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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



Prevalence of DM among people more severe 
infected with covid-19



 Poor outcome

 Mortality

 Severe Covid 19

 ARDS

 ICU Care

 Disease progression



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



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.



Causes of hyperglycemia in covid 19 
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

 Hyperglycemia in acute illness setting is an adaptive 

response which increases host chance of survival.

 Degree of hyperglycemia associated with disease 

severity

 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:







DM control & covid





Questions

1. What are the glycemic target in COVID patients?

2. What are the appropriate treatments in out patients?

3. What are the effective treatments in hospitalized 

patients?

4. How should GIH be managed?

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

6. How should DKA be prevented/treated?
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 Diet

 Metformine

 Sulfunylurea

 DPP4 Inhibitors

 SGLT2 Inhibitors

 Glitazones

 Oral combination therapy

…………………….

 Injectable 

 GLP1 Agonists

 Insulin

 Human

 Analog 

 Premix

 Well controlled

 Poor controlled

 After admission

 Before admissions

T2DM patients



Treatment option in Out patients 
setting 



Managing COVID 19 in patients 

with diabetes (PWD):
 Management of PWD with COVID 19 generally follows standard sick-

day rules.

 Decrease the need for hospitalization 

 The plans need to be individualized taking into account factors such 
as:

 Type of diabetes and treatment, Severity of Covid 19 ( ± Naseua)

 Other medical conditions,

 Life expectancy, remoteness from acute medical services, available 
support persons and services,

 Previous experiences following acute illness, physical and cognitive 
capacity.



What happen in sick day?

 Stress hormones are released by your body when you are sick. These 

hormones make your liver increase the amount of glucose in your 

bloodstream, and they can also make it difficult for insulin to do its 

job. This can cause your blood glucose levels to rise. 

 While you are unwell it is VERY likely that your blood glucose will 

increase even if you are eating less than usual. 

 If you are sick and have high blood glucose levels, you may be at 

risk of severe dehydration. This can result in you feeling drowsy and 

confused, and needing urgent medical attention. 



Maintain hydration

 Stay hydrated: drink at least ½ cup (100mls) of water/h 

(you can also drink any other sugar free drink)



Avoid strenuous exercise as this could affect your

blood glucose levels



Medications

tablets or non-insulin 

injectable medications 

 You may need to stop taking 

some medications during the 

period you are unwell 

 You may find that because of 

reduced appetite or inability to 

eat your usual meals, these 

tablets may cause low sugars. 

 Some of the tablets (oral 

hypoglycaemic agents) will 

need to be stopped during the 

period you are unwell and this 

may cause your blood sugar to 

go up. 

Insulin 

 Never stop insulin: you 

may have to adjust the 

dose 





Blood glucose measurement

If you already have access 

to blood glucose monitoring 

 increase the 

frequency of 

checking your blood 

glucose every 4-6 h (q 

2 to 4 hours if needed) 

If you DO NOT have access to 

blood glucose monitoring

 look out for symptoms of 

high blood glucose. These 

include thirst, passing 

more urine than usual 

and tiredness. Seek 

medical advice if you 

have these symptoms. 



< 72 mg/dL > 230 mg/dL



< 72 mg/dL > 230 mg/dL

> 400 mg/dL

230-300 mg/dL



DKA prevention in COVID



DKA prevention in COVID



Meal planning

 Do not fast: maintain 

carbohydrate intake 

 If you are unable to 

eat or drink or are 

vomiting, replace 

meals with sugary 

fluids or ice cream 



Treating low blood glucose 

First step: Treating the hypo,

short acting carbohydrate

 5 Dextrose tablets 

• 5 jelly babies 

• Half a can of sugary 
drink (non-diet) 

• Fruit juice 200mls (non-
diet) 

• Ice cream 1 large scoop 

• 5 spoonfuls sugar in 
warm water 

After treating the hypo, try to 

eat 15-20g of slower acting 

carbohydrate 

 Sandwich 

• Piece of fruit 

• Bowl of cereal 

• Glass of milk 200mls 



Ask for help :

 If possible, have a friend or relative either stay 
with you or check on you frequently. 

 Seek medical attention if:

 High or low blood glucose levels persist despite 

changes 

You are unable to maintain hydrated or take 
carbohydrates due to vomiting 

 Seek urgent medical attention if you have 

symptoms such as shortness of breath, chest 

pain or a foot infection. 



Key Points :

• Drink at least ½ cup (100mls) of water/h

• Maintain carbohydrate intake

• Never stop insulin 

• If you are unwell and have access to blood glucose monitoring, increase the frequency 
of checking to 4-6 hourly 

• If you are unwell and do not have access to blood glucose monitoring, look for 

symptoms of high blood glucose and seek medical advice if you have these 

• Seek medical attention:

if you are unable to maintain hydrated or take carbohydrates due to vomiting 

if you have persistently high or low blood glucose readings despite altering your 

medications 

• If you have altered your medication doses, remember to change them back to their 
usual doses gradually when you have recovered 



Please ensure you have access to the 

following at all times, not just when you 
become unwell: 

• 1 month supply of all of your medicines 

• If you normally check your blood sugar levels at home, 

ensure you have access to a blood glucose meter with 1 

month supply of test strips and lancets 

• If you have been advised to check ketones, please 

ensure you have access to a ketone testing system – either 

urine or blood. 





Sick day in type 1 Diabetes



SICK-DAY MANAGEMENT in T1DM

 Increased insulin requirements are due to an increase in counter-

regulatory hormones released in response to stress.

 Decreased insulin requirements are due to reduced oral intake of 

carbohydrates because of decreased appetite, nausea, or vomiting.

 a patient with type 1 diabetes during an acute illness can develop:

 ● Hypoglycemia

 ● Significant hyperglycemia

 ● Diabetic ketoacidosis due to inadequate insulin supplementation

 ● Ketosis independent of hyperglycemia

 Sick-day management is directed towards prevention of the above 

complications



SICK-DAY MANAGEMENT

 Maintain hydration 

 Maintain Carbohydrate intake

 Monitor blood glucose more frequently: q 2-3 h

 Monitor ketones frequently: If home testing for BOHB

is not available, the patient should monitor for urinary 

ketones with each void, regardless of blood glucose 

concentration.



Insulin adjustment in SICK-DAY

Hyperglycemia without ketonuria or Ketonemia: 

0.05-0.1 U/kg (5-10% TDD) q 2-4 h (Rapid acting 2-3 h-

Short acting 4 h)

Hyperglycemia with ketonuria or ketonemia: 

0.1-0.2  U/kg (10-20% TDD) q 2-4 h





Adjust the insulin dose

 Patients with insufficient oral intake

 To maintain glucose metabolism, insulin should not be 

stopped even if the child is not eating

 if blood glucose levels are persistently low <80 mg/dL

 Unable to ingest the required amount of carbohydrates

 10 to 20 percent decrease in basal or pump

 Patients with fixed schedule with NPH (30-50% decrease in insulin dose)

 Able to ingest the required amount of carbohydrates



Indications for seeking urgent 
medical advice
 Age <5 years

 Vomiting >2 hours

 Child appears exhausted or confused

 Child is hyperventilating or has abdominal pain

 Blood glucose persistently low (<70 mg/dL) or continues to rise despite 

supplemental insulin doses

 Blood ketones remain elevated (>1.5 mmol/L) or urine ketones remain 

"large" despite extra insulin and hydration

 Child has a comorbid condition that complicates home care





In patients management:

 Move inpatient care for PWD to “Virtual” format 

if possible, to reduce the need for personal 

protective equipment.

 use of electronic health records to interrogate data, 

 Telephone communication between diabetes care 

providers and inpatients and hospital

 staff, expanded “diabetes self-management 

protocols”



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





Copyrights apply

Older, lean, T1DM patients or individuals with renal or liver failure are usually 

considered to be "insulin sensitive," 

while obesity or treatment with glucocorticoids are usually associated with an 

insulin-resistant state
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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



Take home messages

 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.

 Optimization of current therapy if appropriate

 Caution with premature discontinuation of established therapy

 Utilization of telehealth and remote consultation-patient empowerment

 Catious about Nonsiecientific message in media



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


