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Clinical characteristics and managing type 2 
diabetes during the COVID-19

ABSTRACT
Background: Diabetes mellitus (DM) is one of the most 
common comorbidities in people with COVID-19 infec-
tion. Inadequate glycemic control is related to high 
inflammation, hypercoagulability, and mortality in 
COVID-19 patients. Patients admitted to hospital for 
COVID-19 might need modifications to their diabetes 
therapy. The study was aimed at evaluating the associa-
tion of clinical presentation and glycemic management 
in patients with type 2 diabetes and COVID-19. 
Methods: This retrospective study included 60 patients 
with type 2 DM and COVID-19, distributed into three 
groups: group 1 oral agents — 32 patients, group 2 
oral agents and basal insulin — 15 patients, group 
3 intensive insulin treatment — 13 patients. We 
measured laboratory parameters, evaluated clinical 
presentation, and followed glycemic treatment during 
hospitalization. 
Results: Patients on oral antidiabetic drugs had bet-
ter glycemic control before hospitalization, shorter 
duration of DM, and normal weight according to BMI 
compared with the other two groups. The most com-
mon symptoms of COVID -19 were: fever, cough, and 
fatigue. For better glycemic control we added basal 
insulin in 15 patients in group 1 (50%) and 9 patients 
need intensive insulin treatment in group 2 (60%). We 
discounted metformin in two patients in group 1 and 
three patients in group 2. A total of 7 patients died 

(11.6 %) during hospitalization, including 3 deaths in 
group 2 (5%), and 4 deaths in group 3 (6.6%).
Conclusions: Poorer glycemic control before COVID -19 
is associated with higher inflammation parameters, 
worse outcomes, and required modification of their 
treatment during hospitalization. (Clin Diabetol 2022, 
11; 1: 20–25)
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Introduction
In December 2019, coronavirus disease 2019 (COV-

ID-19), caused by the new highly infectious organism now 
known as severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) was identified in Wuhan, China. Following 
the rapid spread of COVID -19, World Health Organization 
declared COVID-19 a global pandemic in March, 2020 [1]. 
On 24 May 2021, 166 860 081 globally confirmed cases 
and 3 459 996 confirmed deaths of COVID -19 have been 
reported on the World Health Organization COVID-19 
dashboard [2]. On 24 May 2021, 63 831 confirmed cases 
of COVID -19 have been reported on the Public Health 
Institute of the Republic of Srpska [3]. 

Diabetes mellitus (DM) is one of the most common 
comorbidities seen in people with COVID-19, second 
only to hypertension [4]. COVID-19 has a highly variable 
clinical presentation, ranging from asymptomatic to se-
vere respiratory symptoms and death. People with type 
2 diabetes are known to not only be more susceptible 
to infections in general but also require hospitalization 
more often, resulting in an overall worse prognosis [5]. 

People with diabetes who have not yet been 
infected with the SARS-CoV-2 virus should intensify 
their metabolic control as needed as means of primary 
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prevention of COVID-19 disease [6]. All patients with 
COVID-19 disease and diabetes require continuous 
and reliable glycemic control [7]. Inadequate glycemic 
control is related to high inflammation, hypercoagu-
lability, and mortality in COVID-19 patients. The ideal 
antidiabetic drug used in DM patients with coexist-
ing COVID-19 infection should not only lower blood 
glucose but should also not worsen the prognosis of 
COVID-19 infection [7, 8]. Glucose lowering medica-
tions commonly used to treat DM might have effects 
on  COVID-19 pathogenesis, and these effects could 
have implications for the management of patients 
with DM and COVID-19 [9]. In the presence of mild 
COVID-19 in an out-patient setting, usual glucose-
lowering therapies for patients with diabetes could be 
continued if the patients eat and drink adequately and 
a more frequent blood glucose monitoring regimen is 
implemented. Patients admitted to hospital for severe  
COVID-19 might need modifications to their diabetes 
therapy, including withdrawing ongoing treatments 
and initiating insulin therapy. Such a decision should be 
based on the severity of COVID-19, nutritional status, 
actual glycemic control, risk of hypoglycemia, renal 
function, and drug interactions [10–13].

We performed a retrospective study to evaluate the 
association between clinical presentation and manage-
ment in type 2 DM patients on different antidiabetic 
drugs and COVID-19. 

Methods
A total of 60 patients with type 2 DM at Internal 

Clinic for COVID-19 in University Clinical Center of the 
Republic of Srpska, Banja Luka from March 1 to May 17, 
2021 were retrospectively reviewed. Inclusion criteria 
were: confirmed COVID-19 infection as determined 
by a positive reverse transcriptase-polymerase chain 
reaction (RT-PCR) assay of a specimen collected on  
a nasopharyngeal swab, personal history of diabetes. 
All patients had moderate  COVID-19 disease with 
fever, respiratory tract symptoms, and pneumonia on 
imaging without the need for invasive ventilation. All 
the subjects have given informed consent to participate 
in the research. The study was carried out according to 
the principles of the Declaration of Helsinki and was 
approved by the Ethics Committee.

The laboratory, symptoms and signs, medical his-
tory, were obtained from the electronic medical record. 
Collected data included clinical characteristics prior to 
hospitalization including complications, comorbidities, 
and routine treatments. The COVID-19 patients were 
divided into three groups according to antidiabetic 
drugs before hospitalization: group 1 oral agents — 32 
patients, group 2 oral agents and basal insulin —15 

patients, group 3 intensive insulin treatment — 13 
patients. In group 1: 6 patients had only metformin, 
26 had metformin plus sulfonylureas, 4 had metformin 
plus DPP-4 inhibitors. In group 2: 7 patients had combi-
nations: metformin plus glargine 100, 4 had metformin 
and glargine 300, 4 had metformin and degludec. The 
following parameters were recorded: blood leukocyte, 
lymphocyte, and granulocyte count values, glucose, 
C-reactive protein (CRP), ferritin, fibrinogen, lactate 
dehydrogenase (LDH) levels, D-dimer, urea, creatinine.

Statistical analyses
The descriptive statistics for quantitative data were 

expressed as mean and standard deviation, and quali-
tative data was expressed as proportions. To compare 
means between continuous variables with normal 
distribution, we used the Student’s t-test for unpaired 
samples, or an ANOVA test for multiple unpaired sam-
ples was used (if the observed features have a normal 
distribution), and a nonparametric Mann-Whitney test 
for two unpaired samples or non-parametric Kruskal 
-Wallis test for multiple unpaired samples (if the ob-
served features do not have a normal distribution).  
A p-value < 0.05 was considered statistically significant. 
Analyses were performed using the IBM SPSS Statistics 
21.0 (IBM Corp, Armonk, NY).

Results
We included 60 patients, 36 men and 24 women. 

The median age was 71 years, ranging from 42 to 86 
years. All patients had hypertension as comorbidity, 
followed by cardiovascular or cerebrovascular disease 
(18%), and chronic kidney disease (6%). Three patients 
(5%) had chronic renal failure undergoing long-term 
maintenance hemodialysis. Four patients had cancer 
(6%). Saturation O2 was 95% in group 1, 90% in group 2,  
and 92 % in group 3 without oxygen inhalation at the 
time of admission. A total of 7 patients died (11.6 %)  
during hospitalization, including 3 deaths in group 2  
(5%), and 4 deaths in group 3 (6.6%). The baseline 
characteristics of the study population are shown in 
Table 1. Laboratory parameters are shown in Table 2.  
The average glycemic level during hospitalization 
showed at Figure 1. 

The most symptoms of COVID -19 infection were: 
fever, cough, and fatigue. 

All patients received corticosteroids drug during hos-
pitalization. For better glycemic control we added basal 
insulin in 15 patients in group 1 (50%), 9 patients need 
intensive insulin treatment in group 2 during hospitaliza-
tion (60%). We discounted metformin in two patients in 
group 1 and three patients in group 2. The sulfonylureas 
drugs were discounted before insulin treatment.



Clinical Diabetology 2022, Vol. 11, No 1

22

Table 1. Baseline characteristics of the study population

All patients (n, %) Group 1 Group 2 Group 3 P

Age [years] 71.3 ± 3.43 66.3 ± 5.5 70.12 ± 3.3 77.5 ± 1.5 p < 0.001

Gender (males/females) 36/24 24/14 6/4 6/6

Diabetes [years] 7.5 ± 1.23 5.14 ± 0.8 7.56 ± 1.3 9.8 ± 1.6 p < 0.001

Signs and symptoms

Fever, %    58 (96) 30 (83) 8 (80) 10 (83) ns

Cough    45 (75) 28 (77) 8 (80) 9 (75) ns

Fatigue    52 (86) 25 (69) 6 (60) 8 (66) ns

Diarrhea   33 (55) 20 (55) 5 (50) 6 (50) ns

Myalgia 25 (41) 18 (30) 3 (30) 4 (33) ns

Shortness of breath 15 (25) 12 (33) 2 (20) 4 (33) p < 0.05

Time of symptoms before 6.54 ± 1.98 6.53 ± 2.16 6.45 ± 3.1 6.65 ± 0.7 ns

 Hospitalization [days] 14.79 ± 5.09 14.52 ± 7.51 15.01 ± 4.2 14.85 ± 3.56 ns

ns — non-significant

Table 2. Laboratory parameters of study patients

                                         All patients Group 1 Group 2 Group 3 P

White blood cells [× 109/L] 8.15 ± 1.5 8.07 ± 1.5 8.3 ± 0.9  8.1 ± 2.0 ns

Granulocytes [× 109/L] 5.26 ± 1.59 5.2 ± 2.0 5.2 ± 1.2 5.4 ± 1.07 ns

Lymphocytes [× 109/L] 0.80 ± 0.19 0.88 ± 0.21  0.79 ± 0.13 0.74 ± 0.25 ns

CRP [mmol/L] 110 ± 18.96 105 ± 12.53 98 ± 12.36  128 ± 32 p < 0.001

Ferritin [μg/L] 687 ± 189 651 ± 212 698 ± 231 712 ± 124 p < 0.05

D-dimer [ng/mL] 2.31 ± 0.82 1.54 ± 0.23      2.56 ± 1.02 2.85 ± 1.23 p < 0.001

HbA1c [%] 7.93 ± 1.28 7.4 ± 1.25 8.1 ± 0.50 8.3 ± 2.1 p < 0.05

Glycemia [mmol/L] 8.15 ± 1.02 7.54 ± 0.78 8.15 ± 1.03 8.78 ± 1.25 p < 0.05

LDH [U/L]                                           292 ± 154.07 251 ± 152.23 305 ± 186 322 ± 124 p < 0.05

BMI  [kg/m2]               25.65  ±  4.30 24.12 ± 7.3 25.68 ± 2.1 26.14 ± 3.51 p < 0.05

BMI — body mass index; CRP — C-reactive protein; HbA1c — glycated hemoglobin; LDH — low density proteins; ns — non significant

Figure 1. The average glycemic level in groups 1, 2 ,3 during hospitalization
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Discussion
One of the principal comorbidities of patients with 

COVID-19 is type 2 diabetes, resulting as an independ-
ent predictor for worse outcomes. Type 2 diabetes 
mellitus as a consequence of metabolic syndrome and 
obesity predisposes to immune dysfunction with raised 
inflammatory factors and chemokines. Maintaining 
good glycemic control is mandatory [14].

In our study, patients on oral antidiabetic drugs had 
better glycemic control before hospitalization, shorter 
duration of DM, and normal weight according to BMI. 
Patients on intensive insulin treatment were the oldest, 
had a longer duration of diabetes and poorer glycemic 
control compared with the other two groups. Patients 
group 2 and 3 group were overweight. We did not find 
any difference in clinical presentation between groups. 
The three most common symptoms were: fever, cough, 
and fatigue. Other authors also showed that these 
symptoms were more frequent in their study. Some 
authors had found differences in clinical presenta-
tion COVID -19 when compared to uncontrolled and 
controlled type 2 diabetic patients. Bhandari et al. had 
shown that clinical presentation was more pronounced 
in the uncontrolled diabetes group as compared with 
the controlled diabetes group [15]. 

Diabetes mellitus is associated with the pro-inflam-
matory state and the attenuation of the innate immune 
response [16]. Metabolic disorders may impair the func-
tions of macrophages and lymphocytes and thereby 
lead to low immune function, which predisposes people 
to disease complications [17]. Excessively raised ferritin 
level is an indicator of activation of the monocyte-
macrophage system that contributes significantly to 
the inflammatory storm associated with COVID-19. 
When we analyzed inflammatory parameters our results 
showed that patients groups 2 and 3 with the poorer 
glycemic control had higher average total leukocyte, 
CRP, ferritin, and relative lymphocytopenia. Other stud-
ies showed that inflammatory responses were higher 
in diabetic patients especially in uncontrolled type 2 
diabetic patients. Inflammation-associated hypoxia 
might induce thrombin activation with a consequent 
unfolding of the exogenous coagulation pathway. 
Inflammatory storm in COVID-19 is associated with a 
significant rise in D-dimer levels [17, 18]. Our results 
showed that levels of D-dimer difference between 
group and patients with poorer glycemic control had 
significantly increased levels of D-dimer as compared 
with better controlled diabetic patients. This finding 
is an indication of a hypercoagulable state and the 
possibility of developing complications of COVID-19 
as pulmonary thromboembolism. For these reasons, 
these patients need intensive monitoring [7, 16, 17]. 

We did not find any significant difference between 
our groups in the average duration of hospital stays. 
Other authors have shown significantly prolonged 
hospitalization stays in patients with uncontrolled 
diabetes as compared with patients with controlled 
diabetes [15].

Deaths were more common in group 3. Probably 
older age, longer duration of diabetes, and higher 
HbA1c before hospitalization were risk factors for 
worse outcomes in these groups. Diabetes is a bad 
prognostic factor for outcome in  COVID-19 [15]. 
Recent research showed that diabetes is associated 
with a worse prognosis and these patients had higher 
mortality rates [4, 6, 19].

In a patient with diabetes and a confirmed 
COVID-19 infection, strict blood glucose monitoring is 
required [11, 20]. Infections are known to result in less 
well-controlled diabetes [19]. A recent study pointed 
out that the increased baseline glycemic level was sig-
nificantly associated with a higher rate of developing 
ARDS in patients with COVID-19. The study by Zhu et 
al. showed that well-controlled blood glucose (glycemic 
variability within 3.9 to 10.0 mmol/L) was associated 
with significantly lower mortality compared to patients 
with poorly controlled blood glucose (upper limit of 
glycemic variability exceeding 10.0 mmol/L) during 
hospitalization. These results provide clinical evidence 
linking improved glycemic control to better outcomes in 
COVID-19 patients who have preexisting type 2 diabe-
tes [21]. Several expert recommendations and reviews 
have discussed in detail glycemic management in pa-
tients with COVID-19 [8]. Although metformin-induced 
lactic acidosis and SGLT2i-related diabetic ketoacidosis 
are rare events, these drugs are not recommended to be 
continued for patients with severe COVID-19 in order 
to reduce the risk of acute metabolic decompensa-
tion [11]. In addition, sulfonylureas are best avoided 
in hospitalized patients with severe illness due to the 
increased risk of hypoglycemia [22]. Importantly, for 
mild COVID-19 patients with diabetes or diabetic out-
patients without any symptoms of infection, prophylac-
tically discontinuing these drugs is not recommended. 
As for DPP-4 inhibitors and GLP-1receptor agonists, 
currently, there is no adequate evidence to suggest that 
these agents should be discontinued [21, 22]. Of note, if 
drugs are discontinued or need better glycemic control, 
the alternative treatment option should be insulin [11]. 
Insulin associated with constant glucose monitoring is 
the first-choice treatment for hyperglycemia in hospital 
settings. An intensive regimen with basal and prandial 
insulin analogs is the best treatment for non-critically 
ill hospitalized patients with good or poor nutritional 
oral intake, in order to reach the recommended target 
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glucose range of 7.8–10 mmol/L. In patients who re-
ceive basal insulin, fast-acting insulin is used for acute 
hyperglycemia correction; blood glucose fluctuation 
during insulin therapy prerequisites strict and frequent 
monitoring [12, 14, 22, 23].

We did not discontinue oral antidiabetic drugs 
when they start hospitalization. We followed up in-
dividually with each patient a made therapeutic plan 
by blood glucose, clinical presentation, the severity 
of  COVID-19, and comorbidity. For the severe clinical 
presentation, we temporarily discontinued metformin 
in a few patients in groups 1 and 2.

Recent clinical studies have provided supportive 
evidence for the use of glucocorticoids in patients 
with COVID-19. Hence, treatment with glucocorticoids 
is likely to pose great challenges for glycemic control 
in COVID-19 patients with preexisting diabetes [11, 
23–25]. All our patients received corticosteroids drug 
during hospitalization. When we used corticosteroid 
drugs in the treatment of COVID-19 half of patients 
from group 1 need for insulin treatment. In group 
2 more than half of patients need intensive insulin 
treatments. We discontinued sulfonylurea when 
added insulin. Previous studies also confirmed that 
half of insulin naïve patients need insulin treatment 
during  COVID-19 infection and intensive treatment 
in patients who already used insulin [22, 23]. Sardu  
et al. showed that in a cohort of 59 patients, 26 of 
whom had previously diagnosed diabetes, those given 
intravenous insulin had a more positive outcome than 
those who were not [23]. However, Chen et al found 
that COVID-19 patients taking insulin, although they 
presented with significantly different inflammatory 
markers (higher CRP,  procalcitonin, and erythrocyte 
sedimentation rate), they did not have an overall dif-
ference in severity than to patients not taking insulin 
[19]. For COVID-19 patients comorbid with diabetes, 
the optimal goal of glucose control and tailored thera-
peutic strategy should be formulated based on age, 
coexisting comorbidities, clinical classification, and 
other risk factors [14, 20, 21].

Conclusions
Diabetic control before COVID-19 is associated 

with severity, outcome and has influence on glycemic 
management in COVID-19. Glycemic management 
in  COVID-19 with preexisting type 2 diabetes should 
be individualized. Insulin therapy is a basic option for 
glycemic regulation in these patients. 
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