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Abstract

COVID-19, a global pandemic has created a worldwide disaster since its first outbreak in December 2019
in Wuhan, China. Studies based in China have reported that people with diabetes and infected with
COVID-19 showed higher hospital admission rates, serious pneumonia development, and higher mortality
rates. SARS-CoV-2 can increase the metabolism of glucose by fueling immune cell overproduction - a
phenomenon known as a 'cytokine storm'. Glucose metabolism is said to contribute to diverse COVID-19
outcomes. In this study, we are overviewing the linkage among SARS-CoV-2, diabetes, and cytokine
storm for a better understanding of aggravating health conditions in diabetic patients due to this SARS-
CoV-2 virus. In conclusion, this review will contribute to understanding complications that is rising
among diabetic patients due to SARS-CoV-2 induced cytokine storm. [Bangladesh Journal of Infectious
Diseases, October 2020;7(suppl_2):546-S49]
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Introduction

SARS-CoV-2 is a new strain of coronavirus that has
taken the world by storm. The high spread rate of
the SARS-CoV-2 virus has caused an enormous
amount of deaths and made a huge negative impact
on our economy and health systems?. Patients with
SARS-CoV-2 infection can show a wide range of
symptoms from mild to severe. The most common
symptoms include fever, cough, and shortness of
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breath. Patients with acute respiratory distress
syndrome will get worse quickly and die from
multiple organ failure?. Currently, the exact
transmission mechanism of SARS-CoV-2 is not yet
fully known. The major routes of transmission
within a susceptible population are human-to-
human transmission through droplets and oral-
fecal. The median incubation time of SARS-CoV-2
has been reported to be 5.1 days and 97.5 percent of
infected subjects will experience symptoms within
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11.5 days of infection. Based on those figures, it
can be concluded that after 14 days of observation
or quarantine, 101 out of 10,000 cases will
experience symptoms®. Confirmation of cases of
suspected infection of SARS-CoV-2 is conducted
by identifying specific viral sequences with nucleic
acid amplification tests such as real-time reverse
PCR. So far, no specific vaccine or medicine is
available to treat this deadly virus. Another global
disease is diabetes that is estimated to affect 463
million adults (20-79 years) in 2019, representing
9.3 percent of this age group's world population®. It
has been seen that diabetic patients infected with
SARS-CoV-2 are more likely to die or have critical
health conditions and they are needed to be
hospitalized quickly. Reports suggest that this the
consequence of cytokine storm that is developed
within diabetic patients diagnosed with COVID-19.
By reviewing literatures, this study aims to clarify
the cytokine storm phenomenon in this regard.

How Does Cytokine Storm Work in COVID-19?

The immune system has a strong sense of
distinguishing what is self and what is non-self. It
kills foreign pathogens or any other dangerous
molecules that come in its way. Unfortunately,
sometimes the immune system commences an
exaggerated response and become so hyperactive
that instead of killing non-self, it starts to kill the
self-antigens. Cytokine storm is an example of a
hyperactive immune response. Cytokine is a small
protein that acts as a signhaling molecule between
the immune system cells for conveying signals
(mostly when the foreign invaders attack) from one
immune system cells to another. It’s termed as
“storm” since the immune system cells being
hyperactive and release large amounts of cytokines.
In the case of SARS (Severe Acute Respiratory
Syndrome) and MERS (Middle East Respiratory
Syndrome) studies show, the evidence of increased
circulating levels of pro-inflammatory cytokines
(e.g., Interferon vy, Interleukin, IL-1B, IL-6, 1L-12)
and Chemokines (CXCL10, and CCL2) which were
responsible for severe pulmonary inflammation®.

About COVID-19, it has been reported that infected
patients show high levels of pro-inflammatory
cytokines®. This theory comes from when the
people who require ICU admission and their blood
picture reveals a higher concentration of CXCL10,
CCL2, and Tumor necrosis factor-alpha (TNFa)
than those who didn’t require ICU admission. The
rising levels of IL-1B, IFNy, CXCL10, and CCL?2
suggests activation of T-helper 1(Th-1)". What is
surprising here, in SARS-CoV 2, IL-4, and IL-10
releases from T-helper-2 (Th-2) cells that are
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known to suppress the inflammation and it’s not
happened in SARS®. Therefore, when the cytokine
storm gets the upper hand, the plasma and the
inflammatory cells extravasate into the pulmonary
cells and due to fluid, there is edema and the
inflammation in the air sacs which limits the ability
of a person to breathe properly. In China, doctors
declared 81.0% of COVID-19 symptoms are mild
and according to WHO, a patient who will get
severe pneumonia will be considered as a severe
category. A study found that 17% of patients
develop Acute Respiratory Distress Syndrome
(ARDS) and among them, 65% deteriorate rapidly
due to multi-organ failure®. Another study shows,
ARDS is greatly associated with who are
immunocompromised like a diabetic patient,
hypertensive patient, and the geriatric age group
(>65years)!°. Besides the pulmonary symptoms,
while the blood vessels due to loss of fluid start to
become more and more constrict consequently, the
gaseous exchange collapses, and all other organs
are directed towards the ultimate failure. The heart
failure, renal failure, liver injury, GIT symptoms all
mainly are the results of cytokine storm induced
ARDS.

Why Cytokine Storm Is More Dangerous for
Diabetic Patients With COVID-19?

A Chinese meta-analysis data which presented a
report by experimenting on 1527 patients showed
the most common comorbidities along with
COVID-19 are hypertension (17.1%, 95% CI 9.9 -
24.4%), cardio-cerebrovascular disease (16.4%,
95% CI 6.6 -26.1%), then diabetes (9.7%, 95% CI
6.9 - 12.5%). It’s been recorded that, the diabetic
patient diagnosed with COVID-19 had more IL-6
and C-reactive protein (CRP) than those who don’t
have diabetes®. Furthermore, Diabetic patients who
have been diagnosed with COVID-19 are showing
high ICU admission and higher mortality rate
mostly caused by pulmonary infections®® 4 15,
These overwhelming pulmonary infections are
mainly the result of the cytokine storm. Cytokine
storm is severe in patients who are diabetic and also
have been diagnosed with COVID-19. Among
diabetic patients, more vulnerable people are those
who have uncontrolled diabetes mellitus. Because
hyperglycemia stimulates the synthesis and release
of cytokines®®. A point to be noted, the pancreas
possesses  ACE-2  (Angiotensin  Converting
Enzyme-2) enzyme and SARS- CoV-2 enter into
the host cell by binding to the ACE-2 through their
glycoprotein spike in the capsule to the pancreatic
beta cells and damage the capability to release
insulin'’. This raises the diabetic patient's blood
glucose level and therefore results in acute
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hyperglycemia. This deteriorates the glycemic
status in COVID-19 patients and so it may
overwhelm the cytokine level and its effects. From
diabetes pathophysiology it's been known, diabetic
patients have decreased the number of Angiotensin
Converting Enzyme (ACE-2) which acts as anti-
inflammatory and anti-oxidant protein. ACE-2 can
be found in the lungs, kidneys, vascular system, and
intestinal endothelium®®. Since the depletion of
enzymes in diabetes, it increases the risk of severe
lung injury and also acute respiratory distress
syndrome (ARDS)*. COVID-19 binds to this ACE-
2 when it enters into the host cell and It aggravates
the lung injury®.

Discussion

COVID-19 and diabetes are a deadly duo as
patients having both of these are likely to have
serious complications and die from the virus due to
high blood sugar as it weakens the immune system
and ultimately reducing its ability to fight
infections.  Although cytokine storm is a
determinant factor to describe high death rates of
diabetic patients infected with COVID-19, there are
still some unanswered questions regarding factors
like well-controlled diabetes, the effect of obesity,
beta-cell dysfunction/destruction, glycaemic
deterioration, ethnicity-specific factors, etc. which
are needed to be clarified. As there is still no
vaccine for COVID-19 in our hands, strict COVID-
19 diabetes plans and protocols should be followed.
This includes eating healthy carbs, taking
prescribed insulin and other medications timely,
having extra glucagon and ketone strips at home,
drinking plenty of fluids, and checking blood sugar
regularly. Preparation and precautions are the best
protection for diabetic patients in this time of the
global pandemic.

Conclusion

One of the major comorbidities associated with
COVID-19 mortality is diabetes. Several studies
have attempted to wunderstand the potential
vulnerability of diabetic patients to SARS-CoV-2
infection. The hyperimmune response called
cytokine storm has been also found to play a major
role in sudden deterioration in SARS-CoV-2
infected individuals with comorbidities including
diabetes. Therefore, these patients with diabetes,
infected with SARS-CoV-2 have been reported to
have elevated baseline cytokine levels, such as IL-
1B and IL-6. Additionally, persistent low-grade
inflammation tends to further aggravate the immune
response and lead it to hyperimmune response
(cytokine storm). Hence, both diabetes and cytokine
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storm are complementary to each other and help to
worsen the conditions of diabetic patients infected
with the SARS-CoV-2 virus. Based on the available
evidence, it is recommended that diabetic patients
must follow a healthy lifestyle and strict control of
blood glucose, HTN, and lipids to decrease the risk
of severity that might occur due to SARS-CoV-2
viral infection.
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