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Abstract

COVID-19 disease that caused by the SARS-CoV-2 virus, appeared in 2019,
is considered one of the most deadly modern diseases for humanity that effects on
different aspects of life, the present study aims to review studies and evidence on the
severity of injury with Covid-19 in patients with diabetes mellitus and the increase
in death rates among these patients, as many research confirmed the existence of a
relationship between the two diseases and revealed some of the physiological and
immunological mechanisms that may be responsible for this overlap between the
two diseases and the most plausible explanation for this relationship is the role of
glucose in facilitating the entry of the virus into the cells of the body and the rise of
proinflammatory factors such as cytokines and weakness Immunity in diabetics,
which makes them more likely to catch the virus, and worsens the severity of
infection.
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1. Introduction

Various studies conducted in the China, United States, and Italy
showed that the prevalence of COVID-19 disease is not very high
among diabetics, but there are many evidence that show that diabetes is
an important risk factor in the progression of HIV infection, but the
mechanism that explains this overlap between the two diseases is not yet
clear[1]. Diabetes is one of the risk factors that contribute to the high
death rates among Corona patients because diabetes lowers blood sugar

* Corresponding author.. E-mail address: dalal.f. m@kunoozu.edu.iq
Peer review under responsibility of . © 2020 . Hosting by Al-Kunooze Scientific Journal (KSJ). All rights reserved.


http://journals.kunoozu.edu.iq/1/archive

Al -KuNoo7F SCIENTIFIC JOURNAL (KSJ)

and weakens the immune response and also contributes to the emergence
of other vascular diseases such as high blood pressure, cardiovascular
disease and obesity. Therefore, the use of anti-diabetic drugs must be It
is prescribed depending on the severity of the virus infection and blood
sugar levels[2].

The factors that explain this link between diabetes and mortality
rates or disease complications in Covid-19 patients are unclear, and
perhaps high BMI and HbAlc play a role in this issue, as Covid-19
indirectly affects diabetic patients by increasing psychological pressure
and affecting the daily routine of treatment for Diabetes mellitus
patients is like exercise and diet[3]. The relationship between these two
diseases is a two-way relationship, as the virus increases the severity of
old diabetes and increases the tendency of people without diabetes to
develop diabetes[4]. It was noted that the period that a diabetic patient
with Covid-19 needs to recover is much longer than a person infected
with this virus and who does not already suffer from diabetes, and the
death rates due this virus are higher in diabetic mellitus patients
compared to diabetic mellitus patients without covid-19[5].

The prevalence of covid-19 in diabetics patients :

The prevalence of Covid-19 infection among diabetic patients is
10% of diabetic patients with severe injury and death due to the Corona
virus by two-folds compared to diabetic patients without covid-19][6].
The incidence rates of diabetic patients with Covid-19 recorded in
Chinese hospitals are 9.9%, and the factors that stimulate infection with
this virus among diabetic patients must be subject to further research and
studies to understand such a link[7]. It has been noted that people who
have a long history with diabetes are at twice the risk of contracting
covid-19 and dying from this virus compared with non-infected
diabetics people, so intensive care must be given to this category of
infected people[8].

In a study conducted in China, it was noticed that diabetics
patients of middle ages are more susceptible to infection with Covid-19
and that there is a close relationship between sugar level and the severity
of infection with this virus, even with the exclusion of the influence of
sex, smoking and other chronic metabolic diseases[9]. The symptoms of
acute respiratory distress syndrome increase in diabetic patients with
Covid-19, as they have increased mortality rates and the severity of
infection with this virus, but evidence has shown that the severity of
infection in the air of the category is less at young ages or those who do
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not suffer from hypertension and pulmonary and cardiovascular
diseases[10]. Based on a lot of evidence and studies that show a clear
overlap between diabetes and Covid-19, a clear scientific plan must be
developed in order to understand the mechanisms that explain this
interference and its consequences[11].

Physiological alterations in diabetics patients with covid-19 :

In general terms, diabetes, hypertension and aging increase the
risk of catching Covid-19 and multiplying its symptoms. A number of
explanations have been developed for the mechanisms that clarify this
interaction, including that diabetes increases the virus’s attachment to
the host’s cells, facilitating its entry, difficulty getting rid of the virus,
increasing T cell inhibition and stimulating Inflammation response,
cytokines release and generation of cardiovascular disease[12]. The
rapid progression of Covid-19 disease in diabetics may be due to the
possibility of facilitating the invasion of the virus into the cells of the
body through its binding to the angiotensin-converting enzyme 2
(ACEZ2) receptors in the host cells and also associated with high levels of
cytokines in diabetics as a high-grade inflammatory response to virus
invasion[13].

Weak autoimmunity, increased proinflammatory factors, impaired
gene expression of renin-angiotensin-aldosterone system antagonists in
diabetics patients are all factors that encourage Covid-19, as well as the
destruction of beta cells and insulin resistance resulting from high levels
of cytokines, hypokalemia, and the use of drugs in the treatment of this
virus all Factors that lead to a loss of control of sugar levels in diabetic
patients with Covid-19[14]. Diabetics who suffer from diabetic
ketoacidosis are susceptible to infection with this virus more quickly
than regular diabetic patients, as diabetic ketoacidosis occurs in diabetic
patients with a long and even new history, and it is better to diagnose
this condition in diabetic patients with Covid-19 to know its effect on
the progress of infection with the virus[15]. It was noted that this
epidemic is associated with high blood sugar and insulin resistance, and
this may be due to a dysfunction and death of islet B-cell and the
inability of the insulin hormone to enter glucose into the cells of the
body. Human or animal research can be done to reveal the way in which
Covid-19 works to accelerate the destruction of beta cells[16].

The severity of infection with Covid-19 is varied and depends on
many factors such as gender, age, obesity and diabetes, which act as risk
factors that increase the chances of death among people with Covid-19 ,
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but the role of insulin resistance in this regard is not fully explained yet
and may play a great deal[17]. Through studies, a full description of the
physiological changes associated with diabetes patients with Covid must
be given and there are mechanisms that can increase the emergence of
diabetes in people with Covid-19 , including beta-cell injury, cytokine
release and the renin-angiotensin system activation, and these factors
may work to generate type 2 diabetes or a new type From
diabetes[18].Natriuretic-Peptide, D-dimer, N-Terminal-pro-Brain, and
hs-Troponin may be used as biomarkers in diabetics with Covid-19
because they are mainly elevated in diabetics and there is no clear
evidence that stopping the use of angiotensin-renin-blockers or
angiotensin-converting-enzyme inhibitors or statins may prevent the
virus from entering the body through this receptor, so it is preferable to
rely on Various criteria for diagnosis[19].

SARS-CoV-2 virus affects glucose metabolism and involves in
the metabolism affecting pathophysiology of diabetes or it may generate
new physiological pathways for the diabetes mellitus[20]. Increased
glucose in monocytes increases the multiplication of the covid-19, and
the glycolysis process maintains this multiplication by activating
hypoxia-inducible factor la and producing reactive oxygen species of
the mitochondrial type[21]. In general, diabetes generates an acute
inflammatory response, and this creates a suitable environment for
people to infect with Covid-19, controlling normal sugar levels is the
best way to stop the progression of the virus’s invasion of body
cells[22].

There are many factors that expose diabetic patients to developing
Covid-19, such as obesity, high blood pressure, cardiovascular disease,
weak immunity, dysfunction in the alveolar and endothelial cells,
increased coagulation processes, and an imbalance in the expression of
ACE2 receptors[23]. Diabetics are exposed to a metabolic defect due to
obstruction of immunity, increased levels of inflammation, and the
effect on organ functions such as the lung, and this increases the
virulence of the virus and increases the risk of infection with SARS-
CoV-2 and Covid-19 infection may stimulate insulin resistance, obesity
and diabetes, or it may generate a new infection with diabetes and the
use of DPP4is, ACEis / ARBs, and anti-inflammatories Diabetes may
have an important role in controlling infection in these patients[24].
People with Covid-19 who have high levels of glucose have higher
levels of cytokines, such as some types of interleukins, interferon's and
TNF-0[25]. High blood sugar negatively affects the immune response
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and this makes diabetic patients more vulnerable to infection with covid-
19, and among the most important pathways for the virus to enter the
cells of the body are dipeptidyl peptidase 4 (DPP4) and Angiotensin-
converting enzyme 2 (ACE2) receptors, which are the places where the
virus attaches to host cells to enter it[26].

Management and treatment aspects:

Patients with, hypertension cardiovascular disease and diabetes
who are being treated with drugs targeting ACE2 and continuously are
at risk of developing Covid-19 and must undergo drug modification like
the use of ACE inhibitors, but there are no evidence that treatment with
calcium channel blockers can increases the expression of ACE2, so
these could be a appropriate treatment in these patients [27]. Diabetics
suffer from high cytokines such as Interleukin 6 (IL 6), which increases
in chronic inflammatory conditions, which may play a negative role
after infection with Covid-19 , so the excessive production of IL - 6 is
inhibited through the use of monoclonal antibodies to the IL 6 receptors
or through the use of Janus Kinase inhibitors, which may be useful in
treating Covid-19 in patients with diabetes[28].

The home medicines that are used to reduce sugar levels in
diabetic patients have not shown a clear effect on reducing mortality
rates among diabetic patients with Covid-19 and this aspect needs more
research[29]. It was noted that there is a clear correlation between
vitamin D levels in people with Covid-19 and mortality rates, so raising
the levels of this vitamin in these patients may be an effective treatment
option in this case[30]. As it was previously shown that diabetes
facilitates the entry of this virus into the cells of the body and also works
to weaken the immune system, so Telemedicine can be used as an
effective medicine for diabetics with Covid-19 to treat such
physiological changes[31]. There are many evidences that confirm that
controlling high blood diabetes during the early stages of infection with
Covid-19 may be a useful step for controlling the progress of the
disease, and this procedure stops the vicious circle caused by high blood
sugar, which leads as a result to make the infection with Covid-19 very
bad[32].

The release of large quantities of inflammatory triggers in diabetic
patients paves the way for an inflammatory rise that stimulates infection
with Covid-19, and this leads to the generation of insulin resistance,
high blood sugar, kidney failure and hypertension, in this case can use a
pressor, steroid and dietary modification to reverse these
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complications[33]. The weakening of the immune system and the high
rate of inflammation and clotting factors in diabetic patients with Covid-
19 may contribute to raising the death rates among these patients, the
use of chloroquine for these patients usually leads to hypoglycemia.
Therefore, blood sugar levels must be monitored and the anti-diabetic
doses adjusted if necessary, this may contribute to reducing hospital
stays and mortality [34].

Controlling the inflammatory state in people with Covid-19 and
people with diabetes through therapeutic measures works to modify the
process of macrophage transformation and T cell differentiation by
inhibiting DPP4, TLR2 / 4 , TNF-alpha[35]. Targeting DPP4 may be a
step to prevent and reduce the risk of infection with covid-19 in
diabetics and also to stop the acute respiratory complications that
diabetes adds to the incidence of Covid-19[36]. Anti-diabetic drugs may
be used in the evaluation of diabetic patients who are at higher risk of
developing Covid-19, as it was found that reducing sugar levels in
diabetic patients with Covid-19 by means of blood-lowering drugs helps
in relieving health complications and death in these patients[37].

Conclusion

Diabetes mellitus is one of the most important risk factors for the
infection with COVID-19, as there is a bi-directional relationship
between them, both of which exacerbate the symptoms of the other, as
those with diabetes mellitus are more probable to have COVID-19, and
having this virus increases the emergence of diabetes in previously
healthy people. As COVID-19 works on a direct effect on the
metabolism of glucose and high sugar levels in people with diabetes
increases the rates of entry of the virus into the cells of the body and
increases the formation of a the cytokine storm, and the person with
diabetes has a weak immunity with a lack of blood antioxidants, and this
in turn stimulates the invasion of the virus to the body cells. The
treatments used to control the infection of corona in people with diabetes
disturbs blood sugar levels, so accuracy must be taken in prescribing
treatment in this case, telemedicine drug help in controlling sugar
levels in the initial stages of infection with COVID-19, while controlling
on the inflammation resulting from each injury COVID-19 and
diabetes may reduce the risk of infection and symptoms of covid-19.

Acknolchment

My thanks and appreciation to the specialists who provided me

with scientific instructions during the writing of the research.



Al -KuNoo7F SCIENTIFIC JOURNAL (KSJ)

7.

Reference

10.

Pugliese G, Vitale M, Resi V, Orsi E.. Is diabetes mellitus a
risk factor for Coronavirus Disease 19 (COVID-19)?. Acta
Diabetol 2020; 57:1275-1285.
Jeong IK, Yoon KH, Lee MK. Diabetes and COVID-19:
Global and regional perspectives. Diabetes Res Clin Pract
2020; 166: 108303.
Hartmann-Boyce J, Morris E, Goyder C, Kinton J, Perring J,
Nunan D, Khunti K.. Diabetes and COVID-19: risks,
management, and learnings from other national disasters.
Diabetes Care 2020; 43: 1695-1703.
Wan Y, Shang J, Graham R, Baric RS, Li F. Receptor
recognition by novel coronavirus from Wuhan: An analysis
based on decade-long structural studies of SARS
Coronavirus. J Virol 2020;94.

Bode B, Garrett V, Messler J, McFarland R, Crowe J, Booth
R, Klonoff DC. Glycemic characteristics and clinical
outcomes of COVID-19 patients hospitalized in the United
States. J Diabetes Sci Technol 2020; 14:813-821..

Kumar A, Arora A, Sharma P, Anikhindi SA, Bansal N,
Singla V, Srivastava A. Is diabetes mellitus associated with
mortality and severity of COVID-19? A meta-analysis.
Diabetes Metab Syndr 2020; 14: 535-545.

Miller LE, Bhattacharyya R, Miller AL. Diabetes mellitus
increases the risk of hospital mortality in patients with Covid-
19: Systematic review with meta-analysis. Med 2020; 99:
e224309.

Aggarwal G, Lippi G, Lavie CJ, Henry BM, Sanchis-Gomar

F. Diabetes mellitus association with coronavirus disease
2019 (COVID-19) severity and mortality: a pooled analysis. J
Diabetes 2020.

Nandy K, Salunke A, Pathak SK, Pandey A, Doctor C, Puj
K, Warikoo, V. Coronavirus disease (COVID-19): A
systematic review and meta-analysis to evaluate the impact of
various comorbidities on serious events. Diabetes Metab
Syndr 2020; 14: 1017-1025
Targher G, Mantovani A, Wang XB, Yan HD, Sun QF, Pan
KH, Zheng MH. Patients with diabetes are at higher risk for



Al -KuNoo7F SCIENTIFIC JOURNAL (KSJ)

40

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

severe illness from COVID-19. Diabetes Metab 2020; 46:
335- 337.

Huang I Lim MA, Pranata R. Diabetes mellitus is associated
with increased mortality and severity of disease in COVID-19
pneumonia—a systematic review, meta-analysis, and meta-
regression. Diabetes Metab Syndr 2020; 14:395-403.

Parveen R, Sehar N, Bajpai, R, Agarwal NB. Association of
diabetes and hypertension with disease severity in covid-19
patients: A systematic literature review and exploratory meta-
analysis. Diabetes research and clinical practice 2020; 166:
108295

Muniyappa R, Gubbi S. COVID-19 pandemic, coronaviruses,
and diabetes mellitus. Am J Physiol Endocrinol Metab 2020;
318: E736-E741.

Azar WS, Njeim R, Fares AH, Azar NS, Azar ST, El Sayed
M, Eid AA. COVID-19 and diabetes mellitus: how one
pandemic worsens the other. Rev Endocr Metab Disord 2020;
21: 451-463.

Pal R, Bhadada, SK. COVID-19 and diabetes mellitus: An
unholy interaction of two pandemics. Diabetes Metab Syndr
14: 513-517.

Reddy PK, Kuchay, MS, Mehta Y, Mishra SK. Diabetic
ketoacidosis precipitated by COVID-19: a report of two cases
and review of literature. Diabetes Metab Syndr 2020; 14:
1459-1462.

Hayden MR. An immediate and long-term complication of
COVID-19 may be type 2 diabetes mellitus: the central role
of B-cell dysfunction, apoptosis and exploration of possible
mechanisms. Cells 2020; 9: 2475.

Finucane FM, Davenport, C. Coronavirus and Obesity: Could
Insulin Resistance Mediate the Severity of Covid-19
Infection?. Front. Public Health 2020; 8:184.

Sathish T, Tapp RJ, Cooper ME, Zimmet P. Potential
metabolic and inflammatory pathways between COVID-19
and new-onset diabetes. Diabetes Metab 2020; 28 : 101204.
Ceriello A, De Nigris V, Prattichizzo F. Why is
hyperglycaemia worsening COVID-19 and its prognosis?.
Diabetes, Obes Metab 2020; 22: 1951-1952.

Rubino F, Amiel SA, Zimmet P, Alberti G, Bornstein S,
Eckel RH, Renard E. New-Onset Diabetes in Covid-19. N



Al -KuNoo7F SCIENTIFIC JOURNAL (KSJ)

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Engl J Med 2020;

Codo AC, Davanz GG, de Brito Monteiro L, de Souza GF,
Muraro SP, Virgilio-da-Silva JV and Moraes-Vieira, P. M.
Elevated glucose levels favor SARS-CoV-2 infection and
monocyte response through a HIF-1a/glycolysis-dependent
axis. Cell metabo 2020; 32: 437-446.

Papadokostaki E, Tentolouris N, Liberopoulos, E. (2020).
COVID-19 and diabetes: What does the clinician need to
know?. Prim Care Diabetes 2020;14: 558-563.

El-Missiry MA, El-Missiry ZM. Melatonin is a potential
adjuvant to improve clinical outcomes in individuals with
obesity and diabetes with coexistence of Covid-19. Eur J
Pharmacol. 2020; 882: 173329.

Zhou Y, Chi J, Lv. W, Wang Y. Obesity and diabetes as high-
risk factors for severe coronavirus disease 2019 (Covid-19).
Diabetes Metab Res Rev 2020;37: e3377

Zheng M, Wang X, Guo H, Fan Y, Song Z, Lu Z, Ye S. The
Cytokine Profiles and Immune Response Are Increased in
COVID-19 Patients with Type 2 Diabetes Mellitus. J Diabetes
Res 2021.

Lim S, Bae JH, Kwon HS, Nauck MA. COVID-19 and
diabetes mellitus: from pathophysiology to clinical
management. Nat Rev Endocrinol 2020; 17: 11-30.

Fang L, Karakiulakis G, Roth M. Are patients with
hypertension and diabetes mellitus at increased risk for
COVID-19 infection?. Lancet Respir Med 2020;8: e21.
Maddaloni E, Buzzetti R. Covid-19 and diabetes mellitus:
unveiling the interaction of two pandemics. Diabetes Metab
Res Rev 2020;36: €33213321.

Pérez-Belmonte LM, Torres-Pefia JD, Lépez-Carmona MD,
Avyala-Gutiérrez, MM, Fuentes-Jiménez F, Huerta LJ,
Goémez-Huelgas, R. Mortality and other adverse outcomes in
patients with type 2 diabetes mellitus admitted for COVID-19
in association with glucose-lowering drugs: a nationwide
cohort study. BMC med ,2020; 18: 1-10.

Singh SK, Jain R, Singh S. Vitamin D deficiency in patients
with diabetes and COVID-19 infection. Diabetes Metab
Syndr 2020;14: 1033-1035.

Singh AK, Gupta R, Ghosh A, Misra A. Diabetes in COVID-
19: Prevalence, pathophysiology, prognosis and practical



Al -KuNoo7F SCIENTIFIC JOURNAL (KSJ)

33.

34.

35.

36.

37.

38.

considerations. Diabetes Metab Syndr 2020; 14: 303-310.
Ceriello A, Standl E, Catrinoiu D, ltzhak B, Lalic NM,
Rahelic D, Valensi P. Issues for the management of people
with diabetes and COVID-19 in ICU. Cardiovasc. Diabetol.
2020; 19:114.
Gianchandani R, Esfandiari NH, Ang L, lyengar, J, Knotts,
S, Choksi, P, Pop-Busui R. Managing hyperglycemia in the
COVID-19 inflammatory storm. Diabetes 2020; 69: 2048-
2053
Hussain A, Bhowmik, B. do Vale Moreira NC. COVID-19
and diabetes: Knowledge in progress. Diabetes Res Clin Pract
2020; 162: 108142.
Mozafari N, Azadi S, Mehdi-Alamdarlou S, Ashrafi H,
Azadi A. Inflammation: A bridge between diabetes and
COVID-19, and possible management with sitagliptin.
Med Hypotheses 2020; 143: 110111.
lacobellis G. COVID-19 and diabetes: can DPP4 inhibition
play a role?. Diabetes Res Clin Pract 2020; 162:108125.
Stoian AP, Banerjee Y, Rizvi AA, Rizzo M. Diabetes and
the COVID-19 Pandemic: How Insights from Recent
Experience Might Guide Future Management. Metab Syndr
Relat Disord 2020; 18: 173-175.



