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ABSTRACT

Leptospirosis has become the emerging health problem in Thailand since the
outbreak in 1996. The epidemic is still going on to the year 2000. The new Serovar
and increasing awareness of physicians and communities are identified as the causes
of the epidemic. Many consequences remain because of the lack of the standard
quiceline to diagnose leptospirosis, which appropriates to use in Thailand.

In 1998, a matched case control stuay could icentify the independent risk
factors associated with leptospirosis infection. However, these risk factors have not
yet been included in the quideline. This thesis aims to estimate the effectiveness of
Using these specific risk factors to help physicians diagnose leptospirosis in Thailand
by measuring the prevalence and risk ratio among patients who had risk factors and
those who did not have risk factors.

For the trial of questionnaire, data exercise was carried out at
Yupparadsawangdandin Hospital, Sakon Nakom province. The results indicated that
the overall prevalence of leptospirosis among the patients was 37%. Among the risk
positive patients and risk negative patients, the prevalence rates were 54.7% and
17.0%, respectively. The relative risk between these risk positive patients and risk
negative patients was 321 (1.63 <RR<6.33). The lesson leamt from the data exercise
can improve the instrument for the full-scale study. It can also emphasize the
necessary of the quideline to diagnose leptospirosis. The henefits of the guideline are
providing better understanding on burden of the disease, decreasing confusion among
health personnel and finally improvement of health status of the risk group.



ACKNOWLEDGEMENT

| would like to express my appreciation to Professor Dr. Chitr Sitthi- Amom,
Dean of the College of Public Health, Chulalongkom University, for his valuable
advice, guidance and encouragement throughout the course and the study.

| am also very grateful to my adviser, Associate Professor Nantavara Vichit-
Vadakan, for her kind advice and valuable comments for this study. My deep
appreciation is extended to a member of thesis committee, Associate Professor
Wiattana . Janjaroen, Assistant Professor Montchal Chalaprawat and Professor Edjar
J. Love for their valuable comments to improve the stuay. | also appreciate all of the
faculty members of the college of Public Health for their efforts in my leaming
PrOCess.

| am particularly in-ciepth to Dr. Henk L. Smits, Department for Biomedical
Research, Royal Tropical Institute, Amsterdam, The Netherlands, for his gracious
assistance and comments on- leptospirosis problem. My sincere gratitude Is also
expressed to Dr. David A Ashford, National Center for Infectious Diseases, CDC for
his valuable help in this study.

My grateful thanks are extended to Dr. Sujarti Jetanasane, Dr. Supamit
Chunsuttiwat, Dr.Kumnuan Ungchusak, Ministry of Public Health for their support of
my study.

Finally, | do deeply thank my dearest parents, husband, daughter and son for
their love, understanding and encouragement to work on leptospirosis.



CONTENTS

page
ABSTRACT ...ovocvvvssvsssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes i
ACKNOWLEDGEMENTS.....cc.corvvmsmvmmssssmssmsmssmssssssssssssssssssssssssssssssssssssnes v
CONTENTS oo svessssssssssssssssssissssssssssisstsssssssssssssssssssssssssssssssssssssssssss v
LIST OF TABLES......occcorvvssisssssismssmssssssssssssssssssssssssssssssssssssssssssssssssssses Xi
LIST OF FIGURES........cccvvvvsvvmsiorsssismsssssnssssssssssssssssssssssssssssssssssssssssssssnns Xii
CHAPTER I
INEOAUCTION. .. vvvvvvvevrsnenssssssssssssnsssssss s 1
CHARPTER II; ESSAY
LEPTOSPIROSIS: EMERGING HEALTH PROBLEM IN THAILAND
21 Introduction........... e HULALONGKORN. YNIVERSITY.......c.ocoosrnrerssern 4
2.1.1 What are the leptospirosis problem and its situation in Thailand?.............. 4
2.1.2 What iS5 [EtOSPITOSIS?.....vvcvvvvessvvvrssssssssssssmsssssssssssssssssssssssssssssssssssnnns 5
2.1.3 GIOUD OF |&PLOSPITOSIS..ovvvvvssrvvrsssvvsssssssssssssmsssssssssssssssssssssssssssssssssees 1
2.14 Clinical ManifeStatoNS.......cc.cvesvvvvemsnsssessnsssessssssssssssssssssssssssssssssees 1
2.1.5 Laboratory methods for I8ptOSPITOSIS. ......vvvesrvvmssrrvrssssssssssssssssrsssssrssns 8
2.2 Why IS leptospirosis epidemic ImPOMAN?.........c.cousvvvmmssmssmsssssmssssssmsssssssssenn 1
2.3. Epidemiology of leptospirosis in Thailand 2



page
2.3.1. Characteristics of leptospirosis in Thailand; 1942 - 199% (Before

|eDtOSPIFOSIS EPIGRIMIC)...vvvvvvvrsrvvrsssessssssssmssssssssssssssssssssssssssssssssees 13

2.3.2. Characteristics of leptospirosis in Thailand since 1996 (After
leptospirosis epidemic): Emerging health problem..........vvvveesevvenn 15
2.3.3. Consequences of Ieptospirosis ePIAEMIC...........ccvvvevevvsvesssrsssesssssssene 19
2.3.4. Economic Impact Of [ptOSPITOSIS......vvurvvrmsrvrmsssmrssssssssssssssssssssssnren 25
2.4.Why does leptospirosis epidemic exist / NAPPEN?...ccc.cvvevvverssrsssesssssssesssnssnns 26
2.5. What are the priority ProbIEMS?......cc..ccuvvvveevvvessmsmmssnssmsssmsssssssssssssssssens 2
2.6. What could we do to improve problem SIUBEION?........cvvvvvvessrvvrssssssssssssnsen 2
2.7. Standard quideling for diagnosis of [EptOSPITOSIS........vvvssrvrsssrvrrsssrsssssrsrsssens 29
2.8. Types of serodiagnosis for IeptoSPIrOSIS......ccccuumvvvvrmmsvemssmsssssssssssnssssssnes 3
2.8.1. Standard test: Microscopic Agglutination Test (MAT)........ccrvrmsrenn 3
2.8.2. SCIBBNING TBSL.....oovevivveesrvrssssssssssnssssssssssssmssssssssssssssssssssssssssssess 3
2.8.2.1. Enzyme Linked Immunosorbent Assay (ELISA)................. 3
2822 DHELASANGKORN. MNIVERSITY..........cooccrrsenrrns A
2.8.2.3. Indirect Fluorescent Antibody Test (IFAT).vv...vvvesvrvrrssrens &
2.8.24. Indirect Haemagglutination Test (IHA).........ocuvvvrrssrvrnsnn 3
2.8.25. Latex AgQIUtingtion Test (LA).......vvmrmvmmsmssmssrsssssnnen 3
2.8.2.6. Macroscopic Slide Agglutination Test (MSAT).....cc..ccuee. 37
2.9 Comparison Of SIOTIAYNOSIS....vvevvvvvssrvrrsssrsrssssssmssssssssssssssssssssssssssssssssssees 37
2.10 How 010 these SOIULIONS WOTK?.....cc.vvvvssvvvvssssssmssssssssssssssssssssssssssssssssssssenn 3

2.10.1 PhySICIAN trAINING....cccccvvssvvvvessvsssssssssssssssssssssssssssssssssssssssssenns B



page
2.10.2 Using laboratory results to confirm diagnosis...........essrrvessrssessreree 39
2.10.3 Development of control and prevention Strategies............wesrerrsreen 40
2.11. Which intervention Should We MAKE?.........cuvvvvveesssvsesssnssssssssssssssssssssssess 40
2.12. RECOMMENTBLIONS. ..vvvvvvsvvrsrvrsssersssnsssssessssssssssesssssssssssssssssssssssssessnes 43
FA 60 N 43
RETEIBNCES. ..o vvvvvvrssvrssssssssssssssssisss i 46
CHAPTER 11: PROPOSAL
THE PREVALENCE AND RISK RATIO OF PATIENTS SUSPECTED OF
HAVING LEPTOSPIROSIS,
3L INIOUUCHION. .ot 52
3.2 Problem statement and rational..........cc.c..vvvevvissssinmmmnsmmesssmesssmesssnnesen o
3.3 LEDtO DIPSHICK SSAY...vvvvessvressvvvssssssrssssssssssrssssssssmssssssssssssssssssssssssssssssses 55
3.3.1 Sensitivity and specificity Of Lepto-tipstick 8SSaY........vvvesrrvrsssrvreser 5%
3.3.2 Method Of Lepto-lipStick @SSaY........urvvmssrsvmssrsrmsssssssssssssssssssssnes o7
34 ODJBCHIVES.ccvvvvvssvvrsssssrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssrons 8
341 GENIAl ODJECHIVE. vvvvvvvvssvvvrssrvvrsssnssssssssssssmsssssssssssssssssssssssssssssnns 8
3.4.2 SECITIC ODJECHIVES.....vvvvvvvvssrvrmssrsrmsssmssssssssssssssssssssssssssssssssssssees 8
34,3 HYPOUNESIS...vvvvvvvvssvvvvssrssmsssnsssssssssssssssssssssssssssssssssssssssssssssssnes %
35 Methodology......verrvreesrrveee RO %
35.1 SHUAY GBSIGN....ovvrrvvrssrvvrsssrvrsssrssmsssssssssmsssssssssssssssssssssssssssssssrens %

3.5.2 Study population and StUCY Area........c.vwerrvrvrssmssrssssmsssesssssssssssrnnn 59



page
3.5.3 Direction OFthe StUTY.......vveervvvvsssvrmsssmssmssrssmsssmssssssssssssssssssssssssees 60
354 SAMPIE SIZE....vvvvvvvvsvvrvssrrrrsssssnsssssssssms s 6l
3.5.5 SHULY PEIIOM..c..vvvrsrvrvssrrvrssmssmsssssssssmsssssmssssssssssssssssssssssssssssssees 62
3.5.6 LADOrALOrY MEENOUS........ocevvvvvsrvrrssssvrmsssssssssssssssssssssssssssssssssssrens 63
3.5.7 OULCOME VANTBDIES......vvvvvvvsvvrsrersssvsssessssmssssssssssessssssssssssssnen 63
3.5.8 Data collection method and INSEUMENE........cevemssvvvesssnsssssssssssrenn 64
3.5.9 ANAIYSIS OF UALA..vvvvvvvsersvvsssvrmssssssssssssnsssssmssssssssssssssssssssssssssnes 64
3.5.10 Expected outcome and DENEFILS..........ouuevvvvvsvvvmssrssssssnsssssnsssssnnen 64
35.11 Potential ProbIEM.......occccvvceiivmssivrsssrsssmsssssmsssssssssssssssssssssssens 65
3.6 ACHVILIES..occvvvvrvrrrren 66
3.7 EHNICAL 1SSUB...vvvvvvvvesrevsssnvssssinsisssssssssssesssssssssssssssssssssssssssssssssssssssssss 69
3.8 MaNDOWET TRQUITBMENL.....vvccvvvesrvvmesivsssssssssssssssssisssssssssssssssssssssssssssssssnes 69
3.9 BUAGEE FEQUITEMEN..... oo vssvessssssssssssssssssssmsssssssssssssssssssssssssssssssesssnnns 10
] 1T SO e s BT S SO 12
CHAPTER IV: DATA EXERCISE
THE PREVALENCE AND RISK RATIO OF PATIENTS SUSPECTED OF
LEPTOSPIROSIS,
A1 INROTUCHION. ocvvvvvvssvvvrrsssrssrssssssssssssssssssssnssesns T4
4.2 ODJECEIVES OF GBI BXEITISE...vvvvvesrvvrssssssssssssmssssssssssssssssssssssssssssssssssssssesens I
4.3 Questionnaire and Lepto-CipStick aSSaY........rvvvmsrrrmmssrsrmssssssssssssmsssssssssssees [

4.4 Field activities 75



page
A5 FININGS..ccvvvvrsrvvsrssisssmssnmssssssssssssmssssssisssssssssssssssssssssssssssssssssssssssssens Il
45.1 Finding of demographic data of risk positive
ANd 1iSK NBQALIVE PALENTS...vvvvvvvvvssvvvrssssrrsssssssssssssssssssssssssssssssssses Il
4.5.2 Finding of epidemiological factors of risk positive and risk negative
DRLIBNES. v vvvvsvvvvsssnvrsss s Il
4.5.3 Results f Lepto-tipStick 8SSAY.......cvwsrrvrmssrsrmsssssrmsssssmssssssssssssnsens 82
4.5.4 Results of prevalence ratio (risk ratio)
and the prevalence differences (Risk differences)..........uuueveessrvrrssee 8
A0 DISCUSSION.oovvvvervvrsnvssssirssiosiassesssssssssssssssssssssssssssssssssssssssssssssssssssoes 8
4.7 Lessons leamt from data BXEICISE......cc.cuurivvsrvvrsmermssmsmssmssssssssssesssssesssnens &
e N 8
CHAPTER V: PRESENTATION. ...cco.cosvsvmsmssisrssstmssmssssssssssssssssssssssssssses 87
CHAPTER VI: REFERENCES........cccoomvmrmsssssssssmssssssssssssssssssssssssses 102
APPENDICES: ..o rrsnsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns ]
Appendix - LQuestionnaire checklist of the prevalence
and risk ratio of patients suspected of leptospiroSIS...........vverrvrree 112
Appendix - Il Data master sheet for QUESHIONNAITE.........cc.vvvesvvvmmssrsssssrssmsssssssns 115

Appendix - 11 Study township health profileS..........uuvvvvveeivvesssissesssrissessninn 107



Appendix - IV Patient suspected leptospirosis by district,
Nakorn Ratchasima province, 1996 - 2000..........ccccoeevvvmsssrrnen

PUDTICAEIONS. ...vvvvvvsesseseesssssesssessseessssesssssessssesssssessssessssessssessssessssssesssssesssensseees

Curriculum Vitae



LIST OF TABLES

Table 21 Period of leptospires in clinical samples and laboratory investigation...... 12
Table 2.2 Clinical manifestation of leptospirosis cases in Thailand, 1948-1998......21
Table 2.3 Prevalence of Leptospiral antibodies in General population,

Fever of Unknown Origin Cases (FUO) and

Suspected Leptospirosis cases in Thailand, 1965-1998..........c.ccecerivvee 2
Table 2.4. Prevalence of leptospiral antibodies and serotypes

inanimal reservoirs in Thailand, 1964-1998............crvvmmsvvmsssrsssssrenn 3
Table 2.5. World Health Organization (WHO) standard quideline

for diagnosis Of [8REOSPINOSIS. .......c.cccevvvmssiirssmsssmsssssssssssssssssssssens 3

Table 2.6. Comparison of serological assays used for diagnosis of leptospirosis....... 38
Table 31 Gantt chart showing the activities and time schedule for the study........... 68

Table 4.1 Responsibility people and fUNCHION..........cccccvccivmrssssvenssnssesssssssessnens 16
Table 4.2 Results of Epidemiological factors

among risk positive and risk NeGative PALIENIS...... cccocvvvcevvvvrssvsssssssnnnn 8l
Table 4.3, Results of Lepto Dipstick assay performed on first

an0 SECONM SEIUM SAMPIES.....vvvvvvvverssssssvssssnsssssssssssssssssssssssssssssssssens &

Table 44. Analysis of Risks Associated with Risk Factor EXDOSUTE........vveeeeveene 8



LIST OF FIGURES
page

Figure 2.1 Number of Leptospirosis cases, Thailand 1980-2000.............cecvvvvesrreves 5
FIQUIE 2.2 Leptospires iNtErTOJANS....vvuuvvvvmsssssssmsssssssmssssssssssssssssssssssssssssssssssees 0
Figure 2.3 Causes and consequences of [eptospirosis epidemiC.........vvvusrvrressreres 20
Figure 2.4 Interactions and interdependence of sources of information

availale for ascertaining the origins of infections

with leptospirosis, and for epidemiological CONtrol.........vvvvvvessrvvreen 42
Figure 3.1. Interpretation for Lepto DIPSHICK ASSAY.....c.vvvvssrvvmsssrssmssrssssssmsssssrenns o7
Figure 3.2 DIrection Ofthe StUAY....c..vesrvcveermmsmssmmsmssmmsssssmsssssssssssssssssssssssssenns 60

Figure 3.3 Period of rice farming aCtVILIES............ccmmvmscmrmmmssmssmsssssmmssssssesns 62



	Cover (English)


	Accepted


	Abstract (English)


	Acknowledgements


	Contents



