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Abstract:

Background: An infection with the deadly COVID-19 virus is more likely to occur in people with type 2
diabetes mellitus. The virus itself causes an altered glycemic state by raising insulin resistance and lowering beta
cell production. This leads to increased blood sugar levels. Aims: In order to make a comparison between the
clinical outcomes of people who have diabetes and those who do not have diabetes in terms of survival,
mortality, and fatality rates across various categories of clinical severity in both waves of the COVID-19 study.
Methods: A tertiary care hospital served as the location for the execution of this retrospective investigation. The
data on a total of 1773 participants were gathered from wave one and wave two of the ofCOVID-19 epidemic
among diabetics and those who did not have diabetes. Results: In the first wave of the study, there were 1283
individuals who did not have diabetes, but 224 patients (14.9%) did have diabetes. During the second wave,
there were 205 individuals, of whom 77 people did not have diabetes and 61 persons did have diabetes.During
the first wave of the study, there were no verified fatalities among the non-diabetic participants who made up
1283 of the subjects who survived. Out of the diabetics, 199 (88.8%) made it through, while 25 (11.16%) did
not. The number of non-diabetics who survived wave two was 192 (94%), whereas the number of diabetics who
survived was 52 (81.88%). The death rate was determined to be 13 (6.34%) among non-diabetic individuals and
9 (14.75%) among diabetic individuals, respectively. First wave diabetes had a Case Fatality Rate (CFR) of
11.16 percent. The CFR was 14.75 percent in diabetics and 4.33 percent in non-diabetics, according to the
second round of studies. Conclusion: The CFR was found to be high in both waves in diabetics, which suggests
that increased glycated hemoglobin and poor blood sugar management both enhance the chance of severity. In
wave two, the CFR indicated that non-diabetics were experiencing an enhanced cytokine storm.

Keywords: Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-Cov-2), Hyperglycemia, Wave One.
Wave, Two, Case Fatality Rate.

INTRODUCTION:

The city of Wuhan, which is in the Chinese province of Hubei, was the scene of the first confirmed cases of
atypical pneumonia brought on by the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
towards the end of December 2019.The World Health Organization (WHQ) declared the 2019 coronavirus
disease (COVID-19) to be pandemic on March 11, 2020 [1]. This happened as a direct effect of the virus' rapid
global dissemination. An infection with Covid-19 may be asymptomatic, cause mild upper respiratory
symptoms, cause abrupt respiratory failure requiring critical care, or any combination of these three outcomes
[1]. In India, the first wave started in March of 2020 and peaked in the middle of September of the same year.
The peak of the second wave was achieved in April 2021, and it persisted there until May of the same year[1].
Among the many other ways that the second wave of diabetes was different from the first, researchers found
variations in the course of the illness [2]. This was only one of many ways the second wave of diabetes differed
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from the first. Around the world, it was estimated that 463 million people had diabetes mellitus [2, 3], or 9.3
percent of the total population. One of the problems the world has was diabetes. Insufficient glucose metabolism
as a consequence of either an absolute or relative insulin shortage and its usage characterizes diabetes mellitus, a
challenging and chronic systemic disease [4]. One of the reasons why this was the case was because diabetes
was a systemic illness that wreaked havoc on the body. When people with diabetes are exposed to COVID-19, a
chronic inflammatory condition, their immune and inflammatory systems respond more strongly, which in turn
encourages the production of cytokines and hyperglycemia [4]. This resulted in the development of
hyperglycemia, which then produced advanced glycation end products, which in turn brought on oxidative stress
and glucotoxicity in a range of tissues spread across the body [4]. As a result, it is likely that persistent
inflammation and hyperglycemia are what interact to cause mortality and multi-organ failure [5].

One of the most significant independent risk variables for a severe COVID-19 course was poor glucose
management.Higher levels of hyperglycemia in diabetics are a result of an abnormal glycosylation of the ACE2
receptor, which leads to insulin resistance and pancreatic cell dysfunction [6, 7].The World Health Organization
(WHO) recommends high steroid dosages for patients with severe or critical COVID-19 since doing so
considerably reduces the patient's risk of dying [8]. For a very long time, it had been known that steroid therapy
would promote peripheral insulin resistance, which would eventually lead to the emergence of hyperglycemia.
Stress had a significant role in the development of hyperglycemia. Acute diseases brought on by COVID-19
resulted in the release of cortisol, adrenaline, and glucagon into the system. This directly led to an increase in
gluconeogenesis in the liver, which resulted in a brief surge in blood sugar [9,10]. These behaviors lead to
hyperglycemia, which in turn is likely to cause glucose toxicity of b-cells, which further reduces the insulin
secretory activity. Inflammatory cytokines and excessive steroid use both have the power to reduce the body's
capacity to produce insulin [11]. People with COVID-19 may have glucose dysregulation, which may be a result
of any one of the aforementioned routes or may be exacerbated by a combination of pathways. Numerous
studies have shown that diabetes is associated with a high risk of serious to life-threatening illness (14%-32%).
Patients with COVID-19 have a prevalence of diabetes that ranges from 5% to 20%, and they are at a much
higher risk. Diabetes has been identified as a co-morbidity in both waves [12]. Further research is necessary to
fully understand the similarities and differences between the two waves of diabetes and non-diabetics in terms
of their characteristics. In order to compare survival and fatality rates across all levels of clinical severity and
draw comparisons between the data from the two waves, it is important to perform a study of COVID-19
hospitalized patients in both diabetics and non-diabetics. We divided the total number of SARS-CoV-2 cases
documented in the 10 days before to admission by the total number of COVID-19-related fatalities to arrive at
the case fatality ratio [13]. because it often took 10 days or more between the onset of symptoms and admission
to an intensive care unit (ICU) [13].

Understanding how COVID-19 patients with diabetes mellitus have poor blood glucose homeostasis may help
in the early detection of diabetes complications and mortality. The development of diagnostic tools, potent
medications, and vaccines, all of which contribute a significant deal to the decline in mortality, are primarily due
to the case fatality rate. By comparing the overall number of deaths to the total number of confirmed cases of
Covid-19 reported in Indian medical literature, the case fatality rate was calculated. The case fatality rate might
be calculated thanks to this comparison. This was the first study to evaluate clinical outcomes between
individuals with diabetes and those without the illness throughout the course of two research cycles and across a
variety of diabetes severity levels. In India [14], where there is a shortage of knowledge on the problem, this
was the first research to compare people with diabetes and those who did not. This was one of the first
retrospective studies to compare the case fatality rate of people with diabetes to those without diabetes among
the two waves of the COVID-19 trial.

MATERIAL AND METHODS:

Study design:

Inclusion Criteria

Patients who tested positive for SARS-CoV-2 using RT-PCR using nasal and oropharyngeal swabs and were
older than 18 years of both sexes. Type Il Diabetes Mellitus patients. The American Diabetic Association
(ADA) used HbAI1C and fasting blood glucose to diagnose diabetes in patients. Non-diabetics had normal
fasting blood sugar levels and no prior history of DM. In this study, DM was defined as having HbAlc 6.5%,
fasting glucose 200mg/dL, medical records suggesting a known case, and anti-DM medication usage. HbAlc
6.5, fasting glucose 70-100mg/dL, and no history of DM or anti-DM medicine use were considered to be non-
DM [15].
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Exclusion criteria:

Co morbid conditions, including but not limited to, cardiovascular disease, trauma, infection, burn, and chronic
inflammatory diseases including lupus, vasculitis, rheumatoid arthritis, and inflammatory bowel disease,
disqualified patients from participation in the experiment. Patients having symptoms compatible with COVID-
19 who reported to the hospital but did not need hospitalization because their infection could not be confirmed
by RT-PCR in the laboratory.

Data collection:

The portion of the health record from which the patient information was derived. The pandemic's first wave and
second wave were both taken into account. Patients' ages, genders, dates of admission, and a number of other
demographic information were noted.

During waves 1 and 2 of the COVID-19 trial, a total of 1773 data points were gathered due to the availability of
fasting blood glucose and glycated hemoglobin on the day of admission. The analysis of the findings was built
on these data points. Then, these data were split into two separate groups: the first group included individuals
with diabetes mellitus, while the second group included those without the disease. In the first group, 223 people
had diabetes, compared to 1283 participants without the condition. When the second wave of patients came,
there were 61 individuals with diabetes and 205 persons without the disease. [15]

Depending on the severity of their clinical symptoms, participants were categorized as asymptomatic, mild,
moderate, severe, or critically ill. When a patient tests positive for SARS-CoV-2 using a virologic test (such as a
nucleic acid amplification test or an antigen test) but does not exhibit symptoms like COVID-19, the terms
"asymptomatic™ and "presymptomatic infection” are used to characterize them. The new criteria that the NIH
has created for assessing the impact of the COVID-19 outbreak have only lately been made public by the Indian
government. These recommendations were used to gauge the patient's sickness severity at the time of admission.
More information on these criteria is given in the next paragraph [16].

Patients with COVID-19 symptoms (fever, cough, sore throat, malaise, headache, muscle pain, nausea,
vomiting, diarrhoea, and loss of taste and smell) who don't also exhibit symptoms of more severe respiratory
distress (such as shortness of breath, dyspnea, or abnormal chest imaging) are thought to have a mild illness.
Like its name would imply, a mild sickness does not endanger life.

People with a mild form of the sickness are those whose oxygen saturation (SpO2) is less than 94% in room air
at sea level and who demonstrate symptoms of lower respiratory disease on clinical examination or imaging.

A severe sickness is recognized when a patient's oxygen saturation (SpO2) on sea level room air is lower than
94%, their PaO2/FiO2 is lower than 300 mmHg, their respiratory rate is more than 30 breaths per minute, or
their lung infiltrates are higher than 50%.

A severe sickness may cause a patient to have respiratory failure, septic shock, or organ dysfunction.

Participating in a Fasting Period A chemical analyzer (Beckman Coulter AU 700) was used to measure the
levels of glucose in the blood. Fasting blood glucose levels were regarded as normal when they were between 70
and 100 mg/dL. [15]

As part of routine hospital practice, inflammatory laboratory blood markers including LDH, CRP, D-dimer, and
serum Ferritin were assessed to see whether or not there was a relationship between the severity of the disease
and the chance of death. The study's main finding was a comparison of clinically significant fatality rates and
survival rates for hospitalized people with and without diabetes. By dividing the total number of COVID-19
cases among diabetes patients and non-diabetics by the number of confirmed COVID-19 deaths, we were able to
calculate the overall case fatality ratio. As a result, we were able to contrast the intensity of the initial and
second waves of the epidemic.

Statistical Analysis:

The data was then subjected to an SPSS version 22 analysis after being entered into an Excel spreadsheet.
Counts and percentages were used to show how well each group was represented. The chi-square test was used
to gauge the qualitative data's degree of significance. The continuous data were investigated for probable
normality using the Shapiro-Wilk and Kolmogorov-Smirnov statistics. When reporting on continuous data, the
mean and standard deviation are two statistics that are often utilized. To determine the standard deviation of the
difference between the two quantitative variables, an independent t-test was performed. The median difference
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between the two quantitative variables was determined using the Mann-Whitney U test as a significant test. Due
to the skewed distributions of both quantitative variables, this was done. The quantitative data was subjected to
Analysis of Variance (ANOVA) in order to identify which group's mean values were substantially different
from those of the other groups. The mean difference between three or more groups was calculated using the
Kruskal-Wallis test when the distribution of the quantitative data was skewed. When the test was run, this was
the situation. A result was considered statistically significant if it had a p value of less than 0.05, which
signifies the chance that the outcome is correct, after all relevant statistical testing processes had been carried
out.

RESULTS:

Tablel: Mean age comparison between 1% wave and 2" wave wave of Covid with respect to Diabetics and Non-
Diabetics

1st Wave 45.01 15.51 0.456
Ni nd
Diseases Non-Diabetes Wave 2" wave 4858 16.27
status Wave
Diabetes Wave 1st Wave 55.65 12.52 0.029*
2" wave 53.84 11.50

Table 1: The average age of diabetics in Covid 1st wave was 55.65 + 12.52 years, and in 2nd wave, 53.8 + 11.50
years. Diabetics had a substantial mean age difference between waves (P=0.029*). Non-Diabetic individuals in
Covid 1st wave had a mean age of 45.01 £ 15.51 years, and in 2nd wave, 48.58 * 16.27 years. The mean age of
non-diabetic patients did not alter across waves. 0.456 p-value.

Table 2: Comparisons of Gender between 1% wave and 2™ wave of Covid-19 with respect to Diabetics and
Non-Diabetics.

[0) *

e Diabetics(N=224) ?g‘;‘:le 155 169.19% P< 0.0001*
Non-Diabetes(N=1283) ?e/zlrilzle ggi 217%505% P <0.0001

e Diabetics(N=61) ?:;':Ie ‘11‘71 ‘21222 P= 0.0234*
Non-Diabetes(N=205)  oac e oL P <0.0001

P < 0.0001 statistically significant.
Table 2: In wave one, there were 69.1% men and 30.8% women who had diabetes, compared to 57% men and
43% women who did not. Statistically speaking, there was a substantial difference between the male and female
groups (p 0.0001).*
In the second wave, there were 48% men and 28% women with diabetes, compared to 64.2% men and 36%
women without diabetes. A statistically significant difference existed between the male and female groups (p
0.0001).
Table 3: Distribution of subjects with respect to Diabetes and Non-Diabetics in wave one and two among
clinical severity

1% wave N=1507 Clinical Severity

Mild Moderate Severe Critical
Non Count (%) 1028(89.9% ) | 228(72.2%) | 21(58.3%) 6 (54.5%) 1283 (85.1%0)
Diabeti
c
Diabeti | Count (%) 116 (10.1%) 88 (27.8%) | 5 (45.5%) 15 (41.7%) 224 (14.9%)
c
2" wave N=266
Non Count (%) 147 (81.1%) 42 (66.7%) | 8 (72.7%) 8(72.7%) 205 (77.0%)
Diabeti
c
Diabeti | Count (%) | 34 (18.9%) 21 (33.3%) | 3(27.3%) 3 (27.3%) 61 (23.0%)
c

#Kruskal Wallis test
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Table 3: In wave one, 1283(85.1%) were Non-Diabetic and 224(14.9%) were diabetic. In 2nd wave, 204
(77.0%) were Non-Diabetic and 61 (23.3%) were diabetic.

Table 4: Comparisons of Fasting Blood Glucose, Glycated Hemoglobin with respect to Diabetes and Non-
Diabetics in wave one and two

Wave one n=1507

variables (Mean and SD) Non Diabetic Diabetic 95% ClI P-value

Fasting Blood Glucose mg/dL | 107+33 391480 277.84 t0 290.15 P <0.0001

Glycated hemoglobin % 52+12 13.5+18 591t09.6 P <0.0001
2" wave N=266

Fasting Blood Glucose mg/dL | 110423 449176 327.06 to 350.9 P <0.0001

Glycated hemoglobin % 52+20 15.5+ 25 4.19 10 16.40 P =0.0001

Chi-square test,P < 0.0001* statistically significant.

Table 4: The 2nd wave mean and SD of Fasting Blood Glucose was 449+76, considerably higher than wave one
(391+80) with P < 0.0001. Diabetic patients had substantially higher glycated hemoglobin in wave 2 (15.5+25)
compared to wave 1 (13.5+18) with P = 0.0001. Non-Diabetics have no substantial fasting blood glucose-glycated
hemoglobin differential.

Table 5: Distribution of Outcome of survival and death among Diabetics and Non-Diabetic in 1% wave
Covid-19 in clinical Severity.

Clinical Severit

o Wave one
ut N=1507 Mild Moderate Severe Critical
come
Non
. L 1028(80.12% | 228(17.77% | 21(1.63% o 1283
g)labetlcs—128 ) ) ) 6 (0.46%0) (100%)
Diabetic i
[0) [0) 0, 0, (0)
Surviva | Ne224 110(49%) | 86(38.39%) | 2 (0.89%) | 1(0.4%) | 199(88.8%) | 0.0001
| Insulin
[0) 0, - - 0]
therapy 08 (7.29%) | 04(4.65%) 12(6.03%)
Oral 187(93.96%
hypoglycemic 102(92.72) 82(95.34% 2(100% 1(100% ) wee
therapy
Non
Diabetics=128 NIL
3
1 1 0,
ﬁfzbze:'c 6(2.6%) 2(0.89%) | 3(1.3%) )14(6'25 % | 95(11.16%) o
Death -
Insulin . . o | 13(92.9% . 0.0001
therapy 5(83.3%) 1(50%) 3(100%) | 22((88%)
Oral
hypoglycemic | 1(16.6% 1(50%) - 1(7.14%) | 3(12%)
therapy

significantly significant (P < 0.0001).The Kruskal Wallis test is shown in Table 5. In wave one, all 100% non-
diabetic participants (1283) survived, whereas 88.8% diabetes subjects (199) survived with P values <0.0001.
Significantly increased diabetic fatalities 25 (11.16%), 14 (6.25%) of which had severe respiratory failure, on
ventilator, and 3 (1.3%) in ICU with oxygen assistance. Non-Diabetics had no recorded fatalities with P values
<0.0001.In diabetics who lived, 12 (6.03%) were on insulin and 187 (93.96%) were on oral hypoglycemic
medication. Those who died, 22 (88%) were on insulin and 3 (12%).
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Table 6: Distribution of Outcome survival and death among Diabetics and Non-Diabetics in 2nd wave of
Covid-19 in clinical Severity.

Clinical Severit

2nd wave N=266

Mild Moderate Severe Critical

Non (0) (o) [0) [0) (0)

Diabetics=205 145(70.73%) | 38(18.62%) | 3(1.47%) | 6(2.9%0) 192(94%)

Diabetic n=61 | 31(50.81%) | 18(16.08%) | 2(3.27) 1(1.63%) | 52((81.88%)
Survival

Insulin

therapy 5(16.12%) | 06(33.33%0) - - 11(21.15%)

Oral

hypoglycemic 26(83.87 | 12(66.66%0) | 2(100%) | 1(100%) | 41(78.84%)

therapy

Non (0) 0] (0) [0) (0)

Diabetics=205 2(0.97%) 4(1.9%0) 5(2.4%) | 2(0.97%) | 13(6.34%)

Diabetic n=61 3(4.9%) 3(4.9%) | 1(1.63%) | 2(3.27%) | 9(14.75%)
Death Insulin

0, 0, [0) [0) [0)

therapy 2(66.66%) 2(66.66%) | 1(100%) | 2(100%0) 7(77.77%)

Oral

hypoglycemic 1(33.33%) 1(33.33%) - - 2(22.22%)

therapy

Table 6: In the second wave, 192 non-diabetics (94%) survived compared to 52 diabetics (81.88%).With P <
0.0001. Diabetes was associated with 9 (14.75%) deaths compared to 13 (6.3%) among non-Diabetics, with P
values <0.000.1Diabetes patients who survived were 11(21.15%) on insulin therapy and 41(78.84%) on oral
hypoglycemic medication, whereas those who died were 07(77.77%) and 2(22.22%).

Table7: Distribution of C-RP, LDH, D Dimer and Ferritin among Diabetics and Non-Diabetics among 1%
and 2nd wave wave ofCOVID-19

1% wave 2" wave wave

. Diabetes . Diabetes
Parameters Non Diabetes mellitus Mean £ | P values Non Diabstes mellitus Mean P values

Mean + SD Mean + SD
SD +SD
CRP mg/dL 424+57 7.24 £6.85 <0.0001 5.99 5.7 9.45 +9.72 <0.0001
LDH IU/L 263.55+179.3 274.86+114.32 <0.0001" | 255.55+179.3 | 294.86 +114.32 | <0.0001"
ki 488.79+971.3 755.96+1765.9 <0.0001" | 450.59 +871.3 | 865.23+1565.0 | <0.0001"
(mcg/mL)

Tﬁg}ﬂ;‘ 324.27+337.2 | 388.43 +288.94 | <0.0001" | 324.27+337.29 | 588.43 +35094 | <0.0001"

P < 0.0001 statistically significant.#Mann Whitney U

Table 7:In wave one, mean and SD of inflammatory markers in Diabetic were significantly high with CRP (7.24 +
6.85 ), LDH (274 +114.32),D Dimer (755+ 1765.97), Ferritin (388.43+ 288.94) compared to Non diabetic group
with CRP (4.24+5.70),LDH (263.55+179.30),D Dimer(488.79+971.30),Ferritin(324 £186.55).In 2nd wave mean
and SD of inflammatory markers in Diabetic were CRP (9.45 +9.72), LDH (294.86 +114.32),D Dimer
865.23+1565.0), Ferritin (588.43 +35094) were increased with statistically significant p values of <0.0001"
compared to Non diabetic CRP (5.99 #5.7),LDH (255.55 +179.3),D Dimer(450.59 +871.3),Ferritin(324.27

+337.29).
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Table 8: Case Fatality Ratio among diabetic and non-diabetic deaths in wave one and 2nd wave

1% wave=1507
Mild Moderate Severe Critical

Fatality rate P value

Total ‘

dead dead dead dead

Diabetic 224 6 2 3 14 11.16% ]

(\[o]j]
diabetic 1283 0 0 0 0 0

2"%wave=266

Diabetic 61 3 3 1 2 14.75%

Non 205 2 4 5 2 43% P =0.0072
diabetic

Table 8: When compared with non-diabetics, diabetics had a case fatality ratio of 11.16% in the first wave of |
the study. In the second wave of the case fatality ratio study, the ratio for non-diabetics was 4.3%, while the
ratio for diabetics was 14.75%, indicating that fatalities were seen in both categories.

DISCUSSION:
This retrospective cross-sectional study investigated 1773 COVID-19 patients, both diabetic and non-diabetic, at
a tertiary hospital in ....... In wave one, 1283 were non-diabetic and 224 had diabetes from March to September

2020. In the 2nd wave, 204 were non-diabetic and 61 diabetic from January to May 2021. First wave had more
subjects than second. The wave differences were unknown. Novel SARS-CoV-2 variant, enhanced illness
information, laboratory COVID-19 testing, intensive care units for extreme severity, better treatment mode, and
vaccination status are plausible causes [17]. Patients averaged 21-70 years old. The average age of diabetics in
Covid Wave 1 was 55.65 = 12.52 years, whereas in Wave 2 it was 53.84 + 11.50 years. Diabetics' mean age
varied greatly between waves. Non-Diabetics' average age in Covid 1st wave was 45.01 + 15.51 years, and in
2nd wave, 48.58 + 16.27 years. The mean age of non-diabetic patients did not change between waves.

In wave 1, 69.1% of diabetics were male and 30.8% female; 57% were male and 43% female. A significant
difference existed between men and women in both groups (p < 0.0001). Jain, S. Paranjape, et al. found
diabetes men over 60 were older [18].

In the second wave, diabetics comprised 48 percent of the population whereas non-diabetic individuals
comprised 64.2 percent of the population. Significantly different between males and females from a statistical
perspective (p less than 0.0001).The older population was disproportionately impacted by both the first and
second COVID-19 pandemics that occurred in India [19], as seen in Tables 1 and 2. According to Iftimie et al.
[20], more younger patients were hospitalized during wave two than during wave one.

SARS-CoV-2 may affect people of both sexes, although investigations conducted throughout the globe found
that older males were more susceptible (more than 50%).Both putative androgen response elements (ARES) and
oestrogen response elements (ORE) have an effect on innate immunity; as a result, males are more susceptible
to infection [21]. According to a number of studies, men have a higher risk of contracting a viral infection and
manufacture less antibodies than women do. When women have greater amounts of TRL7, this leads to
increased levels of interferon- and an improvement in their innate immunity [22].

According to Uday Yanamandra et al. [23], 32% of individuals in wave one and 25% in wave two were diabetic,
suggesting COVID-19 infections include younger guys with impaired glucose metabolism.

The major outcome was survival vs. mortality in diabetics and non-diabetics of varied clinical severity. Wave
one of 1283 non-diabetic participants survived with 732 (57%) men and 55 (4.2%) women. No deaths recorded.
Of 224 diabetics, 199 (88.3%) survived and 25 (11.6%) died. In the second wave, 192 (94%) of 266 non-
diabetics survived while 13 (6.34%) perished. 52 diabetics (81.8%) survived, 9 (14.7%) died. Diabetics died
11% from COVID-19, compared to 1% for non-Diabetics. The ICU on ventilator killed 14 men and 8 women in
wave one of critically ill diabetes. Gupta R, Ghosh A, Singh AK, and Misra et al.'s study was financed [24].
While non-diabetics had an average fasting blood glucose of 107+33 mg/dl and HbA1C of 5.2 £ 12, diabetics
had 391+80 mg/dl in wave one and 449+76 in wave two The mean and SD HbA1C values in wave one were
13.5+25, and in wave two, 15.5+20. Increased blood sugar and Glycated hemoglobin associated to mortality in
both waves. Bode et al. [25] showed that COVID-19 patients (n = 184) with uncontrolled hyperglycemia
(defined as >2 blood glucose value, >180 mg/dl during any 24-hour period) had a greater death rate (41.7 vs.
14.8%, p 0.001). Diabetes patients died more in COVID-19 due to stress-induced blood glucose increases and

260



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833  VOL14, ISSUE 09, 2023

cytokine and endogenous steroid production. Hyperglycemia increases pancreatic beta cell ACE receptors,
affects innate immunity, neutrophil dysfunction, inhibits complement and immunoglobulin activity, damages
endothelial cells, and promotes coagulopathy, which increases cytokine release.[26]. Merzon E, Shpigelman M,
Green I. Their investigation related increased glycated hemoglobin to hospitalization and hypercoagulability, as
in the current study with fasting blood glucose over 449mg/dl and HbA1C of 15.5% in critically sick ventilator-
dependent patients with raised CRP, LDH, and Ferritin. Tablel-7 reveals hypercoagulability with 1815.96
mcg/mL D Dimer [27].

Researchers Wu J., Zhang J., Sun X., and others showed that diabetes was a major factor in wave one mortality.
In the COVID-19 study, those with diabetes had a mortality risk that was 2.95 times higher than non-diabetic
people [28]. During the whole of the quarantine, it was difficult to get medication, insulin, needles, glucose
strips, and other supplies [29]. The second wave of non-diabetics had a higher mortality rate. As a consequence
of the recurrence of COVID-19, many hospitals stopped providing services in their outpatient departments,
diabetes treatment suffered, and poor glucose control was the end outcome [30]. The second wave was more
severe than the first, spread more quickly, and was highly contagious. Patients diagnosed with diabetes who had
higher admission levels of CRP, LDH, Ferritin, and D dimer were more likely to pass away. Wave 2 was much
higher in height than wave 1. Admission hyperglycemia, d-dimer levels, and CRP levels have all been linked to
poor patient outcomes [30].

The secondary finding was that the diabetes CFR for wave one was 11.16%. Deaths due to causes other than
diabetes: none. In the second wave, the death rate for those without diabetes was 4.3 percent, whereas the death
rate for diabetics was 14.75%. In the second wave of the study, diabetic patients had higher levels of
inflammatory markers as well as CFR, FBS, and glycated hemoglobin [31]. After the first wave, the COVID-19
clinical guidelines suggested administering intravenous steroids and antivirals. Before the improved severe
illness intravenous steroid recommendations were implemented, the CFR was 3.53 times higher than it is now.
The second wave observed an increase in CFR in diabetics as well as non-diabetics due to a highly transmissible
form of SARS-CoV-2-B.1.617, low social distance among young people, and self-treatment. Even though there
were many Covid-19 labs, only a small number of persons were tested. Patients with moderate to severe illness
were not hospitalized during later phases of COVID-19, and only adults were vaccinated [32]. individuals who
were treated with insulin had a greater COVID-19 mortality rate compared to individuals who were treated with
metformin [33].

Limitations:

Despite producing some incredibly fascinating results, the study had its share of issues. First, it's possible that
the study confounders' contributions to properly forecasting catastrophic occurrences were exaggerated. This is
because the study was based on a small sample size and was done retrospectively from a single site. For the
purpose of reporting and result analysis, only the outcome and mortality of diabetic patients with COVID-19
were taken into account. There were considerably fewer individuals with diabetes mellitus in the sample as
compared to non-diabetics. Here, neither the duration of DM nor the course of therapy are considered. The
second wave's immunization status was excluded due to the reduced sample size. The technique of therapy is
not mentioned. A DM underestimation or data that were ignored. When there are people who have the sickness
but aren't receiving a diagnosis, the CFR will overestimate the real risk of fatality. There were a sizable number
of people who did not get a COVID-19 diagnosis. By comparing the overall number of fatalities brought on by
COVID-19 to the total number of cases, the CFR rate was calculated. The total number of CFR Indians studied
in this single-centered hospital research was underestimated since only a small subset of individuals with
diabetes mellitus and non-diabetic members of the general population were evaluated.

CONCLUSION

The researchers came to the conclusion that more individuals were in wave one than in wave two based on the
findings of the retrospective study comparison between participants with diabetes and subjects without diabetes.
Men were affected by both waves of the pandemic, in contrast to women. Seniors often experienced the first
wave of diabetes effect, but younger people saw the second wave of non-diabetic impact. When compared to
those with diabetes, individuals without diabetes had greater survival rates. In wave one, only deaths among
individuals with diabetes were documented, but no deaths among those without diabetes were found. Deaths
during the second wave included both those with diabetes and people without the disease. First, as diabetes has
the potential to cause severe COVID-19, it is essential to maintain appropriate blood glucose monitoring. The
high death rate during wave one was mostly caused by the lack of knowledge on COVID-19's pathogenic role in
diabetes mellitus. The fact that non-diabetic individuals passed away during the second wave while having
stable blood sugar levels shows that the organ damage and cytokine storm were made worse. Despite the fact
that mortality can be caused by a number of factors, including age, sex, hospitalization, laboratory biomarkers,
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immune state on the day of admission, and treatment, this finding shows that elevated glycated hemoglobin and
hyperglycemia in diabetes mellitus were possible risks or comorbidities for severity. As a result, COVID-19 has
to be evaluated in diabetes mellitus with more care.

Conclusion: Whether or whether COVID-19 patients are already aware that they have diabetes, the blood
glucose level upon admission is unquestionably a crucial signal for risk classification and guiding the
therapeutic treatment of COVID-19 patients. As a result, it is crucial that all COVID-19 patients be closely
watched for both acute and chronic types of hyperglycemia upon admission. This will guarantee that, should it
be necessary, prompt and effective treatment can be started.
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