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ABSTRACT 

Diabetes Mellitus (DM) is a long-term metabolic disorder that affects many organs in the body. Diabetes may be linked to a serious 
type of Coronavirus Disease in 2019 (COVID-19). COVID-19 will make people with diabetes three times more likely to become seriously 
ill or die. They discovered that advanced age, obesity, and other medical conditions linked to diabetes are also associated with 
increased risk. In the countries hardest hit by the pandemic, increased morbidity and mortality from COVID-19 in diabetic patients 
have been observed, and this link, as well as the best management of infected diabetic patients, deserve further investigation. Anti-
diabetic medications that can minimise inflammation while maintaining good glycemic control are ideal. Patients admitted to the 
hospital with extreme COVID-19 can need changes to their diabetes care, such as stopping current medications and starting insulin 
therapy.  
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INTRODUCTION 

oronavirus disease 2019 (COVID-19) is a viral 
infectious disease caused by the coronavirus, severe 
acute respiratory syndrome coronavirus 2 (SARS-

CoV-2), it was declared a pandemic by the World Health 
Organization on March 11, 2020 1. Increased morbidity and 
mortality from COVID-19 in diabetic patients have been 
observed in countries hardest hit by the pandemic, and this 
connection, as well as the best management of infected 
diabetic patients, deserve further investigation. Diabetes is 
one of the most debilitating and deadly diseases in the 
world. This is due to the fact that diabetes causes both 
microvascular and macrovascular complications, both of 
which can have an effect on diabetic patients' survival 
rates2. Patients with diabetes are highly susceptible to 
adverse outcomes and complications of COVID-19 
infection3. COVID-19 infection causes a disruption in 
glucose regulation, making glycemic control difficult and 
necessitating extra caution in diabetic patients 4. In light of 
this, it's critical to comprehend the connection between 
Diabetes Mellitus and Coronavirus disease in 2019. 
According to ongoing research, patients with diabetes who 
have poorly regulated glycemia have a four-fold higher 
mortality risk and a four-fold longer hospital stay than 
patients without diabetes5, 6. 

   

COVID-19 and DM linkage 

People who have Diabetes are at increased risk to bacterial 
and viral infectious diseases, primarily affecting lower 
airways7,8. 

SARS-CoV-2 viruses take over through endocrine pathway 
to change the mechanism of blood regulation, metabolism 
and cause inflammation. The receptor of coronavirus, i.e. 
Angiotensin-converting-enzyme 2 (ACE2) present on the 
spike protein, which shows a decisive role in the 
inflammatory cascade 9. 

The S protein(S) of the virus attaches to the host receptors 
and facilitates the entry of the virus. In a way, the S protein 
is the entry point for the entry of coronaviruses into target 
cells. Entry into the host cell depends on the binding of the 
S protein to a cellular receptor and priming by cellular 
enzyme proteases. SARS-CoV-2 engages ACE2 as the entry 
receptor 10. Hyperglycaemia in the pulmonary vasculature 
at the time of infection has been shown to increase local 
influenza viral replication in lung tissue 11. Current 
evidence demonstrates that patients with DM are more 
likely to experience severe symptoms and complications 
than patients without DM due to COVID-19 12, 13. 

In a study conducted by Bode et al. (Glytec Database) on 
1122 COVID-19–confirmed patients from 88 US hospitals, 
the mortality rate was found four-fold higher in diabetic 
patients (28.8%) as compared to non-diabetic patients 
(6.2%) and the rate increases with age 14. These findings 
were supported by a meta-analysis of 33 studies (16,003 
patients) conducted by Kumar et al. that reported a 
significant increase in mortality in a diabetic patient with 
COVID-19 with an odds ratio (OR) of 2.16 as compared to 
non-diabetics15. 

COVID-19 and Diabetes Mellitus; An Overview
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In a retrospective study conducted by Bhandari et al, 
considered 80 Covid- 19 infected patients with T2DM and 
characterized them with biochemical, radiological and 
other required clinical parameters 16. 

A two-center retrospective study was performed at two 
tertiary hospitals in Wuhan, China including 1561 patients 
with COVID-19, representing that a higher proportion of 
intensive care unit (ICU) admission (17.6% vs. 7.8%, 
P=0.01) and more fatal cases (20.3% vs. 10.5%, P=0.017) 
were identified in COVID-19 patients with diabetes. In 
addition, the prevalence of diabetes in 27955 Italian 
patients who died from COVID-19 is 31.1. In the UK, a 
survey of 23804 patients died from COVID-19 shows the 
prevalence of T2DM of 32% and T1DM of 1.5%, 
respectively. In summary, COVID-19 patients with pre-
existing diabetes have a worse prognosis, and the 
mechanisms may be complicated 17.  

There is a bidirectional relationship between Covid-19 and 
diabetes. On the one hand, diabetes is associated with an 
increased risk of severe Covid-19. On the other hand, new 
onset diabetes and severe metabolic complications of pre-
existing diabetes, including diabetic ketoacidosis and 
hyperosmolarity for which exceptionally high doses of 
insulin are warranted, have been observed in patients with 
Covid-1918,19,20. 

A retrospective cohort study conducted by Shang et al in 
Wuhan, analyzed data from 584 patients with COVID-19, 
including 84 cases of diabetes and 500 cases of 
nondiabetes. They concluded that diabetes is an 
independent risk factor for the prognosis of COVID-1921. 

COVID -19 and DM management 

Given the rapid spread of COVID-19 as a result of SARS-
CoV-2, there is currently a lot of discussion about how to 
best treat people with diabetes during this pandemic, 
including vulnerability to this new infection, the 
seriousness of the complications, and the function of the 
drugs to use for glycemic control 22. Diabetes, particularly 
when not well regulated, makes people's lives more 
difficult and makes them more likely to die 23,24. 

Patients admitted to the hospital with extreme COVID-19 
can need changes to their diabetes care, such as stopping 
current medications and starting insulin therapy. Such a 
decision should be based on the severity of COVID-19, 
nutritional status, actual glycaemic control, risk of 
hypoglycaemia, renal function, and drug interactions 25. 

COVID-19 infection exacerbates diabetes mellitus stress by 
releasing glucocorticoids and catecholamines into the 
bloodstream. These wreak havoc on glycemic regulation 
and increase the formation of glycation end products in a 
variety of organs, both of which worsen prognosis 26. 

The use of corticosteroids may raise blood glucose by 80% 
in diabetic patients with COVID-19 infection and to a lesser 
extent in those without diabetes 27. 

Blood glucose monitoring is critical in conditions where 
corticosteroids are needed to maintain near euglycemia 
and achieve optimal pulmonary and immunologic 
functions 28. 

Sardu et al. showed that insulin use achieved better 
glycemic control in 25 diabetic patients with COVID-19, 
where the mean glycemia during hospitalization was 10.65 
± 0.84 and 7.69 ± 1.85 mmol/L in non-insulin and insulin-
treated groups, respectively (p < 0.001) 29. 

However, metformin has a potential side effect of lactic 
acidosis, with heightened risk in the context of renal, 
cardiac and liver impairment, hypotension, and acute 
illness30. Therefore, current NICE guidance recommends 
temporary discontinuation of metformin therapy during 
any acute illness (including COVID-19 infection). 

Sulfonylureas can cause hypoglycemia due to low caloric 
intake during acute infections. It is not ideal in the 
management of hyperglycemia in COVID-19 31. 

COVID-19 patients with diabetes should have regular 
glucose monitoring (plasma glucose concentration 
between 72 and 180 mg/dl) with the estimation of serum 
electrolytes, pH and blood ketone bodies32. 

Patients on insulin therapy should have their blood sugar 
checked every 2–4 hours, and their insulin dose should be 
adjusted based on their form of diabetes, comorbidities, 
and overall health. 33. 

CONCLUSION 

The understanding of COVID-19 interaction is still 
developing. Anti-diabetic medications that minimise 
inflammation while maintaining good glycemic control are 
ideal. Insulin is particularly important in the management 
of COVID-19 diabetic patients, especially those who have 
hyperglycemic emergencies or are admitted to the ICU. On 
going studies suggest that patients with diabetes who have 
poorly controlled glycemia have around four times higher 
death rate and longer length of hospitalization compared 
to patients without DM. Patients admitted to hospital for 
severe COVID-19 might need modifications to their 
diabetes therapy, including withdrawing on going 
treatments and initiating insulin therapy. 

Acknowledgement: 

Author is thankful to Faculty of Pharmaceutical science, 
Rama University for providing support in doing the review 
work. 

Abbreviations: 

DM: Diabetes mellitus 

COVID-19: Coronavirus disease 2019 

SARS-CoV-2: Severe acute respiratory syndrome 
coronavirus 2 

ACE2: Angiotensin-converting-enzyme2  

 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/


Int. J. Pharm. Sci. Rev. Res., 69(1), July - August 2021; Article No. 10, Pages: 68-71                                                          ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

70 

REFERENCES 

1. Rothan HA, Byrareddy SN. The epidemiology and 
pathogenesis of coronavirus disease (COVID-19) 
outbreak. J Autoimmun. 2020; 109:102433. 

2. Gede Sadu Pratamawerdi, Jason Raymond Hotama, 
Made Suma Wirawan, The treatments of COVID-19 
patient with diabetes mellitus: a case report 
International Journal of Advances in Medicine, March 
2021;8(3):450. 

3. Zhu L, She ZG, Cheng X, et al. Association of blood 
glucose control and outcomes in patients with COVID-
19 and pre-existing type 2 diabetes. Cell Metab 
2020;31:1068–1077.e3 

4. Gianchandani R, Esfandiari NH, Ang L, et al. Managing 
hyperglycemia in theCOVID-19 inflammatory storm. 
Diabetes 2020;69:2048–2053. 

5. F. Zhou, T. Yu, R. du et al., “Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 
in Wuhan, China: a retrospective cohort study,” The 
Lancet, 2020;395: 1054–1062. 

6. Z. T. Bloomgarden, “Diabetes and COVID-19,” Journal 
of Diabetes, 2020;12(4):347-348. 

7. Shah BR, Hux JE. Quantifying the risk of infectious 
diseases for people with Diabetes. Diabetes Care, 
2003;26:510–3. 

8. Muller LM, Gorter KJ, Hak E, et al. Increased risk of 
common infections in patients with type 1 and type 2 
diabetes mellitus. Clin Infect Dis. 2005;41:281–8. 

9. Diksha Agrawal, Priyanka Jaiswal, Barkha Goyanka, 
Diabetes and COVID-19: A Review, Int. J. Res. Pharm. 
Sci., 2020;11 (SPL)(1):376-379. 

10. Hoffmann M, Kleine-Weber H, Schroeder S, Krüger N, 
Herrler T, Erichsen S, Schiergens TS, Herrler G, Wu NH, 
Nitsche A, Müller MA, Drosten C, Pöhlmann S. SARS-
CoV-2 cell entry depends on ACE2 and TMPRSS2 and 
is blocked by a clinically proven protease inhibitor. Cell 
2020;181:1–10. 

11. Kohio HP, Adamson AL. Glycolytic control of vacuolar-
type ATPase activity: A mechanism to regulate 
influenza viral infection. Virology, 2013;444(1-2):301-
309.  

12. F. Zhou, T. Yu, R. du et al., “Clinical course and risk 
factors for mortality of adult inpatients with COVID-19 
in Wuhan, China: a retrospective cohort study,” The 
Lancet, 2020;395:1054–1062. 

13. Z. T. Bloomgarden, “Diabetes and COVID-19,” Journal 
of Diabetes, 2020;12(4):347-348. 

14. Bode B, Garrett V, Messler J, McFarland R, Crowe J, 
Booth R, et al. Glycemic characteristics and clinical 
outcomes of COVID-19 patients hospitalized in the 
United States. J Diabetes Sci Technol, 2020;14:813-21. 

15. Kumar A, Arora A, Sharma P, Anikhindi SA, Bansal N, 
Singla V, et al. Is diabetes mellitus associated with 
mortality and severity of COVID-19? A meta-analysis. 
Diabetes Metab Syndr 2020;14:535-45 

16. Sudhir Bhandari, Govind Rankawat, Ajeet Singh, Vishal 
Gupta, Shivankan Kakkar, Impact of Glycemic Control 
in Diabetes Mellitus on Management of COVID-19 
Infection, Journal of Diabetology, 2021;12(1):45-49. 

17. Apicella, M., Campopiano, M.C., Mantuano, M., et al. 
COVID-19 in people with diabetes: understanding the 
reasons for worse outcomes. Lancet Diabetes 
Endocrinol. 2020;8:782–792. 

18. Chee YJ, Ng SJH, Yeoh E. Diabetic ketoacidosis 
precipitated by Covid-19 in a patient with newly 
diagnosed diabetes mellitus. Diabetes Res Clin Pract 
2020 April 24. 

19. Li J, Wang X, Chen J, Zuo X, Zhang H, Deng A. COVID-
19 infection may cause ketosis and ketoacidosis. 
Diabetes Obes Metab 2020 April 20. 

20. Ren H, Yang Y, Wang F, et al. Association of the insulin 
resistance marker TyG index with the severity and 
mortality ofCOVID-19. Cardiovasc Diabetol 2020; 19: 
58. 

21. Jian Shang, MD, PhD, Qian Wang, MD, Haiping Zhang, 
MD, Xiaoyue Wang, MD, Jing Wan, MD, PhD,Youqin 
Yan, MD, Yadong Gao, MD, PhD,Jie Cheng, MD, Ziang 
Li, MD, Jun Lin, MD, PhD,The Relationship Between 
Diabetes Mellitus and COVID-19 Prognosis: A 
Retrospective Cohort Study in Wuhan, China The 
American Journal of Medicine, January 202;134:No 1.  

22. Bhadada SK. Should anti-diabetic medications be 
reconsidered amid COVID-19 pandemic? Diabetes Res 
Clin Pract 2020;163:108146. 

23. 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 meta-analysis. Int J Infect Dis 2020. 

24. Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini 
L, Castelli A, Cereda D, Coluccello A, Foti G, Fumagalli 
R, Iotti G, Latronico N, Lorini L, Merler S, Natalini G, 
Piatti A, Ranieri MV, Scandroglio AM, Storti E, Cecconi 
M, Pesenti A, COVID-19 Lombardy ICU Network. 
Baseline characteristics and outcomes of 1591 
patients infected with SARS-CoV-2 admitted to ICUs of 
the Lombardy Region, Italy. JAMA 2020: e205394. 

25. Bornstein SR, Rubino F, Khunti K, et al. Practical 
recommendations for the management of diabetes in 
patients with COVID-19. Lancet Diabetes Endocrinol, 
2020; 8: 546–50. 

26. Van Cromphaut SJ. Hyperglycaemia as part of the 
stress response: the underlying mechanisms. Best 
Pract Res Clin Anaesthesiol. 2009; 23(4): 375–86. 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/


Int. J. Pharm. Sci. Rev. Res., 69(1), July - August 2021; Article No. 10, Pages: 68-71                                                          ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

71 

27. Yang JK, Feng Y, Yuan MY, Yuan SY, Fu HJ,Wu BY, et al. 
Plasma glucose levels and diabetes are independent 
predictors for mortality and morbidity in patients with 
SARS. Diabet Med. 2006; 23(6): 623–8. 

28. Alhazzani W, Moller MH, Arabi YM, Loeb M,Gong MN, 
Fan E, et al. Surviving sepsis campaign: guidelines on 
the management of critically ill adults with 
coronavirus disease 2019 (COVID 19). Intensive Care 
Med. 2020; 48(6): e440–69. 

29. Serdu C, D’Onofrio N, Balestrieri ML, Barbieri M, Rizzo 
MR, Messina V, et al. Outcomes in patients with 
hyperglycemia affected by COVID-19: can we do more 
on glycemic control? Diabetes Care. 2020; 43(7): 
1408–15. 

30. Kuan IHS, Savage RL, Duffull SB, et al. The association 
between metformin therapy and lactic acidosis. Drug 
Saf. 2019;42(12):1449–1469. 

31. Gupta R, Hussain A, Misra A. Diabetes and COVID 19: 
evidence, current status and unanswered questions. 
Eur J Clin Nutr. 2020 Jun; 74(6): 864–70. 

32. 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;14:1459-62. 

33. Lind M, Polonsky W, Hirsch IB, Heise T, Bolinder J, 
Dahlqvist S, et al. Continuous glucose monitoring vs 
conventional therapy for glycaemic control in adults 
with type 1 diabetes treated with multiple daily insulin 
injections: The GOLD randomized clinical trial. JAMA 
2017;317:379-87. 

 

 

 

Source of Support: The author(s) received no financial support for the research, authorship, and/or publication of this article. 

Conflict of Interest: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or 
publication of this article. 

For any question relates to this article, please reach us at: editor@globalresearchonline.net  

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com   

 

 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:editor@globalresearchonline.net
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

