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ABSTRACT

Dengue fever (DF) is an emerging mosquito borne viral disease and important public

health problem in low land Terai region which is also moving towards hilly region in

Nepal. This study was designed to determine the sero-prevalence of dengue virus

infection during period (June–November) of 2010 in Nepalese patients with fever visiting

hospitals of Birganj, Damouli, Biratnagar, Dhading Besi and Chitwan.

The sero-prevalence of dengue virus specific IgM was determined by enzyme linked

immunosorbent assay (ELISA). Serum samples were collected from 289 patients visiting

hospitals with history of fever and clinically suspected Dengue fever. The anti-dengue

IgM positivity was found to be 8.99%. The positive dengue cases were higher in male

(10.8%) as compared to female (7.1%) though it was no statistically significant(P>0.05).

Among different age groups, the highest positive cases (12.3%) were from age group

below 15 years followed by above 50 years age group with 8.3%. Out of 5 hospitals, the

highest positive cases were in Tanahu District Hospital, Damouli (23.8%) followed by

Bharatpur Hospital, Chitwan (22.2%). Age and gender were found to be independent

predictors. The highest numbers of dengue positive cases were in occupation group

business (13.3%) followed by agriculture (12.7%).So prevalence of Dengue Virus

infection is increasing and proper control measure should be provided.

Key words: Dengue fever, IgM Capture ELISA, RT-PCR, Terai region.



vii

TABLE OF CONTENTS

Title Page i

Recommendations ii

Certificate of Approval iii

Board of Examiners iv

Acknowledgement v

Abstract vi

Table of Contents vii-ix

List of Abbreviations x

List of Tables xi

List of Figures xii

List of Appendices xiv

CHAPTER I: INTRODUCTION 1-3

CHAPTER II: OBJECTIVES 4

2.1 General Objective 4

2.2 Specific Objectives 4

CHAPTER III: LITERATURE REVIEW 5-37

3.1 Epidemiology of Dengue 5

3.1.1 Molecular Epidemiology 6

3.1.2 Sero-epidemiology 7

3.1.3 Transmission of Dengue Virus 9

3.1.4 Dengue Virus 10

3.1.5 Vector 13

3.1.6 Host 14

3.2 Dengue Burden: The Global Scenario 14

3.2.1 Dengue Situation in Nepal 14

3.2.2 Dengue Situation in SEARO 15

3.2.3 Dengue Situation in Americas 15

3.2.4 Dengue Situation in Africa 16



viii

3.3 Clinical Diagnosis of Dengue 16

3.3.1 Severe Dengue 16

3.3.2 Grading the Severity of Dengue Infection 16

3.4 Pathogenesis of DHF 17

3.4.1 Immune Response 20

3.5 Treatment 22

3.6 Prevention and Control 22

3.7 Clinical Diagnosis of Dengue 24

3.7.1 Clinical Symptoms 24

3.8 Laboratory Diagnosis of Dengue 25

3.8.1 Virus Isolation 26

3.8.1.1 Suckling Mice 26

3.8.1.2 Mosquito Inoculation 27

3.8.1.3 Mosquito Cell Cultures 27

3.8.2 Detection of Anti-dengue Antibody 28

3.8.2.1 Hemagglutination Inhibition (HI) 28

3.8.2.2 Particle Agglutination (PA) 28

3.8.2.3 Neutralization Test (NT) 29

3.8.2.4 Microneutralization Assay (MA) 29

3.8.2.5 Complement Fixation Test (CFT) 30

3.8.2.6 Enzyme-linked Immunosorbent Assay (ELISA) 30

3.8.2.7 Dot-blot Immunoassay 31

3.8.2.8 Rapid Immunochromatographic Test 32

3.8.3 Detection of Antigens 32

3.8.4 Molecular Techniques 33

3.8.4.1 Polymerase Chain Reaction (PCR) 33

3.8.4.2 Real Time RT-PCR 35

3.8.4.3 Typing of Dengue Virus 35

3.8.4.4 Hybridization Probes 36

3.8.4.5 Loop Mediated Isothermal Amplification (LAMP) 36

3.8.4.6 Immunohistochemistry Method 37



ix

CHAPTER IV: MATERIALS AND METHODS 38-42

4.1 Materials 38

4.2 Methods 38

4.2.1 Case Inclusion Criteria 38

4.2.2 Informed Consent 38

4.2.3 Sample Collection, Storage and Transport 38

4.2.4 Laboratory Tests 40

4.2.4.1 Detection of Anti-dengue IgM-Capture ELISA 40

4.2.5 Interpretation of the Result 41

4.2.6 Statistical Analysis 42

CHAPTER V: RESULTS 44-47

CHAPTER VI: DISCUSSION AND CONCLUSION 48-52

6.1 Discussion 48

6.2 Conclusion 52

CHAPTER VII: SUMMARY AND RECOMMENDATION 53

7.1 Summary 53

7.2 Recommendation 53

REFERENCES 54-64

APPENDICES I-ix



x

LIST OF TABLES

Table 1: Occupation wise distribution of suspected dengue cases

Table 2: Diagnostic test wise distribution of positive DV cases

Table 3: Sex wise distribution of positive DV cases

Table 4: Age wise distribution of positive DV cases

Table 5: Hospital wise distribution of   positive DV cases

Table 6: Occupation wise distribution of positive DV cases



xi

LIST OF FIGURES

Figure 1: Mature proteins generated by proteolytic processing cascade

Figure 2: Comparision of diagnostic tests according to their accessibility and

confidence

Figure 3: Site of sample collection in different district of Nepal

Figure 4: Sex wise distribution of suspected dengue cases

Figure 5: Age wise distribution of suspected dengue cases

Figure 6: Hospital wise distribution of suspected dengue cases



xii

LIST OF PHOTOGRAPHS

Photograph 1: Microtiter wells after addition of stop solution(ELISA)



xiii

LIST OF APPENDICES

APPENDIX-I: Materials

APPENDIX-II: Reagents preparation

APPENDIX-III: Grading the severity of dengue infection

APPENDIX-IV: Summary of characteristics of dengue diagnostic methods

APPENDIX-V: Countries/areas at risk of dengue transmission, 2008

APPENDIX-VI: Dengue case details and Lab form

APPENDIX -VII: SD Dengue IgM Capture ELISA



xiv

LIST OF ABBREVIATIONS

ADE: Antibody-dependent enhancement

cDNA: Complementary DNA

CFT: Complement Fixation Test

DEN (-1, -2, -3 & -4): Dengue (-1, -2,-3 & -4)

DF: Dengue Fever

DHF: Dengue Hemorrhagic Fever

DNA: Deoxyribonucleic Acid

DSS: Dengue Shock Syndrome

DV: Dengue Virus

DVI: Dengue Virus Infection

ELISA: Enzyme Linked Immunosorbent Assay

HI: Hemagglutination Inhibition

HRP: Horse reddish peroxidase

IFA: Immunofluorescence Assay

IFN-γ: Interferon-γ
MA: Microneutralization Assay

MAb: Monoclonal Antibody

NT: Neutralization Test

ORF: Open Reading Frame

PA: Particle Agglutination

PAHO: Pan American Health Organization

PCR: Polymerase Chain Reaction

PRNT: Plaque reduction and neutralization test

RNA: Ribonucleic Acid

RT-PCR: Reverse Transcriptase PCR

SEARO: South East Asian Regional Office

TAE: Tris-acetate-EDTA

TMB: Tetramethylbenzidine


