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Abstract:

Background and Aims: Hyperglycemia has been linked to adverse outcomes in
COVID-19 patients, and poor glycemic control may contribute to a higher risk of poor
outcomes and death in COVID-19 patients. We hypothesise that hyperglycemia may
contribute greatly to COVID-19 mortality, and we aim to assess the association
between hyperglycemia and mortality in critically ill COVID-19 patients. Methods:
This retrospective study included sixty COVID-19 patients admitted to the COVID-19
ICU from July 2020 to July 2021. Patients were divided into four groups based on
random blood sugar at admission to the COVID-19 ICU. The number of deaths in
each group was recorded. The data collected was analysed using the statistical
package SPSS version 15.0 (SPSS Inc., Chicago, 1L), and a Fisher exact test was
performed to find out the association between hyperglycemia and mortality in
critically ill COVID-19 patients. Results: The frequency and percentage of mortality
in various groups were derived based on random blood sugar on admission to the
COVID-19 ICU. The Fisher exact test showed no significant association between the
random blood sugar level and mortality in critically ill COVID-19 patients (P > 0.001).
The frequency and percentage of the demographic profile of the participants (N = 60)
were obtained, and the median + SD age in years was 48 + 16. Conclusion: Among
the sixty patients who were investigated, 58.3 percent of them survived, and our study
showed no significant association between random blood sugar levels and mortality
in critically ill COVID-19 patients.
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Key Messages:

Hyperglycemia and many other factors like male sex, other co-morbidities, non-white
ethnicity, obesity, and low socioeconomic groups may worsen the prognosis of
patients with COVID-19. Thus, further studies identifying other risk factors associated
with hyperglycemia, COVID-19 infection, and mortality can be established.
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Introduction:

Since December 2019, coronavirus disease 2019 (COVID-19) has become a raging
global pandemic. "Given that the pandemic of COVID-19 is unresolved, it is necessary
to identify the important features of COVID-19. Several observational studies have
provided clinical evidence that uncontrolled hyperglycemia may lead to a higher
mortality rate in COVID-19 patients. > 3! Poor glycemic control without diagnosed
diabetes may still contribute to poor outcomes and death in COVID-19 patients. (4]
Considering the causality between hyperglycemia and the outcome of COVID- 19, we
aim to gather evidence on the association between hyperglycemia and mortality in

critically ill COVID-19 patients.

Methods:

A retrospective study was conducted after obtaining due permission from the
institute’s Scientific Advisory Committee (NSAC) and the approval of the institute
Ethics Committee. All COVID-19 patients admitted to the COVID-19 ICU,
NEIGRIHMS, Shillong, from July 2020 to July 2021 and fulfilling the inclusion criteria
were included in the study. Patients with diabetes, with no random blood sugar at the
time of COVID-19 ICU admission and patients with key clinical information missing
were excluded from the study. The cases were retrieved from the records
(department/MRD) of the COVID-19 patients admitted to the COVID-19 ICU.

All demographic parameters and random blood sugar levels were recorded. Patients
were divided into four groups. Group A included patients whose random blood sugar
level was below 140 mg/dl. Group B included patients whose random blood sugar level
was between 140 mg/dl and 180 mg/dl. Group C included patients whose random
blood sugar level was between 180 mg/dl and 250 mg/dl. Group D included patients
whose random blood sugar level was more than 250 mg/dl.

The number of deaths in each group, treatment given, and complications that
occurred in each group during the ICU stay were recorded. The data collected was
analysed using the statistical package SPSS version 15.0 (SPSS Inc., Chicago, 1L), and
the results were expressed in percentage, proportion, mean, and standard deviation. A
Fisher exact test was performed to find out the association between hyperglycemia
and mortality in critically ill COVID-19 patients.

Results:

After excluding patients with diabetes mellitus and pre-existing cardiac, liver, and
kidney diseases, 60 confirmed critically ill COVID-19 patients were included in the
analysis. Based on the random blood sugar on admission to the COVID ICU, the
frequency and percentage of participants in various groups were derived (Table 1). The
Fisher exact test showed no significant association between the random blood sugar
level and mortality in critically ill COVID-19 patients (P > 0.001) (Table 2). The
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frequency and percentage of the demographic profile of the participants (N = 60) were
obtained, and the median + SD age in years was 48_+ 16 (Table 3). There was no
significant difference in association between the random blood sugar level and
complications developed in these critically ill COVID-19 patients (Table 4).

Discussion:

Among the sixty patients who were investigated, 58.3 percent survived. Our study
showed no significant association between random blood sugar levels and mortality in
critically ill COVID-19 patients.

Reported studies state that COVID-19 with hyperglycemia is considered a direct

predictor of poor prognosis and an increased risk of death. 15 ¢ 7

Our study showed no
association between blood sugar level and mortality, which may be due to differences
in clinical care, small sample size, type of evaluation, or experience of the evaluator.
Studies showed that fasting blood sugar at admission is an independent predictor of
mortality in patients with COVID-19. ¥ In the present study, random blood sugar at
the time of admission to the COVID-19 ICU was utilised to predict mortality, and this
parameter could have been altered by recent glucose-containing intravenous fluid and
food intake. Studies report that steroids aggravate hyperglycemia * ! and 86.7
percent of our patients were on steroids.

Hyperglycemia and other factors may worsen the prognosis of patients with COVID-
19. The UK national record noticed other factors like male sex, other co-morbidities,
non-white ethnicity, and low socioeconomic groups had higher mortality among
diabetic patients with COVID-19. ™ Studies assessing the link between body mass
index and COVID-19 infection reported a worse outcome for obese diabetic patients
after COVID-19 infection. > > ¥ Thus, further studies identifying other risk factors
associated with hyperglycemia, COVID-19 infection, and mortality can be established.
The strength of the study is that the study on hyperglycemia and mortality in COVID-
19 critically ill patients includes patients from the north-east region of our country.
Limitations include the study being a single centre, small number of patients being
investigated, and blood sugar level taken at the time of ICU admission instead of
hospital admission.
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Table 1:
Frequency and percentage of patients in various groups based on random
blood sugar on admission to the COVID ICU (N = 60).

Group RBS ( mg/dl) Frequency Percentage
A <140 35 58.3

B 140-180 14 23.3

C 180-250 3 5.0

D >250 8 13.3

RBS = Random Blood Sugar

Table 2:
Association between the random blood sugar level and mortality in critically ill
COVID-19 patients (N = 60)

Mortality p- value
(Fisher
Survivors Non- Survivors | exact
RBS (mg/dl) N=35(%) N=25 (%) test)
<140 24 (68.6) 1 (31.4)
140-180 6 (42.9) 8 (57.1)
180-250 1(33.3) 2 (66.7)
>250 4 (50) 4 (50) 0.26

RBS = Random Blood Sugar

Table 3:

Demographic profile of the participants (N = 60)
Variables Frequency Percentage
Gender

Male 35 58.3
Female 25 41.7
Age (In years)

21-36 17 28.3
37-47 14 233
48-59 14 23.3
>60 15 25
Median + SD (Age in

years) 48 +16

Steroids Treatment

Yes 52 86.7
No 8 13.3
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Yes 35 58.3
No 25 41.7
Complications

Yes 58 96.7
No 2 3.3
Table 4:

Association between the random blood sugar level and complications
developed in critically ill COVID-19 patients (N = 60)

Complications p-value
RBS (mg/dL) (Fisher
Yes No exact
N=58 (%) N=2 (%) test)
<140 33 (94.3) 2 (5.7)
140-180 14 (100) 0
180-250 3 (100) o
>250 8 (100) 0 1

RBS = Random Blood Sugar
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