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Cases of respiratory disease have been caused by the outbreak of the novel coronavirus named
COVID-19: “CO” for corona, “VI” for virus, and “D” for disease. The “19” represents 2019,
the year the infection started in Wuhan City, China, since when it has since spread worldwide.
COVID-19 ranges in severity from a mild, flu-like disease through pneumonia and respiratory
failure to death. Severe symptoms, complications, and a high risk of infection are associated
with elderly patients, along with chronic diseases like diabetes, as reported in a recent study [1,
2].
Rapidly accumulating evidence suggests patients are more likely to be male and have a
comorbidity such as hypertension, diabetes, cardiovascular disease, or chronic lung disease.
One study has shown that old age, cardiovascular disease, diabetes, chronic respiratory disease,
hypertension, and cancer are all associated with an increased risk of death [3,4].
The huge number of over 2 million cases of COVID-19 had been recorded by 18 April 2020,
and this figure has continued to increase on a daily basis. In 2019, it was estimated that 9.3%
of the global population had diabetes, a percentage which is expected to rise continuously over
the next few years [5]. Approximately 2.4% of the patients who died from COVID-19 had
chronic diseases like diabetes [6]. Studies carried out in China, Italy, Spain, and Romania of
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COVID-19 and comorbidities found that diabetes is the second most common comorbidity in
fatal cases after hypertension [7,8]. Recent evidence showed that diabetic patients are at higher
risk of hospitalization and mortality than other patients. When we compare intensive care unit
(ICU) and non-ICU COVID-19 patients, the ICU cohort is twice as likely to have diabetes as
the non-ICU cohort. Moreover, mortality is three times higher for COVID-19 patients with
diabetes than other COVID-19 patients [9,10].
There is a lack of recent studies showing the link between diabetes and COVID-19-related
mortality. However, one study has established that coronaviruses (SARS-COV and SARSCOV 2) bind to the cell via the angiotensin-converting enzyme 2 (ACE2), which is expressed
in the epithelial cells of the kidney, blood vessels, lung, and intestine. The appearance of ACE2
is markedly increased in diabetic patients (type-1 and type-2 patients) who are taking ACE
inhibitors and angiotensin II type-I receptor blockers (ARBs) for their condition. Hence, taking
these two drugs will increase ACE2, which will in turn facilitate infection by COVID-19
[11,12].
In 2006 a study showed the relation between plasma glucose levels and mortality in diabetic
patients with SARS, which belongs to the same family as COVID-19. It found that diabetic
patients, especially type-2, usually have excess adipose tissue, which increases the chronic
inflammatory and prooxidative states which have a negative effect on glycemic values.
Therefore, it affects glycemic homeostasis and insulin sensitivity [13]. Consequently, chronic
hyperglycemia and inflammation statuses are responsible for the immunosuppression in type2 diabetic patients that increases the risk of COVID-19 infection and mortality.
Other mechanisms that may increase the risk of COVID-19 infection in diabetic patients
include elevation in plasmin levels, imbalance in cytokines, increased inflammatory markers,
reduced viral clearance, and insulin resistance [14]. However, these hypotheses have not yet
been tested and more observational studies are needed.
Very few studies have addressed the question of whether diabetic patients are at higher risk of
COVID-19 infection. Of those that have been carried out, one concluded that diabetic patients
are not at higher risk of catching the novel coronavirus, but, once infected, will develop severe
symptoms that could lead to ICU admission or death [15]. Another study found that diabetes
may increase the development of the COVID-19 infection [16]. It may be that the risk of being
affected by coronavirus is the same across non-diabetic and diabetic patients. However, the
severity of the symptoms varies from one patient to another depending on the risk factors. It is
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important to monitor risk factors to know which are most likely to decrease symptoms,
mortality, and morbidity. These risk factors include:
1- Glucose level in the blood. Good glycemic control is among the major factors that affect
the severity of the illness. Hence, the patient should control their glucose level during
infection to decrease the chances of superadded bacterial pneumonia. Moreover,
constant hyperglycemia will damage the blood vessels in the human body, and therefore
the circulatory system. Blood has a healing effect as it is sent to reach the site of
infection, but damage to the blood vessels will prevent this effect from taking place [16,
18].
2- Adequate nutrition intake. Any vitamin or mineral deficiencies will affect the patient’s
condition. For example, it has been stated that Vitamin D deficiency increases the
tendency to systemic infections, damages immune response, and increases the
development of autoimmune disorders [19].
3- Taking SGLT2 inhibitor therapy to monitor glucose levels. These drugs may cause
diabetic ketoacidosis (DKA). Viral infection also increases the risk of DKA, and affects
the fluid and electrolyte level in the body, which has an effect on the patient’s condition.
It is therefore better to change to a different oral hypoglycemic medication or insulin.
If patients do continue with SGLT2 inhibitor therapy, they should use ketone test strips
to monitor their ketone level and manage their fluid and electrolyte intake [15].
4- Age group. Diabetic patients over 65 have a higher risk of morbidity and mortality than
those under 65. However, severity of symptoms is not affected by age [20].
5- Presence of other chronic diseases, such as diabetes, hypertension, or renal,
cardiovascular, or chronic lung disease (asthma and COPD). These patients will be at
higher risk of hospitalization and severe symptoms. They should be made aware that
monitoring these diseases is very important to control infection [21].
6- Smoking and obesity. Both these are risk factors for diabetic and non-diabetic patients,
but more dangerous for the former group. As regards smoking, there are not yet enough
data to prove this but as concerns obesity, data suggest that this will increase insulin
resistance, which in turn leads to an increase in the viral replication in the host resulting
in increasing severity of symptoms [22].
7- Low immunity. Diabetic patients mainly have low immunity (immunosuppressed) due
to the high glucose level which causes dysfunction in their immune system. People with
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low immunity are more susceptible to complications when they become infected with
COVID-19 [23].
8- Coagulation factors. Diabetic patients are most likely to have an imbalance between
fibrinolysis and clotting factors. This leads to an increased risk of thromboembolic
events. However, studies have found that COVID-19 increases coagulation activity due
to dysfunction in the endothelial, which is associated with hypoxia. Hence, the intra
vessels in this case are more favorable for coagulation during infection. Diabetic
patients diagnosed with COVID-19 have a higher concentration of D-dimer and longer
prothrombin time [24].
Diabetic patients with COVID-19 need especial clinical care and attention and should
adhere to government instructions to protect themselves and their families. Certain
guidelines must be followed by patients with diabetes and COVID-19, drawn up by
scientific societies such as the International Diabetes Federation. These include the
following precautions to avoid becoming infected with the virus.


Patients and their families should stay at home, and leave only in cases of
emergency.



They should keep to their medical regime during quarantine. Monitoring their
glucose level is very important to prevent hypoglycemic events.



It is essential they continue to take their medicines and monitor not only
hyperglycemia but other metabolic syndrome like hypertension.



If the patient is taking ACEI, the doctor should change the treatment, as it leads to
increased ACE 2, which eases the entry of the virus into the vessels. The doctor
should prescribe a different oral hypoglycemia, such as metformin or dipeptidyl
peptidase-4 inhibitor (DDP4), or patients can use insulin [25]. One study showed
that DDP4 has an important role in metabolic and immune diseases and so is
commonly used in type-2 diabetic patients [26].



A healthy diet is an essential factor in diabetes management. Eating a varied and
balanced diet will keep blood sugar levels stable and enhance immunity.
Recommended foods are those with a low glycemic index: fruits, vegetables, and
lean proteins like fish, eggs, milk, and meat. Patients should avoid fried food and
limit their intake of food containing carbohydrates and fat.



Physical activity will be beneficial for patients as it increases their immunity and
controls their glucose level.
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If a patient wants to fast, they must ask their doctor and should be aware of the
possible risks and what to do if these eventuate. For example, one of the most
important risks is that there could be a decrease or increase in glucose level, so the
patient should monitor their blood glucose level regularly and break their fast if they
notice any symptoms of hyperglycaemia, hypoglycaemia, or dehydration. If people
with diabetes develop any symptoms of COVID‐ 19 during fasting, the fast must
be promptly broken [27].



Remote glucose monitoring or self-glucose monitoring offers a novel means of
infection control for diabetic patients and will minimize the risk of passing COVID19 infection from nurses to patients or vice versa [28].



Finally, if patients have symptoms of a flu-like syndrome, they should immediately
contact their health care providers [29,30].

It is particularly important that diabetic patients are advised to constantly observe good
hygiene practices to avoid infection. The International Diabetes Federation recommends
the following steps to diabetic patients.
1- Wash your hands regularly with soap.
2- Avoid touching your face before washing your hands.
3- Clean and sterilize any surface which has been touched frequently.
4- When coughing and sneezing, cover your mouth and nose with a tissue or your arms.
5- Try to avoid contact with anyone suspected of being infected or who has the symptoms
of flu.
6- Do not share any personal items or items such as glasses, food, or towels [31].
Possible treatment for diabetic patients infected with COVID-19.
There is very little evidence about how to manage COVID-19 infection in diabetic patients.
The use of drugs should be minimized because of their side effects on diabetic patients. For
example, hydroxychloroquine could cause hypoglycemia and must be used with caution if
the patient is using insulin; lopinavir/ritonavir may cause hyperglycemia and can interact
with statins (potentially increasing the risk of hepatic and muscle toxicity); and
glucocorticoids cause hyperglycemia and increase susceptibility to secondary bacterial
infection. Treatment should be restricted to patients with virologically confirmed COVID19 [32].
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In conclusion, the symptoms of COVID-19 in diabetic patients are more likely to be more
intense due to many risk factors (immunity, obesity, SGLT2 inhibitors drugs, etc.). This is
a new infection, data are lacking, and vaccines are still under development. To minimize
the possibility of infection, these patients should follow their physician’s instructions and
the guidelines referenced above. More studies are needed to have a full picture of this
disease, and how to treat, avoid, and deal with it.
Reference:
1- Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q et al. Prevalence of comorbidities in
the novel Wuhan coronavirus (COVID-19) infection: a systematic review and metaanalysis. Int J Infect Dis. 2020;94:91-95. Doi: 10.1016/j.ijid.2020.03.017
2- Muniyappa R, Gubbi S. COVID-19 pandemic, coronaviruses, and diabetes mellitus.
Am

J

Physiol

Endocrinol

Metab.

2020;318(5):E736-E741.

Doi:

10.1152/ajpendo.00124.2020
3- Chen Yu, Lanjuan Li. SARS-CoV-2: virus dynamics and host response. Lancet Infect
Dis. 2020;20(5):515-516. Doi: 10.1016/S1473-3099(20)30235-8
4- Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di Napoli R. Features, evaluation and
treatment coronavirus (COVID-19). In: StatPearls [internet]. 2020 [cited 2020
September 19]. Available from: https://www.ncbi.nlm.nih.gov/books/NBK554776/
5- Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Unwin N et al. Global and
regional diabetes prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas, 9th edition. Diabetes
Res Clin Pract. 2019;157:107843. Doi: 10.1016/j.diabres.2019.107843
6- Prompetchara E, Ketloy C, Palaga T. Immune responses in COVID-19 and potential
vaccines: Lessons learned from SARS and MERS epidemic. Asian Pac J Allergy
Immunol. 2020;38(1):1-9. Doi: 10.12932/AP-200220-0772
7- Stoian A, Banerjee Y, Rizvi A, Rizzo M. Diabetes and the COVID-19 Pandemic: How
Insights from Recent Experience Might Guide Future Management. Metab Syndr Relat
Disord. 2020;18(4):173-175. Doi: 10.1089/met.2020.0037
8- Wu ZH, Tang Y, Cheng Q. Diabetes increases the mortality of patients with COVID19: a meta-analysis. Acta Diabetol. 2020. Doi: 10.1007/s00592-020-01546-0
9- Madsbad S. COVID-19 Infection in People with Diabetes. touchENDOCRINOLOGY
[Internet].

2020

[cited

2020

September

19].

Pharmaceutical Sciences (Indexed in ISI and Scopus)
https://ps.tbzmed.ac.ir

Available

from:

https://www.touchendocrinology.com/insight/covid-19-infection-in-people-withdiabetes/
10- Hussain A, Bhowmik B, do Vale Moreira NC. COVID-19 and diabetes: Knowledge in
progress. Diabetes Res Clin Pract. 2020;162. Doi: 10.1016/j.diabres.2020.108142
11- 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(4): e21. Doi:
10.1016/S2213-2600(20)30116-8
12- Erener S. Diabetes, infection risk and COVID-19. Mol Metab. 2020;39. Doi:
10.1016/j.molmet.2020.101044
13- Yang J, Feng Y, Yuan M, Yuan S, Fu H, Wu B et al. Plasma glucose levels and diabetes
are independent predictors for mortality and morbidity in patients with SARS. Diabet
Med. 2006;23(6):623-628. Doi: 10.1111/j.1464-5491.2006.01861.x
14- Hartmann-Boyce J, Morris E, Goyder C, Kinton J, Perring J, Nunan D, et al. Diabetes
and risks from COVID-19. CEBM [internet]. 2020 [cited 2020 September 19].
Available from: https://www.cebm.net/covid-19/diabetes-and-risks-from-covid-19/
15- Anne L. COVID-19 and Diabetes: Patterns Emerge. Medscape [internet]. 2020 [cited
2020 September 19]. Available from: https://www.medscape.com/viewarticle/928425
16- MDEdge. COVID-19: Extra caution needed for patients with diabetes [Internet]. Thehospitalist

[internet].

2020

[cited

2020

September

19].

Available

from:

https://www.the-hospitalist.org/hospitalist/article/219144/diabetes/covid-19-extracaution-needed-patients-diabetes
17- Zhou J, Tan J. Letter to the Editor: Diabetes patients with COVID-19 need better blood
glucose

management

in

Wuhan,

China.

Metabol.

2020;107.

Doi:

10.1016/j.metabol.2020.154216
18- Gupta R, Hussain A, Misra A. Diabetes and COVID-19: evidence, current status and
unanswered research questions. Eur J Clin Nutr. 2020;74(6):864-70. Doi:
10.1038/s41430-020-0652-1
19- Christ-Crain

M,

Hoorn

EJ,

Sherlock

M,

Thompson

CJ,

Wass

JAH.

ENDOCRINOLOGY in the TIME of COVID-19: Management of diabetes insipidus
and hyponatraemia. Eur J Endocrinol. 2020;183(1):G9-G15. Doi: 10.1530/EJE-200338
20- Jordan RE, Adab P, Cheng KK. Covid-19: risk factors for severe disease and death.
BMJ. 2020;368:m1198. Doi: 10.1136/bmj.m1198

Pharmaceutical Sciences (Indexed in ISI and Scopus)
https://ps.tbzmed.ac.ir

21- Abinader EO, Abinader MV. Inflamed Host: Serine/Threonine Phosphorylation
Signaling Pathway that Links Obesity and Insulin Resistance and Worse Prognosis for
COVID-19. SSRN. 2020. Doi: 10.2139/ssrn.3573808
22- Lakshminarayan V. COVID-19: Diabetics, take extra care. Deccan Herald [internet].
2020

[cited

2020

september

19].

Available

from:

https://www.deccanherald.com/opinion/in-perspective/covid-19-diabetics-take-extracare-823099.html
23- Apicella M, Campopiano MC, Mantuano M, Mazoni L, Coppelli A, Del Prato S.
COVID-19 in people with diabetes: understanding the reasons for worse outcomes.
Lancet Diabetes Endocrinol. 2020;8(9):782-92. Doi: 10.1016/S2213-8587(20)30238-2
24- Bornstein SR, Rubino F, Khunti K, Mingrone G, Hopkins D, Birkenfeld AL et al.
Practical recommendations for the management of diabetes in patients with COVID19.

Lancet

Diabetes

Endocrinol.

2020;8(6):546-50.

Doi:

10.1016/S2213-

8587(20)30152-2
25- Filardi T, Morano S. COVID-19: is there a link between the course of infection and
pharmacological agents in diabetes?. J Endocrinol Invest. 2020;43(8):1053-60. Doi:
10.1007/s40618-020-01318-1
26- Hanif S, Ali SN, Hassanein M, Khunti K, Hanif W. Managing People with Diabetes
Fasting for Ramadan During the COVID-19 Pandemic: A South Asian Health
Foundation Update. Diabet Med. 2020;37(7):1094-102. Doi: 10.1111/dme.14312
27- Shehav-Zaltzman G, Segal G, Konvalina N, Tirosh A. Remote Glucose Monitoring of
Hospitalized, Quarantined Patients with Diabetes and COVID-19. Diabetes Care.
2020;43(7):E75-E6. Doi: 10.2337/dc20-0696
28- International diabetes federation. COVID-19 and diabetes. Idf.org [internet]. 2020
[cited 2020 September 19]. Available from: https://www.idf.org/aboutdiabetes/whatis-diabetes/covid-19-and-diabetes.html
29- Gupta R, Hussain A, Misra A. Diabetes and COVID-19: evidence, current status and
unanswered research questions. Eur J Clin Nutr. 2020;74(6):864-70. Doi:
10.1038/s41430-020-0652-1
30- International Diabetes Federation. COVID-19 outbreak: guidance for people with
diabetes. Idf.org [internet]. 2020 [cited 2020 September 19]. Available from:
https://www.idf.org/our-network/regions-members/europe/europe-news/196information-on-corona-virus-disease-2019-covid-19-outbreak-and-guidance-forpeople-with-diabetes.html
Pharmaceutical Sciences (Indexed in ISI and Scopus)
https://ps.tbzmed.ac.ir

31- Katulanda P, Dissanayake HA, Ranathunga I, Ratnasamy V, Wijewickrama PSA,
Yogendranathan N et al. Prevention and management of COVID-19 among patients
with diabetes: an appraisal of the literature. Diabetologia. 2020;63(8):1440-52. Doi:
10.1007/s00125-020-05164-x

Pharmaceutical Sciences (Indexed in ISI and Scopus)
https://ps.tbzmed.ac.ir

