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Abstract 

Background  Diabetes has become a significant risk factor for COVID-19-related severe illness and death.

Methods  This was a retrospective cohort study of 104 patients, with or without type 2 (diabetes mellitus) DM, diag-
nosed with COVID-19 between June and September 2021 in Benha University Hospital, Egypt. Outcome measures 
including discharge after recovery, transfer to ICU and intubation, or death were recorded. Univariate and multivariate 
logistic regression analysis was done for the prediction of death in diabetic patients.

Results  Length of hospital stay was significantly higher in diabetic (median 15 days) compared to non-diabetic 
patients (median 10 days). ICU admission and intubation among diabetic patients were substantially higher than non-
diabetics. Univariate regression analysis established that old age (p = 0.02: OR = 1.03: CI 1.00–1.07), multiple comor-
bidities (p = 0.005: OR = 8.66: CI 1.9–38.5), diabetic complications (p = 0.000: OR = 6.401:CI 2.5–16.3), HbA1c (p = 0.01: 
OR = 1.22: CI 1.04–1.43), length of hospital stay (p = 0.005: OR = 1.07: CI 1.02–1.12), and ICU admission (p = 0.00: OR = 
44.1: CI 9.4–205.3) were predictors of death for diabetic patients as well as neutrophilic count, D-dimer, and CRP levels. 
Multivariate regression analysis concluded that ICU admission was the most significant predictor of death in diabetic 
patients.

Conclusion  Type 2 DM patients, infected with the COVID-19 virus exhibited more admission to ICU and intubation 
with longer hospital stays compared to those without diabetes with a similar death rate. Old age, HbA1C, comorbidi-
ties, diabetic complications, length of hospital stay and ICU admission, and inflammatory parameters were significant 
predictors of death in diabetic patients.
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Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) was, to begin with, depicted in Wuhan, China, 
in December 2019, and after that, it spread around the 

world. It was evaluated that the death rate for COVID-
19 is roughly 0.5–1.0% [1–3]. COVID-19 pandemic-hit 
zones have been confronting basic deficiencies with 
respect to supplies such as ventilators and intensive care 
units (ICU) [4]. SARS-CoV-2 is a positive-stranded RNA 
infection that’s encompassed by a protein-decorated lipid 
bilayer containing a single-stranded RNA genome; SARS-
CoV-2 has 82% homology with human SARS-CoV, which 
causes severe acute respiratory disorder (SARS) [5]. In 
human cells, SARS-CoV-2 enters the angiotensin-con-
verting protein 2 (ACE2) receptor [6] which is profoundly 
found in lung alveolar cells, cardiac myocytes, vascu-
lar endothelium, and different other cell sorts [7]. Like 
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SARS-CoV and the related Middle Eastern respiratory 
syndrome (MERS)-CoV, SARS-CoV-2 infection causes 
mild symptoms in the first 2 weeks of infection however 
has the potential to develop severe illness, including a 
systemic inflammatory response, acute respiratory dis-
tress syndrome (ARDS), multi-organ affection and shock 
[8]. Individuals of old age, male sex, cardiovascular dis-
ease (CVD), obesity, type 1 diabetes mellitus (DM), or 
type 2 diabetes mellitus (DM) are at a high risk of devel-
oping severe COVID-19 or passing away [9–11]. In addi-
tion, Studies have shown that patients with COVID-19 
admitted to ICUs frequently have underlying CVD and 
DM [12, 13]. The fundamental and clinical understand-
ing of the potential interactions between COVID-19 
and DM has been reviewed [14]. Diabetes has become 
a significant risk factor for COVID-19-related severe ill-
ness and death [15]. The first aspect to point out is that 
patients with COVID-19 also exhibit elevation of other 
inflammatory markers, such as D-dimer, ferritin, and 
IL-6 [16] which might raise the risk of microvascular and 
macrovascular complications originating from low-grade 
vascular inflammation in patients with DM [17]. Further-
more, one should not forget that SARS-CoV-2 infection 
increases the risk of thromboembolism and is more likely 
to induce cardiorespiratory failure in diabetic individuals 
[18]. And then, good glycemic control in the acute hos-
pital setting in China was an important factor for better 
outcomes in patients with pre-existing type 2 DM [15]. In 
the present study, the outcome of COVID-19 in diabetic 
compared to non-diabetic populations will be clarified 
for patients admitted to Benha University Hospital.

Patients and methods
This was a retrospective observational study on patients 
admitted to Benha University Hospital by COVID-19 
infection from June to September 2021. The study was 
approved by the Ethics Committee of Benha Faculty of 
Medicine, Benha University (RC;3-5-2021). A total num-
ber of 104 patients with age ≥ 18 years old were divided 
into 2 groups; group with type 2 DM and group without 
diabetes mellitus. Diagnosis of COVID-19 infection was 
determined by a positive reverse transcription-PCR (RT-
PCR) from a nasopharyngeal swab. Type 2 diabetes diag-
nosis according to the American Diabetes Association 
(ADA) 2021 [19]. Diabetic groups were further classified 
according to glycemic control into controlled (HbA1c ≤ 
7) and uncontrolled groups (HbA1c > 7). Pregnant and 
lactating females, patients < 18 years, and type 1 diabetes 
mellitus were excluded from the study.

Data collection
All patients were subjected to full history taking with 
stress on age, sex, comorbidities, medication history, 

presence of DM, and diabetes-related complications. 
Treatment given to the patients was recorded includ-
ing medications given for COVID-19 treatments. Clini-
cal examination was performed in detail including vital 
signs, SpO2 on arrival to the emergency department, and 
body mass index (BMI).

Laboratory data
Hematological and biochemical data on the day of 
COVID-19 diagnosis were collected containing; com-
plete blood count (CBC), C-reactive protein (CRP), 
erythrocyte sedimentation rate (ESR), serum ferritin, 
D-dimer, lactate dehydrogenase (LDH), glycated hemo-
globin (HbA1c), fasting plasma glucose (FPG), kidney 
function tests (KFT), and liver function tests (LFT). 
Radiological imaging in the form of chest X-ray and CT 
chest findings was registered. All laboratory parameters 
were performed in the Clinical Pathology Department in 
Benha University Hospital according to the local routine 
methods.

CT findings
Pulmonary affection of COVID-19 infection was evalu-
ated by the COVID-19 Reporting and Data System (CO-
RADS) [20].

Outcome measures
Data starting from admission at the emergency depart-
ment to either ICU, word, or word then ICU transfer 
with length of hospital stay were registered. The outcome 
of the disease includes discharge after recovery, transfer 
to ICU, or death. Medications for COVID-19 as well as 
intubation whenever needed were recorded.

Statistical analysis
The collected data were tabulated and analyzed using 
SPSS version 26 software (Spss Inc., Chicago, ILL Com-
pany). Categorical data were presented as numbers and 
percentages while quantitative data were expressed as 
mean ± standard deviation/median and interquartile 
range. Inter-group comparison of categorical data was 
performed by using the chi-square test (χ2 value) and 
Fisher exact test, Student’s t test was used to compare 
the mean of two groups of numerical (parametric) data, 
for continuous non-parametric data, Mann-Whitney U 
test was used for inter-group analysis. Some investigated 
parameters were entered into a logistic regression model 
to determine which of these factors is considered a sig-
nificant predictor. P value < 0.05 was considered statisti-
cally significant.
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Results
Analysis of clinical and laboratory characteristics
This study analyzed the demographic, laboratory, and 
clinical features of 104 COVID-19 patients confirmed by 
PCR who were hospitalized in Benha University Hospital 
from June to September 2021. Forty-seven patients (43.9%) 
were males and 57 (56.1%) were females. Age was signifi-
cantly higher in diabetic patients (median 61 years) com-
pared to non-diabetics (median 55 years) (p = 0.03) with 
ages ranging from 18 to 92 years. As shown in Table 1, sex 
was not statistically significant (p = 0.29) between dia-
betic and non-diabetic patients. There was no significant 
difference between the diabetic and non-diabetic groups 
regarding residence of the patients (p = 0.09) and smok-
ing status (0.44). Median BMI in diabetic patients was 
28.3 kg/m2 compared to 27 kg/m2 in non-diabetic patients 
with no significant difference (p > 0.05). No CT abnormal-
ity was found in 8.9% of diabetic patients versus 16.9% of 
non-diabetic patients. CT picture of COVID-19 (CO-
RADS categories) was not substantially different (p = 0.23) 
between diabetic and non-diabetic groups. Comorbidities 
associated with the patients were named renal (polycystic 
k and CKD), vascular (hypertension, IHD, stroke), res-
piratory (COPD, B.A), CNS, GIT, endocrinal (hypothy-
roidism), and others. Comorbidities were almost similar 
between diabetic and non-diabetic COVID-19 patients 
(p = 0.94). Concerning the treatment of COVID-19; all 
the study population received supportive treatment in the 
form of vitamin C, vitamin D, and azithromycin, hydroxy-
chloroquine; 64.5% and 50.8% of diabetic and non-diabetic 
patients respectively received anticoagulants in the form of 
LMWH; 24.5% diabetic versus 30.5% non-diabetic patients 
received steroids treatment with dexamethasone or Meth-
ylprednisolone; 6.7% diabetic vs. 1.7% non-diabetics 
received antiviral treatment with Favipiravir; and 4.4% dia-
betic vs. 1.7% non-diabetic patients used Actimra. Types 
of treatment for COVID-19 did not significantly differ 
between diabetic and non-diabetic patients (p = 0.125). All 
diabetic patients were using either diet control (3 patients), 
oral hypoglycemic agents (30 patients), or insulin (12 
patients) while after the COVID-19 infection, hyperglyce-
mia caused 14 non-diabetic patients to use insulin therapy 
and only one non-diabetic started to use oral hypoglycemic 
agents. Also, 66.7% of diabetic patients were on oral hypo-
glycemic drugs prior to COVID-19 infection vs. only 6.7% 
after COVID-19 infection, while the percentage of diabetic 
patients on insulin had increased from 26.7 to 88.9%. In 
terms of biochemical measures, neutrophils, FPG, HbA1c, 
s. creatinine was significantly higher in diabetic compared 
to non-diabetic patients (Table 2). Total leucocytic count, 
neutrophilic counts, and ESR were significantly higher in 
uncontrolled diabetic patients (HbA1c > 7%) (Table 3).

Analysis of outcome of COVID‑19
Length of hospital stay was significantly higher in 
diabetic (median 15 days) compared to non-diabetic 
patients (median 10 days) (p = 0.025). ICU admission 
(either from the start or afterward admission) among 
diabetic patients (No. 25) was substantially higher than 
among non-diabetics (No. 19) (p = 0.01). Intubation 
was done for 48.9 % of diabetic patients but for 27.1 % 
of non-diabetic patients (p = 0.02). Mortality was non-
significant between diabetic and non-diabetic groups 
(p = 0.134) (Table  1). The bad outcome of COVID-
19 infections was noted in the form of higher ICU 
admissions in the uncontrolled diabetic patients (22 
patients) compared to the controlled group (7 patients) 
(p = 0.001) while non-significant difference concern-
ing the length of hospital stay, death, and intubation 
between the same groups (Table 4). By using univariate 
regression analysis, predictors of death for COVID-19 
infection in diabetic patients were; old age (p = 0.02: 
OR = 1.03: CI 1.00–1.07), comorbidities (p=0.005: OR 
= 8.66: CI 1.9–38.5), diabetic complications (p = 0.000: 
OR = 6.401: CI 2.5–16.3), HbA1c (p = 0.01: OR = 1.22: 
CI 1.04–1.43), length of hospital stay (p = 0.005: OR = 
1.07: CI 1.02–1.12), and ICU admission (p = 0.00: OR 
= 44.1: CI 9.4–205.3). Moreover, neutrophilic count, 
D-dimer, and CRP levels were significant predictors 
of death in diabetics. On performing multivariate 
regression analysis, we concluded that ICU admis-
sion was the most significant predictor of death in dia-
betic patients (p = 0.04: OR = 223.2: CI 2.09–2386.7) 
(Table 5).

Discussion
This was a retrospective cohort study to describe the dif-
ferences in clinical, laboratory features, and outcomes of 
COVID-19 patients with and without type 2 DM. Diabetic 
patients are more susceptible to infections, including the 
flu and pneumonia. Good glycemic control can lessen this 
risk; however, it cannot entirely eliminate it. It is advised 
that all diabetics have annual influenza and pneumococcal 
vaccines. Moreover, diabetes patients who contract res-
piratory viruses have a serious illness [21]. Previous studies 
revealed that people with DM had COVID-19 with greater 
severity [18]. Patients involved in the current study were 
admitted at Benha University Hospital in Egypt from June 
to September 2021 after following the Ministry of Health’s 
protocol for supportive care and treatment of patients 
with COVID-19 infection (November 2020, version 1.4). 
56.1% of the patients were females and 43.9% of them 
were males with ages ranging from 18 to 92 years. Diabetic 
patients using insulin were 26.7% after COVID-19 infec-
tion, 88.9% of diabetic patients were using insulin therapy 
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Table 1  Clinical characteristics and outcome data of COVID-19-infected patients

*Significant as P value ≤ 0.05

**High significant as P value ≤ 0.001

Variables DM
N = 45(%)

Not DM
N = 59(%)

Test of significance p value

Male 23 (51.1) 24 (40.7) χ2 = 1.12 0.29

Female 22 (48.9) 35 (59.3)

Residence

  Urban 40 (91.5) 45 (76.3) χ2 = 2.72 0.09

  Rural 5 (8.5) 14 (23.7)

Smoking 5 (11.1) 4 (6.8) FET = 0.61

  Yes 40 (88.9) 55 (93.2) 0.44

  No

Diabetes complications

  No 22 (48.9)

  Nephropathy 14 (31.1)

  Diabetic foot 1 (2.2)

  Stroke 2 (4.4)

  IHD 6 (13.3)

Medication of diabetic patients before COVID-19 
infection

  Diet control 3 (6.7)

  Oral hypoglycemic 30 (66.7)

  Insulin 12 (26.7)

Medication of DM after COVID infection

  Diet control 2 (4.4) 44 (74.6) FET = 50.9 < .001**

  Oral hypoglycemic
  Insulin

3 (6.7)
40 (88.9)

1 (1.7)
14 (23.7)

Comorbidities χ2 = 0.11 0.94

  No 20 (44.4) 28 (47.5)

  One comorbidity 19 (42.2) 24 (40.7)

  Multiple comorbidities 6 (13.3) 7 (11.9)

Treatment of COVID

  Supportive (100) (100) χ2 = 8.2 0.125

  Anticoagulant (64.5) (50.8)

  Steroids (24.5) (30.5)

  Antiviral 3 (6.7) 1(1.7)

  Actimra 2 (4.4) 1(1.7)

CT picture χ2 = 1.42

  CO RAD 1 4 (8.9) 10 (16.9) 0.23

  CO RAD 2-5 41 (91.1) 49 (83.1)

ICU admission

  Yes 25(55.6) 19 (32.2) χ2 = 5.7 0.01*

  No 20(44.4) 40 (67.8)

Intubation

  Yes 22 (48.9) 16 (27.1) χ2 = 5.2 0.02*

  No 23 (51.1) 43 (72.9)

Discharge 30 (66.7) 47 (79.7) χ2 = 2.24 0.134

  Death 15 (33.3) 12 (20.3)
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for treatment of DM while 23.7% of non-diabetic patients 
used insulin for hyperglycemia after COVID-19 infec-
tion. At admission, it was noted the finding of elevation 
of the fasting plasma glucose (median FPG was 120 mg/
dl) in patients with HbA1c < 6.5% (non-diabetic group). 
Stress hyperglycemia, which is typically defined as a brief 
increase in blood sugar in the presence of an acute illness 
or following surgery in a patient with an A1C below 6.5%, 
is linked to an extended hospital stay, an extended amount 
of time spent managing the patient’s ventilator, and an 
increased mortality rate in critically ill patients [22]. Due 
to a lack of follow-up after hospital release, it is impossible 
to determine if these patients should be classified as newly 
diagnosed type 2 DM, having glucocorticoid effect during 
treatment of COVID-19, or suffering stress-induced acute 
hyperglycemia in the study.

In our results, it was illustrated that no significant 
difference in comorbidities between diabetic and non-
diabetic patients. In contrast, it was found that Diabetic 
patients have more comorbid diseases than non-dia-
betics, including hypertension, coronary artery disease, 
chronic renal disease, asthma, and cerebrovascular dis-
ease [23]. Univariate logistic regression in the present 
study identified that multiple comorbidities were a pre-
dictor for death in diabetic patients. In another study, 
it was found that congestive heart failure was the only 
comorbidity that is strongly related to increased mortal-
ity [24]. According to multicenter research from Turkey, 
among patients with CKD, 21.9% were admitted to the 
ICU, and 14.2% died [25]. All our patients in the pre-
sent study received hydroxychloroquine according to 
the protocol of treatment of the Egyptian Ministry of 
Health. However, according to certain studies, using 
hydroxychloroquine as a therapy for COVID-19 is not 
effective [26]. In the current study, steroid treatment 
was given to 24.5% of diabetic compared to 30.5% of 
non-diabetic patients in the form of dexamethasone or 
Methylprednisolone. Contrarily, the administration of 
corticosteroids as low-dose or pulse therapy has been 
a recognized method of treating patients with acute 
respiratory distress syndrome (ARDS) and other acute 
lung disorders to have an immediate immunosuppres-
sive effect [27]. Our results revealed that serum fer-
ritin, CRP, D-dimer, ESR, and lymphocytes were non 
significantly different between diabetic and non-dia-
betic patients, while only neutrophilic count was sig-
nificantly higher in the diabetic group compared to the 
non-diabetic group. Total leucocytic count, neutrophilic 
counts, and ESR were significantly higher in uncon-
trolled diabetic patients. Neutrophil, D-dimer, and CRP 
were significant predictors of death in diabetic patients. 
Neutrophils, CRP, and lymphocytes were not significant 
predictors of death among diabetics, according to one 

Table 2  Laboratory data of COVID-19 infection patients in 
diabetic and non-diabetic

Variables Diabetic
N = 45

Non-diabetic
N = 59

Mann-
Whitney U 
test

p value

AST (IU/L):

  Median 34 37 > 0.05

  Min-max 14–84 15–120 1237

ALT (IU/L):

  Median 30 30 > 0.05

  Min-max 15–62 12–175 1317

D. Dimer: s

  Median 0.8 0.7

  Min-max 0.1–6.5 0.1–6.7 1163 > 0.05

S. ferritin:

  Median 350 320

  Min-max 15–1169 10.7–1116 1102 > 0.05

HB(g/dl):

  Median 11 11.1

  Min-max 6.4–15.4 6.4–15.3 1304 > 0.05

WBCs:

  Median 9.9 8.4 > 0.05

  Min-max 2.4–21.3 2.5–27 1079

Neutrophils:

  Median 7.5 6.5 0.04*

  Min-max 1.6–18.4 1.1–25.2 1026

Lymphocytes:

  Median 1.1 1.2 1143 > 0.05

  Min-max 0.2–3.75 0.3–6

Platelets:

  Median 209 210 > 0.05

  Min-max 81–452 28–662 1308

ESR:

  Median 70 65 > .05

  Min-max 12–130 7–140 1076

CRP:

  Median 38 25 > .05

  Min-max 6–250 4.3–233 1172

FPG (mg/dl):

  Median 210 120 452

  Min-max 115–500 80–370 < 0.001**

HbA1c(%):

  Median 9.4 5.4

  Min-max 5.2–14 1–14.6 214 < 0.001**

LDH:

  Median 360 340 > 0.05

  Min-max 29–870 29–936 1127.5

BUN:

  Median 56 40 > 0.05

  Min-max 20–150 18–150 1081

Creatinine:

  Median 1.4 1.0

  Min-max 0.5–10.5 0.2–10.6 668.5 < 0.001**

*Significant as P value ≤ 0.05

**High significant as P value ≤ 0.001
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study that examined 42 regressors (variables) in unbi-
ased multivariate logistic regression analysis against the 
primary outcome of death [28].

Absolute neutrophil count (ANC) and CRP were 
greater in type 2 DM patients than in non-diabetic con-
trols, and lymphocytic and eosinophilic counts were 
lower [29]. In addition, one study disclosed higher levels 
of C-reactive protein in diabetic COVID019 patients [30]. 

In our study, the death rate was non significantly higher 
in diabetic patients than in non-diabetics. The death 
rate in our study represented 25.9% overall of admit-
ted COVID-19 infection with 33.3% in diabetic patients 
vs. 20.3% in non-diabetic patients. However, one study 
found a 10% death rate [24] and another study revealed 
high mortality in diabetic people and older age groups 
[31]. A study of 174 Chinese COVID-19-positive patients 

Table 3  Laboratory features of controlled and uncontrolled diabetic patients

*Significant as P value ≤ 0.05

**High significant as P value ≤ 0.001

Variables Controlled diabetes (HBA1c 
< 7)
N = 12

Uncontrolled diabetes 
(HBA1c ≥ 7)
N = 33

Test of significance
Mann*Whitney test

p value

AST (IU/L): Median
Min-max

40
18–84

33
14–70

118 0.04*

ALT (IU/L): Median
 Min- max

38
16–60

30
15–62

161.5 0.34

D. Dimer: Median
 Min-max

.900
3.4.5

.800
0.1–6.5

195 0.94

S. ferritin: Median
 Min-max

365.5
190–850

350
15–1169

190 0.83

HB(g/dl): Median
 Min-max

10.5
6.4–15

11.1
7–15.4

172 0.50

WBCs: Median
 Min-max

7.55
2.4–12

11
5.1–21.3

94.5 0.008**

Neutrophils: Median
 Min-max

5.25
1.6–8.7

8.8
3.7–18.4

75 0.002**

Lymphocytes: Median
 Min-max

1.00
0.2–3.7

1.1
0.3–3.5

192.5 0.88

Platelets: Median
 Min-max

207
96–286

210
81–452

173 0.52

ESR: Median
 Min-max

59.5
12–88

75
22–130

102 0.01*

CRP: Median
 Min-max

29
6–96

38
11–250

157.5 0.29

LDH: Median
 Min-max

345
100–520

400
29–870

178 0.60

BUN: Median
 Min-max

135
40–310

57
20–244

126 0.06

Creatinine: Median
 Min-max

1.85
0.9–9

1.4
0.5–10.5

169.5 0.46

Table 4  Outcome of controlled and uncontrolled diabetic patients

**High significant as P value ≤ 0.001

Variables Controlled Diabetic
N = 12

Uncontrolled diabetic
N = 33

Test of significance p value

ICU admission
  (either from the start or after admission) (n = 29)

7(24.1) 22(75.9) 7.75 < 0.001**

  Intubation 4 (33.3) 10 (30.3) .037 1.00

Outcome of COVID-19 infection

  Discharge 9(75) 21(63.6) 0.51 0.72

  Death 3(25) 12(36.4)
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reported that patients with diabetes who had no other 
comorbidities had higher mortality rates (16.7% vs. 0%, 
P = 0.03) [32]. Another study demonstrated death of 
hospitalized positive COVID-19 was higher in diabetic 
patients [16]. Initial records in the UK indicated that 
diabetic patients constituted one-third of COVID-19 
patients dying in hospitals [33]. However, the presence of 
DM was not independently related to in-hospital fatali-
ties, according to data from a large-scale, multi-center, 
retrospective investigation in Wuhan that included 
1561 COVID-19 patients [34]. Data from 463 COVID-
19 patients in the USA further demonstrates that there 
is no connection between diabetes mellitus (DM) and 
death, ICU admission risk, or need for mechanical ven-
tilation [35]. In contrast, death was significantly higher 
in diabetic compared to non-diabetic patients in another 
study [33]. Our data constituted a small-sized sample 
in comparison to other studies so we could not assess 
the real mortality in the Egyptian population. we evalu-
ated the death among the admitted cases, not the whole 
population. Univariate logistic regression in the present 
study identified that HbA 1c was a predictor for death in 
diabetic patients. Poorer glycemic control may increase 
the risk of worse health outcomes, according to preclini-
cal research on the mechanistic relationships between 
glucose control and Middle East respiratory syndrome 
coronavirus (MERS-CoV) infection and the impact of 
long-term glycemic control on the clinical outcomes of 
COVID-19-infected subjects with type 2 diabetes [36]. In 
mice that have a longer time to respond to MERS-CoV 

infection, type 2 diabetes mellitus is linked to a slower 
inflammatory response. By decreasing immune system 
components including leukocyte chemotaxis and phago-
cytosis, hyperglycemia itself has harmful effects. Accord-
ing to estimates, major infections like COVID-19 would 
cause substantial levels of morbidity and death due to 
these host response deficits in people with diabetes [31]. 
Angiotensin-converting enzyme 2 (ACE2) immunostain-
ing was also found in pancreatic islet cells, which are 
identical to the myocardium and lung alveolar epithe-
lium. This was discovered using immunohistochemistry 
labeling of cadaveric pancreatic tissue. Direct islet cell 
toxicity during infection appears plausible as a cause of 
acute hyperglycemia, and ACE2 is a recognized recep-
tor protein for coronavirus attachment [29, 37]. In the 
current study, ICU admission and endotracheal intuba-
tions in diabetics were significantly higher than in non-
diabetic patients. Also, the admissions to the ICU were 
significantly higher in uncontrolled diabetic patients 
than in controlled diabetic patients. Patients with type 
2 diabetes had a threefold higher risk of hospitalization 
and a fourfold higher risk of ICU admission during the 
2009 influenza A (H1N1) pandemic. However, a nation-
wide analysis in China that included roughly one-third as 
many patients as those included in our studies revealed 
that patients with diabetes had higher rates of death 
(10.0% vs. 2.5%) and ICU admission (14.6% vs. 5.5%) 
compared to those without diabetes [31]. In our results, 
older age is a predictor for death in diabetics (confidence 
interval, CI 1.00–1.07; p = 0.02) Similar to a previous 

Table 5  Univariate and multivariate logistic regression analysis of various variables for prediction of death among diabetic patients

*Significant as P value ≤ 0.05

Univariate analysis Multivariate analysis

p value OR 95%CI p value OR 95%CI

Age 0.022* 1.039 1.005 1.073

Sex 0.589 0.783 0.322 1.904

HbA1c 0.011* 1.227 1.048 1.436

Comorbidities 0.005* 8.667 1.950 38.521

Complications 0.000* 6.401 2.509 16.330

Hospital stay 0.005* 1.073 1.021 1.128

ICU admission 0.000* 44.118 9.480 205.309 0.04* 223.2 2.09 2386.7

Smoking 0.599 1.479 .343 6.376

Residence 0.998 0.75 0.66 1.86

BMI 0.381 1.036 .958 1.120

Lymphocyte 0.117 .657 .389 1.111

neutrophile 0.002* 1.181 1.061 1.315

D-dimer 0.001* 1.659 1.225 2.248

CRP < 0.001* 1.026 1.013 1.038

Ferritin 0.200 1.001 .999 1.003
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study [24]. The reason for such differences in severity and 
outcomes in diabetic patients with COVID-19 is likely 
due to the multifactorial syndromic nature of diabetes. In 
our cohort, for instance, we found that diabetic patients 
had a higher percentage of death rate (25.9 % overall with 
33.3% in diabetics vs. 20.3% in non-diabetic patients) but 
our data was among admitted patients with COVID-19 
infection only.

Conclusion
Our findings demonstrated that type 2DM patients, 
infected with the COVID-19 virus, were exhibited more 
admission to ICU and intubation with longer hospital 
stays compared to those without diabetes. However, mor-
tality rates were similar in both groups. Glycemic control 
additionally, could worsen the inflammatory response 
and the need for ICU admission. Old age, HbA1C, 
comorbidities, diabetic complications, length of hospital 
stay and ICU admission, neutrophil count, D-dimer, and 
CRP levels were significant predictors of death in diabetic 
patients. As recommended by national recommenda-
tions, doctors should manage stress hyperglycemia and 
uncontrolled diabetes in critically ill patients with basal-
bolus insulin therapy in the majority of non-ICU patients 
and continuous insulin infusion in the critically sick.

Strength of the study
Our results evaluated the effect of glycemic control on 
the inflammatory response and outcome of the COVID-
19 infection.

Limitations of the study
Firstly, retrospective observational research was done on 
patients who had recorded incidents. Data on pertinent 
risk variables may therefore not be taken into considera-
tion given their potential to have a significant impact on 
COVID-19 progression. For that reason, the impact of 
diabetes on the clinical outcomes would not have been as 
accurate as in a prospective study. Secondly, the sample 
size is small. Thirdly, this study did not consider detailed 
diabetes history such as duration, treatments, and compli-
cations of diabetes as well as type 1 DM. Lastly, age is an 
important risk factor in COVID-19 outcomes and the dia-
betic patient’s group was significantly older than the con-
trol (not diabetic) group, which caused bias in the results 
so it was better to choose an age-matched control group.
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