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Abstract

Objectives: This study aimed to evaluate
manifestations of COVID-19 infection in patients of
raised fasting blood glucose (FBG) level without pre-
existing diabetes mellitus.

Methods: This study comparatively evaluate the
difference between patients of raised FBG level and
normal FBG level for COVID-19 manifestations by
enrolling 2750 admitted COVID-19 patients. Patients
were categorized into two Groups, where Group 1
had patients with raised FBG level (=126 mg/dL) and
Group 2 had patients with normal FBG level (<126
mg/dL). Information regarding clinical symptoms,
past medical history, laboratory feature, treatment
and outcome was extracted from medical records to
compare among both the Groups.

Results: COVID-19 patients with raised FBG
level were found to be have severe symptomatic
presentation, raised inflammatory markers and
hypercoagulable state. Total white cell count, NLR
(Neutrophil to Lymphocyte ratio), serum level of IL-6
(Interleukin-6), FDP and D-dimer were found to be
significantly higher (p<0.05) in case of raised FBG
level as compared to normal FBG level. Radiological
findings detected by chest radiograph and computed
tomography chest suggested severe lung involvement
in patients of raised FBG level. COVID-19 patients
with raised FBG level required intensive supportive
treatment as compared to patients of normal FBG
level in terms of ICU care (p=0.0033), non-invasive
ventilation (p=0.0323) and invasive ventilation
(p=0.0455). Patients with raised FBG level had
higher mortality (p=0.0178) and required prolonged
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hospitalization (p=0.0008) as compared to patients of
normal FBG level.

Conclusion: FBG >126 mg/dL at admission without
pre-existing diabetes mellitus, should be considered
a risk factor for higher susceptibility of COVID-19
infection and severity by clinical presentation,
inflammatory  storm, pulmonary  invasion,
requirement of more intensive treatment and a poor
outcome.

Keywords: COVID-19; Fasting blood glucose;
Hyperglycemia; Management.

Introduction

Severe acute respiratory syndrome corona virus 2
(SARS-CoV-2), was the pathogen behind Corona
virus disease (COVID-19) that emerged from
Wubhanin China and was rapidly spread across most
of the nation’s worldwide. The disease presentation
may range from an asymptomatic state to a severe
pneumonia associated with acute lung failure.!
Patients of COVID-19 mostly presented with fever,
cough, shortness of breath, fatigue, loss of appetite,
sputum production, joint pain, nausea, vomiting
and diarrhea. Although, a large number of patients
may not exhibit noticeable symptoms. Number of
patients also suffer from severe or critical disease
with lethal complications such as pneumonia, acute
respiratory distress syndrome (ARDS), multi-organ
failure, septic shock, disseminated intravascular
coagulation and ultimately leading to death.??
The total number of confirmed COVID-19 cases
worldwide have risen to 85,509,194 with 1,868,622
deaths as of 6th June 2020. India, a nation already
been the diabetes capital of world has reported
10,395,938 cases of COVID-19 with 150,372 deaths.*
Diabetes mellitus is an established risk factor for
significantly elevated morbidity and mortality rates
in a wide array of acute or chronic diseases, such as
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cardiovascular diseases, cerebrovascular diseases,
cancer and infections due to poor glycemic control.>®
Angiotensin-converting enzyme 2 (ACE2) has been
identified as a surface receptor responsible for SARS
coronavirus (SARS-CoV) invasion in human cells
with direct interaction with its spike glycoprotein
(S protein).” Consequently, a dysregulated immune
system in diabetes mellitus responsible for various
infections in diabetic patients.”” Anti-inflammatory
effect of ACE2 is well known and its expression
is reduced in patients of DM or hyperglycemic
patients possibly due to glycosylation. This might
explain the occurrence of a severe acute lung injury
and ARDS in diabetic patients. A study published
in New England Journal of Medicine showed that
fasting hyperglycemia was strongly correlated with
mortality in patients with or without diabetes.®

Itis well documented that chronic hyperglycemic
state was associated with impaired immunity and
also trigger lower respiratory tract infection and
poor prognosis.”!** Recently, a descriptive study
suggested that diabetes and/or acute uncontrolled
hyperglycemia (defined as blood glucose
measurements >180 mg/dL twice within any 24 h
period) were associated with an increased mortality
and length of hospital stay in COVID-19."

Furthermore, well controlled blood glucose
(glycemic variability within 72-180 mmol/I)
was reportedly associated with markedly lower
mortality compared with individuals with poorly
controlled blood glucose (>180 mg/dL) in patients
of diabetes mellitus for COVID-19."> However, direct
correlation between new onset hyperglycemia at
admission and clinical outcomes of COVID-19
patients without diagnosed diabetes has not been
well established. The present study was designed
in this context to evaluate the association between
raised fasting blood glucose level with progression
and prognosis of COVID-19 in patients admitted
to S.M.S. Medical College and attached hospitals,
Jaipur, India. The study was also aimed to compare
the clinical presentation, severity of disease,
management and outcome in hyperglycemic and
normoglycemic patients without pre-existing
diabetes mellitus.

Material and Method

Study Design: This is retrospective observational
study, conducted on 2750 COVID-19 positive
patients, admitted at RUHS Hospital of S.M.S.
Medical College, Jaipur, India from 1st October to
30th November 2020. This study was approved by
the Institutional Ethics Committee. All COVID-19

positive patients screened for history of pre-existing
diabetes mellitus. After exclusion of pre-existing
diabetes mellitus, selected patients categorized into
two Groups on the basis of fasting blood glucose
level. Group 1 had patients with raised fasting
blood sugar at hospitalization while Group 2 had
normal fasting blood sugar level at hospitalization.
Both of these Groups were matched for age, gender
and absence of other comorbidities.

Data Collection: The diagnosis of COVID-19
was based on World Health Organization interim
guidance; wherein confirmed cases were positive
on reverse transcriptase polymerase chain reaction
(RT-PCR) assay of nasal and pharyngeal swab
specimens.! Patients admitted in given time
period were segregated on the basis of previous
history of diabetes mellitus. In this study, all
non-diabetic patients having proper essential
medical records, were selected for comparison.
Selected patients tested for fasting blood glucose
(FBG) after overnight fasting within 24 hours of
hospitalization according to the WHO guidelines.
Serum concentrations of FBG was measured by
using an automatic biochemical analyzer (Beckman
Coulter AU5800 Analyzer, USA). On the basis
of fasting blood glucose level selected patients
categorized into two Groups viz. patients had
raised FBG level included in Group 1 while patients
with normal FBG level were included in Group 2.
Information regarding demographic data, chronic
medical illness, clinical presentations, laboratory
investigations, chest radiograph (CXR) findings,
high-resolution computed tomography (HRCT)
scans of chest, treatment and outcome was extracted
from medical records of admitted patients. The
laboratory findings were based upon hemogram,
C-reactive protein (CRP), ferritin, fibrin degradation
product (FDP), D-dimer and Interleukin-6 (IL-6).
Radiological findings were inferred using average
visual score from digital chest radiograph (CXR)
(scored from 0 to 4 according to visual assessment
of involved lung area) (16), CT severity score
from HRCT chest (assigned out of 25 based upon
percentage area involved in each of the 5 lobes) (17)
and proportion of patients with CT severity scores
>10/25. All patients received standard treatment,
including antiviral therapy remdesivir in standard
dose, respiratory support (nasal cannulation, mask
oxygenation, high-flow nasal cannula oxygen
therapy, non-invasive positive pressure ventilation
or invasive mechanical ventilation), symptomatic
and supportive treatment and antimicrobial
therapy, as appropriate, to prevent or treat
secondary infections, which was in accordance
with the COVID-19 diagnosis and treatment
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protocols released by the Indian council of medical
research (ICMR). This retrospective project did not
interfere with the course of medical management.
Data regarding supportive treatment among both
Groups by oxygen therapy, ICU care, non-invasive
ventilation (NIV) and invasive ventilation was also
collected. Outcome of COVID-19 infected patients
was measured by the number of recovered patients;
duration of hospital stays and number of deaths
during the course of treatment. All collected data of
study populations were compiled, interpreted and
compared in both the Groups to establish differences
in COVID-19 manifestations on the basis of FBG
level. Most of COVID-19 patients were excluded
because of following reason: (1) Patient’s record of
28 days was not available; (2) At admission FBG
not measured; (3) having previously diagnosed
diabetes. The patient selection was mentioned in
Fig. 1 by flow diagram.

Statistical analysis

The descriptive statistics for quantitative data was
expressed as mean and standard deviation and
qualitative data was expressed as proportions.
The parameters were compared among different
Groups using chi-square and z-score test for
significant differences. The level of significance was
assigned at a p-value less than 0.05.

Patients admitted with COVID-19
assessed for eligibility

p
Application of
exclusion criteria:

1. Pre-existing diabetes
mellitus.

2. Transferring to
another hospital

3. Key clinical
information missing

4. Without FBG at

admission
Group 1 ] \ Group 2
Patients with raised |« A »| Patients with normal
FBG level I FBG level
Results

This study conducted on 2750 COVID-19 patients
of without previous history of diabetes mellitus.
In this study 910 patients (33.09%) had raised FBG
level at admission whereas 1840 patients (66.91%)
had normal FBG level during hospitalization.
Hence, one third of COVID-19 patients presented

with new onset hyperglycemia. The mean age
of selected SARS-CoV-2 infected patients was
45.56 years (45.56 + 14.74). Mean age of Group 1
with raised FBG was 46.32 years (46.32 £ 15.19),
whereas mean age in Group 2 of normal FBG was
45.21 years (45.21 £ 14.23), and the difference was
non-significant (p=0.060) (Table 1). This study
includes1780 (64.72%) male patients and 970
(35.28%) female patients. There were no significant
gender differences observed among both Groups
(p=0.798).

Clinical presentation: Overall, 1550 patients
(56.36%) had symptomatic presentation while
remaining 43.64% patients have asymptomatic
presentation. Patients who have raised FBG
level exhibited a significantly greater (p<0.001))
symptomatic presentation as compared to patients
who have normal FBG level (63.73% patients
of Group 1 and 52.72% patients of Group 2). In
our study selected patients of COVID-19 mostly
presented with fever (27.78%), cough (27.20%),
sore throat (22.69%), shortness of breath (21.53%),
headache (20.36%), chest pain (5.387%) and other
symptoms (10.18%) like pain abdomen, vomiting,
diarrhea, altered sensorium, loss of taste, loss of
smell. Fever (31.64% in Group 1 v/s 25.86 in Group
2), cough (29.46% in Group 1 v/s 26.08% in Group
2) and shortness of breath (26.38% in Group 1 v/s
19.14% in Group 2) were found more often (p<0.05)
in patients of raised FBG level compared to Group
of normal FBG level with p-value 0.001, 0.061 and
<0.001 respectively.

Laboratory findings: The observed laboratory
parameters were as follows: average total leukocyte
count 6.62 x 109/L + 2.91, platelet count 2.18 Lac/
ul £ 0.84, neutrophil/lymphocyte (N/L) ratio 3.06
+ 1.47, C-reactive protein 6.10 mg/L * 3.80, ferritin
361.94 ng/mL + 202.18, fibrin degradation product
2545 pg/L + 22.88, D-dimer 4.05 pg/L = 512
and interleukin-6 37.89pg/mL * 63.08. The mean
values of laboratory parameters among Group 1
and Group 2 were as follow: total leukocyte count
7.04 v/s 6.34x109 (p<0.001), N/L ratio 3.15 v/s
298 (p=0.0067), C-reactive protein 6.45 v/s 5.84
mg/L (p=0.0001), ferritin 381.56 v/s 350.43 ng/
mL (p=0.0001), D-dimer 4.56pg/L v/s 3.72ug/L
(p=0.0001), IL-6 levels 44.23pg/mL v/s 35.39pg/
mL (p =0.0005). All the above parameters were
significantly higher in patients with raised FBG
level as compared to patients of normal FBG level,
except the platelet counts and FDP.

Severity of disease: As per ICMR guidelines,
COVID-19 patients categorized for the severity
of disease into asymptomatic, mild, moderate,
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Comparative Evaluation of Raised Fasting Blood Glucose (FBG) Level in COVID-19 (N=2750)

Table 1: Comparative Evaluation of Raised Fasting Blood Glucose (FBG) Level in COVID-19 without pre-existing diabetes mellitus.

Characteristic Total Patients Group 1 Patients Group 2 Patients P-value
(N=2750) with Raised FBG with Normal FBG
(N1=910) (N2=1840)
Age (Year) 45.56 year + 14.74 46.32 year £15.19 45.21 year +14.23 P=0.0600
Gender
Male 1780 586 (64.0) 1194 (64.89) x*=0.0655, P=0.798
Female 970 324 (35.6) 646 (35.11)
Clinical features
Symptomatic patients 1550 580 (63.73) 970 (52.72) 7=5.482, P<0.001
Fever 764 288 (31.64) 476 (25.86) Z=3.183, P=0.001
Cough 748 268 (29.46) 480 (26.08) Z=1.865, P=0.061
Shortness of breath 592 240 (26.38) 352 (19.14) Z=4.348, P<0.001
Sore throat 624 208 (22.86) 416 (22.60) 7=0.211, P=0.833
Headache 560 196 (21.54) 364 (19.88) 7=1.076, P=0.280
Chest pain 148 50 (5.50) 98 (5.32) 7=0.184, P=0.857
Other 280 106 (11.65) 174 (9.46) 7=1.788, P=0.073
Laboratory Investigation
Total leukocyte count (x109 /L) 6.62£291 7.04 £ 3.96 6.34+2.12) P<0.001
Platelet (Lac/pL) 218 +0.84 212+ 0.64 220+0.92 P=0.468
Neutrophil /lymphocyte ratio 3.06 +1.47 3.15+1.98 298 +1.28 P=0.0067
C-reactive protein (mg/L) 6.10 +3.80 6.45+3.93 5.84+3.72 P=0.0001
Ferritin (ng/mL) 361.94 +£202.18 381.56 + 214.5 350.43 +194.41 P=0.0001
FDP (ng/L) 25.45 +22.88 26.23 +25.12 24.87 +21.25 P=0.1378
IL-6 (pg/mL) 37.89 + 63.08 44.23 £ 64.25 35.39 + 62.45 P=0.0005
D-dimer (ng/L) 4.05+5.12 4.56 +5.98 3.72+4.67 P=0.0001
Severity of disease
Asymptomatic 1200 330 (36.27) 870 (47.28) Z=-5.482, P<0.001
Mild 701 243 (26.7) 458 (24.89) 7=1.025, P=0.3030
Moderate 396 156 (17.14) 240 (13.04) 7=2.881, P=0.0039
Severe 268 106 (11.65) 162 (8.80) 7=2.366, P=0.0177
Critical 185 75 (8.24) 110 (5.98) 7=2.229, P=0.025
Radiological imaging
Chest radiograph
Average visual score 0.69 + 0.84 0.72+0.9 0.67 +0.82 P=0.1455
Classic for COVID images 402 173 (19.01) 229 (12.45) Z=4.585, P<0.001
HRCT chest 1062 (38.62) 354 (38.90) 708 (38.48) 7=0.214, P=0.833
CT severity score 6.31+5.89 94 +875 7.78 +8.28 P=0.003
CT severity score >10/25 358 (33.70) 138 (38.98) 220 (31.07) 7=2.570, P=0.011
Management
ICU care 306 124 (13.63) 182 (9.89) 7=2.930, P=0.0033
Oxygen support 384 136 (14.95) 248 (13.48) Z=1.044, P=0.298
Non-invasive ventilation 116 49 (5.38) 67 (3.64) 7=2.140, P=0.0323
Invasive ventilation 78 34 (3.74) 44 (2.39) Z=1.99, P=0.0455
Outcome
Alive 2676 876 (96.26) 1800 (97.83) x*=5.675, P=0.0172
Death 74 34 (3.74) 40 (2.17) x*=5.675, P=0.0172
Mean Duration of hospital stay 13.91+5.78 14.45+6.12 13.69 +5.34 P=0.0008
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severe and critical ill patients. In this study 46.64%
patients are asymptomatic while 25.49% patients
had mild, 14.40% patients had moderate, 9.75%
patients had severe and 6.73% patients had critical
disease. Proportion of asymptomatic patients were
significantly higher (47.28%) in group of controlled
FBG level as compared to group of raised FBG level
(36.27%) (p<0.00). Proportions of moderate disease,
severe disease and critical disease were significantly
higher in patients of raised FBG level as compared
to group of normal FBG level (p=0.0039, 0.0177 and
0.0254 respectively). No any significant difference
observed in patients of mild disease.

Radiological findings: For assessment of lung
involvement in sample population, digital chest
radiograph (CXR) of all patients and HRCT chest
of 1062 patients (38.62%) was available. CXR
represented classic for COVID-19 images in 402
patients (14.61%) with average visual score of 0.69+
0.84 out of 4. The average CT severity score was
6.31 £ 5.890ut of 25 with CT severity score >10/25
in 358 patients (33.71%). Number of patients with
classic for COVID images in CXR were significantly
(p<0.001) higher in group of raised FBG level
(19.01%) as compared to group of normal FBG
level (12.45%). CT severity score was significantly
(p=0.003) higher in group of raised FBG level (9.4
* 8.75) as compared to group of normal FBG level
(7.78 £ 8.28) with a CT severity score >10/25 in
38.98% and 31.07% patients in respective Groups
(p=0.011).

Management: In this study total 384 patients
(13.96%) needed oxygen support, 116 patients
(4.22%) needed non-invasive ventilation, 78 patients
(2.84%) needed invasive ventilation and total 306
patients (11.13%) needed ICU care. A significant
need (p=0.0323) of non-invasive ventilation arose
in group of raised FBG level (5.38%) as compared
to patients of normal FBG level (3.64%). Similarly,
need of invasive ventilation also found to be
significantly higher (p=0.0455) in group of raised
FBG level 3.74% patients) as compared to group
of normal FBG level (2.39% patients). The need of
ICU care in patients of raised FBG level and normal
FBG level was 13.63% and 9.89%, respectively
(p=0.0033).

Outcome: A total of 2676 patients (97.31%)
alive whereas, 74 patients (2.69%) succumbed to
COVID-109 till 28 days of positivity. Total number
of alive patients in group of raised FBG level
was proportionally lower (96.26%) than that of
normal FBG level (97.83%) (p=0.0172). COVID-19
related mortality in group of raised FBG level was
significantly higher (3.74%) as compared to group

of normal FBG level (2.17%) (p=0.0172). Average
duration of hospital stays was significantly
prolonged (p=0.0008) in patients with raised FBG
level (14.45 dayst 6.12) as compared to patients
with normal FBG level (13.69 dayszt 5.34).

Discussion

The ongoing COVID-19 pandemic is taking a heavy
toll worldwide and effective measures have to be
taken to minimize its influences and to lower its
mortality. Bhandari et al in their study suggest
that uncontrolled diabetes mellitus associated
with higher susceptibility for COVID-19 infection
and severity in terms of clinical manifestations,
inflammatory storm, rapid pulmonary invasion,
requirement of more intensive treatment and a poor
outcome.(18)Previous studies have shown that
diabetes and acute uncontrolled hyperglycemia
(defined as blood glucose >180 mg/ dL twice within
any 24 h period) are related to morbidity and/or
mortality from COVID-19."4"* Hyperglycemia
and/or diabetes were identified to be risk factors
for morbidity and mortality caused by infection
with community-acquired pneumonia (CAP),
SARS and MERS."*"

Previous studies showed that, patients of
COVID-19 might suffer from stress hyperglycemia®
may develop acute insulin resistance, manifested
by hyperglycemia and hyperinsulinemia.” Certain
non-diabetic conditions like systemic inflammatory
response syndrome (SIRS), severe sepsis, and
traumatic brain injury tend to have hyperglycemia.”
Hyperglycemia at admission to the intensive care
unit (ICU) is directly related to increased mortality
or morbidity.? At the same time, drugs such as
corticosteroids and antibiotics, could also increase
serum level of glucose.?* Corticosteroids used
for treatment of COVID-19 patients, promotes
gluconeogenesis in the liver, reduces glucose uptake
and utilization in peripheral tissues and enhance
the effects of other glycemic hormones.* This study
shown about impact of new onset hyperglycemia
on presentation and progression of COVID-19.
In our study nearly one third of patients (33.09%)
presented with new onset hyperglycemia during
early hospitalization after matching with age and
gender. 368More than half of patients (56.36%)
have symptomatic presentation for COVID-19 and
symptomatic presentation especially fever, cough
and shortness of breath were found to be higher
in patients having raised FBG level as compared to
group of normal FBG level. Hence, hyperglycemia
tends to precipitate various symptoms of
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COVID-19 by increasing inflammatory response.
Hyperglycemia reduces expression of ACE2
and its anti-inflammatory effect mostly due to
glycosylation. This might explain the occurrence
of a severe acute lung injury and ARDS in diabetic
patients. This makes hyperglycemic population
with or without other comorbidities susceptible to
a higher morbidity and mortality due to COVID-19.
A severe disease in such patients requires intensive
approach to manage COVID-19.

Patients with raised FBG level have increased
inflammatory markers especially total leukocyte
count, neutrophil-to-lymphocyte ratio, ferritin,
C-reactive protein, D-dimer and IL-6 as compared
to patients with normal FBG level. The average
white blood cell count was found to be higher in
patients of raised FBG level mostly attributable to
exaggerated secondary inflammatory response in
these patients. Neutrophil to lymphocyte ratio was
also raised in peripheral blood of patients of raised
FBG level, possibly due to neutrophilia or a relative
lymphocytopenia as a consequence of COVID-19
infection.

Furthermore, the serum levels of inflammatory
biomarkers such as ferritin, IL-6, and CRP were also
raised in group of raised FBGlevel. IL-6is a predictor
of disease severity and prognosis, and has longer
expression time than other cytokines like TNF and
IL-1.* Huang et al. confirmed the elevated IL-6
levels beside a significantly low lymphocyte count,
in patients with SARS-CoV-2 infection, especially
those presenting with severe pneumonia.” Elevated
level of serum ferritin is an indicator of activation of
the monocyte-macrophage system, that contributes
significantly to the inflammatory storm associated
with COVID-19.7 In the present study enhanced
ferritin levels were found to be in patients of raised
FBG level, suggesting a higher susceptibility of such
patients for an inflammatory storm, responsible for
rapid deterioration of COVID-19. Inflammation in
COVID-19 can cause hypoxia induced thrombin
activation which significantly enhances serum
level of D-dimer.” In this study D-dimer levels
were observed to be significantly higher in patients
with raised FBG level as compared to the patients
of normal FBG level.

This finding is an indication of a hypercoagulable
state and even disseminated intravascular
coagulation in such patients. In our study, patients
having raised FBG level are more prone for
symptomatic presentation as compared to patients
of normal FBG level. Higher proportion of patients
presented with severe and critical illness in group
of raised FBG level. Lung involvement in COVID-19

patients assessed by chest radiograph and high-
resolution computed tomography (HRCT) of chest.
Classic for COVID images on CXR with average
visual score were found to be higher in patients of
raised FBG level as compared to group of normal
FBG level suggestive of higher probability of
lung involvement in patients of raised FBG level.
Average CT severity score also found to be higher
in patients of raised FBG level as compared to
patients of normal FBG level. Quantitative HRCT
of lung can automatically detect nature of lung
involvement and quantify the dynamic changes
of lung lesions during COVID-19. Patients having
active COVID-19 disease associated with ground
glass opacity (GGO) in HRCT chest, while GGO
with consolidation were the main appearances at
recovery state.”

COVID-19 patients having moderate, severe or
critical illness required supportive oxygen therapy
by low flow mask, high flow mask, non-invasive
ventilation or invasive ventilation. Patients having
raised FBG level were needing more invasive and
non-invasive ventilation with ICU care as compared
to patients of normal FBG level. A low recovery
rate, high mortality and prolonged hospitalization
indicated a poor outcome in patients with raised
FBG level as compared to the patients of normal
FBG level. It is recommended that close attention be
paid to hospitalized COVID-19 patients with raised
FBG level, regardless of whether they have been
previously diagnosed as having diabetes.

Insulin therapy is proved to be a milestone for
control of hyperglycemia in patients of COVID-19.
However, intense glucose control in patients of
hyperglycemia during ICU care predispose for risk
of hypoglycemia which further enhances morbidity
and mortality in these patients. A recent review
study showed that, to treat hyperglycemia, insulin
therapy should be used to maintain the glucose level
between 8 mmol/1 and 10 mmol/I. Insulin therapy
in patients of COVID-19 reduces the mortality and
morbidity resulting from high FBG.” Limitations
of this study includes that this was a retrospective
study. This study did not cover HbAlc, a long-term
glycemic control indicator that helps distinguish
patients with poor long-term glycemic control
from those with COVID related hyperglycemia.
Simultaneously data related to effect of glucose
lowering agents (e.g. insulin, metformin) on
the outcome of our patients was not available.
However, we believe that acute hyperglycemia has
higher prognostic importance as compared to long-
term glycemic control in hospitalized COVID-19
patients.

IJDAE / Volume 2, Number 2 / July-December 2020



Sudhir Bhandari, Govind Rankawat / New Onset Hyperglycemia in Patients of COVID-19 in India 77

Conclusion

From the findings of the present study, it can
be concluded that FBG >126 mg/dL during
hospitalization is an independent predictor for
severity and mortality in patients with COVID-19
without pre-existing diabetes mellitus. The severity
of COVID-19 in patients of raised FBG level is a
consequence of dysfunctional immune system,
with higher susceptibility to viral infection and
an enhanced immune response like cytokine
storm. Such type of immune response provides
a favorable environment for viral survival and
a longer recovery duration in hyperglycemic
patients. Higher attention required for management
of COVID-19 patients with raised FBG level as
compared to patients of normal FBG level. Sugar
charting and management should be recommended
for all COVID-19 patients even if they do not have
previously diagnosed diabetes mellitus, as most of
COVID-19 patients are prone to glucose metabolic
disorders.

Hyperglycemia should be considered a risk
factor for an overall higher susceptibility for
COVID-19 infection and severity in terms of
symptomatic presentation, inflammatory storm,
rapid pulmonary invasion, requirement of more
intensive treatment and a poor outcome. During
a pandemic of COVID-19, FBG can facilitate the
assessment of prognosis and early intervention
of hyperglycemia to help improve the overall
outcomes in treatment of COVID-19.
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