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Abstract
During the pandemic of coronavirus infection, medical staff 
around the world has faced the problem of a significant dete-
rioration in the health conditions of patients, who have a his-
tory of type 2 diabetes mellitus and who have infected with 
COVID-19.The problem of the combination of the coronavirus 
infection and diabetes mellitus is urgent and requires an in-
depth study in this context. This article presents and reviews 
some results of an experiment during which the clinical indica-
tors of 15 patients with type 2 diabetes mellitus, with elevated 
glycated hemoglobin, infected with coronavirus infection, aged 
45 to 65, were taken on the 14th day of observation. 
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Introduction
The new coronavirus infection (COVID-19) has 

many clinical manifestations and also causes severe 

respiratory distress syndromes that lead to metabolic 
disorders. An identification of factors, which influ-
ence the severity of the patient’s condition, is import-
ant. Patients with diabetes account for approximately 
one third of the confirmed cases of COVID-19 [1]. 
Glycosylated hemoglobin (hereinafter referred to as 
HbA1c) gives a better idea on the patient’s glycemic 
control [2]. HbA1c is a product of non-enzymatic 
hemoglobin glycation, reflecting an averaged plasma 
glucose level through the previous 2-3 months [3], and 
it is at the same time both a marker for diagnostics and 
a target for treatment [4, 5]. 

In the course of the study, we took clinical indica-
tors of 15 patients aged 45 to 65 years, who infected 
with the coronavirus and who suffered from type 2 di-
abetes mellitus with elevated HbA1c, who were treated 
at a hospital for the COVID-19patients. All patients 
have previously given their written consent on medi-
cal intervention and processing of their personal data. 
During the observation and measurement of patients’ 
parameters, we found that on the 7th day, when ox-
ygen therapy was added, HbA1c began to behave 
chaotically, after which an increase in the parameter 
was detected with its maximum recorded to be 15.1%. 
Further, a phenomenon was recorded, namely from 7 
to 12 days, when an increase in the HbA1c value was 
found to be not typical for the above indicator, since 
we know that it shows the glucose level as a result 
from the last 3 months. From day 13, HbA1c dropped 
sharply, and until day 21, we observed a decrease in 
the HbA1c value to 5.1%

Further, we have noticed that a sharp drop in the 
HbA1c value is fatal. If the HbA1c level does not fall 
below 6.5%, then the outcome is more favorable. The 
optimal performance for this phenomenon or a favor-
able outcome is recorded at a glucose level not high-
er than 12.0 -13.5 mmol / l, while the HbA1c value 
should not exceed 10.0%, and its sharp drop should 
not be below 6.5%. 

In the infected patients, there was severe intoxi-
cation, lack of appetite (diabetes associated with hy-
poinsulinemia develops against the background of 
starvation, which exacerbates and increases glycated 
hemoglobin), body weight loss, and lack of basal in-
sulin. As a result of observation, 10 patients, who had 
high levels of blood glucose and HbA1c, died at the 
hospital, and 5 individuals with more optimal indi-
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cators were discharged from the hospital with an im-
provement in their general health state. 

Higher levels of HbA1c in the patients with diabe-
tes directly affect the severity of the condition in the 
COVID-19patients that is a factor responsible for an 
aggravation of the condition of these patients and that 
may lead to their death. This phenomenon is explained 
by the fact that coronavirus infection triggers mecha-
nisms responsible for increasing blood glucose levels, 
in this case, it retains an excess of glucose in the or-
ganism. In addition, hyperglycemia causes structural 
changes in the lung tissue, including collapse of some 
parts of the lungs and increased permeability of blood 
vessels [6]. The main complication of the coronavirus 
infection in hospitalized patients is pneumonia [7]. 

Table 1
Reference values in patients on the 13th day of observation be-
fore the described phenomenon

Patients Sex Age PCR 
test for 
SARS-
CoV-2
(Ig М) 

Thorax 
CT

(lung 
dam-
age in 

%) 

Blood 
glucose 

level
(max 
rate) 

HbA1c 
level

(max rate 
on day 13 
of obser-
vation) 

Patient 1 F 58 2.65 CТ-3 
60%

24.0 
mmol/l

10.5%

Patient 2 F 55 2.12 CТ-4 
85%

43.8 
mmol/l

11.9%

Patient 3 F 61 2.92 CТ-3 
65%

31.3 
mmol/l

11.3%

Patient 4 F 64 2.11 CТ-3 
70%

34.5 
mmol/l

14.1%

Figure 1. The phenomenon of glycated hemoglobin in coronavirus infection COVID-19 during oxygen therapy
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Patients Sex Age PCR 
test for 
SARS-
CoV-2
(Ig М) 

Thorax 
CT

(lung 
dam-
age in 

%) 

Blood 
glucose 

level
(max 
rate) 

HbA1c 
level

(max rate 
on day 13 
of obser-
vation) 

Patient 5 F 56 2.74 CТ-4 
90%

44.1 
mmol/l

11.9%

Patient 6 F 56 2.22 CТ-3 
60%

26.2 
mmol/l

10.1%

Patient 7 F 60 2.35 CТ-4 
80%

32.8 
mmol/l

9.1%

Patient 8 F 61 2.47 CТ-4 
85%

40.2 
mmol/l

14.7%

Patient 9 F 63 2.29 CТ-3 
70%

37.6 
mmol/l

10.4%

Patient 10 М 48 2.87 CТ-3 
75%

39.2 
mmol/l

9.4%

Patient 11 М 52 2.91 CТ-4 
90%

42.4 
mmol/l

9.1%

Patient 12 М 45 2.62 CТ-3 
60%

26.1 
mmol/l 

10.4%

Patients Sex Age PCR 
test for 
SARS-
CoV-2
(Ig М) 

Thorax 
CT

(lung 
dam-
age in 

%) 

Blood 
glucose 

level
(max 
rate) 

HbA1c 
level

(max rate 
on day 13 
of obser-
vation) 

Patient 13 М 57 2.71 CТ-3 
65%

27.2 
mmol/l

11.4%

Patient 14 М 65 2.48 CТ-4 
80%

38.4 
mmol/l

13.6%

Patient 15 М 63 2.58 CТ-3 
70%

34.9 
mmol/l

14.2%

We noted that on the 13th day of oxygen therapy, a 
sharp decrease in glycated hemoglobin was observed 
that in 66.67% of the cases led to the death of patients 
on the 21st day of our observation. 

Based on the above reference data, the deterioration 
of the patients’ began on the 13th day with a sharp de-
crease in glycated hemoglobin, and on the 21st day it led 
to the lethal outcome in 66.67% of the recorded cases. 

Figure 2. Modeling and prediction of critical glycated hemoglobin Based on the obtained data, a schematic modeling forecast has 
been constructed based on the indicators of all patients, and in our forecast, we are capable to establish that glycated hemoglobin 
ranged from 10.5% to 15.9% is a critical condition in the patients, infected with the coronavirus and diagnosed with type 2 diabetes 
mellitus. 
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For a more detailed analysis of the causes of death of 
the patients, pathoanatomical autopsy and post-mor-
tem histological examination of micro-preparations of 
the lung tissue were carried out. In the course of mi-
croscopic examination, we studied histological glass 
slides of the lung tissue in the COVID-19 patients [8]. 

Figure 3. A sharp decrease in glycated hemoglobin

Figure 4. Histological sections of one of the deceased patients 
infected with COVID-19.Extensive hemorrhage in the lung tis-
sue is observed (a characteristic picture for distress syndrome). 

 
Figure 5. Histological sections of one of the deceased patients 
infected with COVID-19.Formation of a thrombus of a mixed 
type in the lumen of the vessel in the microvasculature bed. 

Conclusions
Based on the conducted study, we can conclude 

that the patients with type 2 diabetes are more suscep-
tible to severe disease, and it is especially applicable to 
females. A high level of glycated hemoglobin worsens 
the course of inflammatory processes, hypercoagu-
lability, and also reduces SaO2 in the patients infect-
ed with the above new coronavirus infection. So, we 
may assume that probably, in the future, the medical 
community may face a new type of diabetes mellitus, 
which requires a deeper study in this context. 
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