World Journal of Pharmaceutical Sciences

ISSN (Print): 2321-3310; ISSN (Online): 2321-3086
Available online at: https://wjpsonline.com/
Research Article

Study the impact of diabetes outcomes with covid 19 in Rewa
Dr. Shivani Awasthi

Department of Biochemistry, A.P.S.U., Rewa, (M.P.) India

Received: 20-11-2021 / Revised Accepted: 30-12-2021 / Published: 02-01-2022

ABSTRACT

Eighteen months into the severe acute respiratory syndrome corona virus 2 (SARS-CoV-2)
(corona virus disease 2019 [COVID-19]) pandemic, epidemiologic studies show that diabetes
is a vital contributor to severe COVID-19 morbidity, and, conversely, COVID-19 has had a
devastating effect on the population with diabetes. Most cases that have been admitted have
been mild to moderate since the early stages of the outbreak. However, there has been an
enhance in the number of severe cases and deaths as a outcome of COVID-19, which creates
it imperative to evaluate the risk factors for progression of the disease. Current evidence from
China and the US recommends that co- morbidities such as hypertension, diabetes, obesity,
chronic obstructive pulmonary disease (COPD) and cerebro-vascular disease increase the risk
of severity and death from COVID-19. However, there are significant differences in
demographic patterns and disease trends between high-income and low- and middle-income
countries. COVID-19 infection disrupts glucose regulation, rendering glycemic control
difficult and necessitating particularly careful management in patients with diabetes.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19)
pandemic has infected .22.7 million and Killed.
795,000 people world-wide, as of 21 August 2020
(1). Normally COVID-19 infection is caused by
severe acute respiratory syndrome corona virus 2
(SARS-CoV-2), a single-stranded RNA b-corona
virus (2). Patients with diabetes are very
susceptible to adverse results and complications of
COVID-19 infection (3). The COVID-19 pandemic
is superimposing on the pre-existing diabetes
pandemic to make large and significantly
vulnerable populations of patients with COVID-19

and diabetes. Other comorbid situations frequent in
patients with type 2 diabetes, e.g., cardiovascular
disease (CVD) and obesity, also predispose
COVID-19 patients to adverse clinical results (4).

Corona viruses are a family of viruses with a
genome size of around 26 to 32 kilo bases and a
size of 80— 220 nm in diameter, making them the
largest among RNA viruses(5,6). They are
surrounded and enveloped by a outer layer which is
made by fatty acid and generally have spherical
shapes with a crown or “corona” of club-shaped
spikes on their surface. The spikes of corona virus
are responsible for the virus-receptor binding in
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cell surface (7). Arthur et al. in the 1930s were the
first to report a case of acute respiratory infection
in chickens and proposed that it may be related to a
specific type of viruses (8). Later, Fred and co-
workers in 1937 isolated and cultivated the corona
virus for the first time in the lab (9). In the 1960s,
the first human corona virus was found from a boy
who had a new type of cold(10,11). Corona virus
gains entry by binding to the cell surface receptors
via the S protein (spike), which is then cleaved into
two functional subunits known as S1 and S2 (12).
Upon binding of S1 to the specific receptor, a
conformational change is triggered in the S2
subunit, followed by viral release into the
cytoplasm after some sequential molecular steps
(12).

BARS-CoV 2 Structurs

Picture 1: Structure of SARS —COV-2 Virus .

Until today, seven types of viruses from this family
are discovered to infect humans which are SARS-
CoV, MERS-CoV (Middle East respiratory
syndrome corona virus), SARS-CoV-2, HKU1
(Human corona virus 1), NL63 (Human corona
virus NL63), OC43 (Human corona virus OC43),
and 229E (Human corona virus 229E) (13). While
the first three viruses are connected to severe
respiratory infections, others normally cause mild
upper respiratory symptoms (13). We know that
SARS-CoV-2 is a single-stranded and an
significant member of the corona virus family
which was just discovered in late 2019 as
responsible for the COVID-19 pandemic .It was
firstly reported in Wuhan, the capital of China’s
Hubei province (14,15) . COVID-19 is now quickly
spreading in more than 200 countries, and as of
May 10, 2020, there are 4.02 million confirmed
cases of COVID-19 and 279,000 -casualties
reported worldwide (16). Fever, fatigue, cough,
shortness of breathing, chest pain, and loss of smell
are the general symptoms of COVID-19 (17).
However, in severe cases, it can cause severe lower
respiratory tract symptoms and low oxygen
saturation in the blood similar to acute respiratory
distress syndrome and will need mechanical
ventilation (18). The World Health Organization
(WHO) confirmed that the COVID-19 outbreak is a
Public Health Emergency of International Concern
on January 30, 2020, and a pandemic on 11 March
2020 (19). At present, we have no exact vaccine or
antiviral treatment available to manage COVID-19.
The primary strategy for managing COVID-19
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currently is only symptomatic treatments and
supportive care in addition to isolation, and
experimental therapies (20).

As stated earlier, DM increases the problems of
COVID-19 and the risk of COVID-19 related death
(21). Present evidence shows that patients with DM
are more likely to experience severe symptoms and
problems than patients without DM due to COVID-
19 (21). One hypothesis is that hyperglycemia
facilitates the virus entry into the cells since ACE2
and virus both need glucose for their function (22).
Although to understand the exact interactions
between COVID-19 and DM needs more research,
we have reviewed the potential molecular
mechanisms involved from a cell biology point of
view. The death rate due to COVID-19 in India is
very low (i.e. 2.57%) and interestingly most (nearly
73%) of deaths are being observed in those having
comorbidities (23). Among all, diabetes discovered
to pose a particular adverse risk for COVID-19
infection (24). Uncontrolled diabetes compromises
innate immunity, the first line of defence against
SARS-CoV-2 (25) India harbors 77 million
diabetes patients, which creates it the second most
affected nation in the world, after China. The
number is projected to produce 134 million by
2045 as per the International Diabetes Federation
(26). By virtue of being with a elevated prevalence
of diabetes and a hasty upsurge in COVID-19 cases
during the unlocking phase, and with their

overlapping on morbidity and death of people, it is
necessary to study the impact of COVID-19 on
diabetic care in India and helps improvise the
preparedness for present and future thereat imposed
by COVID-19.
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Picture 2-Covid19 patients with Diabetes.

Since the outbreak of COVID-19, some studies
have been conducted to examine the
relationship between diabetes and COVID-19 (27).
However, their sample sizes were relatively tiny,
and they did not clarify whether diabetes was a
predictor of poor clinical results and higher death
of COVID-19. The aim of this study, to investigate
the association between diabetes as a comorbidity
and negative clinical courses and outcomes of
COVID-19 in a sample of patients. The findings
are expected to inform clinical treatment for
patients with both diseases and COVID-19.
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MATERIALS AND METHODS

Study Design and Participants:  This
observational study was performed on 475 patients
diagnosed with COVID-19 at APS University.
After excluding cases without information about
the history of diabetes, the final sample included
250 patients. Data were collected on admission or
during hospitalization by attending physicians and
documented in the form of electronic medical
records. This study was performed between 20
January 2021 to 28 March 2021.

Data Collection: We collected data of 475 patients
from their medical records. These data included
age, sex, comorbidities, levels of illness severity
(mild, severe, and critical), signs and symptoms,
treatment options (i.e., antiviral therapy, antibiotic

therapy) laboratory findings.

Statistical ~ Analysis:  Normally

distributed

continuous variables are expressed as means *

standard deviations. Meanwhile, categorical
variables are explained as frequencies and
percentages. The independent t-test or Mann-
Whitney U-test was performed to compare
continuous variables between the group of patients
with diabetes (Group 2) and that of patients without
diabetes (Group 1). The Kaplan-Meier survival
curves were performed to explore the prognosis of
patients with and without diabetes. Two-sided P <
0-05 was considered as statistically
significant, and all statistical analyses were
performed using Prism (version 3 for Windows).

Observation: The present study entitled, To Study
the impact of diabetes results with covid 19 in
Rewa was undertaken in the department of
Biochemistry APS University REWA (M.P). From
20 January 2021 to 28 March 2021.Study samples,
including 250 patients. Following were the
observations.

Table 1-Demographics and clinical characteristics of patients with COVID-19

Covariate Group 1 (150) Group 2(100) P-value
Age, year 64.31 +27.81 209 +43.48 P<0.0001
Sex

Male 90(60 %) 54 (54%) 0.7112
Female 60(40%) 46 (46%) P<0.0001
Comorbidity

Cardiovascular disease 75 (50%) 68 (68%) P<0.0001
Pulmonary disease 82 (54.6%) 5 (5%) 0.0002
Malignancy 41 (27.33%) 12 (12%) P<0.0001
Nervous system disease 30 (20%) 20 (20%) P<0.0001
Digestive system disease 24(16 %) 5(5%) 0.0006
The highest level of severity

Mild and general 38 (25.33%) 30 (30%) P<0.0001
Severe 60 (40%) 45 (45%) P<0.0001
Critical 52 (34.66%) 60 (60%) P<0.0001
Symptoms when admitted to the hospital

Fever or Myalgia 51 (34%) 63 (63%) P<0.0001
Respiratory system symptoms 56 (37.33%) 73 (73%) P<0.0001
Nervous system symptoms 15 (10%) 7 (7%) 0.0002
Antiviral therapy 125((83.33%) 73 (73%) P<0.0001
Antibiotic therapy 130 (86.66%) 95 (95%) P<0.0001
The appliance of Vitamin C 135 ((90 %) 90 (90%) P<0.0001
Use of corticosteroid 120 (80%) 11 (11%) P<0.0001
Deaths 4 (2.66%) 12(12%) P<0.0001
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Table -2 Laboratory results in the COVID-19 patients with or without diabetes.

Covariate Group 1 * (n=150) Group 2 # (n=100) P- Value
Interleukin-6, pg/ml 0.6690 (0.3111 to 1.455) 0.5118 (0.2271 t0 1.002) 0.0086
Procalcitonin, ng/mL 1.105 (0.4858 to 2.515) 0.7425 (0.2556 to 2.046) 0.5682
Alanine aminotransferase, U/L 1.252 (0.5743 10 2.716) 0.5766 (0.1707 to 1.555) 0.2733
Aspartate aminotransferase, U/L 1.485 (0.6827 to0 3.193) 1.219 (0.4894 to 3.011) 0.8869
Albumin, g/L 1.448(0.6654 to 3.115) 0.9513 (0.3623 to 2.487) 0.6320
Creatine kinase, U/L 1.631 (0.7501 to 3.508) 1.239 (0.4963 to 3.078) 0.7992
Lactate dehydrogenase, U/L 1.729 (0.7959 to 3.729) 1.164 (0.4602 to 2.957) 0.6734
Total bilirubin, umol/L 1.966 (0.9270 to 4.292) 1.149 (0.4763 to 2.779) 0.4312
Creatinine, pmol/L 2.280(1.063 to 5.096) 1.194 (0.4969 t0 2.884 0 0.3324
BUN, mmol/L 2.425 (1.134 to 5.464) 1.374 (0.5559 t0 3.358 ) 0.4063
Prothrombin time, s 1.632 (0.8168 to 3.432) 1.019 (0.4290 to 2.425) 0.2792
Activated partial thromboplastin | 2.269 (1.057 to 5.068) 1.275 (0.5341 to 3.053) 0.4076
time, s

Fibrinogen, g/L 2.271 (1.058 to 5.073) 0.9127 (0.3325 to 2.455) 0.2069
D-dimer, ng/mL 2.191 (1.018 to 4.857) 1.160 (0.4584 to 2.953) 0.4255
White blood cell count, x109/L 2.765 (1.322 to 6.561) 1.619 (0.6610 to 3.833) 0.5224
Neutrophil count, x109/L 2.724 (1.299 to 6.423) 1.720 (0.7038 to 4.060) 0.6470
Lymphocyte count, x109/L 2.553 (1.160 to 6.002) 2.014 (0.7733 to 4.749) 0.9216
Monocyte count, x109/L 2.065 (0.9852 to 4.707) 1.081 (0.4545 to 2.588) 0.2369
Red blood cell count, x109/L 1.994 (0.9598 to 4.393) 0.7531(0.3106 to 1.752) 0.0319
Hemoglobin, g/L 2.290 (1.094 to 5.183) 1.220 (0.5106 to 2.913) 0.3142

*Group 1 for patients without diabetes.

# Group 2 for patients with diabetes

Figure 1 - The distribution of the number of deaths by the level of illness severity in the Non DM group 1 and

the DM group 2 .
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Figure 2 — Covid 19 Comorbidities Grouped by Sex
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RESULTS

Table- 1 Shows that Group 2 consisted of 100
patients, whereas Group 1 had 150 patients. The
two groups, men’s showed no differences in gender
distribution (p = 0.7112) while women’s shows
significant  difference between two groups
(P<0.0001), means of age (P<0.0001), and the
number of patients with cardiovascular disease,
malignancy, and nervous system disease, (all
P<0.0001). However, they showed a not significant
difference in the number of patients with
pulmonary disease (P= 0.0002) or digestive system
disease (P =0.0006).

The percentages of patients with diabetes among
the severe and critical COVID-19 cases were
higher than among the mild cases (45%, 60% vs.
30%, P< 0.0001). The mortality rate was 12 % (n =
12) in Group 2 and 2.66% (n = 4) in Group 1 (P<
0.0001).

Table 2- In Kaplan Meier survival curves was used
to access the association between the clinical
factors and the severe clinical events. The
Procalcitonin, Alanine aminotransferase, Aspartate
aminotransferase, ~Albumin, Creatine Kkinase,
Lactate  dehydrogenase,  Creatinine,  BUN,
Prothrombin, Activated partial, thromboplastin
time, Fibrinogen, Neutrophil count, Lymphocyte
count, Monocyte count, Hemoglobin were not
significantly associated with Group 1 and Group 2
patients. Whereas IL -6 and R.B.C count was
significantly associated with Group 1 and Group 2
patients. Figure 1- Shows the distribution of the
number of deaths by the level of illness severity in
both groups. There were 7critical COVID-19 cases
in Group 2, and 4 cases in Group 1. Figure 2-
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shown that more male than female patients with
comorbidities and diabetes.

DISCUSSION

The prevalence of diabetes mellitus is anticipated
to increase substantially during the next decades
worldwide and considered to be major reason of
human deaths (28). People with diabetes are very
susceptible to certain infectious diseases, such as
staphylococcus aureus and  mycobacterium
tuberculosis, possibly because of their dysregulated
immune system (29,30). During the outbreak of
SARS in 2003 in Guangzhou, Yang et al. Reported
that plasma glucose levels and diabetes were
independent predictors for death and morbidity,
and metabolic control might improve the prognosis
in patients with SARS (31). Recently, COVID-19
has been a focal topic of research, and several
researches have focused on diabetes as a predictor
of clinical course and prognosis of COVID-19
cases (32). Certain studies found that diabetes
negatively  affected medical complications,
including mortality, in COVID-19 cases (33). In
my study, collected data with a large sample. |
found that COVID-19 patients with DM were older
and the proportion of patients with cardiovascular
disease were higher among COVID-19 patients
with DM than COVID-19 patients without DM.
However, the latter had a higher proportion of
pulmonary disease as comorbidities than the
former. Furthermore, Alanine aminotransferase,
aspartate aminotransferase (AST) and Neutrophil
count, were lower in COVID-19 patients with
diabetes than those without disease . My studies
similar to study of (34). Severe or critical COVID-
19 cases were more common among patients with
diabetes than those did not suffer from diabetes.
This result of my study similar to the study of (34).
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A systematic review by Huang et al. shown that
diabetes was associated with mortality, severity,
acute respiratory distress syndrome, and disease
progression in patients with COVID- 19 (35).
Having measured the association between diabetes
with the severity of COVID-19, Wu et al. revealed
the proportion of diabetes as a comorbidity among
severe COVID-19 cases was significantly higher
than that among mild cases (36). Similarly, my data
supported that the proportion of severe or critical
COVID-19 cases among patients with diabetes was
higher than that among those without diabetes. This
means the clinical course of COVID-19 in patients
with diabetes may be more severe than that in those
without diabetes. At present, the mechanisms
behind this phenomenon remain unknown;
however, high glucose levels may play a certain
role in the impaired antibacterial neutrophil
function and complications caused by chronic
diabetes (28). In addition, the comorbidity with
cardiovascular diseases, such as ischemic heart
disease and heart failure, was reported to have an
association with higher death due to COVID-19
(20). In my study population, 68% of patients with
diabetes suffered from cardiovascular diseases,
higher than that of those without diabetes. This
may partly explain that the group of patients with
diabetes had a higher proportion of COVID-19
cases in severe or critical conditions than the group
of those without diabetes.

Figure 1- Shows the distribution of the number of
deaths by the level of illness severity in both
groups. There were 7 critical COVID-19 cases in
Group 2, and 4 cases in Group 1, this study
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