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COVID-19 infection and diabetes mellitus

Abstract

Diabetes mellitus (among other conditions) has received attention as an important co-
morbidity predisposing to a COVID-19 infection and its control determining prognosis
from this infection. We have evaluated important associations about how diabetes mellitus
(and hyperglycaemia) can affect the course of a COVID-19 infection as well as reviewing
the impact of the COVID-19 pandemic on diabetic services. Existing literatures have
captured aspects of the interaction of these two entities. We hope to give a vantage view for

ease of knowledge.
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One of the most frequently associated clinical entities in recent
times is the risk and prognostic correlation drawn between diabetes
mellitus and COVID-19 infection. Large volumes of published
literature have made this association as well as trying to explore the
underlying pathophysiology responsible for the association.! We
hope to give a vantage view on the association between these two
clinical entities. The COVID-19 infection that started as an epidemic
in the Wuhan area of China has achieved a pandemic status, with
documented evidence of infection from the paediatric to the geriatric
age groups.” Background medical conditions have been identified as
predisposing factors to contracting this disease, of which diabetes
mellitus rates among the early counters. It may also be seen in
combination with other prominent co-morbidities like hypertension,
chronic obstructive pulmonary disease, morbid obesity, heart failure,
renal failure, liver failure, organ transplants, advanced cancers,
chemotherapy and radiotherapy administration, HIV/AIDS infection,
among others.*> The COVID-19 virus (an envelope, positive single-
stranded RNA viruses) is largely transmitted via inhalation with time
to symptom onset of up to 14 days commonly.* Common symptoms
associated with the COVID-19 include fever, cough, shortness of
breath, fatigue, myalgia, loss of sense of smell or taste. Other rare
extra-pulmonary but described features of COVID-19 infection
include headache, diarrhea, seizure, conjunctivitis, nephritis, or acute
kidney injury.’ Diabetes mellitus is a clinical condition of impaired
glucose, protein, and fat metabolism due to either deficient insulin
production or resistance to insulin in the body.® A higher prevalence of
diabetes mellitus in developed countries is known but recently more
noticeable higher incidence rates in low and middle-income countries
( where death rate from diabetes is higher). Type 2 diabetes mellitus
accounts (a condition of impaired insulin sensitivity) accounts for
about 90% of diagnosed diabetes mellitus worldwide.” Jing Y et al.,®
while conducting a meta-analytical study on literature works done on
COVID-19 and diabetics, made a deduction of a prevalence rate of
roughly 10% background diabetes among COVID-19 infection count.?
The major pathophysiology of the SARS-COV-2 virus in human hosts
is the severe pro-inflammatory response stimulated by this virus upon
entry to the human body, described in a more scientific term as the
“cytokine storm”.” The impaired innate and humoral immune systems
in diabetics with poor glycaemic control have also been alluded to
as one of the possible causes of higher predisposition and severity of
COVID-19 infection in diabetics.

The cytokine storm earlier described has been found to be
exaggerated in diabetics with COVID-19 infection.'” As of 2014

(based on data by the World Health Organisation), there were about
422 million individuals living with diabetes.!! It remains to be figured
out what the figure for the worldwide prevalence of diabetes mellitus
is in 2020 in relation to the ongoing pandemic. As of the 19th August
2020, there have been more than 22 million confirmed cases of
COVID-19 infection worldwide, and about 770,000 deaths recorded.'?
About 3.8 million individuals live with diabetes in the United
Kingdom, as noted by figures released by the UK Government, and
up to 90% of these patients have Type 2 diabetes mellitus."* Alkundi et
al.," while describing the clinical profile and outcome of COVID-19
infection among diabetics at a district general hospital in the United
Kingdom, made notable conclusions. As described above, they found
that diabetics are at risk of a longer hospital stay (14.4 (SD+9.6) days)
with COVID-19 infection than non-diabetics (9.8 (SD+17.1) days, p<
0.0001). They also found that there were more male diabetics (43.4%)
admitted with COVID-19 infections than female diabetics (27.6%)
p value=0.016. They found more Type 2 DM patients compared to
Type 1 with COVID-19 infection. They also found that older patients
with diabetes were at a higher risk of mortality from COVID-19 than
younger age groups.'* Ashish Kumar et al.,’> found out that diabetics
were twice as likely to have mortality as an outcome of COVID-19
infection than non-diabetics.'?

While analysing nationwide England data, Naomi Holman et al.,'
in their article (focused on addressing the association between Types
1 and 2 diabetes mellitus and COVID-19 mortality), also concluded
that both diabetes types accounted for increased odds for in-hospital
deaths from COVID-19 related hospital admissions. They also
highlighted the heightened COVID-19 mortality risk associated with
longstanding glycaemic control, as evident in glycaemic hemoglobin
values of diabetic patients with COVID-19 infection.'® Patients have
been described to have presented with diabetic ketoacidosis symptoms
as reasons for hospital admission for onward COVID-19 diagnosis.
Deranged blood sugar control has been associated with COVID-19
infection. Where diabetic ketoacidosis complicates severe COVID-19
infection, consideration should be given to care in an intensive care
unit with multidisciplinary care involving the endocrinologist. Juyi
Li et.,'” all acceded to the consideration that COVID-19 could induce
ketosis and ketoacidosis, as well as causing diabetic keto-acidosis
among diabetics with COVID-19 infection.!” Mark Aloysius et al.,'®
raised consideration about the potential of the SARS-COV-2 virus
to cause acute pancreatitis, alluding to the possible presence of the
ACE2 receptor for COVID-19 intracellular entry expressed on the
pancreas. This was corroborated in their case report in an individual
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with severe respiratory COVID-19 manifestation and features of acute
pancreatitis.'® The involvement of this virus with the beta- islet cells
of the pancreas remains to be fully described. The interesting interplay
between a severe COVID-19 infection and an onward development of
new diabetes mellitus has started to be alluded to."” Hyperglycaemia
by itself, independent of a diagnosis of diabetes mellitus, has also been
associated with a severe COVID-19 manifestation.? Akthar Hussain
et al.,"”” in his publication, reported the possibility of hypoglycemia
complicating hydroxychloroquine treatment of COVID-19 infections
in diabetics."

Preventing the COVID-19 virus transmission to diabetics
in the first place should be the goal. Shielding measures were
recommended for diabetics at the start of lockdown measures in the
United Kingdom, and diabetics were considered as moderate-risk
individuals to contracting COVID-19.2! Other preventive measures
such as personal hygiene (handwashing, avoiding touching face with
hands, personal protective equipment, and social distancing) are some
ways to keep the COVID-19 infection at bay for diabetics. Ensuring
blood sugar control could serve as a primary preventive strategy
against COVID-19 infection among diabetics.”? The deranged blood
sugar experienced during a severe COVID-19 infection may be best
managed with the use of insulin and Dipeptidyl peptidase-4 inhibitors.
In the setting of dehydration and acute kidney injury complication
COVID-19 infection in a type 2 diabetic, blood glucose control can be
addressed by removing a lactic acidosis former e.g. metformin from
list of medications and using insulin.”> Treatment options that would
dampen the effect of the cytokine storm in patients could prevent
the vital organ dysfunctions that COVID-19 is known for as well as
keeping glucose control within checks.?? Significant interruptions in
diabetic services have been recorded in hospitals due to lockdown
measures for COVID-19 control. It remains to be fully described
what the effect of extended lockdown measures did have on services
like foot clinics, diabetic retinopathy services and other routine clinic
services for glucose control in diabetics in different regions of the
world.?® Measures like telephone and video consultations replaced
physical clinic attendance during the hit of the COVID-19 spread in
many world areas. Fail-proof treatment protocol for the management
of severe COVID-19 infection has eluded the world till the time of
this publication. Preventing COVID-19 infection among diabetics and
ensuring their glycaemic control in the face of the ongoing pandemic
will help prevent undesired outcomes.
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