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COVID-19 is associated with the worse 
outcome in diabetes.

• Patients with type 2 diabetes are more likely to 
have serious complications, more intensive care 
unit (ICU) admissions, longer length of stay, and 
death from COVID-19.

• In a retrospective study from the United States, 
the mortality rate was 28.8 percent in patients 
with diabetes or uncontrolled hyperglycemia, 
compared with 6.2 percent without either. 
J Diabetes Sci Technol. 2020;14(4):813. Epub 2020 May 9.

https://www-uptodate-com. Literature review current through: Nov 2020
Coronavirus disease 2019 (COVID-19): Issues related to diabetes mellitus in adults



Is Covid-19 diabetogenic?

• COVID-19 infection appears to precipitate severe 
metabolic manifestations of diabetes, including 
diabetic ketoacidosis (DKA), hyperosmolar 
hyperglycemic state (HHS), and severe insulin 
resistance in the patients with or without a 
history of diabetes. 

Diabetes Metab J. 2020;44(2):349

N Engl J Med. 2020;383(8):789



• Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), the virus that causes Covid-19, 
binds to angiotensin-converting enzyme 2 (ACE2) 
receptors, which are expressed in key metabolic 
organs and tissues, including pancreatic beta cells.

• Is there a potential diabetogenic effect of Covid-
19, beyond the well-recognized stress response 
associated with severe illness? 



Bidirectional relationship between diabetes and COVID-19. 

On the one hand, diabetes is an important risk factors for 
severe Covid-19 and mortality.

Hyperglycemia              poor outcome in COVID-19

On the other hand, new onset diabetes and severe 
metabolic complications of preexisting diabetes, including 
diabetic ketoacidosis and hyperosmolarity, have been 
observed in patients with Covid-19.

Hyperglycemia              COVID-19 



COVID-19 : Knowledge in progress



What We Don’t Know

• COVID-19-related diabetes: 
– Does the alterations of glucose metabolism that occur with a 

sudden onset in severe Covid-19 persist or remit when the 
infection resolves?

– How frequent is the phenomenon of new-onset diabetes, and 
is it classic type 1 or type 2 diabetes or a new type of 
diabetes? 

• Patients with preexisting diabetes:
– Does Covid-19 change the underlying pathophysiology and 

the natural history of the disease? 

• What is the best way to manage hyperglycemia in 
COVID-19 patients?



http://covidiab.e-dendrite.com/



What is the best way to manage steroid-induced 
hyperglycemia in COVID-19 patients?

Management of 
steroid-induced

hyperglycemia in general

Management of 
DM in COVID-19 patients 

Management of steroid-induced hyperglycemia  
in COVID-19 patients on dexamethasone



What is the best way to manage steroid-induced 
hyperglycemia in COVID-19 patients?

• The management of diabetes in hospitalized 
patients with COVID-19 is similar to the 
management of other hospitalized patients with 
diabetes, except for 

– the presence of often extreme, labile insulin 
resistance that resolves with improvement in COVID-
19, and 

– the need to minimize injection frequency to maximize 
safety for health care staff.
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Steroid-induced hyperglycemia (general)

Insulin
Insulin secretagogue
GLP1-based therapy



More severe than fasting

Mild initially, more severe with long-acting steroid, frequent steroid dosing, prolonged 
use of steroid



Equivalent Dosage of Commonly Used steroids

Prednisone  40mg = Dexamethasone 6mg 



Matthew D. Wallace et al. Optimizing the Treatment of SteroidInduced Hyperglycemia. 
Annals of Pharmacotherapy. 2018, Vol. 52(1) 86–90

Prednisone  40mg = Dexamethasone 6mg 



Dexamethasone 6mg = Prednisone  40mg



Analog 
insulin

Human 
insulin



1. Matthew D. Wallace et al. Optimizing the Treatment of SteroidInduced Hyperglycemia. Annals of Pharmacotherapy. 2018, Vol. 52(1) 86–90
2. Cecilia C. Low Wang, Practical Approach to Management of Inpatient Hyperglycemia in Select Patient Populations. Hospital Practice, Volume 41, Issue 2

• The duration of action of NPH closely mimics that of 
prednisone, reducing the risk of hypoglycemia as the steroid 
effects wear off. 

• NPH insulin peaks around the same time that prednisone causes 
its highest degree of hyperglycemia. 

The dotted line represents the 
pharmacokinetic profile of NPH insulin 
administered at the same time as the 
daily glucocorticoid dose to counteract 
the hyperglycemic effect of the 
glucocorticoid. The solid line represents 
the glycemic excursion expected with a 
glucocorticoid dose 2

What is the preferred insulin for steroid-induced diabetes? 



1. Matthew D. Wallace et al. Optimizing the Treatment of SteroidInduced Hyperglycemia. Annals of Pharmacotherapy. 2018, Vol. 52(1) 86–90
2. Cecilia C. Low Wang, Practical Approach to Management of Inpatient Hyperglycemia in Select Patient Populations. Hospital Practice, Volume 41, Issue 2

• NPH insulin is a preferable strategy for insulin-
naïve patients because of 

– the simplicity of a once-daily dosing strategy.

– elimination of meal-time insulin, and 

– no difference in glycemic control compared with 
insulin glargine.  

– lower cost

What is the preferred insulin for steroid-induced diabetes? 



Insulin therapy (general)

• Basal insulin 0.2 unit per kg weight daily

• Prandial insulin 0.1 unit per kg weight per meal

• Adjust the doses by 10-20% frequently  



1. D. Wallace et al. Optimizing the Treatment of SteroidInduced Hyperglycemia. Annals of Pharmacotherapy. 2018, Vol. 52(1) 86–90
2. Ibiye Owei,  et al.  Insulin-sensitive and insulin-resistant obese and non-obese phenotypes. BMJ Open Diabetes Research and Care 2017

• Why weight-based?
• Insulin resistance has been shown to increase in a linear 

manner with body weight for patients with a body mass 
index over 26.8 kg/m2. 1

Regression plots of  homeostasis 
model of insulin resistance (HOMA-
IR) versus body mass index 2



Insulin initiation for steroid-induced 
hyperglycemia

Method # 1



How to calculate insulin dose for steroid-induced diabetes 

Initiate weight-based NPH insulin at 0.1 U/kg for every 10 mg of prednisone 
or every 1.5 mg of dexamethasone up to a maximum of 0.4 U/kg.

– same calculation for glargine/detemir dose
– in single dose in the morning together with once daily prednisone
– in 2 divided doses for twice daily prednisone or dexamethasone.
– Patients already receiving insulin at home should add the weight-based total to 

their normal basal insulin dose. 

Matthew D. Wallace et al. Optimizing the Treatment of Steroid Induced Hyperglycemia. Annals of Pharmacotherapy. 2018, Vol. 52(1) 86–90



How to calculate insulin dose for steroid-induced diabetes 

Initiate weight-based NPH insulin at 0.1 U/kg for every 10 mg of 
prednisone or every 1.5 mg of dexamethasone up to a maximum of 
0.4 U/kg.

Matthew D. Wallace et al. Optimizing the Treatment of Steroid Induced Hyperglycemia. Annals of Pharmacotherapy. 2018, Vol. 52(1) 86–90

50 Kg (110 pounds) x 0.4 U =  20 U NPH Qam or 10 U NPH bid 

Prednisone  40mg = Dexamethasone 6mg in COVID-19  



Insulin initiation for steroid-induced 
hyperglycemia

Method # 2



Bethany Grommesh et al. International Diabetes Center, Minnesota

50 Kg (110 pounds) x 0.4 U =  20 U NPH Qam
Prednisone  40mg = Dexamethasone 6mg 

50 Kg (110 pounds) patient



NPH dose titration

Bethany Grommesh et al. International Diabetes Center, Minnesota

50 Kg (110 pounds) x 0.4 U =  20 U NPH Qam
Prednisone  40mg = Dexamethasone 6mg 

50 Kg (110 pounds) patient



Insulin initiation for steroid-induced 
hyperglycemia

Method # 3



40mg  Prednisone x 0.5 U =  20 U NPH Qam
Prednisone  40mg = Dexamethasone 6mg 

50 Kg (110 pounds) patient



Insulin initiation for steroid-induced 
hyperglycemia

Method # 4





>200  mg/dL

Glipizide 5mg qam or bid  = Glimeperide 1mg qam = Gliclazide 40 mg qam or bid)



>200  mg/dL





From Glucocorticoid-induced hyperglycemia. Journal of Diabetes 6 (2014) 9–20 (with modification)





From Glucocorticoid-induced hyperglycemia. Journal of Diabetes 6 (2014) 9–20

Prednisone  40mg = Dexamethasone 6mg in COVID-19  



Management of  hyperglycemia in COVID-19 patients 



Glycemic targets in COVID-19 cases

• In general, the goals of treatment are the same as 
in other hospitalized patients.

• A blood glucose target of 140 to 180 mg/dL is 
reasonable for most critically ill and noncritically ill 
hospitalized patients. 

• Many patients (even without dexamethasone) 
have severe insulin resistance and require high 
doses of insulin to achieve these goals.



Type 2 diabetes (eating a normal diet)

• Some patients with type 2 diabetes and mild to moderate 
COVID-19 without dexamethasone therapy may be able to 
continue part of their outpatient regimen if glucose is well-
controlled and no contraindications are present. 

• However, SGLT2 inhibitors and medications that cause 
nausea or vomiting (eg, GLP-1 receptor agonists) and, in 
some cases, metformin, should be discontinued.

• If glucose levels are poorly controlled (eg, persistently >200 
mg/dL) or if dexamethasone is initiated, discontinue oral 
agents and begin basal (and prandial) insulin. If the patient 
is already on home basal prandial insulin regimen, increase 
insulin doses (by 30-40% and adjust by 10-20% daily)



Type 1 diabetes (eating a normal diet)

• Most patients mild to moderate COVID-19 without 
dexamethasone therapy should continue their 
outpatient regimen at same doses, if glucose was 
well controlled.

• If dexamethasone is initiated, increase insulin 
doses. (by 20-30% and adjust by 10-20% daily)



Diabetic ketoacidosis (DKA) and hyperglycemic 
hyperosmolar state (HHS) in COVID-19 cases

• Subcutaneous insulin protocols (rather than 
intravenous insulin infusions) are being used with 
increasing frequency to treat mild to moderate 
DKA or HHS during the COVID-19 pandemic, when 
intravenous insulin may not be practical owing to 
the need to limit frequency of contact of staff with 
patients. In this setting, dosing and monitoring are 
being performed every two to four hours.



The diagnostic criteria proposed by the American Diabetes Association 
(ADA) for mild, moderate, and severe DKA and HHS

American Diabetes Association. From Diabetes Care Vol 29, Issue 12, 2006. Information updated from Kitabchi AE, Umpierrez GE, Miles JM, Fisher 
JN. Hyperglycemic crises in adult patients with diabetes. Diabetes Care 2009; 32:1335



Subcutaneous protocols for DKA in patients with COVID-19
https://professional.diabetes.org/content-page/inpatient-insulin-protocols-covid-19

Subcutaneous insulin for diabetic ketoacidosis (DKA):
Montefiore subcutaneous insulin DKA protocol 
University of Washington Subcutaneous Insulin DKA Protocol
Mount Sinai Hospital Emergency Room Guidance

https://professional.diabetes.org/content-page/inpatient-insulin-protocols-covid-19
https://professional.diabetes.org/sites/professional.diabetes.org/files/media/ada-montefiore_dka_protcol_version_3.0_5_22_20.pdf
https://professional.diabetes.org/sites/professional.diabetes.org/files/media/uw_covid_sq_dka_protocol.pdf
https://professional.diabetes.org/sites/professional.diabetes.org/files/media/dka_guidelines_for_covid.pdf


Mount Sinai Hospital Emergency Room Guidance
https://professional.diabetes.org/sites/professional.diabetes.org/files/media/dka_guidelines_for_covid.pdf

https://professional.diabetes.org/sites/professional.diabetes.org/files/media/dka_guidelines_for_covid.pdf


Dexamethasone + COVID-19
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Management of steroid-induced hyperglycemia : 
in COVID-19 patients on dexamethasone

• For dexamethasone-induced hyperglycemia 
(without previous history of DM) ,

– Start therapy if BG >200 (any BG) x 2 within 24 hours.

– ? Sulfonylurea ± DPP4 inhibitor/metformin if mild 
hyperglycemia?

– Moderate or severe hyperglycemia or uncontrolled on 
sulfonylurea, initiate NPH 10 U or 0.2-0.3 U/kg qam or 
2 divided doses.  Increase dose (especially am dose) by 
10-20% daily (by 50% if BG >300) or initiate basal 
prandial insulin (30%-70% ratio)

Prednisone  40mg = Dexamethasone 6mg in COVID-19  



Management of steroid-induced hyperglycemia in patients 
with diabetes: in COVID-19 patients on dexamethasone

• For known DM2 patients on OHA,

– Start therapy if BG >200 (any BG) x 2 within 24 hours or 
poor DM control at home.

– ? Sulfonylurea ± DPP4 inhibitor/metformin if mild 
hyperglycemia?

– Moderate or severe hyperglycemia or uncontrolled on 
sulfonylurea, initiate NPH 20 U or 0.4 U/kg 2 divided 
doses.  Increase dose (especially am dose) by 10-20% 
daily (by 50% if BG >300) or initiate basal prandial 
insulin (30%-70% ratio)

Prednisone  40mg = Dexamethasone 6mg in COVID-19  



Management of steroid-induced hyperglycemia in patients 
with diabetes: in COVID-19 patients on dexamethasone

• For known DM2 or DM1 patients on insulin,

– On Basal insulin qhs >> Switch to am. And increase 
dose by 10-20% daily based on pre-dinner BG level

– On 2 times daily insulin >> increase am dose by 10-
20% daily based on pre-dinner BG level

– On basal prandial insulin >> increase by 20-30% in 
DM1 and 30-40% in DM2 and then by 10-20% daily 
(30%-70% ratio)

Prednisone  40mg = Dexamethasone 6mg in COVID-19  



Management of steroid-induced hyperglycemia in patients 
with diabetes: in COVID-19 patients on dexamethasone

• For DKA/HHS,

– Mild to moderate DKA >>> SQ insulin protocol

– Severe DKA >> usual care with insulin infusion
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Additional resource
for clinic-based physicians



Steroid-induced hyperglycemia: 
patient self-titration protocol

Currently on  Insulin therapy:
[1] To calculate 10% of (pre-steroid) insulin dose for each 
injection (eg, 10% of Lantus 50 U is 5U and 10% of Novolog 10 
U is 1U)
[2] To add 10% of insulin dose for each 10mg prednisone (eg.
add 60% additional insulin per dose if taking prednisone 60mg 
daily) 
[3] To reduce 10% of (pre-steroid) insulin dose for every 10mg 
decrease in prednisone dose
NOTE: Basal insulin should be raised by 5% increment in most 
cases instead of 10% to avoid fasting hypoglycemia since 
steroid affects postmeal blood glucose level mainly.


