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ABSTRACT

Background: It has been documented that the mortality rate in diabetic persons can reach 10%. In addition, it has been shown that
the rate of mortality and the need for respiratory support are higher among newly diagnosed cases of diabetes mellitus compared
with patients known to have diabetes mellitus for a relatively long duration. In the setting of the pandemic of COVID-19, glycemic
control for the patients admitted to hospitals is critical, as is diabetes screening to uncover undiagnosed cases.

Aim of the study: To explore the possible link between diabetes mellitus and COVID-19 in Iraq

Patients and methods: The current research was carried out in Al-Diwaniyah Province, Iraq, in Al-Diwaniyah Teaching
Hospital, including the word of medicine, respiratory unit, and intensive care unit. The study started on Sept 15, 2021 and
ended on Apr 15, 2022. The study was cross-sectional and included 100 patients with a diagnosis of COVID-19 evidenced
by polymerase chain reaction (PCR) test and CT-scan “computed tomography scan of the chest. Those patients were chosen
randomly from the pool of patients visiting the teaching hospital. The age range of patients was between 18 and 94 years, with
45 males and 55 females. Laboratory investigation results were retrieved from patients’ records and included random blood
sugar, lactate dehydrogenase, d-dimer, HbA1c%, and “C-reactive protein (CRP).”

Results: The mean values of age, random blood sugar (RBS), lactate dehydrogenase (LDH), d-dimer, HbA 1c, and HS-CRP
were comparable between males and females (p >0.05). Patients with high HbA ¢ levels (HbAlc > 6.5%) were older and had
significantly higher levels of random blood sugar and d-dimer than patients with HbAlc < 6.5%. The d-dimer level showed
a significant positive correlation to RBS, LDH, HbAlc, and HS-CRP (p <0.05).

Conclusion: Higher levels of markers of inflammation were associated with HbA 1c levels in the diabetic range, indicating a
bi-directional relation between diabetes mellitus and the severity of COVID-19.
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INTRODUCTION production, shortness of breath, hemoptysis, vomiting, nausea,

Late in 2019, an infectious disease related to coronaviruses was
discovered in China, Hubei, City of Wuhan."> The outbreak
later became a pandemic because of the extremely rapid
spread of the virus all over the world.>* The novel virus that
resulted in such pandemic was identified as the “2019 novel
coronavirus”,’ but later one was renamed by World Health
Organization (WHO) as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)".° Initially, the virus was thought
to be acquired from exposure to Huanan Seafood Market based
on some epidemiological data.’ However, the virus was shown
later to have the ability to spread by direct contact from person
to person via respiratory droplets, and that was a great challenge
to public health.” From a clinical perspective, the disease may
cause cough, myalgias, fever, chest pain, sore throat, sputum

rhinorrhea, diarrhea, headache, anosmia, and others.®” In most
the cases, spontaneous recovery is the rule (3); nevertheless, it
has been realized that patients with already existing comorbidity
are at higher risk of morbidity and mortality, such as those
with diabetes mellitus (DM), and hypertension, chronic lung
disorders, and malignant disease.'®!!

It has been documented that the mortality rate form diabetic
patients with COVID can reach 10%.'? In addition, it has been
shown that the rate of mortality and the need for respiratory
support are higher among newly diagnosed cases of diabetes
mellitus in comparison with patients known to have diabetes
mellitus for a relatively long duration.'? In the pandemic of
COVID-19, glycemic control in patients admitted to hospitals is
critical, as is diabetes screening to uncover undiagnosed cases.'
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COVID-19 and Diabetes Mellitus

In a cohort study that is population-based from England,
diabetic people ( whether type I or type II DM) who have
HbA 1c >10% carry a greater risk of death from SARS-CoV2
than those with HbA 1c of 6.5%.!® Diabetic individuals having
COVID-19 showed a greater hypertension incidence (56.9%),
disease of the heart and blood vessels (20.9%), and CVA (7.8%)
than patients with no DM (28.8, 11.1, and 1.3%, respectively)
according to a retrospective Chinese study.'* A meta-analysis
in China dealing with COVID-19 patients found that diabetes
prevalence of 9.7%,"> which is in line with the prevalence of
DM in China. In a study from the UK, inpatient death was
reported in 23,804 patients with COVID-19, of whom 32%
had type 11 diabetes mellitus (T2DM) and 1.5% had type I DM
(T1IDM), with a 2.03 and 3.5 times potential of hospital death,
respectively, compared to patients with no DM.!®

Based on these reports and due to the poverty of Iraqi
literature dealing with the association between COVID-19
and diabetes mellitus, the planning of the current study was
justified, and it has been conducted in Iraq in Al-Diwaniyah
province to figure out this issue.

PATIENTS AND METHODS

The current analysis was held in Al-Diwaniyah Province,
Iraq, in Al-Diwaniyah Teaching Hospital, including the word
of medicine, respiratory unit, and intensive care unit. The
study started on Sept 15, 2021 and ended on Apr 15, 2022.
The study was cross-sectional and included 100 patients with
a diagnosis of COVID-19 documented by PCR test and CT
scan of the chest. Those patients were chosen in a random way

from the pool of patients visiting the teaching hospital. The
age range of patients was between 18 and 94 years, and they
were 45 males and 55 females. Laboratory investigation results
were retrieved from patients’ records, including random blood
sugar, lactate dehydrogenase, d-dimer, HbA1c%, and “highly
sensitive C-reactive protein (HS-CRP).”

The research was approved by the College of Medicine,
University of Al-Qadisiyah by its ethical approval committee.
Every patient or his care giver gave a verbal consent after a
full illustration of the goals and the procedures of the study.
A formal agreement was issued by the directorate of health
in the province.

Data were analyzed and described using the “statistical
package for social sciences (SPSS for Windows, Version 16.0.
Chicago, SPSS Inc.)”. Quantitative variables were outlined
as mean, range, and standard deviation (SD). Comparison
of mean of numeric variables was made using independent
samples student ¢-test. Pearson correlation test was used to
study correlation among variables. The cutoff of a significant
level was based on or at p <0.01 (**) or p <0.05 (*).

RESULTS

The general characteristics of COVID-19 individuals enrolled
in the present study are outlined in Table 1. The average age of
all participants was 49.00 + 16.71, and there was no significant
variation in the average age between males and females (p =
0.858). The mean random blood sugar (RBS) of all patients
was 183.30 + 69.83, and there was no significant variation in
its average between males and females (p = 0.294). The mean

Table 1: General characteristics of subjects with COVID-19 enrolled in the present study

Total Male Female
Characteristic n=100 n=45 n=2>55 p
Age (years)
Mean £SD 49.00 £ 16.71 48.67+17.74 49.27 £15.98 0.858 1
Range 18-94 18-94 18-94 NS
RBS (mg/dL)
Mean + SD 183.30 + 69.83 175.16 +75.50 189.96 + 64.77 02941
Range 90-365 91-365 90-365 NS
LDH (mg/dL)
Mean + SD 360.63 +152.29 332.55+134.88 383.61 +£162.79 0.095 1
Range 70-865 70-641 92-865 NS
D-Dimer (pg/mL)
Mean + SD 0.76 +0.40 0.72+0.32 0.79 +£0.46 03731
Range 0.19-2.6 0.28-1.6 0.19-2.6 NS
HbAlc %
Mean £+ SD 6.44 +0.90 6.35+1.08 6.52+0.73 03541
Range 4.1-8.9 4.1-8.9 4.9-8.9 NS
HS-CRP (mg/L)
Mean = SD 80.03 +38.49 83.58 £37.05 77.12 £39.74 0.406 1
Range 9.8-200 9.8-200 18.4-169.8 NS

SD: standard deviation; n: number of cases; RBS: random blood sugar; LDH: low-density lipoprotein; HbAle: glycated Hb; HS-CRP: highly
sensitive C-reactive protein; NS: not significant at p >0.05; I: independent samples #-test
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Table 2: Comparison of patients’ characteristics with respect to the glycated hemoglobin level

HbAlc>6.5 % HbAlc <6.5 %
Characteristic n=>50 n=>50 P
Age (years) 52.60 +15.68 45.40 £17.09 %231 I*
RBS (mg/dl) 223.30 +64.66 143.30 +49.05 <0.001 I*
LDH (mg/dl) 375.95 £152.93 34532 £151.62 %g” I
D-Dimer ug/mL 0.86 +0.44 0.65+0.33 0.010 T **
HS-CRP (mg/L) 83.06 + 44.52 76.99 +31.52 1(1]'333 I

Data were presented as mean +standard deviation; RBS: random blood sugar; LDH: low density lipoprotein; HbAle: glycated Hb; HS-CRP:
highly sensitive C-reactive protein; **: significant at p < 0.01; NS: not significant at p >0.05; *: significant at p < 0.05;

Table 3: Correlations of d-dimer titer with other variables

D-Dimer ug/mL
Characteristic r P
Age (years) 0.058 0.563
RBS (mg/dL) 0.241 0.016 *
LDH (mg/dL) 0.438 <0.001**
HbAlc % 0.222 0.027*
HS-CRP (mg/L) 0.108 0.287

RBS: random blood sugar; LDH: low density lipoprotein; HbAlc:
glycated Hb; HS-CRP: highly sensitive C-reactive protein; **: significant
at p <0.01; *: significant at p < 0.05;

level of lactate dehydrogenase (LDH) of all patients was
360.63 £152.29 mg/dL, and there was no substantial variation
in average LDH between males and females (p = 0.095). The
mean d-dimmer level of all patients was 0.76 +0.40 pg/mL,
and there was no substantial variation in the mean d-dimer
level between males and females (p = 0.373).

The mean HbA ¢ of all patients was 80.03 = 38.49 %, and
there was no substantial variation in mean HbAlc between
males and females (p = 0.406). Correlations of d-dimer
titer with other variables are shown in Table 2. It showed a
significant positive correlation to RBS, LDH, and HbAlc
(p <0.05).

A comparison of patients’ characteristics with respect to
the level of glycated hemoglobin is presented in Table 2. The
average age of persons with high HbAlc was significantly
higher than that of subjects with HbAlc < 6.5% (p = 0.031).
Meet random blood sugar and mean d-dimer level were also
substantially more significant than that of patients with HbAlc
<6.5% (p <0.01), but there was no significant variation in mean
LDH and mean HS-CRP with respect to HbAlc level (p >0.05).

Correlations of d-dimer titer with other variables are shown
in Table 3. The d-dimer level showed a significant positive
correlation to RBS, LDH, HbAlc, and HS-CRP (p <0.05),
but it showed no significant correlation to the age of patients
(p =0.563).

DISCUSSION

In our study, it has been found that the mean values of age,
RBS, LDH, d-dimer, HbAlc, and HS-CRP were comparable
between females and males (p >0.05). In addition, mean age

was also comparable between females and males. Previously,
comparable mean age between males and females with
COVID-19 has been described by researchers; but they
described the more severe disease and higher mortality in
association with male gender."” In our study, however, the
lack of significant variation in inflammatory markers may
contradict the previous findings.

Gender and sex have been found to be additive risk
variables for COVID-19 outcomes.'® Indeed, sex bias in the
case of COVID-19 mortality has been documented in various
investigations. Men are found to have a larger probability of
having a severe pattern of the illness than females, emphasizing
the need of gender-disaggregated COVID-19 case data.'”
Primary data from China, followed by statistics from numerous
European nations, revealed that males and women have the
same number of confirmed cases.?*?!

The unavailability of data concerning hospitalization
duration, rate of complications needed for respiratory support,
and mortality rate in our study has compromised our conclusion
about the clinical severity of the disease contrasted between
males and females, and this was the major limitation of the
current study.

In addition, in our study, we found that patients with high
HbAlc levels (HbAlc > 6.5%) were older and had significantly
higher levels of random blood sugar and d-dimer than patients
with HbAlc <6.5% and that the d-dimer level showed a
significant positive correlation to RBS, LDH, HbAlc and
HS-CRP (p <0.05). As a cross-sectional study, it is not easy
to make a causal relationship between diabetes mellitus and
predisposition to COVID-19 or its severity.

However, a bi-directional relation between COVID-19
severity and diabetes mellitus can be inferred from our result in
that higher HbA1c levels (in the diabetic range) were correlated
to greater levels of inflammatory markers, namely d-dimer
and LDH. Therefore, the prior affection by DM may alter the
immune response and result in a more severe inflammatory
response, or that more severe inflammatory response might
alter blood sugar levels. However, it should be kept in mind that
higher levels of HbAlc need a relatively long time to happen.
Thus, we prefer to say that the already existing diabetic or pre-
diabetic state is the cause behind higher levels of inflammatory
markers and not vice versa.
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Certain molecular pathways have been proposed to investigate
the probable causative relationship between prolonged
untreated raised blood glucose and greater rates of death
in COVID-19 subjects. In COVID-19 individuals with
diabetes, an insufficient immune reaction to infection with
the virus is the leading cause of death.?? Increased blood
sugar levels are likely to have a significant impact on the
bacterial intracellular breakdown, neutrophil phagocytosis
and chemotaxis, and boosting affinity of viral binding and
entrance while lowering virus clearance.?® Furthermore, it
has a major impact on proteins by inducing glycosylation and
changing complement composition,>*?* and glycosylation
makes cells more vulnerable to viral inflammation and
damage.?®?’ Furthermore, endotheliitis could be a trigger for
organ malfunction that leads to critical COVID-19 disease,
which is exacerbated by endothelial dysfunction combined
with chronic hyperglycemia.?®

Diabetes is linked to the severity of infection by a number
of factors. Hyperglycemia can initiate, intensify, or extend the
acute inflammatory response.?’ It also causes a fibrinolysis
and coagulation mismatch, leading to increased factors of
coagulation and relative inhibition of the system of fibrinolysis,
promoting a state of pro-coagulation.’® Furthermore, SARS-
CoV-2 is thought to use ACE2 as an entrance receptor on the
islets of Langerhans. This can cause these cells to dawn in a
moderate to the severe manner, resulting in mild hyperglycemia
and life-threatening diabetic ketoacidosis.?’

CONCLUSION

Higher levels of markers of inflammation were associated with
HbA Ic levels in the diabetic range, indicating a bi-directional
relation between diabetes mellitus and severity of COVID-19.
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