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Abstract: 
 

Concomitant diabetes mellitus (DM) negatively affects the prognosis of patients with COVID‑19, 

being associated with high rates of mortality, complications and the need for intensive care [1–3]. 

The pathophysiological causes of severe SARS‑CoV‑2 viral infection in diabetes are being actively 

studied and include: 

1. the negative impact of hyperglycemia on the course of any infection [6, 7]; 

2. damage to β-cells during COVID-19, with a further increase in hyperglycemia and additional 

activation of pro-inflammatory mechanisms [8, 9]; 

3. mutual overlap and aggravation of systemic inflammatory changes characteristic of diabetes and 

COVID‑19, including disturbances in the production of cytokines and the elimination of 

microorganisms [10–14]; 

4. The influence of the SARS‑CoV‑2 virus on the renin‑angiotensin‑aldosterone system, with an 

imbalance of angiotensins and an increase in insulin resistance [15]. 

Goal of the work— to study the course of COVID‑19 with concomitant diabetes mellitus, to assess 

the impact of carbohydrate metabolism disorders and systemic inflammation on the severity of the 

concomitant pathology. 

MATERIALS AND METHODS 

An open comparative prospective study was conducted, during which 109 patients with COVID‑19 

who were admitted to the infectious diseases hospital of the Bukhara region from 2021-2023 were 

observed. 

Inclusion criteria for the study were: 
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A positive test for COVID‑19 based on a swab from the nasopharynx and oropharynx and 2) viral 

pneumonitis based on computed tomography (CT) results. All patients were divided into two 

groups: the main group (57 patients with COVID‑19 with concomitant diabetes) and the control 

group (52 patients without diabetes). The criteria for inclusion of patients in the main group 

included a history of diabetes and/or a level of glycated hemoglobin (HbA1c) above the upper limit 

of normal upon admission. 

When comparing baseline demographic indicators, patients without diabetes were expectedly 

characterized by lower age (53.90±15.52 vs. 60.20±11.75 years, p≤0.05) and body mass index BMI 

(29.60±4.81 vs. 31.70±5.58 kg/m2, p≤0.05). 

There were no differences between the control and main groups in gender composition (women 52 

(63.4±5.3%) and men 39 (68.4±6.2%), respectively) and in the duration of COVID‑19 until the day 

of hospitalization (10, 00±3.65 vs. 10.40±8.44 days, p≥0.05). 

Table 1. Comorbid pathology in observation groups 

 

 

 

 

 

 

 

 

 

 
 

Note: statistical significance of differences between the main and control groups, * - p≤0.01; ** — 

p≤0.001. 

As for comorbid pathology in the observation groups (Table 1), among patients with COVID‑19 

with concomitant diabetes, obesity and arterial hypertension were naturally more often detected, 

and there were no differences in the prevalence of coronary heart disease (CHD), chronic heart 

failure, chronic obstructive pulmonary disease , bronchial asthma, rheumatological diseases, 

diseases of the gastrointestinal tract and other pathologies. 

Table 2. Nosological peculiarities SD among sick COVID-19 

SD (type; length of 

service) 

Total,р±σр, % ofthe 

number of all pain-

new COVID-19 

Gender 

male/female, 

abs. number 

Averageage, 

years 

SD,Total 41.0±4.2 18/39 60.20±11.75 

Type 2 diabetes:– first 

identified 

SD-2 ≤5 years 

– SD-2 >5 years 

39.6±4.1 

20.8±3.4 

6.6±2.1 

12.2±2.8 

18/37 

12/17 

4/5 

2/15 

59.60±11.63 

59.80±10.68 

59.90±12.77 

62.70±12.97 

Type 1 diabetes 1.4±1.0 0/2 .00±11.31 
 

 

Disease 

Group 1 (without 

diabetes), 

n=52,р±σр, % 

Group 2 (with 

diabetes), 

n=57,р±σр, % 

Obesity 30.5±5.1 59.6±6.5fi 

Arterial hypertension 50.0±5.5 75.4±5.7fi 

Cardiac ischemia 22.0±4.6 33.3±6.2 

Chr. heart failure 2.4±1.7 3.5±2.4 

Chr. obstructive diseaselungs 4.9±2.4 5.3±3.0 

Bronchial asthma 3.7±2.1 7.0±3.4 

Rheumatological diseases 1.2±1.2 3.5±2.4 

Diseases kidney 7.3±2.9 12.3±4.4 

Oncological pathology 6.1±2.6 1.8±1.7 

Diseases Gastrointestinal 

tract 
28.0±4.9 15.8±4.8 
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RESULTS AND DISCUSSION 

Upon admission, the group of patients with diabetes was characterized (Table 3) by significantly 

higher clinical risk scores on the SMRT-CO scale, volumes of lung damage on CT, the proportion 

of patients with oxygen saturation less than 95 (with a sevenfold greater percentage of patients with 

SpO2 less than 90%), and also by a decrease in the initial level of SpO2 relative to the control. 

In dynamics, the slow and incomplete recovery of lung tissue in patients with diabetes was 

confirmed by a large proportion of patients with SpO2 less than 95% after one and two weeks of 

treatment, an increase in the time of normalization of SpO2 (approximately doubling), a large 

percentage of people with residual lung damage ≥50% in CT upon discharge. 

As a result, with concomitant diabetes, COVID‑19 patients required longer inpatient treatment (in 

terms of bed days). 

Another consequence of the greater severity of pulmonary disorders in combined pathology was the 

need to intensify therapy for COVID‑19 

Table 3. Indicators clinical currents COVID-19 V groups observations 
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Notes: statistical significance of differences between the main and control groups: * - p≤0.05; ** — 

p≤0.01; *** — p≤0.001; Rdin - statistical significance of differences in indicators over time (from 

admission to discharge). 

(Table 4). Against the background of diabetes, modern immunosuppressants were significantly 

more often prescribed (3.2 times), combined antiviral drugs (6.2 times), as well as intravenous 

antibacterial drugs (including levofloxacin and amoxicillin clavulanate). 

To identify mechanisms and factors associated with the severity of COVID‑19, correlation analysis 

was used: for all patients (n=109), significant relationships between SMRT‑CO risk values and 

demographic and clinical indicators were examined. Of the clinical indicators, only the presence of 

concomitant diseases such as diabetes (ρ=0.17, p≤0.05), kidney disease (including diabetic 

nephropathy, ρ=0.23, p≤0) was associated with high risk according to the SMRT‑CO scale .01), as 

well as, at the trend level, IHD (ρ=0.16, p=0.053). It can be concluded that SD refers to the most 

significant concomitant diseases that aggravate COVID‑19. 

The maintenance of hyperglycemia in the combination of COV ID‑19 and diabetes may be 

facilitated by a complex of factors associated both with the consequences of the SARS‑CoV‑2 viral 

infection itself and with the therapy (for example, corticosteroids, which were prescribed to 43.9% 

of people with COVID‑19 and SD). 

Table 5. Laboratory indicators in patients with COVID-19 against the backgrounddiabetes mellitus 

Indicators 

Group 1 

(without 

SD) 

Group 2 

(with 

SD) 

Glucose,mm

ol/lOn 

admissionUp

on discharge 

Rdin 

 

4.90±0.83 

4.70±0.52 

≥0.05 

7.50±2.75f

i 

5.90±1.69 

≤0.05 

SRB, mg/l 

On 

admissio

nDay 3–5 

Atdischarge 

Rdin 

Normalizatio

n Day 

 

37.5 [19.0; 

103.0] 

12.0 

[5.0;22.0] 

5.0 [3.0; 6.0] 

9.10±5.22 

≤0.001 

 

47.0 

[25.0; 

118.0] 

34.5 [17.0; 

77.5]fifi 

5.0 [4.0; 

9.2] 

12.2±6.05f

i 

≤0.001 

ESR,mm/h 

On 

admissio

nUpon 

discharge 

from 

Rdin 

 

27.40±19.26 

16.40±12.58 

≤0.001 

 

27.0 

[14.0; 

52.0] 

19.0 [10.0; 

31.0]fi 

≤0.001 

Leukocyte

s,x10⁹/lUp

on 

 

5.50 [4.55; 

7.34] 

 

6.70 ± 

3.78 
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admission 

Upon 

discharge 

Rdin 

5.50 [4.64; 

7.13] 

≥0.05 

5.80 

[4.69; 

7.54] 

≥0.05 

Hemoglo

bin,g/lOn 

admissio

nUpon 

discharge 

from 

Rdin 

 

139.50±15.8

1 

126.90±17.2

6 

≤0.001 

 

139.60±15

.10 

126.30±17

.94 

≤0.001 

 

Note: statistical significance of differences between the main and control groups, * - p≤0.01; ** — 

p≤0.001; Rdin - statistical significance of differences in indicators over time (from admission to 

discharge). 

With regard to the HbA1c level, which was determined in individuals with COVID‑19 and diabetes, 

there were no significant correlations with indicators of disease severity, but there was a 

relationship with initial blood glucose levels (ρ=0.37, p≤0.05). 

According to correlation analysis, the activity of systemic inflammation was directly related to the 

severity of the disease according to the SMRT‑CO index (for CRP on admission ρ=0.42, p≤0.001, 

for ESR on admission ρ=0.29, p≤0.001). 

Conclusions: 

Diabetes mellitus is one of the most significant comorbid diseases that aggravate the SARS‑CoV‑2 

viral infection. The course of COV ID‑19 against the background of diabetes mellitus is 

characterized by a greater severity of viral pneumonitis, the severity and persistence of oxygen 

saturation disorders, the prevalence, as well as delayed and incomplete elimination of pulmonary 

lesions on CT, an increase in the need of patients for modern immunosuppressive, glucocorticoid 

and combination antiviral therapy, an extension of the period hospitalization. 

Hyperglycemia in patients with SARS‑CoV‑2 infection and diabetes mellitus is associated with 

greater severity of viral pneumonitis, respiratory failure and systemic inflammatory changes. 

Elevated levels of glycated hemoglobin are less closely related to the severity of concomitant 

pathology. 
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