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INTRODUCTION

These recommendations are synthesized from inter-
national references coupled with expert advice from 
endocrinologists and doctors caring for patients with 
COVID-19, to help guide physicians in Myanmar in 
managing persons with diabetes who are admitted. 

UPON ADMIssION
 
Blood glucose should be checked in all patients admitted 
to the hospital. Additionally, blood ketone testing should 
be done in all patients with diabetes especially those with 
an initial blood glucose greater than 12 mmol/L (Table 1).1 

COVID-19 disease precipitates atypical presentations of 
diabetic emergencies such as mixed diabetic ketoacidosis 
(DKA) and hyperglycemic hyperosmolar state (HHS)], and 
thus, we need to be alert for these conditions. Laboratory 
criteria for hyperglycemic emergencies are presented 
in Table 2. Hyperglycemia may also be caused by new 
onset diabetes, sepsis, missed treatments for diabetes 
and systemic steroids.1

Table 1. Ketone levels and appropriate steps
Blood ketones Interpretation/recommendation

<0.6 mmol/L
1.5 to 2.9 mmol/L

≥3 mmol/L

Safe
Increased risk for DKAa

Check venous blood gas pH and bicarbonate
a DKA, diabetic ketoacidosis
Adapted1

Table 2. Criteria for diagnosis of hyperglycemic emergencies
Parameter DKAa HHsb

Blood glucose
Ketones

pH
Serum bicarbonate
Serum osmolality

>11 mmol/Lc

Blood ≥3 mmol/L, Urine ≥+2
<7.3

<15 mEq/L
–

≥30 mmol/L
–

>7.3
–

>320 mOsm/kg
a DKA, diabetic ketoacidosis
b HHS, hyperglycemic hyperosmolar state
c can be <11 mmol/L if on sodium glucose cotransporter 2 (SGLT2) inhibitor 
treatment, pregnant and/or has severe COVID-19 infection 

d calculated as (2 x Na) + glucose + urea
Adapted1

BlOOD GlUCOse TARGeTs
 
The target glucose range for majority patients with diabetes 
whether critically ill or not, is 7.8 to 10.0 mmol/L (140 to 
180 mg/dL),2,3 keeping in mind that individualization of 
goals should still be done in consideration of the severity of 
the infection and the age of patients (Table 3).

Table 3. Individualized glycemic recommendations

Patient Profile Fasting blood 
glucose

2-hour postprandial 
or random blood 

glucose
Mild presentation of COVID-19 4.4 - 6.1 mmol/L 6.1 - 7.8 mmol/L
Severe or critically ill COVID-19 7.8 - 10.0 mmol/L 7.8 - 13.9 mmol/L
Older with mild COVID-19 or 
use of glucocorticoids 6.1 - 7.8 mmol/L 7.8 - 10.0 mmol/L

Adapted4

FReqUeNCy OF GlUCOse MONITORING

Among patients who are able to eat regularly, glucose 
monitoring should be performed before each meal, and 
more frequently e.g., every 4-6 hours among those who are 
not eating. In resource limited settings, blood glucose (BG) 
monitoring two times a day is satisfactory.

INsUlIN ADVICe 

In all diabetes patients, previous insulin use should always 
be inquired. Among persons with known type 1 diabetes, 
basal insulin should always be continued, as DKA may 
result with insulin discontinuation.

Subcutaneous or intravenous insulin should be initiated 
for those with persistent blood sugar elevation at levels 
≥10.0 mmol/L (≥180 mg/dL).3 Those who are very ill 
or unable to eat may benefit from intravenous insulin 
infusion. An alternative subcutaneous (SC) insulin regimen 
may be used in mild to moderate DKA, or in the absence 
of an infusion pump for intravenous insulin.1
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FlUID MANAGeMeNT

The recommended fluid replacement for hyperglycemic 
emergencies may be individualized in patients with 
evidence of pulmonary edema or myocarditis. The 
recommended amount of required intravenous fluids 
may be reduced to half to avoid exacerbating adult 
respiratory distress syndrome. Involvement of the critical 
care team is also recommended. In situations where ketosis 
is observed to persist despite appropriate treatment, 
the use of 10 to 20% glucose may be considered.1

OTHeR ANTI-DIABeTIC AGeNTs

Sulphonylureas are known as a drug class to increase the 
risk of hypoglycemia and are thus, generally avoided in 
hospitalized patients with severe medical illness.1

The use of dipeptidyl peptidase-4 (DPP-4) inhibitors in 
individuals with COVID-19 and concomitant clinically 
significant volume depletion or sepsis may necessitate 
dosage adjustment due to a reduction in renal function.7

SGLT2 inhibitors and metformin should be discontinued 
in all admitted patients.1

Although glucagon-like peptide-1 receptor agonists 
(GLP-1RA) safely lower blood glucose in short term 
studies of ventilated patients with critical illness, there 
is insufficient experience in critically ill subjects to make 
therapeutic recommendations for use of these agents in 
the context of coronavirus infection.7

Statement of Authorship
The authors certified fulfillment of ICMJE authorship criteria.

Author Disclosure
The authors declared no conflicts of interest. 

Funding Source
None.

References 
1. Diabetes UK. COncise adVice on Inpatient Diabetes (COVID: 

Diabetes): FRONT DOOR GUIDANCE. 2020. Available from https:// 
www.diabetes.org.uk/resources-s3/public/2020-04/COvID_Front_
Door_v1.0.pdf. 

2. Moghissi ES, Korytkowski MT, DiNardo M, et al. American Association 
of Clinical Endocrinologists and American Diabetes Association 
consensus statement on inpatient glycemic control. Diabetes Care. 
2009;32(6):1119-31. PMID: 19429873. PMCID: PMC2681039. https://doi.
org/10.2337%2Fdc09-9029.

3. Zhou J, Tan J. Diabetes patients with COVID-19 need better blood 
glucose management in Wuhan, China. Metabolism. 2020;154216. 
PMID: 32220612. PMCID: PMC7102634. https://doi.org/10.1016%2Fj.
metabol.2020.154216. 

4. Wang W, Lu J, Gu W, Zhang Y, Liu J, Ning G. Care for diabetes with 
COVID-19: Advice from China. J Diabetes. 2020;12(5):417-9. https://
doi.org/10.1111/1753-0407.13036. 

5. American Diabetes Association. 15. Diabetes care in the hospital: 
Standards of Medical Care in Diabetes—2019. Diabetes Care. 
2019;42(Suppl. 1):S173-81. PMID: 30559241. https://doi.org/10.2337/
dc19-S015.

6. Umpierrez GE, Hellman R, Korytkowski MT, et al. Management of 
hyperglycemia in hospitalized patients in non-critical care setting: An 
Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 
2012;97(1):16-38. PMID: 22223765. https://doi.org/10.1210/jc.2011-2098.

7. Drucker DJ. Coronavirus infections and type 2 diabetes—
shared pathways with therapeutic implications. Endocr Rev. 
2020;41(3):bnaa011. PMID: 32294179. PMCID: PMC7184382. https://
doi.org/10.1210/endrev/bnaa011.

In the intensive care unit (ICU), continuous intravenous 
insulin infusion is the best method of delivery, with 
blood glucose monitoring every 2 hours. A basal + 
correction regime is an alternative. Significant insulin 
resistance has been seen in people with type 2 diabetes 
in ICU settings, and intravenous insulin protocols may 
need amending, as there have been reports of patients 
requiring up to 20 units/hour.

Outside of the ICU, SC short or rapid-acting insulin 
may be given before meals if the patient is able to eat, 
or every 6 h if no meals are given or if the patient is 
receiving continuous enteral/parenteral nutrition.5 Basal 
insulin or a basal plus correction regimen is preferred. 
If the patient is eating, insulin injections are scheduled 
before meals. For those who have poor oral intake, a safer 
procedure might be to administer the rapid-acting insulin 
immediately after eating. A recommended strategy for 
insulin initiation is given in Table 4.

Table 4. Calculation of the total daily insulin dose
Age, 
year

eGFRa, 
ml/min/1.73 m2

BGb on admission,
mg/dl

Total daily dose of 
insulin, unit/kg/day

>70 <60 0.2 to 0.3
<70 >60 140–200 0.4
<70 >60 201–400 0.5

a eGFR, estimated glomerular filtration rate; b BG, blood glucose
Adapted6

The calculated total daily dose is distributed as 50% basal 
insulin and 50% correctional insulin. Basal insulin is given 
once (detemir/ glargine) or twice (NPH/ detemir) daily, 
being injected at the same time each day.

Correction with rapid-acting insulin analog or regular 
insulin

Subsequently, insulin doses are adjusted according to 
the results of bedside BG measurements (Table 5). If a 
patient is able and expected to eat all or most of his/her 
meals, correction doses are given before each meal and 
at bedtime following the usual column. If a patient is not 
able to eat, the correction doses are given every 6 hours 
following the insulin-sensitive column.

Table 5. Recommended correction doses of insulin
Blood glucose, mg/dl

Additional correction dose
Insulin-sensitive Usual Insulin-resistant

141-180
181-220
221-260
261-300
301-350
351-400

>400

2
4
6
8

10
12
14

4
6
8

10
12
14
16

6
8

10
12
14
16
18

Adapted6

If the fasting and premeal plasma glucose are persistently 
above 140 mg/dL in the absence of hypoglycemia, it is 
recommended to increase the selected insulin scale from 
insulin-sensitive to usual, or from usual to insulin-resistant.

If a patient develops hypoglycemia (defined as BG <70 mg/
dL), regular or rapid-acting insulin should be decreased 
and the patient category classified from insulin-resistant to 
usual, or from usual to insulin-sensitive.
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