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ABSTRACT

Aim: We aimed to investigate the prevalence of diabetes in COVID-19 patients and the effect of diabetes on the course of COVID-19
disease.

Material and Methods: Patients diagnosed with COVID-19 disease in Istanbul Sancaktepe Martyr Prof. Dr. Ilhan Varank Training and
Research Hospital between 01/06/2020 and 30/10/2020 were included in the study. Medical records of patients were analyzed from the
hospital information management system. We examined medical history, PCR test results, blood test results, computerised tomography
reports, hospitalization and treatment results.

Results: 2414 patients, 1145 females and 1269 males were included in the study. The diabetes prevalence in the whole group was 18.6%.
The rate of hospitalization and the rate of admission to intensive care unit was significantly higher in diabetics than non-diabetics. In the
diabetic group; total length of stay in hospital and intensive care unit was significiantly higher. The rate of presence of pneumonia on
tomography was significantly higher in diabetics. The mortality rate was significiantly higher in diabetics than non-diabetics.
Conclusion: We found the prevalence of diabetes in COVID-19 patients to be 18.6%. The rate of presence of pneumonia on thorax CT,
the rate of hospitalization and the rate of admission to the intensive care unit were found to be significantly higher in diabetics. The
mortality rate was found to be higher in COVID-19 patients with diabetes. Diabetes mellitus may lead to worse clinical outcomes in
COVID-19 patients. COVID-19 may be more mortal in diabetic patients.
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COVID-19 ve Diyabet - Siklik ve Prognoz: Tek Merkez Deneyimi

o0z
Amag: COVID-19 hastalarinda diyabet prevalansini ve diyabetin COVID-19 hastaliginin seyrine etkisini arastirmay1 amagladik.
Gereg ve Yontemler: Calismaya 01/06/2020-30/10/2020 tarihleri arasinda Istanbul Sancaktepe Sehit Prof.Dr. flhan Varank Egitim
ve Aragtirma Hastanesinde COVID-19 tanisi alan hastalar dahil edildi. Hastane bilgi yonetim sisteminden hastalarin tibbi kayitlar1
arastirildi. Hastalarin tibbi ge¢misleri, PCR test sonuglari, kan testi sonuglari, bilgisayarli tomografi raporlari, hastaneye yatis durumlari
ve tedavi sonuglar1 incelendi.
Bulgular: Caligmaya 1145 kadin ve 1269 erkek olmak iizere toplam 2414 hasta dahil edildi. Tiim gruptaki diyabet prevalans: % 18.6
saptand1. Diyabetiklerde; hastaneye yatis orani ve yogun bakima yatis oran1 diyabetik olmayanlara gére anlaml olarak daha yiiksekti.
Diyabetik grupta, hastanede ve yogun bakimda yatis siireleri anlamli olarak daha yiiksekti. Diyabetiklerde, tomografide pnomoni varlig
orani anlamli olarak daha yiiksekti. Diyabetik hastalarda 6liim orani daha yiiksekti.
Sonug: COVID-19 hastalarinda, diyabet prevalans: %18,6 bulundu. Toraks BT'de pnémoni goriilme orani, hastaneye yatis orani ve
yogun bakima yatis orani diyabetiklerde anlamli olarak yiiksek bulundu. Diyabeti olan COVID-19 hastalarinda 6liim orani daha yiiksek
bulundu. Diyabet, COVID-19 hastalarinda daha kotii klinik sonuglara yol agabilir. COVID-19, diyabetik hastalarda daha olimciil
olabilir.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a viral infec-
tious disease caused by the coronavirus, severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) (1). It is
a single-stranded, enveloped RNA virus named after its
crown-like surface projections seen on electron microscopy
(2). COVID-19 has similar clinical features as severe acute
respiratory syndrome (SARS) and Middle East respirato-
ry syndrome (MERS), and the viruses belong to the fami-
ly Coronaviridae and of the subfamily Coronavirinae (2).
They have greater similiarities in their structural and bio-
chemical constituents. The symptoms include fever, cough,
respiratory difficulty, myalgia, gastrointestinal features, and
a myriad of other symptoms. COVID-19 was first reported
in Wuhan, China, in December 2019 and has spread world-
wide.

Since the onset of the disease, the number of deaths has
been on the rise. In human cells, the main entry receptor for
SARS-CoV-2 is angiotensin-converting enzyme 2 (ACE2),
which is highly expressed in lung alveolar cells, cardiac
myocytes, vascular endothelium and various other cell types
(3,4). In humans, the main route of SARS-CoV-2 transmis-
sion is through virus-bearing respiratory droplets (4). Gen-
erally, patients with COVID-19 develop symptoms at 5-7
days after infection.

Diabetes mellitus is a global health problem of serious
importance in terms of prevalence and number of patients.
Diabetes is also one of the leading chronic diseases in the
world in terms of morbidity and mortality. Although the
prevalence of diabetes varies between countries and societ-
ies, the increase in the number of patients and the incidence
of the disease, and the place of diabetes-related problems in
the list of causes of death are similar in many societies.

The relationship between diabetes and infection has been
clinically known for a long time. Diabetes can negatively
affect many systems with microvascular and macrovascu-
lar complications, as well as adversely affect the immune
response, leading to infection tendency and a more severe
course of infections. However, infections can also exacerbate
diabetes and cause fluctuations in blood glucose in diabetic
patients and negatively affect the prognosis. Some types of
infections are more common in diabetics than non-diabetic
population. Respiratory infections, especially influenza and
pneumonia, are more common in diabetics compared to the
other population and have a more severe course.

Diabetes causes a chronic inflammatory process character-
ized by metabolic and vascular abnormalities that can affect
our response to pathogens. Poor glycemic control causes

the immune response to be negatively affected against viral
infection as well as potential secondary bacterial infection
in the lungs. Diabetes impairs immunity against infection
by causing changes in some steps of the immune response,
including cytokine profile, T cell and macrophage activa-
tion (5). Hyperglycemia and insulin resistance increase the
production of molecules that mediate tissue inflammation,
as well as the synthesis of glycosylation end products and
proinflammatory cytokines (6,7). High levels of interleukin
6 (IL-6), tumor necrosis factor-alpha (TNF-a) and other
inflammatory cytokines have been reported in the serum
of diabetic patients (5). High levels of inflammatory cyto-
kines such as IL-6 and TNF-alpha in diabetic patients and
animal models suggest that diabetes significantly increases
toll-like receptor-4 (TLR4) mediated IL-6 production (8).
IL-6-dominant cytokine storms have been identified as
one of the leading causes of death in SARS-CoV-2 induced
pneumonia (9). Abnormal delayed type hypersensitivity
reaction and complement activation dysfunction have also
been described in patients with diabetes (10). Some studies
have shown that exposure of pulmonary epithelial cells to
high glucose concentrations significantly increases influen-
za virus infection and replication, which can increase viral
replication with hyperglycemia (11). These inflammato-
ry processes explain the underlying mechanism by which
infections cause worse outcomes in patients with diabetes.

MATERIALS and METHODS

Patients who applied to Istanbul Sancaktepe Martyr Prof.
Dr. Ilhan Varank Training and Research Hospital and diag-
nosed with COVID-19 between 01/06/2020 and 30/10/2020
were included in the study. Patients older than 18 years,
not-pregnant, with positive COVID-19 pcr test results, and
patients with thorax tomography on admission were includ-
ed in the study. In all patients, gender, age, medical history,
COVID-19 pcr test results, blood test results, thorax tomog-
raphy reports, hospitalization status and treatment results
were examined. Patients with positive COVID-19 pcr test
and thorax CT were examined. The presence of COVID-19
related pneumonia findings on thorax CT of the patients
was investigated. Hospitalization status, admission to inten-
sive care unit, and length of hospital stay were examined.
Presence of diabetes in the patients was investigated. The
treatment results of the patients (exitus/healed) were inves-
tigated.

For this study, approval was obtained from the Istanbul
Sancaktepe Martyr Prof. Dr. Ilhan Varank Training and
Research Hospital Clinical Research Ethics Committee on
19/08/2020 with the decision number 2020/02.
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Statistical Analysis

Statistical analysis were performed using SPSS (Statistical
Package for Social Sciences) 23.0 version (IBM Corpora-
tion, Armonk, NY, US). While evaluating the study data,
the suitability of the parameters to the normal distribu-
tion was evaluated by Kolmogorov-Smirnov and Shapiro
Wilks tests. Descriptive statistical methods including per-
centage and mean + standard deviation (+ SD) or median
(interquartile range [IQR] were used to provide the basic
features of the data, according to the evaluation of distri-
bution for normality. An independent sample t-test was
used to analyze quantitative data. Differences in the values
of the variables between the groups were evaluated by the
Mann-Whitney U test. Chi-square test was used to analyze
qualitative data. A value of P<0.05 was considered to be sta-
tistically significant.

RESULTS

A total of 2414 patients, 1145 females (48.2%) and 1269
males (51.8%) were included in the study. The medi-
an age of the group was 47 [IQR 34-58.25] (females: 48

Table 1: Comparison of groups by gender
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[IQR 35-60], males: 46 [IQR 34-57] years. The median
age of female patients was significantly higher than males
(p<0.001) (Table 1). 866 patients (35.9%) were treated at
home and 1548 patients (64.1%) were hospitalized. 62.3%
of males and 66.1% of females were hospitalized (Table
1,2). Hospitalization rate was significantly higher in females
(p=0.024) (Table 1,2). Among the inpatients, 2212 patients
(91.6%) were admitted to the infectious diseases ward and
202 patients (8.4%) were admitted to the intensive care
unit (ICU). The rate of admission to the ICU was 15.4% in
males and 10.6% in females. The rate of admission to ICU
was higher in males (p=0.003) (Table 1,3). The median
age of hospitalized patients was 54 [ IQR 42-65] years, and
the median age of non-hospitalized patients was 35 [ IQR
26-44,25] years. The median age of hospitalized patients was
significantly higher (P< 0.001) (Table 2). The median age of
patients admitted to ICU was significantly higher (p<0.001)
(Table 3). The median length of stay in hospital of the group
was found to be 7 [IQR 6-10] days, and tthe median length
of stay in ICU was 12 [IQR 10-17] days. Total length of
stay in hospital was significantly higher in males (p=0.003).

Male (n=1269) Female (n=1145) p

Age (year) (Median) 46 [34-57]t 48 [35-60] =0,001*
Diabeti =450, 18.6% 202 (44.9% 248 (55.1%

Diabetics/Non e _ICS (r.1 ) ( 6) ( 6) <0.001"
Non diabetics (n=1964, 81.6%) 1067 (54.3%) 897 (45.7%)
Non-hospitalized (n=866, 35.9% 478 (55.2% 388 (44.8%

Hospitalization on-hospitalized (n 6) (55.2%) (44.8%) — 0.053"
Hospitalized (n=1548, 64.1%) 791 (51.1%) 757 (48.9%)
Ye =1451, 60.19 757 (52.29 694 (47.89

Pneumonia on Thorax CT es (n %) ( %) 94 ( %) =0.631°
No (n=963, 39.9%) 512 (53.2%) 451 (46.8%)
Ward (n=1346, 87% 669 (49.7% 677 (50.3%

Hospitalization Unit ard (n ) ( ) ( 0 =0.005°
ICU (n=202, 13%) 122 (60.4%) 80 (39.6%)

. Healed (n=2300, 95.3%) 1208 (52.5%) 1092 (47.5%)

Cliinical outcome - =0.837"
Exitus (n=114, 4.7%) 61 (53.5%)(E:4.8%) 53 (46.5%)(K:4.6%)

Length of stay in hospital 7 [6-11]F 7 [6-9]1 =0.003?

Length of stay in ward 7 [6-10]F 7 [6-8] =0.099°

Length of stay in ICU 12 [9-17]% 12 [11-16]t =0.511%

¢ Mann-Whitney test, ® Chi-Square Test, T Data are presented as median (interquartile range [IQR])

Table 2: Comparison by hospitalization status

All Patients (n=2414) Non-hospitalized (n=866) Hospitalized (n=1548) p

Age (year) (Median) 47 [34-58.25]% 35 [26-44.25]1 54 [42-65]1 <0.001°
Mal 1269 (52.69 478 (37.79 791 (62.39
Gender ae ( %) ( %) ( %) =0.053"
Female 1145 (47.4%) 388 (33.9%) 757 (66.1%)
o Diabetics 450 (18.6%) 46 (10.2%) 404 (89.8%)
Diabetics/N. <0.001°
fabetics/Non - =~ diabetics 1964 (81.6%) 820 (41.8%) 1144 (58.2%)

*Mann-Whitney test, ® Chi-Square Test, { Data are presented as median (interquartile range [IQR])
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There was no significant difference in ICU length of stay to
the gender. Computerised thorax tomography (Thorax CT)
of the patients showed signs of COVID-19 related pneu-
monia in 1451 (60.1%) patients, 963 (39.9%) patients had
no signs of pneumonia on thorax CT. 53.2% of males and
46.8% of females had pneumonia on thorax CT. According
to the presence of pneumonia on thorax CT, there was no
significant difference to the gender (Table 1). Mortality rate
in the whole group was 4.7%. Mortality rate was 4.8% in
males and 4.6% in females, there was no significant differ-
ence (Table 1).

There were 450 diabetic patients, all diabetics had type 2
diabetes mellitus. 55.1% of diabetic patients were females.
The rate of diabetes was significantly higher in females
(p<0.001) (Table 1,4). The diabetes prevalence in the whole
group was 18.6%. The median age of diabetic patients was
found to be 59 [IQR 51-68] years. The median age of dia-
betic patients was significantly higher than non-diabeticss
(p<0.001) (Table 4). 89.8% of diabetic patients were hospi-
talized. The rate of hospitalization was sigificantly higher in

Table 3: Comparison by intensive care unit admission status

diabetic patients than non-diabetics (p<0.001) (Table 2,4).
The rate of admission to ICU in diabetics was 21.1%. The
rate of admission to ICU was significantly higher in diabet-
ics than non-diabetics (p<0.001) (Table 3). In the diabetic
group, the median length of stay in hospital was found to be
7 [IQR 6-12] days, and tthe median length of stay in ICU was
12 [IQR 11 -17] days. In the diabetic group, length of stay
in hospital and in ICU was significiantly higher (P<0.001,
P=0.027) (Table 4). 78.4% of diabetic patients had pneu-
monia on thorax CT. The rate of presence of pneumonia
on chest CT was significantly higher in diabetics (p<0.001).
(Table 4) The mortality rate in diabetics was 13.3%. The
mortality rate was significiantly higher in diabetics than
non-diabetics (Table 4).

DISCUSSION

In our study, we found the diabetes prevalence in whole
group as 18.6%. In a wide-ranging study conducted in Tur-
key in 2010, diabetes prevalence was found in 13.7%, and
was determined to continue to increase rapidly (12). In

Hospitalized (n=1459) In Ward (n=1346) In ICU (n=202) P
Age (year) (Median) 54 [42-65]F 52 [41-61]F 69 [56-78]+ <0.001*
Mal 791 (51.19 669 (84.6Y 122 (15.49
Gender ae oL %) o( %) ( %) =0.005°
Female 757 (48.9%) 677 (89.4%) 80 (10.6%)
Diabeti 404 (26.1% 309 (76.5% 95 (23.5%
Diabetics/Non 1ape .1cs - ( 6) ( 6) ( ) <0.001"
Non-diabetics 1144 (73.9%) 1037 (90.6%) 107 (9.4%)

*Mann-Whitney test, ® Chi-Square Test, T Data are presented as median (interquartile range [IQR])

Table 4: Comparison of diabetics and non-diabetics

All Patients (n=2414) Diabetics (n=450) Non-diabetics (n=1964) P

Age (Year) (Median) 47 [34-58.25]F 59 [51-68]+ 43 [32-55]% <0.001
Mal 1269 (52.6% 202 (15.9% 1067 (84.1%
Gender ae ( 6) ( 6) ( 6) <0.001°
Female 1145 (47.4%) 248 (21.7%) 897 (78.3%)
Non-hospitalized 866(35.9% 46 (5.3% 820 (94.7%
Hospitalization — o Pre 2 (35.9%) (5.3%) (94.7%) <0.001"
Hospitalized 1548 (64.1%) 404 (26.1%) 1144 (73.9%)
Pneumoniaon  Yes 1451 (60.1%) 353 (24.3%) 1098 (75.7%) <0.001"
Thorax CT No 963 (39.9%) 97 (10.1%) 866 (89.9%) ’
Hospitalization Ward 1346 (87%) 355 (16%) 1857 (84%) <0.001°
Unit ICU 202(13%) 95 (47%) 107 (53%) '
N Healed 2300 (95.3%) 390 (17%) 1910 (83%)
Clinical outcome - <0.001°
Exitus 114 (4.7%) 60 (52.6%) 54 (47.4%)
Length of stay in hospital 7 [6-10]t 7 [6-12]+ 7 [6-9]71 <0.001°*
=0.001
Length of stay in ward 7 [6-9]T 7 [6-10]F 7 [6-9]t1 0300
Length of stay in ICU 12 [10-17]+ 12 [11-17]+ 12 [7-16.25]F =0.027°

*Mann-Whitney test, ® Chi-Square Test, { Data are presented as median (interquartile range [IQR])
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the study of Guan et al. in China, the diabetes prevalence
was found 16.2% in COVID-19 patients (13). In another
study in China, Zhang et al found the prevalence of diabe-
tes in COVID-19 patients 12% (14). This coincides with the
results we have achieved. But, more comprehensive epide-
miological studies are needed on this subject.

The rate of hospitalization and the rate of admission to
intensive care unit was significantly higher in diabetics than
non-diabetics.In the diabetic group; total length of stay in
hospital and intensive care unit was significiantly higher.
The rate of presence of pneumonia on tomography was
significantly higher in diabetics. The mortality rate was
significiantly higher in diabetics than non-diabetics. Also,
some studies have found similar results (15). Because of
the pathophysiological processes we have mentioned, we
think that diabetes poses risks for COVID-19 disease. We
also think that patients with non regulated diabetes will
have worse results. As the comorbid diseases accompany-
ing COVID-19 increase, the prognosis of the disease may be
adversely affected. Diabetic complications, such as chronic
kidney disease and ischemic heart disease, which frequent-
ly accompany diabetic patients, can further complicate the
condition of people with diabetes and further increase the
severity of COVID-19 disease. In addition, many patients
with Type 2 diabetes can experience obesity, and obesity is
a risk factor for serious infection (16). Organ dysfunction
and coagulopathy and coagulation disorders can be seen
in COVID-19 patients, which can result in higher mor-
tality. Similarly, it is obvious that organ dysfunction and
vascular damage can be seen in diabetes. In addition to the
pronounced inflammatory process in diabetics, imbalance
occurs with increased levels of coagulation factors and rel-
ative inhibition of the fibrinolytic system. It is associated
with both insulin resistance and diabetes, endothelial dys-
function, and increased platelet aggregation and activation.
These abnormalities support the tendency to clot in diabe-
tes (17).

Limitations of the Study: As COVID-19 patients were fol-
lowed up by specialist doctors from different branches
under pandemic conditions, the HBA1C values and diabe-
tes medications of all patients could not be reached. There-
fore, comparisons could not be made according to HbA1C
levels and diabetes medications.

CONCLUSION

We found the prevalence of diabetes in COVID-19 patients
to be 18.6% in our study. In our study; the rate of presence
of pneumonia on thorax CT, the rate of hospitalization and
the rate of admission to the intensive care unit were found
to be significantly higher in diabetics. The length of stay in

Turk J Diab Obes 2021; 2: 180-185

Arslan K and Bas S

hospital and intensive care unit was significantly higher in
diabetics. In COVID-19 patients, the presence of diabetes
can lead to worse clinical consequences. We found the mor-
tality rate to be significantly higher in diabetics than non-di-
abetics. Mortality may be higher in COVID-19 patients
with diabetes. COVID-19 patients with diabetes should be
followed closely and monitored carefully.
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