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Abstract 

Background: numerous studies have reported that COVID-19 can affect various organs and 

tissues in the body, including the pancreas. This study aimed to evaluate the effect of 

COVID-19 on fasting blood glucose, hemoglobin A1c, and insulin in COVID-19 infected 

patients. Methods: Three hundred patients with positive SARS-CoV-2 real-time PCR tests 

were included in the study. Based on their fasting blood glucose and hemoglobin A1c status 

they were divided into normoglycemic, prediabetic, and diabetic groups. Fasting blood 

glucose, hemoglobin A1c, and fasting insulin levels were measured during and three months 

after COVID-19 infection. Results: there were no statistically significant differences between 

fasting blood glucose, hemoglobin A1c, and fasting insulin levels during and three months 

after COVID-19 infection between all study groups. Conclusion:despite conflicting previous 

reports, the present study results suggest that COVID-19 infection can not interfere with 

glycemic control and related markers.  
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1. Introduction  

COVID-19 pandemic now poses huge health problems around the world
1-4

. Although initially 

thought to be a respiratory disease, several studies have shown that it can affect various 

organs and tissues in the body, including the digestive system, cardiovascular system, liver, 
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ovaries, brain, and pancreas
5-7

. Direct attack by theSARS-CoV-2 through ACE2 receptor, 

severe inflammatory response syndrome, ischemia-reperfusion injury, underlying diseases, 

and drug-induced injury are enumerated as potential etiologic factors for tissue injury in 

COVID-19
8-10

.  

The relationship between COVID-19 infection and diabetes has been shown in previous 

studies. Covid 19 causes more severe disease, hospitalization, and death in diabetics than in 

healthy people. It is found that the hospitalization rate of COVID-19 infected diabetics 

is22%, but the same number in the total population is about 10% 
11, 12

. Another study found 

that the mortality rate of diabetics was two-fold higher than the normal population
13, 14

. One 

reason for this could be a change in ACE2 receptor expression in diabetic people's tissues
15

. 

High blood glucose can facilitate the virus replication in the lung cells and prevent the proper 

immune system response 
16, 17

. Recent studies have shown that during and after Covid-19 

infection glycemic control has decreased and insulin use has increased in many cases. Guo W 

et al.'s study on COVID-19 infected diabetic patients reported that 29% of patients were 

treated with insulin before infection, while after the disease this reached 37% 
18

. 

Due to the Covid-19 destructive effects on pancreatic tissue and the direct relationship 

between blood glucose control and disease severity, hospitalization, and mortality, this study 

aimed to evaluate the effect of Covid 19 on fasting blood glucose, hemoglobin A1c, and 

insulin in COVID-19 infected patients.  

 

2. Materials and Methods 

2.1. Study design 

Three hundred patients with positive SARS-CoV-2 real-time PCR tests were included in the 

study. Patients were selected based on their fasting blood glucose and hemoglobin A1c status 

and divided into three groups: (A) 100 normoglycemic individuals, (B) 100 prediabetic 

patients, and (C) 100 diabetic patients. Normoglycemia was defined as fasting blood glucose 

lower than 100 mg/dl and Hb A1c less than 5.7%. Prediabetes was defined as fasting blood 

glucose between 100 and 125 mg/dl and Hb A1c between 5.7 and 6.4%. Diabetes was 

defined as fasting blood glucose higher than 125mg/dl and Hb A1c higher than 6.4%. All 

patients signed a written consent form before participating in the study. The ethics committee 

of Behbahan University of Medical Sciences approved the study (IR.BHN.REC.1400.028). 

All patients were tested for fasting blood glucose, hemoglobin A1c, and insulin at the onset 

of Covid-19 and three months later. The inclusion criteria were: male and female patients, 

age minimum 18 and maximum 80 years, and no underlying diseases other than diabetes. The 

exclusion criteria were Age under 18 years and over 80 years, the presence of underlying 

diseases including cardiovascular diseases, metabolic disorders, neurological diseases, 

hypertension, kidney diseases, and liver diseases. 

 

2.2. Measurements  

Blood glucose was measured using the Biorexfars Glucose assay kit (Biorexfars co, Shiraz, 

Iran). Hb A1c was measured using Diazym direct enzymatic assay kit (Diazyme 

Laboratories, Inc., Poway, California). Fasting insulin was measured using a Human Insulin 

ELISA Kit (Abcam co., UK). A Mindray BS200 autoanalyzer (Shenzhen, China) and a 

Statfax 3200 ELISA reader (Westport, Connecticut, USA) were used for assays. 
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Statistical analysis  

Data are presented as mean ± standard error of mean (M±SEM). To determine the normality 

of data, the Kolmogorov–Smirnov test was used. The differences between groups were 

analyzed using Kruskal-Wallis with post-hoc Mann-Whitney U test. SPSS software (version 

25.0 for Windows) was used for statistical analyses. P<0.05 was considered as statistically 

significant.  

 

3. Results  

Baseline characteristics of the study population are shown in Table 1. Fasting blood glucose 

and Hb A1c were slightly higher after three months of COVID-19 infection in all groups, 

however, the differences were not statistically significant. There was no significant difference 

between FBS, A1c, and Ins in all groups. Ins level was higher in prediabetic patients than in 

the normoglycemic group. In diabetic patients, the mean Ins level was lower than the 

normoglycemic group.  

 

Table 1. Baseline characteristics of the study population were stratified by groups. 

    Variables Groups P value 

  Normoglycemic 

(N=100) 

Prediabetic  

(N=100) 

Diabetic  

(N=99
√
) 

 

Age (Y)  53±8 56±12 57±13 0.13 

Sex Male 57 51 54 0.21 

 Female 43 49 46  

BMI Normal 71 68 64 0.04* 

 Overweight  18 19 22  

 Obesity  11 13 16  

Smoking Current  21 10 15 0.32 

 Former  10 6 14  

 Never  69 74 71  

*Significantly different.   
√  

A diabeticparticipant died during the study.  

 

Table 2.FBS and HbA1c values during and after COVID-19 infection in 

normoglycemic, prediabetic, and diabetic patients. 

                                    FBS (mg/dl)  

 Before After P 

Normoglycemic 87±19 91±24 0.42 

Prediabetes 117±8 119±11 0.25 

Diabetes 155±48 168±58 0.34 

                                           Hb A1c (%)  

 Before After P 
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Normoglycemic 4.9±1.1 5±0.9 0.45 

Prediabetes 5.4±1.5 5.5±1.3 0.21 

Diabetes 7.7±2.9 8.1±3.2 0.13 

 

Data are shown as Mean±SEM. P<0.05 was considered statistically significant.  

 

Table 3.Ins values during and after COVID-19 infection in normoglycemic, prediabetic, 

and diabetic patients 

                                                Ins (mIU/L)  

 Before After P 

Normoglycemic 17±3 16±4 0.11 

Prediabetes 27±6 26±8 0.36 

Diabetes 11±5 12±6 0.24 

Data are shown as Mean±SEM. P<0.05 was considered statistically significant.  

 

4. Discussion  

The present study was designed to investigate the impact of COVID-19 on FBS, Hb A1c, and 

Ins. These markers were assessed during and three months after infection in normoglycemic, 

prediabetic, and diabetic patients. Our results suggest that COVID-19 can not interfere with 

glycemic control in all studied groups.  

Whether the alterations of glucose metabolism that occur with a sudden onset in severe 

COVID-19 persist or remit when the infection resolves is unclear 
11

. We could not find any 

prospective study which reports diabetic-related markers after COVID-19 infection. An 

international group of leading diabetes researchers is establishing a Global Registry of 

COVID-19-related diabetes. This registry is specifically designed to establish the extent and 

characteristics of new-onset, COVID-19-related diabetes, and to investigate its pathogenesis, 

management and outcomes. The Registry also collects data about presentations with severe 

metabolic disturbance in pre-existing diabetes. However, no reports are available regarding 

the registry collected data. Results of the present study showed that COVID-19 did not affect 

FBS, Hb A1c, and Ins in three months. If we conclude based on these results, it seems that we 

should not worry about the blood glucose regulation after COVID-19 infection even in 

diabetic patients. However, several recent studies on the effects of COVID-19 on the 

pancreas report that SARS-CoV-2 can cause pancreatic involvement, thereby disrupting the 

natural mechanism for controlling blood glucose. A threefold increase in pancreatic amylase 

and lipase enzymes in COVID-19 infected patients proves this 
19

.Pathological studies of 

pancreatic tissue have also shown abnormalities such as fibrosis, thrombosis, and 

endothelialitis in the pancreatic tissue of COVID-19 infected patients. Impaired insulin 

secretion and decreased number of insulin-secreting beta cells have also been reported in 

these patients 
20

. Numerous mechanisms for pancreatic damage have been reported during 

COVID-19, including direct virus attack to the beta cells, severe inflammatory response to 
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disease, ischemic-reperfusion injury, as well as exacerbation of endocrine underlying diseases 

due to COVID-19 
21, 22

. 

Although these studies report conflicting data, all of them have investigated the worse effects 

of SARS-CoV-2 on the pancreas during COVID-19 infection. More studies should be 

performed to clarify the exact effects of COVID-19 on glycemic control and glucose 

metabolism. The present study had some limitations. The sample size was low and other 

related metabolic factors such as lipid profile were not assessed.   

 

Conclusion  

Despite conflicting previous reports, the present study results suggest that COVID-19 

infection can not interfere with glycemic control and related markers including FBS, Hb A1c, 

and Ins. 
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