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Thailand is the endemic area of rabies. One modality to be offered for 

preventing rabies in post-exposure patients is to prophylaxis with rabies 
immunoglobulin. There are two kinds of rabies immunoglobulin which are 
HRIG (obtained from human) and ERIG (obtained from horse). The standard 
regimen prefers to use HRIG because of the possibly occurrence of serious 
complication of ERIG. However, the provision of HRIG is still the problem 
according to the limitation of donors.

The objectives of this study are to analyze the cost per unit and compare 
those costs per unit of equine rabies immunoglobulin and Human rabies 
immunoglobulin which expected to obtain the information as the basis criterion 
to suggest whether what kind of rabies immunoglobulin Thailand should 
produce.

The result of this study is based on secondary data from Thai Red Cross 
Society and Ministry of Public Health. At the initial stage, it explored the direct 
cost- cost of production of both products. Then, it looked into the indirect cost 
which includes mortality cost, morbidity cost and cost of the complication. 
Two categories of costs are combined to get the total cost. The unit cost of each 
product is retrieved form the total cost divided by volume of production.

Final results of this study showed that the cost per unit of HRIG is 
nearly three hundreds times higher than that of ERIG. This high unit cost was 
arisen from indirect cost of HRIG, especially cost of life loss or mortality cost 
when we use strictly only HRIG, and the limited volume of production. This 
study suggests that Thailand should produce more of ERIG at this present time.

Department Economics รณdent’s S ig n a to e ^ ^ T ^ A ^  พบ
NowtfiijL d j~ ~ — -Field of รณdy Health Economics Advisor’s Signatoe

Academic Year 2001 Co-advisor’s Signature.



VI

ACKNOWLEDGEMENT

I, the researcher, would like to acknowledge the M.Sc. in Health 
Economics Program, Faculty of Economics, Chulalongkorn Elniversity which 
enabled me to participate and develop my professional knowledge, skills and 
attitude in the field of Health Economics.

My deepest gratitude is given to the Assoc. Prof. Narathip Chutiwongse, 
my thesis advisor, who kindly guides, comments and suggests me in 
conducting this thesis since the beginning till the end of the study.

Thanks are also given to the thesis co-advisor, Prof. Pirom 
Kamolratanakul, the Chairperson of the committee, Assoc.Prof. Wattana ร. 
Janjaroen, and the thesis committee members, Assoc.Prof. Manisri Puntularp 
who gave me the accurate comments, warm encouragements and necessary 
revision at all stages of the study.

To the other professors, Doctors and Lecturers of MSc. in Health 
Economics Program, many thanks for the knowledge and the experiences they 
have taught in their field of expertise.

For the much-needed support provided by all staff of the MSc. in Health 
Economics Program and Center for Health Economics, this I greatly 
appreciated.

To the National Blood Bank and the Queen Saovabha Memorial 
Institute, TRCS, who gave me the information and data for analysis in this 
study. To the Ministry of Public Health, who help me to collect the data and 
information that is needed to conduct this thesis.

Finally, to my family and friends in the Health Economics Program 
who give me their love, entire encouragement at the time to achieve this 
success.

Bangkok, April 2002 
Kreingkrai Piriyasupong



TABLE OF CONTENTS

Abstract (Thai)........................................................................................ iv
Abstract (English)......................................................................................................................... V

Acknowledgement................................................................................. vi
Table of Contents..................................................................................vii
List of Tables.........................................................................................  ix
List of Figures..........................................................................................xi
Abbreviations......................................................................................... xii
CHAPTER 1 INTRODUCTION............................................................1

1.1 Rationale................................................................................... 1
1.2 Hypothesis..........................................................................  14
1.3 Reaseach question................................................................... 14
1.4 Objectives..............................................................................  14
1.5 Research Methodology........................................................... 14
1.6 Scopes of the Study................................................................15
1.7 Benefit..................................................................................  15

CHAPTER 2 THEORY AND LITERATURE REVIEW.............. 16
2.1 Medical F act......................................................   16

2.1.1 Rabies......................................................................  16
2.1.2 Rabies Vaccine and Rabies Immunoglobulin........ 19

2.2 Economic Theory.........................................................  30
2.2.1 Capital Budgeting and Cost Analysis......................30
2.2.2 Cost allocation.......................................................  33

2.3 Previous Study........................................................................35
2.3.1 Rabies and Rabies Immunoglobulin..................... 35
2.3.2 Cost of Intervention, Cost of Life Loss, Cost of

health..........................................................................36

Page



TABLE OF CONTENTS (Cont.)

viii

Page
CHAPTER 3 RESEACH DESIGN AND METHODOLOGY........45

3.1 Conceptual Framework.......................................................... 45
3.2 Methodology.....................................................................  48

3.2.1 Research Design...................................................... 48
3.2.2 Data Collection......................................................  49
3.2.3 Data Analysis........................................................... 57

CHAPTER 4 RESULTS AND DISCUSSIONS.................................58
4.1 HRIG Direct C ost.................................................................. 58
4.2 ERIG Direct C ost................................................................  67
4.3 HRIG Indirect C ost............................................................... 68
4.4 ERIG Indirect Cost.............................................................  78
4.5 Total Cost and Cost per unit of ERIG and HRIG............  81
4.6 Discussion...............................................................................81

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS... 84
5.1 conclusion and Recommendation.......................................... 84
5.2 Limitation of the Study...........................................................86

REFERENCES.....................................................................................  87
APPENDICES....................................................................................... 91
BIOGRAPHY........................................................................................ 107



IX

1.1 Reported Cases and Deaths of Rabies by Year,
Thailand, 1990-2000 2

1.2 Top-Ten Case fatality Rate (%) of Disease under Surveillance,
Thailand, 2000 3

1.3 Reported Deaths of Rabies by Month, Thailand, 2000 4
1.4 Reported Cases and Deaths of Rabies by Zone, Thailand, 2000 5
1.5 Reported Cases of Rabies by Age-Group, Thailand, 2000 6
1.6 Result of Laboratory Diagnosis of Rabies in Animals, Thailand,

2000  8
1.7 Prophylaxis protocol with RabiesVaccine and RIG 9
1.8 Reported of ERIG and HRIG treated cases by

Queen Saovabha Memorial Institute-TRCS 10
1.9 Volume of ERIG distributed by MOPH, Thailand, 1999-2001 11
1.10 Number of patient treated with ERIG, Thailand, 2000-2001 12
4.1 Cost of HRIG production, National Blood Bank, TRCS, 2000 66
4.2 Cost per Unit of ERIG, National Blood Bank, TRCS, 2000 67
4.3 GDP and Employment rate Year 1995-2001, Bank of Thailand,

2002 69
4.4 Fixed Deposit Rate (1 year) and Prime interest rate Year 1997-

2002 70
4.5 The Income Forgone in Each Age-Group and the Total Income 

Forgone (r=5.46%, g=6.1% and Wage Rate = 155,009 Baht per
Year) 71

4.6 The Income Forgone in Each Age-Group and the Total Income 
Forgone (r=5.46%, g=6.1% and GDP per Employed = 155,009
Baht per Year) 72

LIST OF TABLES

Table Page



X

4.7 The Income Forgone in Each Age-Group and the Total Income 
Forgone (r=6%, g=6.1% and GDP per Employed = 155,009 Baht
per Year) 73

4.8 The Income Forgone in Each Age-Group and the Total Income 
Forgone (r=7%, g=6.1% and GDP per Employed = 155,009 Baht
per Year) 74

4.9 The Income Forgone in Each Age-Group and the Total Income
Forgone (r=8%, g=6.1% and GDP per Employed = 155,009 Baht
per Year) 75

4.10 The Cost Rabies treatment in 52 cases, 2000 77
4.11 Report of Adverse Product Reaction Surveillance, Thai FDA,

MOPH. 2000 78
4.12 DRG and RW of the Adverse Reaction, DRG Tools Book,

MOPH, 2000 79
4.13 The Total Cost and Cost per Unit of ERIG and FIRIG 81

LIST OF TABLES (Cont.)

Table Page



XI

LIST OF FIGURES

Figure Page

2.1 Planning, budgeting, and control process 32

3.1 Main conceptual framework 46
3.2 Conceptual framework 2-Cost composition of rabies

Immunoglobulin 47

3.3 Conceptual framework 3- Identifying production cost
in each type of rabies immunoglobulin 48

3.4 Decision Tree 56
4.1 Plasma Fractionation Scheme 61
4.2 Preparation of Precipitate lie 62
4.3 Preparation of HRIG 63



xii

ABBREVIATION

HRIG Human Rabies Immunoglobulin

ER1G Equine Rabies Immunoglobulin

RIG Rabies Immunoglobulin

IPD In-patient Department

DRG Diagnosis Related Group

RW Relative weight
TRCS Thai Red Cross Society
MOPH Ministry of Public Health

CEA Cost Effectiveness Analysis

CMA Cost Minimization Analysis

GDP Gross Domestic Product


	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



