
Singh et al. Int J Diabetes Clin Res 2023, 10:168

Volume 10 | Issue 2
DOI: 10.23937/2377-3634/1410168

ISSN: 2377-3634

International Journal of

Diabetes and Clinical Research
Open Access

• Page 1 of 5 •Singh et al. Int J Diabetes Clin Res 2023, 10:168

Citation: Singh Y, Singh A, Surbhi, Soni KD, Aggarwal R, et al. (2023) The Effect of Hyperglycemia 
on Outcome in COVID-19 Patients with Known Diabetes: A Retrospective Observational Study. Int J 
Diabetes Clin Res 10:168. doi.org/10.23937/2377-3634/1410168
Accepted: May 03, 2023: Published: May 05, 2023
Copyright: © 2023 Singh Y, et al. This is an open-access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

The Effect of Hyperglycemia on Outcome in COVID-19 Patients 
with Known Diabetes: A Retrospective Observational Study
Yudhyavir Singh1, Abhishek Singh1, Surbhi1, Kapil Dev Soni2*, Richa Aggarwal2 and Anjan 
Trikha1

1Department of Anesthesiology, Critical Care and Pain Medicine, AIIMS, India
2Department of Critical and Intensive Care, JPNATC, AIIMS, India

*Corresponding author: Dr. Kapil Dev Soni, Professor, Department of Critical and Intensive Care, JPNATC, AIIMS, New 
Delhi, 110029, India, Tel: 9718661658

Abstract
Background: The blood glucose level in a patient with 
diabetes is an important prognostic factor for any form of 
severe illness requiring intensive care hospitalization. We 
conducted this retrospective study to examine the effect of 
hyperglycemia on outcomes in patients with diabetes with 
coronavirus diseases (COVID-19) admitted to the intensive 
care unit (ICU).

Method: A retrospective analysis of 25 adult patients with 
diabetes with COVID-19 admitted to the ICU between 1st 
January to 15th February 2021 was done. Demographics 
details, past medical history, random blood sugar, medical 
management, ventilatory requirements, and survival data 
were obtained from medical record files and computerized 
patient recording systems. Outcomes such as mortality, 
need for mechanical ventilation, length of ICU stay, and 
length of hospital stay were analyzed.

Result: The median age of the patients was 61 years with 
a male preponderance. Hypertension is the most common 
co-morbidity associated with diabetes patients. The median 
blood sugar level was consistently high in the non-survivors 
although the result was not statistically significant. Clinical 
management showed that 84% of patients received insulin, 
16% (oral hypoglycemic agents) 72% (steroids) and (64%) 
mechanical ventilation. The median ICU stay was 8(2-72) 
days, the median hospital stay was 13(6-79) days and 
overall mortality in patients with diabetes with COVID-19 
was 52%.

Conclusion: Hyperglycemia in critically ill COVID-19 
patients with preexisting diabetes shows worst outcome 
in terms of complications, need for mechanical ventilation, 
and mortality a well-designed prospective study is needed 
to determine the optimal target for glucose control and its 
effect on outcomes in patients with diabetes and COVID-19.
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Introduction
Coronavirus diseases (COVID-19) presentation 

ranges from mild to severe disease, with approximately 
5-10% of patients may require intensive care unit 
(ICU) admission, particularly those with advanced 
age and multiple comorbidities [1]. India has become 
the diabetic capital of the world, with a prevalence of 
8.7% in the adult population [2]. Multiple studies have 
been conducted to analyze the factors associated with 
poor outcomes in COVID-19 patients. Diabetes is often 
associated with poor outcome in several diseases. In 
previous SARS and influenza pandemic it was reported 
that uncontrolled blood sugar value was associated 
with both the disease severity as well mortality in the 
infected patients [3,4]. The impact of blood sugar, 
especially uncontrolled value on the severity of 
COVID-19 is unknown. An analysis of 11 studies, which 
evaluated biochemical abnormalities of COVID-19 
patients revealed no correlation with blood glucose 
levels and diseases severity [5].

But few studies on mortality and severity of diabetic 
patients, reported that patients with poorly controlled 
hyperglycemia (blood glucose level > 180 mg/dl) have 
worst outcome in comparison to well controlled in a 
COVID-19 patients [6]. Further, it is found that age, sex, 

https://doi.org/10.23937/2377-3634/1410168
https://doi.org/10.23937/2377-3634/1410168
http://crossmark.crossref.org/dialog/?doi=10.23937/2377-3634/1410168&domain=pdf


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410168

Singh et al. Int J Diabetes Clin Res 2023, 10:168 • Page 2 of 5 •

admitted during the study period, 25 patients met the 
inclusion criteria. Demographic details (age, sex), past 
medical history, investigations (random blood Sugar), 
medical management, ventilatory requirements, 
patient progress, and survival were obtained from 
medical records and a computerized patient record 
system. The pre-breakfast and pre-dinner values were 
evaluated for 3 successive days. Other parameters such 
as the severity of COVID-19, septic shock, multiorgan 
failure, and the need for mechanical ventilation were 
recorded. Sub-group analysis among survivors and non-
survivors was also performed.

Statistical test
Various parameters were either continuous or 

categorical. Continuous variables are described as mean 
± standard deviation or median with an interquartile 
range, while categorical variables are presented as 
frequencies and percentages. The independent sample 
t-test, Mann-Whitney U test, and Durbin-Conover test 
were used to analyze the random blood sugar values for 
3 consecutive days.

Results
Out of the 60 patients screened for possible inclusion 

in the study, 25 patients with a known case of diabetes 
mellitus with laboratory-confirmed COVID-19 were 
included in the final analysis. Patients were further 
divided into survivor (S) and non-survivor (NS) groups for 
the analysis. The patient demographics, comorbidities, 
COVID-19 severity, median blood sugar level, treatment, 
and outcomes are summarized in Table 1.

obesity, comorbidities such as hypertension, chronic 
kidney disease, pulmonary and liver diseases and 
laboratory parameters such as d-dimer, lymphopenia, 
neutropenia, interleukin 6 (IL-6), serum ferritin, and 
prothrombin time, might predict outcomes in patients 
with COVID-19 [7-9].

Hyperglycemia is one of the modifiable factors 
which is associated elevated risk of mortality in 
COVID-19 patients [10]. Recent evidence suggests 
that hyperglycemia in COVID-19 patients has a poor 
outcome and if it is associated with diabetes, it further 
increases the length of hospital and ICU stays and the 
risk of mortality [10]. Therefore, our study analyzed 
the effect of hyperglycemia on outcomes in COVID-19 
patients with known diabetes admitted to the intensive 
care unit in a tertiary care hospital.

Materials and Methods

Study overview

The study was conducted in the intensive care unit 
at a tertiary care hospital, designated as the COVID-19 
Centre by the Indian Government. The retrospective data 
presented in this study were part of a project approved 
by the Institute Ethics Committee (IEC-291/17.04.2020). 
Since the study was retrospective, the requirement for 
informed written consent from individual patients was 
waived.

The study included confirmed COVID-19 patients 
with diabetes admitted to the COVID ICU between 1st 
January and 15th February, 2021. Of the 60 patients 

Table 1: Demographic and clinical characteristics of COVID-19 patients with diabetes.

Parameters Overall (N = 25) Survivors (13) Non-Survivors (12) P-value
Age (Years) 61 (41-85) 60 (49-62) 62 (56.5-66.5) 0.181

Male 17 (68%) 7 (41%) 10 (59%) 0.202

Female 8 (32%) 6 (75%) 2 (25%)

Co-morbidity
HTN 15 (60%) 9 (60%) 6 (40%) 0.42

CLD 1 (4%) 0 1 (100%) 0.12

CAD 7 (28%) 4 (57%) 3 (43%) 1.0

CKD 9 (36%) 1 (12%) 8 (88%) 0.004

TB 2 (8%) 2 (100%) 0 0.48

CHF 2 (8%) 1 (50%) 1 (50%) 1.0

Malignancy 2 (8%) 0 2 (100%) 0.22

Obesity 2 (8%) 0 2 (100%) 0.22

ARDS 14 (56%) 6 (42.8%) 8 (57.2%) 0.43

SHOCK 13 (52%) 2 (15.4%) 11 (84.6%) 0.001

COVID Severity
Mild 2 (8%) 1 (50%) 1 (50%) 0.083

Moderate 10 (40%) 6 (60%) 4 (40%)

Severe 13 (52%) 6 (46%) 7 (54%)

Blood Sugar Level (First 3 consecutive days; gm/dl)
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significant variation between day 1 and day 3 (Table 2 
and Figure 1) Patients who have received steroids during 
treatment have consistently high-median sugar levels, 
although the result was not statistically significant 
(Table 3).

Discussion
Our retrospective analysis studied the relationship 

between hyperglycemia and its outcome in patients 
with COVID-19. Our study demonstrated that the non-
survivor group was associated with high median age (62 
years), high blood glucose level (> 282 mg/dl), increase 
presence of shock, and high number of mechanical 
ventilated patients (p value- 0.01), which resulted in 
poor clinical outcome with increased in the mortality 
(48%). Thus, indirectly hyperglycemia was associated 
with more shock, higher incidence of mechanical 
ventilation and mortality, but it has no effect on COVID 
severity, comorbidity, ICU stay and hospital stay.

Diabetes has been incriminated as a risk factor for 
poor prognosis and mortality in patients with COVID-19. 
Sand AR, et al. in a multicenter retrospective study in 
COVID-19 patients demonstrated that hyperglycemia 
had a significantly higher mortality rate (31.45 vs. 16.6%, 
p, 0.001), higher ICU length of stay (5.5 vs. 3.5, p < 0.001) 
and increased use of mechanical ventilation (50.0% vs. 
37.2%, p = 0.004) than patients with normoglycemia 
[1]. Similarly, in another study by Bode, et al., they 
demonstrated that Covid-19 patients with diabetes or 

The overall median age of the patients was 61 years 
(41-85), with a higher median age in non-survivors (62 
years) than in survivors (60 years). Approximately 17 
(68%) were male and 8 (32%) were female. Hypertension 
was the most common co-morbidity associated with 
diabetes patients, accounting for 60% of the cohort. 
36% of patients reported kidney dysfunction, of which 
88% died. 56% and 52% of patients reported the 
development of acute respiratory distress syndrome 
and shock, respectively. As far as COVID severity is 
concerned, 8% of patients had mild, 40% had moderate 
and 52% had severe COVID-19.

Clinical management showed that 84% of patients 
received insulin, while only 16% were administered oral 
hypoglycemic agents for hyperglycemia management. 
Steroids were used in 72% of the patients. Mechanical 
ventilation was required in 64% of patients. The 
median ICU stay was 8 (2-72) days, with 8 (6-14) days 
in survivors and 9 (4.5-11.5) days in non-survivor. The 
overall median hospital stay was 13 (6-79) days, with 14 
(10-19) days in survivors and 12 (9.75-14.5) days in non-
survivor. The overall mortality in patients with diabetes 
with COVID-19 was 52%.

The median blood sugar levels on days 1, day 2, and 
day 3 are mentioned in Table 1. It shows considerable 
variation over 3 successive days. The value was 
consistently high in non-survivor although the result 
was not statistically significant.

Pair-wise blood sugar comparison showed a statically 

Day 1 278 (218-333) 274 (97-327) 282 (214-338) 1.0

Day 2 296 (183-244) 245 (183-298) 330 (256-354) 0.20

Day 3 229 (169-317) 206 (169-285) 270 (200-324) 0.40

Management
OHA 4 (16%) 3 (75%) 1 (25%) 0.59

Insulin 21 (84%) 10 (47.6%) 11 (53.4%)

Steroids 18 (72%) 8 (44.4%) 10 (55.5%) 0.37

MV 16 (64%) 5 (31.3%) 11 (68.7%) 0.01

Outcome
ICU stay (days) 8 (2-72) 8 (6-14) 9 (4.5-11.5) 0.68

Hospital stays (days) 13 (6-79) 14 (10-19) 12 (9.75-14.5) 0.27

Data expressed as % and median as applicable
HTN: Hypertension; CLD: Chronic Liver Disease; CAD: Coronary Artery Disease; CKD: Chronic Kidney Disease; TB: Tuberculosis; 
CHF: Congestive Heart Failure; ARDS: Acute Respiratory Distress Syndrome; OHA: Oral Hyperglycemic Agent; MV: Mechanical 
Ventilation; ICU: Intensive Care Unit. p-value < 0.05 considered significant.

Table 2: Pair-wise comparison of median blood sugar level of 
first 3 consecutive days.

(Durbin- Conover test)

Median Sugar Level P-value 
Day 1- Day 2 0.56

Day 1 - Day 3 0.04

Day 2 -Day 3 0.15

p-value < 0.05 considered significant.

Table 3: Day-wise comparison of median blood sugar levels of 
the first 3 consecutive days among patients given steroid vs. 
non-steroid.

Median Sugar 
Level

Steroid (n-18) Non-steroid P- value

Day 1 276 (220-332) 303 (218-346) 0.83

Day 2 301 (206-344) 189 (167-267) 0.18

Day 3 231 (190-314) 147 (132-308) 0.42

p-value < 0.05 considered significant
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indicating high mortality with high blood sugar values.

The mechanism for increased mortality can be 
hyperglycemia-induced changes in the immune 
response and enhanced release of inflammatory 
cytokines. Various studies have shown that diabetes 
affects the host’s immune response to infection. It 
affects the different components of immune response 
like regulation of the production of different cytokines 
and function of different immune cells [16]. Serum 
concentrations of both pro-inflammatory and anti-
inflammatory cytokines like IL-6, tumor necrosis factor-α, 
and IL-10, were raised in a significant number of patients 
with severe disease compared with moderate disease, 
indicating that cytokine storms might be associated 
with disease severity [17].

Initial results from the RECOVERY trial showed that 
the use of dexamethasone was associated with reduced 
mortality in COVID-19 patients requiring oxygen 
support or mechanical ventilation [18]. But steroid-
induced hyperglycemia is a potentially serious side 
effect that may result in poor outcomes, and it should 
be addressed while managing COVID-19 patients [19]. 
In our study, patients who had received steroids had 
high-median blood sugar levels compared with the non-
steroid group.

Limitation
This brief report has several limitations. Firstly, the 

sample size of our study was very small, so to derive any 
conclusion is not right. Secondly, we could not assess 
the BMI of the patients, as high BMI is associated with 
an increased risk of diabetes and poor hyperglycemia 
control. Thirdly, we could not obtain the glycosylated 
hemoglobin value, which depicts the past blood sugar 
control of the patients. Further, the high-glycosylated 

uncontrolled hyperglycemia had a longer length of stay 
(5.7 vs. 4.3 days, P < 0.001) as compared to patients 
without diabetes or hyperglycemia [11]. Shang J, et al. in 
a retrospective cohort study in COVID-19 patients with 
diabetes from Wuhan reported shorter survival time, 
high incidence of complications and thus indicating 
diabetes as an independent risk factor for COVID-19 
prognosis (hazard ratio 2.180, P = 0.031) [12].

Further, Zhu L, et al. in their retrospective analysis 
of 7337 patients with COVID-19 showed that 12.9% of 
patients had preexisting diabetes and they had increased 
mortality (7.8% vs. 2.7%, adjusted hazard ratio: 1.49) 
and intervention rates as compared to patients without 
diabetes [6]. Kumar A, et al. in their meta-analysis 
of 16003 COVID-19 patients have also shown that 
diabetes was associated with 2 times increased risk of 
mortality and severity compared with patients without 
diabetes [13]. Kumar B, et al. also reported three times 
higher mortality rate in preexisting diabetic patients as 
compared to the those without diabetes [14].

Various studies have shown that higher blood 
glucose levels on admission were associated with 
higher mortality, predictive of moderate to severe 
disease and were strongly correlated with the markers 
of inflammation. Kumar B, et al. in their study reported 
patients with plasma glucose of 180 mg/dl or less had 
better survival [14]. Similarly, Fadini GP, et al. also 
showed that admission higher fasting plasma glucose 
was associated with COVID-19 severity, increase in 
relative risk of 21% (RR 1.21; 95% C.I. 1.11-1.32; P 
< 0.001) for each 36 mg/dl increase in fasting blood 
glucose level [15]. Likewise, in our study the overall 
median blood sugar level for three consecutive days 
were above 200 mg/dl with high median blood glucose 
level in the non-survivor than the survivor group, 

Figure 1: Descriptive plot showing pair-wise median blood sugar level.
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hemoglobin value will indicate poor sugar control and 
thus affecting the outcome. Thirdly, this study was 
retrospective and observational type involving a small 
sample size with no control group.

Conclusion
Hyperglycemia in critically ill COVID-19 patients with 

preexisting diabetes shows worst outcome in terms of 
complications, need for mechanical ventilation, and 
mortality. However, our study sample size is very small 
to arrive at any conclusion. Therefore, a well-designed 
prospective study is needed to determine the effect of 
hyperglycemia on outcomes in patients with diabetes 
and COVID-19 and also to know the optimal target for 
glucose control.
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