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Abstract : 

Background : 

Many patients with covid 19 infection have increased blood sugar at the time of admission. 

Some of them are not a known diabetic patients before. The covid infection and the use of 

steroids in treatment worsens the glygemic status of the patients. The hyperglycemia has a 

significant impact on the outcome . This study compares the management of hyperglycemia 

in covid 19 patients using subcutaneous insulin with the use of continuous insulin infusion. 

Methods : 

This is a single centered , prospective , case control study conducted in a tertiary care centre 

for a period of 6 months. Covid 19 patients with moderate and severe symptoms who are 

admitted with hyperglycemia are recruited for the study. They were randomised into Group A 

who were treated with continuous intravenous insulin infusion and Group B who were treated 

with subcutaneous insulin. The mortality , duration of hospital stay and the hypoglycemic 

events were studied as outcome. 

Results : 

During the study period 316 patients with admission blood sugar ≥ 200 mg/dl were recruited 

in the study. Of the 163 patients in group A who were treated with intravenous insulin 

infusion 12 patient died and of the 153 patients in group B who were treated with 

subcutaneous insulin 23 died. The mean duration of stay among the group A and and group B 

was 3.28 and 4.71 days respectively. The number of hypoglycemic events  in group A were 

24 and in group B were 17 which was not statistically significant. 

Conclusion : 

The continuous intravenous insulin infusion strategy to treat hyperglycemia in covid 19 

patients has a significant reduction in the mortality and duration of hospital stay without 

significant increase in hypoglycemic events. 
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Introduction  

The corona virus disease 19 (Covid 19 ) is caused by severe acute respiratory syndrome corona virus 

2 ( SARS – CoV 2 ). Diabetes is one of the most common comorbids associated with covid 19 

infection. The presence of diabetes worsen the outcome of covid 19 infection 
1,2   

. In many studies it 

has been found that diabetes is the major risk factor for disease severity and mortality
 3,4

. Uncontrolled 

hyperglycemia almost doubles the chance of ICU admission and triples the mortality 
5
 and good 

glycemic control improves the outcome in covid 19 patients 
6-9

  . A well controlled blood sugar 

between 70 – 180 mg/dl significantly reduces the mortality and severity. For every 10 mg/dl drop in 

the blood sugar  there is a 11% relative severe disease risk 
     

risk reduction in covid 19 infection
10,11

. 

Though various subcutaneous insulin protocols were proposed for the treatment of hyperglycemia in 

covid patients
12-14

 continuous intravenous infusion have been a better method of insulin delivery for 

the control of acute severe hyperglycemia
15-20

. This study compares the covid 19 patients treated with 

intravenous vs subcutaneous insulin. 

Materials and methods: 

This study was a single centre, prospective case control study carried out at Government 

Thiruvannamalai Medical College Hospital, Thiruvannamalai, Tamil Nadu, India. 

This study was conducted from January 2021 to June 2021 (6 months).  

Inclusion criteria :  

1) Patients aged above 18 years with covid 19 infected patients as proven by RT-PCR positive 

nasopharyngeal swab. 

2) Random admission blood sugar at the time of admission above 200 mg/dL 

3) Clinical features suggestive of moderate to severe COVID-19.(box 1) 

Exclusion criteria : 

1) Patients with comorbidities like CAD,CKD, Coagulopathies, DCLD, and Seizure disorders. 

2) Patients on anticoagulants and long term medications except anti-diabetics and anti-

hypertensives. 

After applying inclusion and exclusion criteria, a total of 316 patients were included in the study.  

The  total patients are randomized based on Age, Sex and BMI into 2 groups. 

Group A had 163 patients who were given IV Regular Insulin infusion which was titrated hourly 

based on the Capillary Blood Glucose(CBG) levels as per Slidings scale.( Box 2 ) 

Group B had 153 patients who were given a subcutaneous 3 times rapid with bed time basal  regimen 

which was titrated daily based on 4 point blood sugar taken pre-breakfast, post-breakfast, pre-dinner 

and post-dinner. ( Box 3) 

Patients were treated with oxygen, antibiotics, steroids, anticoagulants and other supportive measures 

as per institutional protocols. The outcomes like mortality, duration of hospital stay and number of 

hypoglycaemia episodes  were studied. 

Results:  

Of the 163 patients of Group A, 151 survived and 12 died and of the 153 patients of Group B, 130 

survived and 23 died. The average duration of hospital stay in the group A was 3.28 days and in group 

B it was 4.2 days. The number of hypoglycaemia episodes in group A was 24 and in group B was 17.  

(Table 2) 

Discussion :  

In our study treatment of hyperglycemia with continuous insulin infusion has a significant effect in 

reducing the mortality (P = 0.0299 ) . The duration of hospital stay is also reduced significantly in IV 
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insulin treated group ( 3.28 days vs 4.71 days ; P < 0.001 ) . the hypoglycemic episodes in iv insulin 

treated group was 24 and in SC insulin group was 17. This was not statistically significant. 

Conclusion : 

Treating Covid 19 hyperglycemic patients with continuous IV insulin infusion significantly reduces 

the mortality and duration of hospital stay without increasing the hypoglycemic episodes when 

compared with subcutaneous insulin treatment.  
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Tables and boxes : 

 

Box 1 : 

AIIMS/ ICMR-COVID-19  National  Task  Force  CLINICAL  GUIDANCE  FOR  MANAGEMENT  OF  ADULT 

COVID-19  PATIENTS  

Mild covid 19 infection Upper  respiratory tract symptoms and/or fever 

WITHOUT shortness of breath or hypoxia 

Moderate covid 19 infection Anyoneof: 

 1. Respiratory rate ≥ 24/min, breathlessness 

2.SpO : 90% to ≤ 93% on room air 

Severe  covid 19 infection Anyoneof:  

1.Respiratory rate >30/min, breathlessness 

2.SpO2<90% on room air 

 

 

Table 1 : Demographic data and admission blood sugar 

Variables IV insulin(N=163) SC insulin(N=153) P value 

Age ( years ) 50.39 ( 13.33 ) 50.93 (13.28 ) 0.7180 

Sex (M/F) 82/81 80/73 0.7248 

Body mass index (Kg/m2) 25.79 (4.33 ) 25.94 (4.30) 0.7483 

 Blood sugar(mg/Dl) 274.94 ( 49.92 ) 273.61 ( 42.44 ) 0.7993 

 

Table 2 : Outcomes 

 IV insulin(N=163) SC insulin(N=153) P value 

Survived / died  151/12 130/23 0.0299 

Duration of Hospital stay 3.28(1.25) 4.71(1.1) 0.0001 

Hypoglycemic episodes 0.15 (0.36) 0.11(0.32) 0.3411 

 

 

Box 2 : 

IV insulin infusion – titration scale 

Blood sugar ( mg / dl ) Insulin dose ( units / hour ) 
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200 - 250 3 

250 – 300 4 

350– 400 5 

>400 6 

Titrated to a target blood sugar level between 70 – 180 mg/dl 

 

Box 3 : 

SC insulin – titration scale 

Blood sugar ( mg / dl ) Insulin dose 

150 – 200 + 2 

200 - 250 +4 

250 – 300 +6 

350– 400 +8 

>400 +10 

Titrated to a target blood sugar level preprandial of < 140 mg/dl and post prandial of < 180 mg/dl 
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