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Diabetes mellitus is associated with a more severe 
disease course for COVID-19 infection, caused by 
the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2).1 Hyperglycaemia and high insulin 
requirements have been experienced in multiple 
centres worldwide in patients with diabetes and 
COVID-19.2 Extremely large insulin requirements 
have been reported in the most critically ill.   

We report on two cases with COVID-19 who 
developed significant insulin requirement which 
resolved rapidly as the patients recovered from the 
infection.  

Case 1 is a 78-year-old Scottish white male 
with a diagnosis of type 2 diabetes mellitus admit-
ted with COVID-19. His past medical history also 
included ischaemic heart disease, hypertension 
and obesity. He had been diagnosed with type 2 
diabetes mellitus one month earlier with a HbA1c 
of 102 mmol/mol, body mass index 34.8 kg/m2. 
His diabetic therapy prior to admission was met-
formin 1 g twice daily monotherapy.  

When he was admitted with COVID 19 he was 
noted to be extremely hyperglycaemic with glu-
cose 35.7 mmol/L and a significant inflammatory 
response with C-reactive protein 155 mg/L. Uri-
nary ketones were negative and pH was normal. 
He was initially treated with doses of rapid acting 
insulin and intravenous fluids. He was admitted for 
7 days during which time he required oxygen sup-
port via nasal cannula, intravenous fluids and an-
tibiotics. He was started on gliclazide 160 mg 
twice daily and Humulin I 30 units twice daily, 
which kept his blood sugars within target 
throughout his admission. His metformin was 
temporarily suspended during admission due to 
an acute kidney injury which recovered with         
rehydration. 

The regime of Humulin I 30 units twice daily, 
gliclazide 160 mg twice daily and metformin 1 g 
twice daily was continued on discharge. He was 
closely followed on discharge and continued to  
recover at home. As his symptoms improved his 
glycaemic therapy requirements dramatically re-
duced and by 15 days post discharge his insulin 
had been withdrawn and his gliclazide had been 
reduced to 80 mg twice daily. Blood glucose has 
remained controlled to date on a regimen of gli-
clazide 80 mg twice daily and metformin 1 g twice 
daily. 

Case 2 is a 51-year-old Scottish white male 
with a diagnosis of type 2 diabetes mellitus for 10 
years who was admitted with COVID-19 and dia-
betic ketoacidosis. His past medical history included 
a previous renal transplant 22 years ago secondary 
to reflux nephropathy, His last recorded HbA1c was 
taken 4 years prior to admission at 112 mmol/mol, 
body mass index 24.5 kg/m2. His glycaemic therapy 
on admission was glimepiride 6 mg and metformin 
1 g twice daily. 

He was admitted positive for COVID-19 with 
diabetic ketoacidosis, initial blood results showing 
H+ 50 nmol/L, pH 7.30, bicarbonate 19 mmol/L, 
glucose 37.4 mmol/L and 3+ urinary ketones.      
Unfortunately, plasma ketones or HbA1c were not 
measured on admission. During his 3-day admis-
sion, after completing intravenous insulin for 24 
hours he required Humulin I 40 units twice daily 
and Novorapid 15 units three times daily with 
meals to maintain blood glucose within target. He 
was also treated with oxygen via a nasal cannula, 
intravenous fluids and antibiotics. Post discharge 
he was followed closely and continued his recov-
ery from COVID-19. Four days post discharge his 
insulin was stopped completely due to reduced    
requirements and   hypoglycaemia. His blood      
glucose has remained controlled to date on 
glimepiride 6 mg and metformin 1 g twice daily. 
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Discussion  
Both of these patients had large insulin requirements while un-
well with COVID-19 and neither received steroids during their 
admissions, which supports what has been seen in other 
centres.1 2 Our patients both had very high HbA1c prior to ad-
mission (>100 mmol/mol), which may have contributed to the 
stress dysglycaemia and put them in a higher risk category for 
COVID-19 infection. Weight loss and anorexia have been asso-
ciated with COVID-19 infection. Unfortunately, discharge weight 
was not measured in these cases but lifestyle advice was given 
to both patients which may have contributed to their good gly-
caemic control to date.  

However, the large insulin requirements of 1.8 units/kg and 1.6 
units/kg, respectively, during acute admission of these previously 
insulin therapy-naïve patients are beyond those usually seen in 
other critical illnesses. Importantly, on recovery our patients experi-
enced rapidly resolving requirements, both discontinuing insulin 
therapy shortly after discharge. 

Large insulin requirements in patients with COVID-19 are likely 
to be multifactorial. Several hypotheses have been suggested to    
account for this large increase in insulin requirement.  

COVID-19 is linked to a highly activated inflammatory response 
which leads to the release of stress hormones such as cortisol, in-
creasing insulin resistance. However, the insulin requirements seen 
in COVID-19 seem to be above those required in other forms of 
critical illness associated with insulin resistance. 

Mechanistic pathways have been suggested to play a role in 
COVID-19 infection and reduction of endogenous insulin produc-
tion. 

SARS-CoV-2, the causative virus of COVID-19, uses angiotensin-
converting enzyme 2 (ACE2) as a receptor for the coronavirus spike 
protein.3 ACE2 is expressed by the pancreas on the endocrine β 
cells. SARS-CoV-1 may cause acute β cell damage directly from viral 
entry leading to insulin deficiency.4 The severe acute respiratory syn-
drome coronavirus 1 (SARS-CoV-1), which causes SARS, also uses 
ACE2 as a receptor. SARS-CoV-1 has been reported to cause new 

diabetes in more than 50% of patients during hospitalisation,1,4 

with one study showing only 5% of patients remaining diabetic 3 
years post infection.4 

More work must be undertaken to truly understand the rela-
tionship between COVID-19 and the dramatically increased insulin 
requirements during this illness.  

Guidelines from leading bodies such as Diabetes UK for patients 
with diabetes and COVID-19 highlight the need for close glucose 
monitoring due to the risk of hyperglycaemia and metabolic         
decompensation.1,3 Our cases highlight how this increased require-
ment may be short-lived. During recovery, clinicians must ensure a 
robust follow-up and close blood glucose monitoring plan to ensure 
patient safety as requirements may rapidly decrease. 
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