Authorization

| hereby declare that I am the sole author of the thesis. | also authorize the Chattogram
Veterinary and Animal Sciences University (CVASU) to lend this thesis to other
institutions or individuals for the purpose of scholarly research. I further authorize the
CVASU to reproduce the thesis by photocopying or by other means, in total or in part,
at the request of other institutions or individuals for the purpose of scholarly research.

I, the undersigned, author of this work, declare that the electronic copy of this thesis
provided to the CVASU Library, is an accurate copy of the print thesis submitted,

within the limits of the technology available.

Aditi Goswami
December 2022

Page | i



Association between biochemical markers and
adverse outcome of COVID-19 patients without

comorbidity

Aditi Goswami
Roll no: 0120/28
Registration no: 910
Session: January- June, 2020

This is to certify that we have examined the above Master’s
thesis andhave found that is complete and satisfactory in all
respects, and that all revisions required by the thesis

examination committee have been made.

(Supervisor)
Prof. Dr. S KM Azizul Islam
Professor and Head
Department of Physiology, Biochemistry and Pharmacology,

Chattogram Veterinary and Animal Sciences University

(Chairman of the Examination Committee)

Professor Dr. Sharmin Chowdhury

Director, One Health Institute
Chattogram Veterinary and Animal Sciences University
Chattogram-4225, Bangladesh

DECEMBER 2022

Page | ii



Acknowledgements

All praises to The Almighty Who gave me the opportunity to be enrolled in the One
Health Institute for achieving Master in Public Health (MPH). 1 would like to express
my veneration to honorable supervisor Prof. Dr. S K M Azizul Islam, Department of
Physiology, Biochemistry and Pharmacology, Faculty of Veterinary Medicine,
Chattogram Veterinary and Animal Sciences University (CVASU) for his coherent and
articulated instructions. It would not be possible to complete such a laborious task
without his scholastic guidelines. It was an exquisite experience for me to work under
his supervision. | feel much pleasure to convey my gratitude to all the medical directors
of the four private hospitals in Chattogram for their valuable cooperation. Special
thanks to them for their encouragement and cordial co-operation throughout the work.
I would like to acknowledge the support and encouragement received during this
Masters in Public Health (MPH) program from other teachers, technical and non-
technical staffs of the One Health Institute, CVASU.

| am also grateful to my family members for their allowance and heartiest support.

Aditi Goswami
December, 2022

Page | iii



Table of Contents

Chapter 1: INtrodUCTION.........cccviiiieceece e 1
1.2 RALIONAIE. ..ot 3
1.3 ODJECHIVES. ...t 3
1.4 Research QUESTION........c.cv i 3
Chapter 2: LiteratUreREVIEW.........cccciv i 4
2.1 BaCKGroUNd.........ccoveiiieie e 4
2.2 Classification 0f COrONa VIIUS..........ceiveieiienenieseeseeeeseenie e e, 5
2.3 Structure 0f COTONA VITUS. . ...cccvieriierieeiierieeeieeie et ereesaee e 6
2.4 REPHCALIVE CYCIE......ciiiiiiiiceee e 7
2.5 Transmission and epidemiology........ccccceivevieviece e, 7
2.6 Pathogenesis and IMMUNITY..........cooeeiirininceee e 7
2.7 Clinical fINAINGS. ....ccceevieeiieiieeieeieecee et 8
2.8 Laboratory diagnosSiS.........cccvevveiieieerieiie e 8
2.9 Treatment and PrevVeNtioN..........ccccoeiieiieic s 10
2.10  Association of hematological and biochemical markers with 11
COVID 19 infections
Chapter 3: Materials and Methods.............ccccooiiiiiiiiiiic e 13
3.1 Description of the hospital.............cccooiiiiiii e, 13
3.2 STUAY DESIGN....eiiiiiiiiieie st 13
3.3 Study POPUIALION. ..o 13
34 SEUAY PEIIOU. ... s 14
35 Sampling Method...........cooviiiei e 14
3.6 Inclusion and excluSion Crteria.........ccoovververeriieiie e 14
3.7 Ethical impliCations...........coooiiiiiie s 14
3.8 Data COllection StOOIS.........cccvveiiieiieesee e 15
3.9 Data collection proCeduUre..........ccovvviveieeiie e 15
3.0  Data @nalySiS.....c.eeiiiiiieiiieiie et 15

Page | iv



Chapter4: Results

4.1

4.2

4.3

4.4
4.5

4.6

4.7

4.8

Chapter 5: Discussion
Chapter 6: Conclusion
Chapter 7: Limitations
Chapter 8: Recommendations

Chapter 9: References

Overall Socio Demographic Characteristics of COVID 19
patients..............

Overall Clinical symptoms of COVID 19

[0 LT ) 3SR PSSRRR

Overall Laboratory Parameters of COVID 19

PALICIES . ..ttt ettt et et et e e

Outcome according to age variables.................cooeviiiiiiiinn..

Clinical symptoms of COVID 19 patients according to disease

[0 10 11076 ) 0 0 [N

Hematological Profile of COVID 19 patients according to disease
(0101 (o] 1 ST

Biochemical profile of COVID 19 patients according to disease

OULCOIME. ..ttt e e e s e e e e e s s e b bbe e e eeas

Multiple Regression between various significant factors effecting
the disease

(010 11076 ) 0 0 LSRN

Appendices

Informed Written Consent

Research Questionnaire

16

18

19

20
21

22

23

24

28
32
33
34
35
42
42
43

Page | v



List of tables

Table No. Title of Table Page No.

1 Overall Socio-demographic variables of COVID 19 16
patients

2 Overall Laboratory parameters of COVID 19 patients 19

3 Clinical symptoms of COVID 19 patients according to 21
disease outcome

4 Comparison of hematological profile of COVID 19 22
patients with disease outcome

5 Comparison of the biochemical profile of COVID 19 23
patients with disease outcome

6 Multiple regression between various significant factors 24
effecting disease outcome, Model 1

7 Multiple regression between various significant factors 25
effecting disease outcome, Model 2

8 Multiple regression between various significant factors 26
effecting disease outcome, Model 3

9 Multiple regression between various significant factors 97
effecting disease outcome, Model 4

List of figures
Figure No Title of figure Page No.

1 Coronavirus classification 5

2 Structure of SARS-CoV-2 6

3 COVID-19 diagnostic approaches 9

4 Percentage of Symptoms of COVID 19 Patients 18

5 Outcome according to Age variables 20

Page | vi



CRP

SGPT
SGOT

CBC

RBS

PT

NT Pro BNP
Hs Trop |
ESR

WBC

IL6

RT PCR
COVID 19
SARS CoV-2
MERS CoV
DNA

ss RNA
ACE-2

TNF

LDH

List of Abbreviations

C Reactive Protein

Serum Glutamic Pyruvic Transaminase

Serum Glutamic Oxaloacetic Transaminase
Complete Blood Count

Random Blood Sugar

Prothrombin Time

N terminal Pro B Type Natriuretic Peptide

High Sensitive Troponin |

Erythrocyte Sedimentation Rate

White Blood Cell

Interleukin 6

Reverse Transcription Polymerase Chain Reaction
Corona Virus Disease 19

Severe Acute Respiratory Syndrome Corona Virus 2
Middle East Respiratory Syndrome Corona Virus
Deoxyribonucleic Acid

Single Stranded Ribonucleic Acid

Angiotensin Converting Enzyme 2

Tumor Necrosis Factor

Lactate Dehydrogenase

Page | vii



Abstract

COVID-19 s an infectious disease caused by the novel coronavirus named severe acute
respiratory syndrome coronavirus (SARS-CoV-2). Cases vary from asymptomatic
carriers to severe cases leading to death of the patient. Studies have reported changes
in biochemical parameters among patients afflicted with COVID-19. Hence, it is
essential to find out which biochemical parameters are associated with disease severity
so that earlier interventions can help prevent inevitable death. The aim of this study was
to identify biochemical parameters among survivors and non-survivors of COVID-19.
This was a cross sectional study conducted at four non-government hospitals between
January 2021 and December 2021. A total of 103 RT PCR positive COVID 19 patient’s
data were collected from the admission record sheet of the hospitals. The most common
age group was 55 to 64 years age group (n=29; 28.15%) and there were 86.41% males
and 11.59% females. A significant association (p=0.001) was found between elderly
age and mortality of patients. The most common symptoms were fever (100%), cough
(94.2%), headache (62.1%), dyspnea (55.3%), anosmia (47.6%) and diarrhea (11.7%).
A significant association was found between the symptom dyspnea and patient
mortality (p= 0.001). On comparing hematological profile of survivors and non
survivors no significant difference has been observed among the parameters for
Hemoglobin, ESR, and total WBC Count, Differential Count of Neutrophil and
Lymphocyte, and Platelet Count. As for biochemical parameters, CRP (p=0.012), D-
dimer (p=0.000), Serum Ferritin (p=0.000), SGOT (p=0.021), NT Pro BNP (p=0.000)
and High Sensitive Troponin | (p=0.004), PT (p=0.010) were significantly raised
among the patients who expired. Additionally, Serum Sodium (P= 0.001) and Serum
Potassium (P=0.004) were significantly reduced among the patients who expired. Rest
of the parameters have shown no significant difference in relation to outcome. The
overall mortality was 18.45% in our study. Among many factors significantly affecting
the outcome of COVID 19 patients, multiple regression studies shows that NT Pro BNP
was significantly associated [-0.486(-0.001~0.000);p=0.026] with disease outcome
after controlling the factors such as CRP, D dimer, SGOT, High sensitive Troponin I,
Na+, K+. If we eliminate NT Pro BNP then High Sensitive Troponin | becomes the
most significant factor [-0.382; (-0.003~0.000); p=0.009] effecting disease outcome.

In summary, we can say that the cause of death is associated with raised NT Pro BNP
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owing to heart failure or fluid overload. More over the second most significant factor
is High sensitive Troponin | which may rise due to Myocardial Infarction or Viral
myocarditis and thus aggravating the heart failure which is evident by the rise in NT
Pro BNP levels. It also shows that dyspnea to be the most significant symptom
associated with adverse disease outcome. Hence these biochemical markers are

recommended for use by clinicians to segregate cases as severe or non-severe.
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