19 Dengan 

Komorbid Diabetes Melitus, Plexus Medical Journal, 1(2). pp.68-74. 
Huang, Y. Z., & Kuan, C. C, 2022. Vaccination to reduce severe COVID-19 and mortality in COVID-19 patients: a systematic review 

and meta-analysis, European review for medical and pharmacological sciences, 26(5), 1770–1776. 

https://doi.org/10.26355/eurrev_202203_28248 

 
 
 

 

 

 

42

Zahra Rabiatul Zhafira / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org

https://doi.org/10.3389/fendo.2020.574541
https://doi.org/10.18632/aging.103344
https://doi.org/10.1038/s41574-020-00435-4
https://doi.org/10.1016/j.pcd.2021.11.002


    

 

43

Zahra Rabiatul Zhafira / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org


