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 Abstract:  

 

Background: COVID-19 pneumonia is 

an illness that was spreading rapidly 

around the world and causes many 

deaths. Diabetes, is considered as a risk 

factor which adds severity and mortality 

to COVID-19 infected persons. There 

are many studies aiming to explain the 

 exact association between diabetes and COVID-19.  This review aims to link between 

diabetes and COVID-19 risk factors, discuss the  management of patients with diabetes and 

COVID-19 and  provide perception into the COVID-19 disease complications relevant to 

diabetes .In this  review, many scientific articles and reports about COVID- 19 and Type 2 

DM were collected from different databases (e.g., PubMed, Google Scholar, and Web of 

Science) using keywords such as SARS-CoV2, COVID-19, TYPE 2 DM, Mortality, and CO-

morbidities .The result  from this study found that diabetic patients has poor prognosis, severe 

symptoms, worsen outcomes, and the mortality rate is higher among COVID-19 patients who 

have diabetes mellitus. Many complications associated with diabetes like peripheral 

neuropathy and vascular insufficiency can make patients more susceptible to infections. One 

of the sever complication of Covid-19 infection is, the cytokine storm, that result in excessive 

release of inflammatory cytokines (TNF-a, IL-6, IL-10), and this may be aggravated by the 

inflammatory process together with the hyper-coagulable condition in diabetic patients. In 

conclusion: Hyperglycemia is established as risk factor for increased morbidity and mortality 

in covid 19 infection. 
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  :بحث مراجعة COVID- 19شدة الأعراض والوفيات لدى مرضى السكري المصابين بعدوى  
   *شيماء حسن عباس،*عبير عبد الهادي،*ني محمد عليزهراء عبد الغ

 *فرع الصيدلة السريرية/الجامعة المستنصرية/كلية الصيدلة 

 

 :الخلاصة
COVID-19    هو مرض ينتشر بسرعة في جميع أنحاء العالم ويسبب العديد من الوفيات. يعتبر مرض السكري من عوامل

. هناك العديد من الدراسات التي تهدف إلى شرح  COVID-19الخطر التي تساهم في شدة ووفيات الأشخاص المصابين بـ  

إلى تلخيص الأدلة حول مرض السكري وتفشي  . تهدف هذه المراجعة  COVID-19العلاقة الدقيقة بين مرض السكري و  

COVID-19    مرض لمضاعفات  تصور  وتقديم   ،COVID-19   تم المراجعة   هذه  في  السكري.  بمرض  الصلة  ذات 

العلمية حول   والتقارير  المقالات  العديد من  بيانات مختلفة )مثل    COVID-19-and Type 2 DMاستخدام   قواعد  من 

PubMed    وGoogle Scholar    وWeb of Science  باستخدام كلمات رئيسية مثل )SARS-CoV2    وCOVID-

والوفيات . وجدت الدراسة أن مرضى السكري يعانون من سوء التشخيص ، والأعراض الشديدة ،   TYPE 2 DMو    19

مرضى   بين  أعلى  الوفيات   ومعدل   ، المتدهورة  من    COVID-19والنتائج  واحدة  السكري.  داء  من  يعانون  الذين 

لعدوى  المضاع الشديدة  السيتوكينات    Covid-19فات  إطلاق  في  الإفراط  إلى  تؤدي  التي   ، السيتوكينات  عاصفة  هي 
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( مرضى  TNF   ،IL-6   ،IL-10الالتهابية  في  التخثر  فرط  حالة  مع  الالتهابية  العملية  بسبب  تتفاقم  بدورها  وهذه   ،  )

 .                               19طر لزيادة المرض والوفيات في عدوى كوفيد السكري. في الختام:  قد ثبت ارتفاع السكر في الدم هذا كعامل خ
 ، الوفيات والامراض المشتركة.  2،السكري النوع  19-السارس ، كوفيد  :المفتاحية الكلمات

 
 

Introduction 
Over the last two decades, a sever acute 

respiratory infection flare up as a 

generalized global health problem. The 

main two coronaviruses that have been 

found to cause high mortality and 

pathogenicity among humans, are sever 

acute respiratory syndrome coronavirus 

(SARS-COV-1) and middle east 

respiratory syndrome coronavirus (MERS-

COV) [1]. In 2002 and 2003, SARS-COV-1 

discovered and resulted in over than 8000 

cases of infection and approximately 800 

deaths, on the other hand MERS-COV, 

which is discovered in 2012 has reported 

more than 2300 people around the world. 
[1,2]. Despite that both these coronaviruses, 

never reached a level to be pandemic.In 

December 2019 a new novel Coronavirus 

called (SARS-COV-2 or COVID-19) has 

been recognized in Wuhan, China and 

associated with many pneumonia cases 

without  knowing their etiology [3]. After 

that, the world Health Organization 

(WHO) stated a public health emergency 

in January, 2020, because of the increase 

in number of cases. Later more 

information is collected, and the number of 

new cases doubled up rapidly, which made 

the WHO to declare the virus as a global 

pandemic in March,2020 [4]. Then SARS-

COV-2 has spread more exponentially 

worldwide, and despite the low mortality 

rate of COVID-19, but many patients with 

co-morbidities like cardiovascular disease, 

hypertension, and diabetes mellitus are 

exposed to more severe symptoms and 

have higher rate of mortality compared to 

general population [5]. Furthermore, obese 

patients showed a bad prognosis when 

infected with COVID-19, especially in 

young people who are more prone to more 

serious infection [6]. It was found that most 

of persons with type 2 diabetes are 

overweight individuals, obesity led to 

insulin resistance and impaired suppression 

of glucose production by the liver, causing 

hyperglycemia and hyperinsulinemia [7].                                                                                                       

Aim of the study:  This review aims to 

link between diabetes and COVID-19 risk 

factors, discuss the management of patients 

with diabetes and COVID-19 and provide 

perception into the COVID-19 disease 

complications relevant to diabetes.                                                                                                                                

Diabetes mellitus as risk factor for the 

progression of COVID-19:    

Many complications associated with 

diabetes like peripheral neuropathy and 

vascular insufficiency can make patients 

more susceptible to infections [8] and there 

is an increased risk in diabetic patients 

with poor glycemic control [9]. Insulin 

resistance in diabetes and obesity are 

resulted from the increase in the secretion 

of adipose tissue hormones like leptin, in 

addition to the effect of Interleukin-6 (IL-

6) and tumor necrosis factor (TNF-α) [10]. 

Furthermore,hyper-coagulable 

prothrombotic state risk, that developed 

from endothelial dysfunction and increased 

platelets aggregation and activation, are 

related to diabetes and insulin resistance 
[11]. One of the sever complication of 

Covid-19 infection is, the cytokine storm, 

that result in excessive   release of 

inflammatory cytokines (TNF, IL-6, IL-

10), and this may aggravate by the 

inflammatory process together with the 

hyper-coagulable condition in diabetic 

patients [12]. A retrospective Chinese study 

of 174 patients, compared the laboratory 

parameters, of 37 diabetic and 137 non- 

diabetic covid -19 patients, and found that, 

C-reactive protein (CRP), absolute 

neutrophil counts, d-dimers, IL-6, serum 

ferritin, erythrocyte sedimentation rate and 

fibrinogen were all higher in diabetic 

patients compared with non-diabetic 

patients [12].                               .                                                                                                                           
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An observational retrospective study 

conducted by Yan et al in China  found a 

higher CRP, White cell count, d-dimer, 

neutrophil count,IL-2R IL-6, lL-8, N-

terminal pro-B- type natriuretic peptide 

(NT-proBNP), and lactate 

dehydrogenase(LDH) in diabetic patients 

more than that present in non-diabetic 

patients  This study also found that 

diabetic patients with covid-19 admitted to 

the intensive care unit need more artificial 

ventilation, and  had higher rate of 

mortality    [14]. In a multi-center study 

conducted also in China, included 7337 

COVID-19 patients with Diabetes, this 

study found a higher inflammatory marker 

including d-dimer, CRP and pro calcitonin. 

Also, this study showed that diabetic 

patients with well glycemic control had 

less inflammatory response compared to 

diabetic patients with poor glycemic 

control, which emphasize the importance 

of good glycemic control before and 

during infection with Covid-19[15].                                                                                                                               

 The pathophysiology of diabetic lung is 

problematic and may include autonomic 

neuropathy, oxidative stress, glycosylation 

of tissue proteins, collagen and elastin 

changes, variation in connective tissue, 

surfactantdysfunction, micro  

/macroangiopathy of alveolar capillaries 

and pulmonary arterioles, and failure of 

respiratory muscles, in addition to 

hyperglycemia and hyperinsulinemia [16].                                                                                                      

  

Prevalence of diabetes among COVID-

19 infected patients          

Hu et al. Reported diabetes as a predicting 

factor for poor clinical outcomes of covid 

19 infection [17]. While in other study 

conducted by Xu et al. showed that 

comorbidity associated with diabetes is an 

independent risk factor that predict acute 

kidney injury among patients with Covid-

19[18]. In Onder et al. Study, from 355 died 

patients, 126 patients had diabetes (35.5%) 

versus, three patients (0.8%) died had no 

disease [19].                                                                                                                       

Wang’s study in a hospital of changsha 

city,China, included 242 patients, found a 

predominance of diabetes among patients 

with severe infection (10.8%) compared to 

patients with non-sever infection (5.4%)  
[20]. Hu et all also reported an increased 

prevalence of diabetes among critical and 

sever cases (42.3% and 15.1% 

respectively) compared to non-sever cases 

(9.3%) [17]. Additionally, Guan et al. study 

reportedd similar results to the wang and 

Hu studies, in which the higher prevalence 

of diabetic patients is among sever infected 

cases than non-sever (16.2 % versus 

(5.7%) [21].       Wu study showed that the 

mortality rate of diabetic patients infected 

with covid-19 was (7.3%), which is higher 

than overall mortality rate (2.3%) [23]. In 

other study, the prevalence rate of diabetes 

among 52 critically ill patients was (2/20, 

10%) among survivors and (7/32, 22%) 

among non-survivors [24]. In Zhang Study, 

the prevalence of diabetes was (8/58, 

13.8%) in severe cases and (9/82, 11%) in 

non-sever cases, among a total of 140 

patients [25]. Similarly, in Zhou et al study 

which are conducted on 191 patients 

conducted that diabetes is one of severe 

comorbid illness [26]. Liu et al study 

reported a significant relationship between 

diabetes and acute respiratory distress 

syndrome (ARDS)(p=0.002), with a higher 

prevalence of diabetes in ARDS patients 

(11/53, 20.8%) and lower prevalence in 

non-ARDS (1/56, 1.8%) [27]. In other study 

by Wu, found a significant correlation 

between diabetes and glucose level with 

(ARDS) (p=0.002, p<0.001), and the 

prevalence of diabetes was more in ARDS 

patients comparing to non-ARDS (16/84, 

19%) and (6/117, 5.1%) respectively [28].       

 

Clarifying the cross-link between 

Diabetes Mellitus and COVID-19: 

There are many reasons behind increasing 

the susceptibility of diabetic patients to 

COVID-19 infection, which are decreased 

in viral clearance, low T-cell activity, 

higher cellular binding affinity, increasing 

liability to cytokine storm and hyper 
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inflammation, in addition to association 

with higher risk of cardiovascular diseases 
[29]. Diabetic patients who have 

complications associated with bacterial 

activity, neutrophil chemotaxis and cell-

mediated innate immunity have been found 

to have disorder in phagocytosis by 

macrophages, monocytes and neutrophils 
[30]. Also, hyperglycaemia is found to 

suppress the innate immune response [31]. 

As a result of that diabetic patients have an 

improper innate immune system in 

addition to a damaged adaptive immune 

response [32]. 

Management of COVID-19 infected 

diabetic patients 

Diabetic patients with COVID-19 should 

be managed for good glycemic control 

with many options including, self-

monitoring, telemedicine, office visits and 

in-home visit. Physicians recommended 

that all unnecessary admissions of diabetic 

patients to the hospital should be reduced 

immediately. In addition, these individuals 

are recommended to give special attention 

to the healthy diet, intake of protein, 

regular exercise, and administration of 

vaccines like influenza and pneumonia [33-

36]. For diabetic patients with Covid-19, the 

recommendations included good glycemic 

control, decreasing side effects of drugs, 

decreasing the dose of anti-diabetic 

medications, and discontinuation of oral 

agents in critically ill patients, especially 

metformin and sodium glucose 

cotransporter-2 inhibitors. These patients 

should be isolated for 14 days or until the 

disappearance of their symptoms. In case 

of association of fever with hyperglycemia, 

then they may need to maintain sufficient 

hydration, and give a symptomatic 

treatment with acetaminophen, inhalation, 

monitoring of blood glucose and ketones in 

urine in type 1 diabetes and replace the use 

of insulin instead of oral hypoglycemic 

agents (table1). [35,36]. 

 

Table (1): Anti-diabetic medication uses in COVID-19 patients with diabetes, special 

consideration about their risks and benefits.  

Anti-diabetic 

medications 

BENEFITS RISKS 

Insulin. -Recommended in critically ill 

conditions [37] 

 -One study reported improvement in 

the COVID-19-associated outcomes of 

patients use insulin and achievement of 

glycemic targets and improvement 

[38]. 

-Hypoglycaemia side effect.  

-Requirement for high doses. 

-Intravenous administration need 

[37] 

-There is some research mentioned 

that insulin use in diabetic patients to 

be related with a larger COVID-19 

associated morbidity and mortality 

 [39-41].  

 

Metformin 

 

-A beneficial impact of metformin in 

COVID-19 infected persons is the 

prevention of virus entry into cells by 

activation of adenosine 

monophosphate-activated protein 

kinase and activation of 

phosphatidylinositol-3-kinase–protein 

kinase B–mam malian target of 

rapamycin signalling pathway [42]. 

 

-Better outcomes have been reported in 

patients with COVID-19 that having 

 

-Lactic acidosis is sever side effect 

especially in patients with respiratory 

distress, renal failure, or heart failure 

[46,47]. 

 

-Metformin is contraindicated or 

avoided in people with sepsis or 

severe hepatic or renal impairment 

[48]. 

  

-If the patient had dehydration and 

multi-organ failure, metformin 
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diabetes and treated with metformin by 

reduced mortality and levels of 

inflammation [43,44]. 

-metformin treatment should be kept 

for all patients hospitalized with 

COVID-19, as long as they have not 

developed kidney or liver failure [45]. 

should be stopped if severe organ 

failure developed such as renal or 

hepatic dysfunction and monitoring 

of renal function is necessary during 

illness [48]. 

 

 

 

Sodium-glucose 

transport protein2 

inhibitors 

 

 

 

[SGLT2-

inhibitors] 

  

-SGLT2-inhibitors has antiviral effect 

by decrease intra-cellular pH and rise 

lactate concentrations that could 

decrease the viral load [49]. 

 

 

 -In patients with type-2 diabetes it   

exert cardioprotective and 

renoprotective effect [50]. 

 

SGLT2 inhibitors may be effective in 

patients with COVID-19 with 

cardiovascular complications, acute 

myocardial infarction and renal or 

acute kidney damage [51]. 

 

-Risk of diabetic ketoacidosis in 

diabetic patient use SGLT2 

inhibitors  

 

So, a- require optimal hydration to 

prevent hypovolemia and electrolyte 

disturbance  

 b-require suitable adjustment of 

insulin doses [51], 

-SGLT2 inhibitors should be 

discontinued in patients with renal 

dysfunction or severe infection who 

are dehydrated or have a risk of 

ketoacidosis [52]. 

 

 

 

 

Glucagon-like 

peptide-1 

agonists 

 

 

[GLP-1 receptor 

agonists] 

 

 

 

 

 

 

 

 

 

 

 

- GLP-1 receptor agonists have anti-

inflammatory properties, which is 

considered beneficial effect in low-

grade inflammation [53,54] 

 

- GLP-1 receptor agonists also have 

renoprotective effects [55].  

 

 

 

 

-GLP-1 receptor agonists might 

exaggerate anorexia  

- potential risk of aspiration 

pneumonia and should be stopped in 

severely ill patients with COVID-19 

[56]. 

 

  - In one Scottish study, a risk of 

sever COVID-19 was even found to 

be amplified in patients using GLP-1 

receptor agonists [57]. 

 

- some preclinical studies have 

proposed that GLP-1 receptor 

agonists might weaken pulmonary 

inflammation,introducing such 

therapies in acute or critical states 

(such as sever COVID-19) was not 

advised because they will take time 

to become effective [58]. 

Dipeptidyl 

peptidase4 

inhibitors 

 

DPP-4 inhibitors 

 

- The risk of hypoglycaemia is low and 

can be used in patients with renal 

function disease.  

-DPP-4 inhibitors considered well 

tolerated in general and, they were 

found that it minimizes inflammatory 

response [59].  

-One study reported that DPP-4 act 

as a co-receptor for a subset of 

coronaviruses [60].  
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Sulfonylureas 

-One study reported that treatment with 

sulfonylurea might be safe for patients 

with COVID-19 and diabetes without 

additional risks also lower mortality 

was found in sulfonylurea users [61]. 

-Sulfonylureas should be stopped in 

patients with diabetes with COVID-

19 

if there is risk of hypoglycaemia, 

particularly if oral intake is reduced 

or chloroquine is concurrently used 

[62]. 

 

Pioglitazone 

 

-Pioglitazone have anti-inflammatory 

activity, and in experimental researches 

it shows reduced lung inflammation 

and fibrosis [63,64] 

 

 

-Management with pioglitazone in 

patients with diabetes and COVID-

19 is controversial because if the 

patients were haemodynamically 

unstable there is a risk of fluid 

retention and oedema [64]. 

 

Table (2): Outcomes of covid 19 infection in diabetic individuals according to different 

studies:                                                                                       

Author Type of study No.of 

patients 

Outcomes of covid 19 in 

diabetic patient 

Zhang et al 

[65]  

Retrospective cohort study 258 33.3% critical condition 

Kumar et al 

[66]  

Meta-analysis 16 003  Severe disease (two-fold 

increase of both mortality 

and severity) 

Li Bet al [67]   Meta-analysis 1527 11.7% of ICU/severe cases  

Fadini et al 

[68] 

Meta-analysis 1687 worsen outcome 

Petrilli et al 

[69] 

Retrospective 1195 Hospital admission 

associated with critical 

illness 

Roncon et al 

[70] 

Meta-analysis 1382 Second comorbid risk for-

ICU admission 

Wu C et al 

[71] 

Cohort 201 19% have acute respiratory 

distress 

Zhou et al [72] Retrospective cohort study 191  31%Mortality 

Zhu et al [73]  Retrospective 7337  7.8%Mortality 

Yan et al [74]  Retrospective 

observational study 

193 81.3%Mortality 

Yang X et al 

[75] 

Retrospective 

observational study 

52 22% mortality 

Yang et al [76] Meta-analysis 4648 Most prevalent comorbid 

illness 

Barron et al 

[77] 

Cohort study 61414470 High mortality in type1 

and type 2 

Huang et al 

[78] 

Meta-analysis 6452  poor outcome and 

mortality 

Hussain et al 

[79] 

Meta-analysis 23007 higher mortality and ICU 

admission 

 AbdulKhader     A cross-sectional study 1582 increased risk of poorer 

https://www.sciencedirect.com/science/article/abs/pii/S1871402120300837?via%3Dihub#!
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et al [80] clinical outcomes 

Mainak 

Banerjee et al 

[81] 

systematic review 

 

110 Diabetic ketoacidosis 

/Hyperglycemic 

hyperosmolar syndrome is 

higher mortality than DKA 

alone. 

Wu et al [82] View point  44 672 2.3% mortality 

 

Guo W et al 

[83] 

retrospective  174 4% mortality 

Yan Y et al 

[84] 

retrospective, 

observational study 

193 

 

24.9% sever symptoms 

Chung SM et 

al [85] 

Retrospective cohort study  17.2% mortality 

 Zhu L et al 

[86] 

retrospective longitudinal, 

multi-centered study 

7,337 7.8% mortality 

      ICU/intensive care unit, DKA/ Diabetic ketoacidosis. 

Discussion: 

Diabetes has been linked to a rise in the 

incidence of COVID-19 disease. The 

pathology, on the other hand, is unclear. 

Understanding the relationship between 

diabetes and COVID19 could lead to 

therapeutic interventions, but there is a 

scarcity of data on the topic. According to 

the findings of a report on MERS and 

diabetes, virus replication and clearances 

was unaffected by diabetes [87]. Chen, on 

the other hand, came to the conclusion that 

diabetes would slow COVID19 clearance 
[88]. This debate may be caused by 

variations in viruses or samples. The other 

explanation put forward is that antidiabetic 

drugs inhibit the action of the Dipeptidyl 

Peptidase IV (DPP4) enzyme. These 

medications, known as gliptin, work by 

inhibiting DPP4 activity, resulting in 

increased insulin secretion and lower blood 

glucose levels. DPP4 is an aminopeptidase 

that is found in the cell membrane and is 

involved in a variety of physiological 

processes, including immune responses [89- 

91]. Some researchers believe that reduced 

macrophage activity is another factor 

contributing to the incidence of COVID-19 

in diabetic patients [92]. Chronic 

Hyperglycemia and inflammation are listed 

in Iacobellis' study as possible causes of an 

irregular and ineffective immune response. 

This is due to reduced polymorphonuclear 

leukocyte mobilization, chemotaxis, 

phagocytic activity, lower cytokine 

secretion in response to 

lipopolysaccharides, inhibition of T-cell 

Tumor Necrosis Alpha (TNFα) activity, 

and immunoglobulin glycation [93].                                                                                        

 Patients with viral pneumonia who were 

continued on ACE inhibitors had lower 

rates of death and intubation, according to 

a retrospective review [94]. However, it has 

the potential to increase the risk of 

COVID-19 infection, especially in diabetic 

patients [95]. Antibiotics (meropenem, 

linezolid) and antiviral agents (ganciclovir, 

oseltamivir) were given in this case [96]. 

Other research offered additional 

recommendations, such as that a diabetic 

patient should monitor blood glucose 

levels and improve hygienic standards [97]. 

Remote surveillance systems and home 

visits, as well as the use of social media 

will reduce hospital referrals and health 

care systems are encouraged to accept 

these recommendations [98,99].                                                 

Conclusion: 

Hyperglycemia resulted in impaired 

glucose homeostasis due to insulin 

resistance or deficiency. And this is 

established as risk factor for increased 

morbidity and mortality in several diseases 
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such as in cancer, cardiovascular diseases 

and infectious diseases. 

As approved by many studies, during the 

Hyperglycemic environment, the virulence 

of some pathogens is increased. Poor blood 

glucose control in diabetic patients with 

Covid-19 can result in damaged immune 

response. In summary, poor glycemic 

control at admission and hospitalization 

lead to poor outcomes of COVID-19 

patients. So COVID-19 patients with 

Hyperglycemia, both therapeutic strategies 

and glycemic control should be used to 

decrease the risk of mortality and sever 

outcomes.              
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