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ABSTRACT

Covid-19 infection became a global pandemic, first starting out of Wuhan, China spreading out to entire
parts of the world, causing millions of deaths in its wake and is still an ongoing pandemic. The study on
Diabetes and COVID-19 is important as management of covid-19 can only be done successfully once
diabetes is brought under control. The study deals to determine and categorize the severity of COVID-19 in
diabetes and non diabetes patients. It was carried out among 160 COVID-19 patients out of which 74 were
diabetic and 86 were non diabetic. Majority of patients were in age above 65 years. Out of 160 infected
patients, 58.1% were male and 41.9% were female. Majority of the patients with diabetes mellitus belong

to category B (39.2%) and category C (25.7%) whereas majority of non-diabetic patients belong to
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category A (48.8%). In this study we were able to demonstrate that diabetes is associated with increased
risk of greater disease severity and poor short term outcome, which includes death. The prevalence of
diabetes in COVID-19 is 46.2%. Different predictors of severity were compared and a positive correlation
was obtained between COVID-19 severity and age, FBS, SPO2, D-dimer. Different parameters of severity
like CT score, SPO2, N/L ratio, D dimer, CRP and FBS differs significantly between diabetic and
nondiabetic groups. SPO?2 is significantly decreased in diabetic patients. TLC, CRP, FBS, N/L, CT score
were significantly increased in diabetic COVID-19 patients. It was found that diabetes was associated with
alterations in different parameters of COVID-19 severity indicating the need for more care in diabetic
patients. The severity of covid-19 is found to be more in diabetic patients. The study on Diabetes and
covid19 is important as management of COVID-19 can only be done successfully once Diabetes is brought

under control.

KEY WORDS: Coronavirus disease of 2019(covid-19), Diabetes Mellitus, CT Score, FBS (Fasting

Blood Sugar)

INTRODUCTION

Corona virus disease 2019 (COVID-19) is a contagious disease caused by severe acute respiratory
syndrome corona virus 2 (SARS-CoV-2). The first known case was identified in Wuhan, China, in
December 2019. The disease has spread worldwide, leading to an ongoing pandemic. The WHO
characterized COVID-19 as a pandemic as it spreads rapidly throughout china and more than 100

countries in the following months after the outbreak.

CORONAVIRUS

Corona viruses are spherical in shape with a diameter of approximately 125 nm. The genome of corona virus
(27-32 kb) is a single-stranded positive-sense RNA which is larger than any other RNA viruses. Based on its
structure it mainly contains four structural proteins namely: Spike(S), Membrane (M), Envelope (E), and
Nucleocapsid (N) proteins (figure 2).The single stranded RNA at the core of this virion, acts as a molecular

messenger which enables the production of proteins needed for the synthesis of other elements of the virus. The
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proteins which are attached to the string of RNA known as nucleoproteins, helps the virus to replicate. Viral
envelope that encapsulates the RNA genome, will protect the virus from the host cells which are externally
present. The spike proteins, which are seen as the bulbous projections outside the corona virus serves the role

for the attachment and penetration into the host cell.

PATHOPHYSIOLOGY OF COVID-19
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Figure 1 : Pathophysiology of COVID
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RISK FACTORS

People with risk factors requires hospitalizations and proper care . The risk factors are :

Age: Elderly people are at higher risk of developing COVID-19.

e Gender: Males are more prone to get Covid-19 than females. Due to the high concentration
of oestradiol in the women, there will be an increase in the expression and activity of
ADAM-17, which ultimately increase the soluble ACE-2 leading to the reduced prevalence

of COVID-19 in women compared to men.

e Diabetes: Many studies proved that diabetes increases the risk of COVID-19 by weakening

the innate immunity.

e Hypertension: As the target site of the SARS-COV-2 is the ACE-2 receptors and the virus is

also linked with Renin Angiotensin Aldosterone System (RAAS) via ACE-2.

COVID 19 AND DIABETES MELLITUS

People at higher risk of severe covid and death have higher several characteristics such as advanced age, male
sex, health issues like DM, Obesity and CVD. Studies have shown that CVD and Diabetes mellitus patients

are common among the patients with COVID-19 admitted to ICUs.

Potential pathogenic links between COVID-19 and diabetes mellitus includes effects on glucose homeostasis,
inflammation, altered immune status and activation of RAAS (reninangiotensin-aldosterone system). During
COVID-19 pandemic, tight control of glucose levels and prevention of diabetes complication might be
crucial in patients with diabetes mellitus to keep susceptibility low and to prevent severe courses of COVID-

19.

In human monocytes, elevated glucose levels directly increase SARS-COV-2 replication and glycolysis will

sustain the replication by the production of mitochondrial reactive oxygen species and activation of hypoxia
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inducible factor 1 alpha. So hyperglycemia supports viral proliferation. It is found that in covid patients with
DM have dysregulated immune response Patients with diabetes mellitus fall into higher categories of SARS-
COV 2 infection severity than without and poor glycemic control predicts an increased need for medications

and hospitalizations and increased mortality.

Infection with severe acute respiratory syndrome corona virus 2 (SARS-COV2) can lead to increased levels
of inflammatory mediators in the blood including lipopolysaccharides, inflammatory cytokines and toxic

metabolites.

Modulation of natural killer cell activity and IFN gamma can increase the interstitial and vascular
permeability of proinflammatory products. SARS-COV 2 increases the ROS (reactive oxygen species)
production leading to lung fibrosis, acute lung damage acute respiratory distress syndrome (ARDS). ROS
production and viral activation of renin-aldosterone -angiotensin system (increased angiotensin 2 expression)

can lead to insulin resistance, hyperglycaemia and vascular endothelial damage.

MATERIALS AND METHOD

A retrospective cohort study was conducted over a period of six months in a tertiary care hospital. A total of
160 patient case records satisfying the inclusion criteria were analyzed to determine and categorise the severity
of COVID-19 in diabetic and non-diabetic patients and to analyze the treatment and find the mortality. Case
records were reviewed for demographic details, laboratory data, management and outcomes. Data analysis was

conducted by using SPSS and Microsoft Excel.

STATICAL ANALYSIS

A retrospective study was conducted among the in-patients admitted to hospital. The data of patients
having covid-19 were collected. Statistical analysis was done using descriptive statistics, chi- square test. A
p-value of <0.05 was considered as significant. Data analysis was conducted by using SPSS and Microsoft

Excel.

RESULT AND DISCUSSION

PREDICTORS A IATED WITH SEVERITY OF COVID -1
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Table 1: CORRELATION BETWEEN SEVERITY OF COVID-19 AND AGE

VARIABLES PEARSON CORRELATION SIGNIFICANCE
(p-value)
Covid severity
Age 0.303 p < 0.001

The correlation coefficient 0.303 is a positive correlation (same direction) and since the p-value < 0.001, the

correlation is significant. A similar study conducted by Yauhen statsenko found that elderly patients are more

prone to severe COVID-19. The following is the scatter diagram interpreting the positive correlation.

FIGURE 2: CORRELATION BETWEEN SEVERITY OF COVID-19 AND AGE
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Table no. 2 : ASSOCIATION OF SEVERITY OF COVID-19 AND GENDER

[N=160]
CATEGORY PATIENTS (%)
FEMALE MALE 12 df | p-value
A(No score) 24 (35.8) 35 (37.6)
B(Mild) 7 (10.4) 6 (6.5)
1.29 3 0.73

B(Moderate) 26 (38.8) 34 (36.6)
C(Severe) 10 (14.9) 18 (19.4)

The above table interprets that there is no significant association between severity of covid-19 and gender. The
chi-square value 1.29, gives a p-value > 0.05 which interprets that there is no significant association. A study

conducted by Yauhen statsenko et al shows that men with covid-19 are at greater risk of severe covid-19.

Figure 3: ASSOCIATION OF SEVERITY OF COVID-19 AND GENDER
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Table no.3 : CORRELATION BETWEEN SEVERITY OF COVID-19 AND FBS

VARIABLES PEARSON CORRELATION SIGNIFICANCE
(p-value)
COVID SEVERITY
FBS 0.189 p <0.05

The correlation coefficient 0.189 is a positive correlation (same direction) and since the p-value < 0.05, the

correlation is significant. Therefore there is a significant positive correlation between Covid severity and FBS.

A study conducted by Juan chen et al and by Jiaoyue zhang et al noted significant elevation of blood glucose in

patients with severe covid-19 and significant increase of D-dimer and FBS in diabetic than Non diabetic

patients respectively. The following is the scatter diagram interpreting the relation.

Figure 4: CORRELATION BETWEEN SEVERITY OF COVID-19 AND FBS
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Table 4: CORRELATION BETWEEN SEVERITY OF COVID-19 AND CRP

VARIABLES PEARSON CORRELATION SIGNIFICANCE
(p-value)

Covid severity

CRP 0.509 p <0.001
VARIABLES PEARSON CORRELATION SIGNIFICANCE
(p-value)

The correlation coefficient 0.509 is a positive correlation (same direction) and since the p-value < 0.001, the
correlation is significant. Therefore there is a significant positive correlation between Covid severity and CRP.
A study conducted by Maryame Achnach et al showed that CRP value is significantly higher in patients with

severe covid-19. The following is the scatter diagram interpreting the relation.

Figure5: CORRELATION BETWEEN SEVERITY OF COVID-19 AND CRP
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Table 5: CORRELATION BETWEEN SEVERITY OF COVID-19 AND SPO2patients
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Covid severity

The SPO »

—0.443

p < 0.001

correlation coefficient — 0.443 is a negative correlation (opposite direction) and since the p-value < 0.001, the

correlation is significant. Therefore there is a significant negative correlation between Covid-19 severity and

SPO2. The following is the scatter diagram interpreting the relation.

Figure 6: CORRELATION BETWEEN SEVERITY OF COVID-19 AND SPO2patients
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Table 6 : CORRELATION BETWEEN SEVERITY OF COVID-19 AND D-DIMER

VARIABLES PEARSON CORRELATION SIGNIFICANCE
(p-value)
Covid severity
D-Dimer 0.418 p <0.001

UNRD2311117 |

International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | IINRD.ORG

The correlation coefficient 0.418 is a positive correlation (same direction) and since the p-value < 0.001, the
correlation is significant. Therefore there is a significant positive correlation between Covid severity and D-
Dimer. A study conducted by Ayusha poudel etal noted that D-dimer value is highly elevated in covid-19

patients. The following is the scatter diagram interpreting the relation.

Figure 7: CORRELATION BETWEEN SEVERITY OF COVID-19 AND D-DIMER
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Table 7: PREVALENCE OF DIABETES MELLITUS IN COVID -19 PATIENTS

N=160
PARAMETER FREQUENCY PERCENTAGE (%)
DIABETES MELLITUS 74 46.2
NON DIABETIC 86 53.8
Total 160 100.0

Out of 160 COVID-19 patients, 74 were diabetic patients was in accordance with a study conducted by Du M et

al noted that there was higher prevalence of diabetes in COVID-19 patients.
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Figure 8: PREVALENCE OF DIABETES MELLITUS IN COVID -19 PATIENTS
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CONCLUSION

This Covid-19 infection became a global pandemic, first starting out of Wuhan, China spreading out to
entire parts of the world, causing millions of deaths in its wake and is a still is an ongoing pandemic. The
study on Diabetes and COVID-19 is important as management of covid-19 can only be done successfully
once diabetes is brought under control. Management and treatment of Covid-19 is done symptomatically.
Mortality is frequently seen in patients suffering from Covid-19 and uncontrolled Diabetes. The above
aspect of diabetes and Covid-19, as they affect overall treatment outcome in patients. So adequate
management of diabetes is must in Covid-19 patients.

Accessing and monitoring the laboratory parameters especially fasting blood glucose levels, Random blood
glucose levels must be done, to avoid case of Covid-19 patients with uncontrollable diabetes mellitus.
Managing diabetes in early stages of Covid-19 infection, is important to reduce risks of mortality and to
prevent disease progression from going out of hand.

The study deals to determine and categorise the severity of Covid in diabetes and non-diabetes patients.160
cases of Covid patients were collected and among this 74 patients were diabetic and 86 patients were non
diabetic. Most of the diabetic Covid patients belong to category B and category C.SPO?2 is significantly
decreased in diabetic patients. TLC, CRP, FBS, N/L, CT score were significantly increased in diabetic

Covid patients. On analysing the treatment pattern, anticoagulants and steroids were more prescribed in
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diabetes patients indicating the risk of more complication in diabetic patients. On interpreting mortality, it
is more in diabetic patients .1t is found that diabetes was associated with alterations in different parameters
of Covid severity indicating the need for more care in diabetic patients. The severity of covid-19 is found
to be more in diabetic patients.

Thus in this study we were able to demonstrate that diabetes is associated with increased risk of greater
disease severity and poor short term outcome, which includes death. We concluded that management of
diabetes is a must to lower complications associated with Covid-19.Thus intense scrutiny and intensive
care must be given to the patients suffering from both diabetes and Covid-19, particularly in geriatrics

patients.

ACKNOWLEDGEMENTS

First and foremost, most humbly we thank God Almighty for the divine grace and blessings in making all
these accomplishments made possible for me. It is our duty to render heartfelt thanks and gratitude to our most
beloved Principal Dr. Beena P of KVM College of Pharmacy, and the authorities of SH Medical Centre,

Kottayam for providing this opportunity to carry out this thesis work.

We would like to express our sincere gratitude to our respected thesis guide Dr. Akhila S Arjun, Assistant
Professor, Pharmacy Practice Department, KVM College of Pharmacy, for her sincere dedication and patience

throughout this thesis, without her guidance this work wouldn’t be completed.

We extend our sincere gratitude to our class in-charge Mr. Lijo Joseph Thomas for all his guidance and
support. We are very much thankful to Mrs Chitra C Nair, Head of the Department for their valuable support
and help throughout the completion of our work. We owe a debt of heartfelt thanks to other group members for
their support. We would like to express our love and gratitude to all our Pharmacy Practice Department Staff,
for their support and encouragement. We would like to express our sincere thanks to all faculty and staff

members of KVM College ofPharmacy for providing all necessary assistance and support.

We are grateful to our beloved parents and family members for their valuable feedback from time to time as

well as their help and encouragement. We would also like to express my sincere gratitude to all our juniors.

We also wish to express our heartfelt gratitude to my dearest siblings for all their kind encouragements.

UNRD2311117 |

International Journal of Novel Research and Development (www.ijnrd.org) b154



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | IINRD.ORG

We wish to express our deep sense of gratitude to our dearest friends for providing uswith a supportive and

fun filled environment for the last five years. We are extremely thankful to all well-wishers who had

contributed and contributing to our thesis.

With warm regards,

Mr. Abhijith Radhakrishnan

Miss Adithya Prasad

Mr. Allen joseph

REFERENCES

10.

11.

UNRD2311117 |

Parashar. A COVID-19: Current understanding of its Pathophysiology, Clinical presentation and
Treatment Postgraduate Medical Journal, 2021; 97: 312-320.

J M Helena, B Erica, B Paul. Coronaviruses methods and protocols, 2015; 1282. 1-271.

Covid-19 virus outbreak control and prevention State Cell Health and Family Welfare Department.
Covid-19 treatment guideline for Kerala state: Version, 3: 25/05/2021.

L Soo, B H Jae, S Hyuk. COVID — 19 and diabetes mellitus: from pathophysiology to clinical
management, 2020; 17: 11-30.

Z Jiaoyue, K Wen, X Pengfei. Impaired fasting glucose and diabetes are related to higher risks of
complications and mortality among patients with disease, 2019; 1-11.

L Zeming, L Jinpeng, H Jianglong. COVID-19: Retrospective Observational Study With a Large
Sample of 1, 880 Cases in Leishenshan Hospital, Wuhan, 2020; 11. 1-7.

Z Yan, C Yanhui, S Minxue. Association of diabetes mellitus with disease severity and prognosis in
Covid-19: A retrospective cohort study. Elsevier diabetic research and clinical practice, 2020; 1-8.

G D Nicholas, K Petra, L Yang. Age-dependent effects in the transmission and control of COVID-19
epidemics. Nature Medicine, 2022; 26: 1205-1211.

E M Larry, B Ruemon, L M Anna. Diabetes mellitus increases the risk of hospital mortality in patients
with Covid-19, 2020; 99(40): 21-7.

W J Wiersinga, A Rhodes, A C Cheng, S J Peacock, H C Prescott. Pathophysiology, Transmission,
Diagnosis, and Treatment of Coronavirus Disease 2019.COVID- 19 JAMA, 2020; 324(8): 782—793.

W Bowen, S G Benjamin, N N Girish. Evaluation and management of COVID-19 related severity in
people with Type-2 Diabetes mellitus. BMJ Open Diab ResCare, 2021; 1-9.

International Journal of Novel Research and Development (www.ijnrd.org) b155



http://www.ijrti.org/

© 2023 INRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | 1JNRD.ORG
12.12. B Sudhir, S Ajeet. Impact of glycemic control in diabetes mellitus on the management of Covid-19

infection. Journal of diabetology, 2020; 22-27.

UNRD2311117 |

International Journal of Novel Research and Development (www.ijnrd.org) b156



http://www.ijrti.org/

