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Estimation of Immunological and Physiological Parameters in Diabetic 
Patients with COVID-19
Hayder Fadhil Okab*, Hussam Khazaal yassir and Marwa Mohammed Majed

Abstract: The covid-19 pandemic affects the world. It has spread to more than 200 countries and threatens the lives of 
millions. Diabetes affects people all over the world, especially in developing countries. Nowadays, diabetes and COVID-19 
are major global health concerns. Evidence regarding the impact of diabetes and COVID-19 is limited in the literature. It 
is unclear whether or not people with diabetes have an increased tendency toward COVID-19. However, risk factors lead 
to higher mortality rates among patients with diabetes and COVID-19. The physiological and immunological parameters 
involved in the current study included high sensitivity to CRP (Hs-CRP), fasting blood sugar (FBS), insulin, Homo IR, and 
interleukin-10 (IL-10). A spectrophotometer analyzed FBS, while ELISA performed other parameters. The results showed 
a significant increase in all immunological and physiological parameters of patients compared with the control group in 
both categories of total comparison and sex comparison. In the same way, the results recorded a significant increase in 
all parameters of patients whose condition is critically compared with severe conditions, except Hs-CRP did not record 
significant differences; on the other hand, the study did not show significant differences in patients according to age groups. 
The current study showed a positive relationship between insulin and homo IR; between insulin and interleukin-10, the 
concentration of FBS and IL-10 increases with disease severity.
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Introduction
The Human Severe Acute Respiratory Syndrome Co-

ronavirus (SARS-CoV-2) was detected first in September 
2019 in female patients in Wuhan (Hubei Province, China) 
suffered from Sevier respiratory illness and that disease has 
been popularized as corona-virus disease or COVID-19. 
The disease was declared an international public health 
emergency on January 30, 2020; a few months later, on 
March 11, 2020, it was declared a pandemic by the World 
Health Organization1. In patients with COVID-19, an exces-
sive or un-controlled innate immune response leads to cyto-
kine storm status and acute respiratory distress syndrome; 
the S protein of COVID-19 ligament to the angiotensin-con-
verting enzyme receptor (ACE2) on the host cell and cau-
ses it to appear of genomic RNA (dsRNA) in the cytoplasm 
of the infected host cell2. Type DM2 is a chronic disease 
characterized by abnormal hyperglycemia resulting from 
impaired insulin action and secretion3. A piece of evidence 
for increased inflammation in T2D individuals, based on the 
presence of a higher percentage of CD8+ T cells, an increa-
se in the Th1/Th2 ratio, and elevated levels of cytokines 
such as IL-10, IL-4, IL-13, IFN-γ, and TNF-α4.

Diabetes mellitus and its level of hyperglycemia are as-
sociated with an elevated risk of COVID-19 and mortality 
and morbidity5. Recent studies recorded that typical com-
plications of diabetes, such as cardiovascular disease and 
chronic kidney disease, increase the risk of COVID-19 mor-
bidity and mortality3. A possible reason for this increased 
risk may be high blood glucose supporting the proliferation 

of the virus6,7. Insulin is a powerful anabolic hormone that 
stimulates glucose uptake in adipocytes and skeletal mus-
cle cells, promotes glycogen synthesis in skeletal muscle, 
inhibits hepatic glucose production, and inhibits lipolysis 
in adipocytes8. In the presence of insulin resistance and 
hyperglycemia, the standard insulin signaling pathways in 
metabolic and cardiovascular tissues are affected, contribu-
ting to the interrelationship between insulin resistance and 
endothelial dysfunction3.

So far, it is still unclear whether individuals with diabe-
tes have a higher susceptibility to COVID-19 or not. Howe-
ver, there is a perception that the risks of infection and 
severe disease are higher in individuals with diabetes. A 
meta-analysis included 1527 patients with COVID-19 repor-
ted that the prevalence of diabetes was 9.7% and that the 
incidence of diabetes in severe and critical status was twice 
that of their uninfected counterparts9. In a recent study on a 
small group in Wuhan, diabetes accounted for approxima-
tely 20% of intensive care unit admissions10. More recent 
data from Italy showed that more than two-thirds of those 
who died from COVID-19 had diabetes11. Thus, exploring 
the clinical characteristics of COVID-19 patients with dia-
betes will reduce the incidence of severity. We conducted 
a single-center retrospective study of 50 confirmed cases 
of COVID-19 to discuss the relationship between diabetes 
and secondary hyperglycemia and COVID-19, along with 
potential response mechanisms.
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Materials and methods 

Sample Collection
The current study was conducted at Al-Hussein Tea-

ching Hospital for COVID-19 patients in Thi-Qar Province 
and included 50 T2DM patients who have Covid-19 infec-
tion and 25 as a control group, the patient information was 
collected; for example, demographic data, CT scan results 
of the chest, and clinical features included fever, fatigue, 
cough, chest tightness, shortness of breath, diarrhea, and 
other symptoms, and according to this symptoms the respi-
ratory physician classified patients into critical and severe 
cases. The laboratory tests included high-sensitivity CRP 
(Hs-CRP), Fasting blood sugar (FBS), insulin, Homo IR and 
interleukin-10 (IL-10). A spectrophotometer analyzed the 
FBS, and an ELISA conducted the other rest.

Statistical analyses
The current data were analyzed by SPSS version 26 

statistical software using One-way ANOVA, Independent 
t-test and Person correlation at p. value < 0.05.

Results
Immuno-physiological Parameters Comparison be-

tween DM2 Group and Control Group
The statistical results recorded a highly significant diffe-

rence in immunological and physiological parameters in the 
DM2 group compared with the control group at p. value < 
0.01, as shown in Table 1.

Immuno-physiological Parameters Comparison 
between DM2 Group and Control According to Gender

The statistics of the current study illustrated a highly 
significant increase in both  immunological and physiologi-

cal parameters in both gender of the DM2 group compared 
with the matching gender of the control group at p. value < 
0.01, as shown in Table 2.

Immuno-physiological Parameters Comparison 
between DM2 Group according to Disease Severity

According to disease severity, The current results indi-
cated a highly significant increase in DM2 with critical status 
compared with severity status. In contrast, Hs-CRP did not 
record significant differences at p. value < 0.05, as shown 
in Table 3.

Immuno-physiological Parameters Comparison 
between DM2 Group according to Age Groups

The current results indicated, according to age groups 
of patients, a non-significant difference between all studied 
parameters according to age groups in DM2P at p. value < 
0.05. as shown in Table 3-4.

Discussion
COVID-19 is a highly infectious disease characterized 

by a high prevalence of infection and mortality, especially 
for individuals who have the chronic disease as diabetes, 
cardiovascular disease, kidney failure and autoimmune di-
sease 12, there the current study focused on patients who 
also suffer from chronic diabetes milieus. The receptor for 
severe acute respiratory syndrome coronavirus is the an-
giotensin-converting enzyme 2 (ACE2) receptor, widely dis-
tributed in the kidneys, heart, intestines, etc., and is consi-
dered a significant receptor for SARS-CoV-2. COVID-19 is 
to bind to ACE2 receptors located in the cell membrane of 
respiratory and pulmonary epithelial cells, causing respira-
tory infections, as well as those in islets that lead to islet cell 
infection and increased blood glucose due to insulin meta-
bolism dis-regulation13.
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Table 2. Immuno-physiological Parameters Comparison  between DP and control groups according to gender.

Table 1. Immuno-physiological comparison between DP and Control.
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The current results illustrated that diabetic patients have 
high levels of blood glucose, insulin and Homo IR. Also, the 
study recorded non-significant differences between patients 
according to age groups and gender; the diabetic patients 
also have levels of proinflammatory Hs-CRP and interleu-
kin-10. In the study of Najim14, he studied hyperglycemia, 
hydroxychloroquine, and the COVID-19 pandemic, and their 
study illustrated that patients in ICU have higher glucose 
parameters than both patients in moderate and severe ca-
ses. The study of Chakraborty15 investigated that both Hs-
CRP and IL-10 significantly increased in diabetic patients 
with severe status than in moderate and control groups.

The study of Pakpour16 showed a highly significant im-
munological effect on diabetes, and Covid-19 represents a 
major challenge globally due to the high mortality among 
the seriously ill. The study of Ajeel17 showed that Covid-19 
patients infected with T2DM were highly significant with the 
current study. It had adverse outcomes, which may result 
from deteriorating inflammation, impaired immunity, and 
worsening liver function compared to non-diabetics. Among 
the infected COVID-19 patients with T2DM, ICU admission 
rate, while hospital use of insulin, was a risk to increase 
invasive ventilation after adjusting for age and blood glu-
cose. Also, the study showed highly significant with (17); 
this study showed COVID-19 may increase the risk of in-
sulin resistance in patients without pre-existing diabetes. At 
the same time, the results also indicate that there may be 
decreases in insulin secretion with SARS-CoV-2 infection, 
although these decreases could be transient and reversible; 
thus, it is suggested that parameters regarding insulin sen-
sitivity and pancreatic. The current study also recorded a 
positive correlation between hyperglycemia and increased 
insulin resistance with the severity of status and increased 
morbidity; a study performed by (18,19) indicated that high 
intracellular blood sugar leads to increased mitochondrial 

production of superoxide, which in turn activates multiple 
pathways through which hyperglycemia can lead to toxic 
effects on the brain either directly, by causing neuronal 
dysfunction and death cells, or indirectly, by stimulating mi-
cro-vascular and macro-vascular damage.

Diabetic patients with Covid-19 are exposed to hypoxia 
due to impaired function of the lung, with an increase in 
blood glucose, and this leads to cells not receiving gluco-
se due to the decreased level of oxygen required by mi-
tochondria, which leads to its remaining in the blood and 
hyperglycemia and this leads to complications such as brain 
membrane injures, cardiac muscle injuries kidney failure. 

Conclusions
The current study concluded that people with diabetes 

are considered a risk factor for Covid 19 due to the high 
level of secondary sugar due to infection, and it was also 
noted that people with diabetes have an immune disorder 
due to the immune storm caused by the virus. 
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