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Agenda :

 Introduction

 Common questions about Covid 19 and diabetes

 Conclusion and take home message



COVID 19:enveloped viruses, single-stranded , positive 

sense RNA genome , respiratory infection in human.





Coronaviruses

 Main entry receptor 

is ACE2

 ACE2 receptor is 

expressed in 

alveolar lung cells , 

cardiac myocytes , 

vascular 

endothelium, 

endocrine
pancreas.



Corona viruses

 Covid patients developed symptoms at 5-6 days after 
infection

 Mild symptom in initial stage for 2 weeks

 Sever illness, ARDS , multi-organ involvement ,shock

 Mortality rate between 0.5 and 1% 

 Most of the fatal cases occurred in patients with advanced age or 
underlying medical comorbidities

 High risk covid patients:

advanced age

Male sex

CVD

Obesity

T1DM,T2DM



Questions

1. Does people with diabetes get more infection than others? 

2. Are all diabetics are similar in facing COVID 19?

3. How hyperglycemia affect immune system?

4. What are the cause of hyperglycemia in covid-19?

5. How glycemic control can influence COVID mortality?

6. What are the glycemic target in COVID patients?

7. What are the effective treatments in out patients & hospitalized 

patients?

8. How should GIH be managed?

9. What is the prognosis of DKA in covid-19

10. How should DKA be prevented/treated?
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Prevalence of DM among people more severe 
infected with covid-19



 Mortality

 Severe Covid 19

 ARDS

 ICU Care

 Disease progression



Covid19 mortality in diabetic patients



Covid 19 progression in diabetic 
patients



Covid 19 severe disease in diabetic 
patients



Covid19 ARDS in diabetic patients



ICU admission in diabetic patient
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Risk factors of covid related mortality in 
people with diabetes 



Adjusted hazard ratios for COVID19 death in 
people with T1 &T2 DM



Sex & age in covid patients with type 1&2 DM



Socioeconomic deprivation in covid patients 
with type 1&2 DM



Ethnicity in covid patient with type 1&2 DM



GFR in covid patients with type 1&2  DM



BMI in covid patients with type 1 &2 DM



type 1DM



type 2 DM



Covid mortality risk factor in people with 
diabetes

Type 1

 Age>70 y/o

 Male sex

 Socioeconomic deprivation

 Non-white ethnicity

 HBA1C>10%

 GFR<60

 BMI<20 &>30

 Previous stroke/HF

 No benefit for statin 

Type 2

 Age>70 y/o

 Male sex

 Socioeconomic deprivation

 Non-white ethnicity

 HBA1C>7.6%

 GFR<60

 BMI<20 & >35

 Previous stroke/HF

 Statin had benefit
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DM & defective immune system



DM & Immune 
response

 Elevated glucose level 

& glycolysis promote 

SARS-COV2 replication 

& cytokine production 

in monocytes .

 Resulting in T cell 

dysfunction & epithelial 
cell death.
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Causes of hyperglycemia in covid
patients

 Stress hyperglycemia

 Inflammation

 beta cell destruction

 Autoimmune (molecular mimicry)

Pancreas direct damage by covid-19

 Drugs



Stress hyperglycemia:

 Hyperglycemia, insulin resistance, glucose intolerance

 Stress hyperglycemia associated with:

 Mortality

 Morbidity

 Length of stay

 Infection

 Overall complication

 Attempts at intensive glycemic control, don't improve 
health care outcome





Stress hyperglycemia

 Degree of hyperglycemia associated with disease 

severity

 Hyperglycemia in acute illness setting is an adaptive 

response which increases host chance of survival.

 Patient with BS > 220 mg/dl benefit from moderate 
glycemic control.



SARS pancreatic 

damage & acute 
diabetes

 Infection with covid 

cause hyperglycemia 

in people without pre-

existing DM

 Localization of ACE2 in 

endocrine pancreas

 ACE2 association of 

COVID & DM

 Hyperglycemia can 

persist after recovery , 
long term damage to 
pancreatic beta cell



SARS pancreatic 
damage 

 Although ketoacidosis 

is typically a problem 

associated with DM1,in 
patient with COVIID 19 

ketoacidosis also occur 
in T2DM.



Drugs for treating COVID & their glycemic effects:
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Hb A1C in covid patients with type 
1& 2 DM



DM control & covid
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Glycemic control 

 Generally oral medication are not recommended in 

inpatient setting.

 Sulfonylureas, elevated hypoglycemia risk

 Metformin CI in hypoxia/renal/hepatic dysfunction

 SGLT2 I increase risk of DKA

 GLP1 A risk of nausea/vomiting

 DPP4 I: sitagliptin,linagliptin in selected patients:

Hospitalized patients with type 2 DM & mild 

hyperglycemia(BS<180 mg/dl)/in the recovery phase of covid

DPP4I +Insulin(correction/basal)





Glycemic control

 Insulin is the preferred agent

 Insulin therapy should be initiated for those with BS >180 

mg/dl

 Target:140-180 mg/dl,

 in selected cases: 110-140 mg/dl without hypoglycemia

 Intensive/moderate insulin therapy

 Insulin resistance,50 unit/hr insulin requirement/close 
monitoring >20unit/hr



Treatment option
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Glucocorticoid 

induced 
hyperglycemia

GIH

Glucose 
monitoring

(6-10/12 mmol/l)

Not known DM

BS q6hr

All bs<10 mmol/l

After 48 hr

Check bs daily 
at 18 

Any bs>10 
mmol/l

Continue 
checking qid & 

correcting if 
bs>12 mmol/l

Diabetics

BS q6hr/more 
frequent if out of 

ideal range

 Targeted glucose level: 

6-10/12 mmol/l

(110-180/220 mg/dl)



GIH 
treatment

Insulin 
naive

Weight-
based

Insulin 
treated

TDD

Correction dose of rapid acting insulin



Maintaining glycemic control

GIH

Not on NPH/long 
acting insulin

Start NPH when BS 
>220 mg/dl due to 

dexa
0.3 unit/kg/day

2/3 in the morning

1/3 in the early 
evening

On twice daily NPH

Once/twice daily 
long acting 

insulin/basal-bolus

Increase basal/NPH 
by 20 %-40%

On twice daily pre-
mix insulin

Continue mixed 
insulin & increase 

morning dose by 20-
40%

Age >70 
GFR<30

NPH 
dose:0.15 

unit/kg/day

If hyperglycemia persist in 
NPO patient on adjusted 
basal insulin, corrective 

rapid acting insulin should 
be added
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DKA treatment in COVID
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DKA prevention in COVID



DKA prevention in COVID



Take home messages

 Underlying diabetes mellitus and cardiovascular diseases are 

considered risk factors for increased coronavirus disease 2019 

(COVID-19) disease severity and worse outcomes, including higher 
mortality.

 Potential pathogenetic links between COVID-19 and diabetes 

mellitus include effects on glucose homeostasis, inflammation, 

altered immune status and activation of the renin–angiotensin–

aldosterone system (RAAS).

 During the COVID-19 pandemic, tight control of glucose levels and 

prevention of diabetes complications might be crucial in patients 
with diabetes mellitus to keep susceptibility low and to prevent 

severe courses of COVID-19.



Take home messages

 Evidence suggests that insulin and DPP4 inhibitors can be used 

safely in patients with diabetes mellitus and COVID-19; metformin 

and sodium–glucose cotransporter 2 inhibitors might need to be 
withdrawn in patients at high risk of severe disease.

 Pharmacological agents under investigation for the treatment of 

COVID-19 can affect glucose metabolism, particularly in patients 

with diabetes mellitus; therefore, frequent blood glucose monitoring 

and personalized adjustment of medications are required.

 As COVID-19 lacks definitive treatment so far, patients with diabetes 

mellitus should follow general preventive rules strictly and monitor 
glucose levels more frequently, engage in physical activity, eat 

healthily and control other risk factors.



Thanks for your attention


