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Appendix 1 ะ Rabies Vaccine and Rabies Immunoglobulin 24 

Rabies Vaccine
The vaccines those available in Thailand right now are

1. Cell culture rabies vaccine
1.1 Human diploid cell rabies vaccine (HDCV): this vaccine is obtained from 

the culture o f  the fixed rabies virus, Pitman M oore’s strain, in human diploid cells. 
Inactivate the virus w ith beta-propiolactone 0.025% with the viral titer o f  > 107 MLD 
5o/ml (minimum lethal dose in mice) and the antigenic value o f  > 2.5 IU/ml. This kind 
o f  vaccine is produced by the Pasteur Merieux Connaught, France. It is a dry vaccine 
with sterile water for infection. After solute in the sterile water, we will get the 1 ml 
o f  clear pink vaccine.

1.2 Purified chick embryo cell rabies vaccine (PCEC): this kind o f  vaccine is 
obtained from the culture o f the fixed rabies virus, Flury LEP-C25’ร strain, in the 
primary chick embryo fibroblast cells. Inactivate the virus with the beta-propiolactone
0.025% with the viral titer o f  > 107 TCID 5o/ml (Tissue Culture infectious dose) and 
the antigenic value o f  > 2.5 IU/ml. This kind o f  vaccine is produced by Chiron 
Behring GMbH, Germany. It is a dry vaccine with sterile water for injection. After 
solute in the sterile water, we will get 1 ml clear colorless vaccine.

1.3 Purified vero cell rabies vaccine (PVRV): this kind o f vaccine is obtained 
from the culture o f  the fixed rabies virus, PM WI 30-1503-3M ’s strain, in vero cells. 
Inactivate the virus w ith the beta-propiolactone 0.025% with the viral titer o f  > 107'5 
MLD 50/ml (minimum lethal dose in mice) and the antigenic value o f  > 2.5 IU/ml. 
This kind o f  vaccine is produced by pateur Merieux Connaught, France. It is a dry 
vaccine with solution o f  0.4% sodium chloride for infection. After solute in this 
preparing solution, we will get 0.5 ml clear colorless vaccine.

2. Purified duck embryo cell rabies vaccine (PDEV)
This kind o f  vaccine is obtained from the culture o f  the fixed rabies virus, 

PM ’s strain, in embryonated duck eggs. Inactivate the virus w ith the beta- 
propiolactone 0.025% with the viral titer o f  > 1 o7-5 MLD so/ml (minimum lethal dose 
in mice) and the antigenic value o f  > 2.5 IU/ml. This kind o f  vaccine is produced by 
Bem a Swiss Serum and Vaccine Institute, Switzerland. It is a dry vaccine w ith sterile
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water for injection. After solute in this solution, we will get 1 ml turbid solution 
vaccine because o f  the Thiomersal as preservative.

Rabies Immunoglobulin, RIG

Category
Immunizing agent. There are 2 types o f  immunoglobulin, HRIG and ERIG.

1. Human Immunoglobulin (HRIG) is a gamma globulin obtained from the 
plasma o f hyperimmunized human donors. This kind o f  RIG is imported from 
Germany (Centeon) and Switzerland (Berna Swiss Serum and Vaccine Institute). 
National Blood Bank, TRCS is the main supplier in Thailand right now. Complication 
o f  HRIG is rare because it originated form hum an plasma. Dose o f  injection is 20 
units per kilogram.

2. Equine Immunoglobulin (ERIG) is a  gamma globulin obtained from 
plasma o f  hyperimmunized horse. This kind o f  RIG is totally imported from France 
(Pasteur merieux Connaught) and Switzerland (Bema Swiss Serum and Vaccine 
Institute). Purified o f  nowadays ERIG lowers the rate o f  allergy known as “serum 
sickness” to 1-6%. However, most o f  the complications are minor and occurs 7-10 
days after infection. The serious complication such as anaphylaxis shock is rare. Dose 
o f  injection is 40 units per kilogram.
Indication

Rabies immunoglobulin is indicated for post-exposure immunizations 
against rabies infection in person who have not been previously immunize against 
rabies vaccine. Rabies immunoglobulin is used in conjugated with rabies vaccine.

Mechanism and Action
Following intramuscular administration, rabies immunoglobulin provides 

immediate passive antibodies for a short period o f  time, this protects the patient until 
the patient can produce active antibody from the rabies vaccine.

Protective Effect
W hen the post-exposure prophylaxis regimen has included local wound 

treatment, passive immunization, and active immunization 100% effectiveness has 
been shown. However, rabies has occasionally developed in persons when key
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elements o f the rabies post-exposure prophylaxis regimen were omitted or incorrectly 
administered.

Time to Protective Effect
An adequate titer o f passive antibody is present 24 hours after injection. 

Duration of Protective Effect
Short. Rabies immunoglobulin has a half-life o f  approximately 21 days. 

Precaution
Pregnancy, breast-feeding, pediatrics, and geriatrics 

S i d e  E f f e c t :  severe systemic adverse effects to rabies immunoglobulin are rare. There 
are some reports o f angioedema, nephrotic edema, and anaphylaxis.

Dosage Information
ERIG dosage o f  use is 40 units per Kg. HRIG dosage o f  use is 20 units per Kg.
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Appendix 2: Indication for rabies vaccine and rabies immunoglobulin 24

1. Pre-exposure immunization
I n je c t  th e  1 m l o r  0 .5  m l o f  v a c c in e  ( d e p e n d  o n  ty p e  o f  v a c c in e )  

in t r a m u s c u la r ly ,  I M , o r  0 .1  m l o f  v a c c in e  in t r a d e r m a l ly ,  I D , a t  d e l to id  o n  d a y  0 , 7 ,  21  
o r  2 8 . T h e  d a te  o f  in je c t io n  m a y  b e  p o s tp o n e d  1 -2  d a y s .

T h is  im m u n iz a t io n  p r o to c o l  is  u s e d  f o r  th e  h ig h - r i s k  p e r s o n n e l  s u c h  a s  
r a b ie s  l a b o r a to r y  r e s e a r c h e r .  T h is  k in d  o f  p e o p le  s h o u ld  b e  c h e c k e d  f o r  th e  r a b ie s  
a n t ib o d y  e v e r y  6  m o n th s  a n d  b o o s t  1 d o s e  o f  v a c c in e  w h e n e v e r  th e  t i t e r  is  lo w e r  th a n
0 .5  I U  p e r  m l. A n d  f o r  th e  o th e r  r e la te d  p e r s o n n e l  s u c h  a s  v e t e r in a r y  o r  p e t  k e e p e r ,  
s h o u ld  b e  c h e c k e d  f o r  th e  r a b ie s  a n t ib o d y  a n n u a l ly  a n d  b o o s t  1 d o s e  o f  v a c c in e  
w h e n e v e r  th e  t i t e r  is  lo w e r  th a n  0 .5  IU  p e r  m l. I n  c a s e  o f  th e  o v e r  im m u n iz a t io n ,  th e  
p a t ie n t  m a y  b e  s u f f e r e d  f r o m  th e  h y p e r s e n s i t iv i ty  e s p e c ia l ly  f o r  th e  H D C V . T h u s ,  th e  
p r e - e x p o s u r e  im m u n iz a t io n  s h o u ld  b e  g iv e n  to  r is k  g r o u p  o n ly .

2. Post-exposure immunization
2 .1  r a b ie s  im m u n o g lo b u l in  

E R I G : in je c t  4 0  I U  p e r  k g  
H R IG : in je c t  2 0  I U  p e r  k g

T h e  p a t ie n t  s h o u ld  b e  in je c te d  w i th  th e  r a b ie s  im m u n o g lo b u l in  o n  th e  f i r s t  
d a y  o f  e x p o s u r e  to  th e  r a b ie s .  I f  th e  p a t ie n t  r e c e iv e s  th e  v a c c in e  a f te r  7  d a y s ,  th e r e  
w i l l  b e  a n t ib o d y  f r o m  th e  r a b ie s  v a c c in e ,  s o  th a t  th e r e  is  n o  n e e d  f o r  R I G  a f te r  7  d a y s .

I n  c a s e  o f  E R I G  u s e , th e  p a t ie n t  s h o u ld  b e  t e s t  f o r  h y p e r s e n s i t iv i ty  a g a in s t  
E R I G . D i lu te  E R I G  1 :1 0  a n d  in je c t  0 .0 2  m l w i th  tu b e r c u l in  s y r in g e  in t r a d e r m a l ly  a t  
v o la r  s id e  o f  a r m  w i th  n o r m a l  s a l in e  to  c o m p a re  th e  r e s u l t .  W a i t  f o r  t h e  r e s u l t  a b o u t  
1 5 -2 0  m in u te s .  I f  th e r e  is  a  w h e a l  b ig g e r  th a n  6  m m  o r  f la r e  c o m p a r e  w i th  a n o th e r  
a r m , th e  t e s t  w i l l  b e  r e p o r t e d  a s  “p o s i t i v e ” .

W i th  th e  p o s i t iv e  t e s t  f o r  h y p e r s e n s i t iv i ty ,  th e  p a t ie n t  s h o u ld  b e  in je c te d  w i th  
H R I G  in s te a d .  B u t  i f  t h e  H R IG  is  n o t  a v a i la b le ,  th e  E R I G  s h o u ld  b e  g iv e n  c a r e f u l ly  
a n d  u n d e r  th e  s u p e r v is io n  o f  d o c to r  a n d  e v e n  in  c a s e  o f  t e s t  is  n e g a t iv e .  H o w e v e r ,  th e  
s y m p to m  o f  E R I G  a l l e r g y  is  o n ly  r a s h ,  u r t i c a r ia  o r  a r th a lg ia .

F r o m  th e  s tu d y  in  a n im a l ,  w e  f o u n d  th a t  th e  r a b ie s  w i l l  m u l t ip ly  i t s e l f  f i r s t ly  a t  
th e  b i te  s i te  b e f o r e  e n te r in g  th e  n e u r o m u s c u la r  ju n c t io n .  T h u s ,  t h e  R I G  in je c t io n  
a r o u n d  th e  w o u n d  w i l l  in h ib i t  a n d  n e u t r a l iz e  th e  r a b ie s  v i r u s  a t  w o u n d  s ite . B e f o r e
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in je c t io n  w i th  R I G , th e  w o u n d  s h o u ld  b e  c le a n e d  a s  m u c h  a s  p o s s ib le .  T h e  R I G  
s h o u ld  b e  in je c te d  b y  in s e r t  th e  n e e d le  u n d e r n e a th  th e  w o u n d  a n d  a v o id  m u l t ip le  
in je c t io n .

I f  th e  w o u n d  is  a t  o r  n e a r  th e  e y e b a l l ,  H R I G  s h o u ld  b e  d r o p p e d  in to  th e  e y e . 
A n d  i f  th e  R I G  is  le f t  o v e r  a f te r  in je c t io n ,  th e  le f t  o v e r  p a r t  w i l l  b e  in je c te d  
in t r a m u s c u la r ly  a w a y  f r o m  th e  v a c c in a t io n  s ite .

T h e r e  is  n o  n e e d  to  u s e  R I G  th a n  r e c o m m e n d a t io n  b e c a u s e  it  w i l l  s u p p r e s s  th e  
a n t ib o d y  f o rm a t io n .  A n d  in  c a s e  o f  th e  R I G  is  n o t  e n o u g h  f o r  in je c t io n ,  R I G  s h o u ld  b e  
m ix e d  w i th  n o r m a l  s a l in e  to  g e t  th e  e n o u g h  s o lu t io n  o f  R IG .

2 .2  r a b ie s  v a c c in e
2 .2 .1  in t r a m u s c u la r  in je c t io n ,  I M

I n je c t  1 m l o r  0 .5  m l  ( d e p e n d  o n  ty p e  o f  v a c c in e )  o f  v a c c in e  in t r a m u s c u la r ly  a t  
d e l to id  o r  th e  a n te r o la te r a l  a s p e c t  o f  t h ig h  in  th e  c h i ld re n .  D o  n o t  in je c t  a t  th e  b u t to c k  
b e c a u s e  o f  th e  lo w  e f f ic a c y  o f  th e  d r u g  a t  th is  s ite .

D a y  0  3 7  14  3 0

2 .2 .2  in t r a d e r m a l  in je c t io n ,  ID
2 .2 .2 .1  p r o to c o l  2 -2 -2 -0 -1 -1

I n je c t  0 .1  m l  o f  th e  v a c c in e  in t r a d e r m a l ly  a t  b o th  r ig h t  a n d  le f t  a r m  o n  d a y  
1, 3 , 7  a n d  a t  o n e  u p p e r  a r m  o n  d a y  3 0  a n d  9 0 .

D a y  0  3 7
N u m b e r  o f  in je c t io n

2 2 2

3 0  9 0

1 1

ไ โ ▼

T h is  p r o to c o l  is  f o r  P V R V , a n d  i t  w o u ld  b e  p o s s ib le  to  u s e  P C E C  a n d  
H D C V  o n ly  in  c a s e  th a t  th e  a n t ig e n ic  v a lu e  o f  v a c c in e  is  h ig h e r  th a n  0 .7  I U  p e r  0 .1  
m l.
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2 .2 .2 .2  p r o to c o l  8 -0 -4 -0 -1 -1

T h is  p r o to c o l  is  a p p l ie d  to  th e  H D C V  a n d  P C E C  v a c c in e .  O n ly  d a y  0 , in je c t
0 .1  m l o f  v a c c in e  to  b o th  s i t e  o f  u p p e r  a r m s , la te r a l  a s p e c t  o f  th ig h s ,  s c a p u la s  a n d  
la t e r a l  a s p e c t  o f  a b d o m e n  (8  p o in ts ) .  D a y  7  in je c t  0 .1  m l o f  v a c c in e  a t  b o th  u p p e r  
a r m s  a n d  l a t e r a l  a s p e c t  o f  th ig h s  (4  p o in ts ) .  D a y  3 0  a n d  9 0  in je c t  0 .1  m l  o f  v a c c in e  to  
o n e  s id e  o f  u p p e r  a rm .

D a y  0  7  3 0  9 0
N u m b e r  o f  in je c t io n

8  4  1 11 1 1  1
Intradermal injection

T h e  a im  o f  in t r a d e r m a l  in je c t io n  is  t o  lo w e r  th e  c o s t  o f  im m u n iz a t io n .  
M u l t ip le  s i te  o f  in je c t io n  c a n  a c t iv a t e  th e  a n t ib o d y  in  th e  s h o r t  t im e .  I f  w e  u s e  P C E C  
a n d  H D C V , th e  v a c c in e  s h o u ld  h a v e  th e  h ig h  a n t ig e n ic  v a lu e  a t  le a s t  0 .7  I U  p e r  0 .1  
m l  s o  th a t  th e  e f f ic a c y  w i l l  b e  a s  e q u a l  a s  in t r a m u s c u la r  in je c t io n . B u t  th i s  k in d  o f  
p r o to c o l  s h o u ld  b e  p r o v id e d  in  th e  p l a c e s  w h e r e  a r e  w e l l - e q u ip p e d ,  w e l l - t r a in e d  
p e r s o n n e l  a n d  th e  h ig h  n u m b e r  e n o u g h  o f  p a t ie n t .

T h e  in t r a d e r m a l  in je c t io n  is  a ls o  a p p r o p r ia te  f o r  th e  m u l t ip le  e x p o s u r e s ,  
u s u a l ly  m o r e  th a n  2  p o s t - e x p o s u r e  p a t ie n ts .

I n  c a s e  o f  R I G  is  n o t  a v a i la b le ,  th e  H D C V  o r  P C E C  w i th  p r o to c o l  8 - 0 - 4 - 0 -
1-1 s h o u ld  b e  g iv e n . A n d  e s p e c ia l ly  in  c a s e  th a t  th e  p a t ie n t  is  b i t t e n  a t  f a c e  o r  h e a d  
a n d  in  th e  lo w  w e ig h t  c h i ld re n ,  th i s  p r o to c o l  s h o u ld  b e  p r e s c r ib e d  c o n ju n c t  w i th  th e  
R I G . I f  th e  p a t ie n t  is  o n  c h lo r o q u in e  o r  o th e r  m a la r ia  p r o p h y la x i s ,  th e  d o c to r  s h o u ld  
p r e s c r ib e  o n ly  in t r a m u s c u la r  in je c t io n  a n d  c o n ju n c t  w i th  R IG .

Prophylaxis in the patient with the history o f previous vaccination
T h e  p a t ie n t ,  w h o  is  v a c c in a te d  w i th  th e  r a b ie s  v a c c in e  a t  le a s t  o n  d a y  0 , 3 , 7  o r  

a n t ib o d y  t i t e r  is  m o r e  t h a n  0 .5  I U  p e r  m l s h o u ld  b e
1. I f  e x p o s e  to  r a b ie s  w i th in  6  m o n th  a f te r  la s t  in je c t io n , th e  p a t ie n t  w i l l  b e  

g iv e n  o n ly  1 d o s e  v a c c in e  I M  o r  I D  o n  th e  f i r s t  d a y
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2. I f  e x p o s e  to  r a b ie s  m o r e  t h a n  6  m o n th s ,  th e  p a t ie n t  w i l l  b e  g iv e n  2  d o s e s  o f  

v a c c in e  o n  d a y  0  a n d  3 .
I n  th is  ty p e  o f  p a t ie n t ,  th e r e  is  n o  n e e d  to  g iv e n  th e  p a t ie n t  w i th  R I G  b e c a u s e  th e  

a n t ib o d y  a g a in s t  r a b ie s  w i l l  b e  a c t iv a t e d  ra p id ly .

Notification o f rabies vaccine and RIG
1. T h e  in c u b a t io n  p e r io d  o f  r a b ie s  is  u s u a l ly  1 -3  m o n th s  a n d  9 5 %  a r e  w i th in  1 

y e a r .  T h u s , th e  p a t ie n t  s h o u ld  b e  v a c c in a te d  w i th  r a b ie s  v a c c in e  e v e n  in  c a s e  
o f  c o m in g  la te .

2 . T h e  d o s e  o f  r a b ie s  v a c c in e  f o r  c h i ld r e n  a n d  a d u l t  is  th e  s a m e .
3 . P r e g n a n c y  w o m e n  a n d  y o u n g  c h i ld r e n  c a n  b e  p r e s c r ib e d  w i th  r a b ie s  v a c c in e .
4 .  T h e  t im e ta b le  f o r  in je c t io n  c a n  b e  p o s tp o n e  f o r  1 -2  d a y s .
5 . T h e  c e l l  c u l tu r e  v a c c in e  a n d  th e  e m b r y o n a te d  v a c c in e  c a n  b e  u s e d  

in te r c h a n g e a b ly .
6 . T h e  im m u n o d e f ic ie n c y  p a t ie n t  s h o u ld  b e  g iv e n  w i th  R I G  f o r  e v e r y  c a s e  a n d  

o n ly  w i th  th e  in t r a m u s c u la r  in je c t io n .

Antibody from rabies vaccine and rabies immunoglobulin
V a c c in e :  r a b ie s  v a c c in e  w i l l  a c t iv a t e  th e  a c t iv e  a n t ib o d y  a g a in s t  r a b ie s  a t  

a b o u t  d a y  7 , th e n  th e  le v e l  o f  a n t ib o d y  w i l l  b e  o v e r  0 .5  I U  p e r  m l  o n  d a y  1 4 , a n d  a t  
p e a k  o n  d a y  3 0 . T h e  a n t ib o d y  w i l l  s u s t a in  in  th e  b o d y  a n d  w i l l  la s t  f o r  1 y e a r .

R IG : th i s  p a s s iv e  a n t ib o d y  c a n  b e  d e te c te d  im m e d ia te ly  a f te r  in je c t io n  a n d  its  
h a l f - l i f e  is  u s u a l ly  3 w e e k s .
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Appendix 3: Laboratory Diagnosis 1

3.1 Postmortem Diagnosis o f Rabies in Animals and Humans Antigen  
Detection

T h e  f lu o r e s c e n t  a n t ib o d y  ( F A )  te c h n iq u e  is  a  r a p id  a n d  s e n s i t iv e  m e th o d  fo r  
d ia g n o s in g  r a b ie s  in f e c t io n  in  a n im a ls  a n d  h u m a n s .  T h e  te s t  is  b a s e d  u p o n  
m ic r o s c o p ic  e x a m in a t io n ,  u n d e r  u l t r a v io le t  l i g h t ,  o f  im p re s s io n s ,  s m e a r s  o r  f ro z e n  
s e c t io n s  o f  t i s s u e  a f t e r  t r e a tm e n t  w i th  a n t i - r a b ie s  s e ru m  o r  g lo b u l in  c o n ju g a te d  w i th  
f lu o r e s c e in  is o th io c y a n a te .

B i la te r a l  im p r e s s io n s  ( o r  s m e a rs )  o f  t i s s u e  s a m p le s  f r o m  th e  h ip p o c a m p u s  
( A m m o n ’s  h o rn s )  a n d  b r a in  s te m  a r e  r e c o m m e n d e d  f o r  in c r e a s e d  s e n s i t iv i ty  o f  th e  
te s t ;  s o m e  la b o r a to r ie s  a ls o  s ta in  s a m p le s  o f  c e r e b e l l a r  t i s s u e .

A n  e n z y m e - l in k e d  im m u n o s o r b e n t  a s s a y  ( E L I S A )  c a l le d  r a p id  r a b ie s  
e n z y m e  im m u n o d ia g n o s is  ( R R E I D )  w a s  d e v e lo p e d  f o r  th e  d ia g n o s is  o f  r a b ie s ,  b a s e d  
u p o n  th e  d e te c t io n  o f  r a b ie s  v i ru s  n u c le o c a p s id  a n t ig e n  in  b r a in  t i s s u e .  S in c e  th e  
a n t ig e n  c a n  b e  v i s u a l i z e d  w i th  th e  n a k e d  e y e ,  t h e  t e s t  c a n  b e  c a r r ie d  o u t  ( w i th  th e  a id  
o f  a  s p e c ia l  k i t )  u n d e r  f ie ld  c o n d i t io n s .

R R E I D  is  a  r a p id  t e c h n iq u e ,  w h ic h  c a n  b e  e s p e c ia l ly  u s e f u l  fo r  
e p id e m io lo g ic a l  s u rv e y s . T h e  t e s t  m a y  b e  u s e d  to  e x a m in e  p a r t i a l ly  d e c o m p o s e d  
t i s s u e  s p e c im e n s  f o r  e v id e n c e  o f  r a b ie s  in f e c t io n ,  b u t  i t  c a n n o t  b e  u s e d  w i th  
s p e c im e n s  th a t  h a v e  b e e n  f ix e d  in  f o rm a l in .  I t  s h o u ld  b e  n o te d ,  in  a d d i t io n ,  t h a t  th e  
F A  t e s t  m ig h t  y ie ld  p o s i t i v e  r e s u l t s  w h e n  th e  R R E I D  is  n e g a t iv e .

Virus Isolation in Vitro
V ir u s  i s o la t io n  m a y  b e  n e c e s s a r y  f o r  c o n f i r m in g  th e  r e s u l t s  o f  a n t ig e n  

d e te c t io n  t e s t s  a n d  f o r  f u r th e r  c h a r a c te r iz in g  th e  is o la te .
M u r in e  n e u r o b la s to m a  ( N A  C l 3 0 0 )  c e l l s  a r e  m o r e  s u s c e p t ib le  to  r a b ie s  f ie ld  

v i r u s  in f e c t io n  t h a n  a n y  o th e r  c e l l  l in e s  t e s t e d .  V i ru s  i s o la t io n  in  c e l l  c u l tu r e  ( w i th  
n e u r o b la s to m a  c e l l s )  is  a t  le a s t  a s  e f f ic i e n t  a s  m o u s e  in o c u la t io n  f o r  d e m o n s t r a t in g  
s m a l l  a m o u n ts  o f  r a b ie s  v i ru s .  I t  a ls o  r e d u c e s  th e  t im e  r e q u i r e d  f o r  d i a g n o s i s  f o r m  1 0 -  
15  d a y s  t o  2  d a y s , e l im in a te s  th e  n e e d  f o r  e x p e r im e n ta l  a n im a ls ,  a n d  i s  c o n s id e r a b ly  
le s s  e x p e n s iv e  t o  p e r f o rm . T h is  t e c h n iq u e  is  n o t  f e a s ib le  in  e v e r y  l a b o r a to r y ,  h o w e v e r ,  
a n d  in t r a c e r e b r a l  m o u s e  in o c u la t io n  i s  s t i l l  a  u s e f u l  t e s t  I  th e  l a b o r a to r y  d i a g n o s i s  o f  
r a b ie s .  S u c k l in g  m ic e  ( le s s  th a n  3 d a y s  o ld )  a r e  m o r e  s u s c e p t ib le  t o  r a b ie s  th a n
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w e a n l in g  o r  a d u l t  m ic e  a n d  s h o u ld  b e  u s e d  w h e n e v e r  p o s s ib le .  T h e  o b s e r v a t io n  p e r io d  
m a y  b e  s h o r te n e d  b y  F A  e x a m in a t io n  o f  b r a in s  o f  in o c u la te d  m ic e  k i l l e d  3 - 4  d a y  (o r  
m o r e )  a f te r  in o c u la t io n .

3.2 Intra Vitam  Diagnosis o f Rabies in Humans
T h e  c h o ic e  o f  te c h n iq u e s  fo r  intra vitam  d ia g n o s is  v a r ie s  g r e a t ly  a c c o r d in g  

to  th e  s ta g e  o f  th e  d is e a s e ;  a n t ig e n  d e te c t io n  is  g e n e r a l ly  s e n s i t iv e  d u r in g  th e  f i r s t  f e w  
d a y s , w h i le  v i r u s - n e u t r a l i z in g  a n t ib o d ie s  in  c e r e b r o s p in a l  f lu id  a n d  s e r u m  u s u a l ly  t e n d  
to  a p p e a r  a f te r  7 - 1 0  d a y s  o f  i l ln e s s .

V i r a l  a n t ig e n  m a y  b e  d e te c te d  b y  F A  in  c o r n e a l  im p r e s s io n s  o r  s k in  b io p s ie s  
f r o m  p a t ie n t s  w i th  r a b ie s ;  h o w e v e r ,  F A - p o s i t iv e  s p e c im e n s  a re  m o r e  c o m m o n  d u r in g  
th e  f in a l  s ta g e s  o f  th e  d is e a s e .  S k in  b io p s ie s  a r e  u s u a l ly  t a k e n  f r o m  th e  n u c h a l  a r e a  o f  
th e  n e c k , w i th  h a i r  f o l l ic le s  c o n ta in in g  p e r ip h e r a l  n e rv e s .  C o r n e a l  im p r e s s io n s  {never 
s c ra p in g s )  a r e  t a k e n  f r o m  p a t ie n t s  w i th  e n c e p h a l i t i s  b y  l ig h t ly  to u c h in g  th e  c e n t r a l  
p a r t  o f  th e  c o r n e a  w i th  a  m ic r o s c o p e  s lid e .

T h e  q u a l i ty  o f  th e  s a m p le - b o th  c o r n e a l  im p re s s io n s  a n d  s k in  b io p s ie s - i s  
p a r a m o u n t ;  th e y  s h o u ld  b e  r e f r ig e r a te d  im m e d ia te ly  a f te r  c o l le c t io n  a n d  u n t i l  t h e  t e s t  
is  c a r r ie d  o u t.

Rabies virus may be isolated in cell culture from certain body tissues and 
fluids, especially saliva and cerebrospinal fluid.

Saliva samples should be maintained frozen after collection; the contents of 
the swab should be expressed in the collection medium, the swab removed and the 
specimen sent frozen for further examination. Biopsy material and cerebrospinal fluid 
should be frozen after removal.

Antibody Titration
N e u t r a l i z in g  a n t ib o d ie s  in  th e  s e ru m  o r  c e r e b r o s p in a l  f lu id  o f  n o n - v a c c in a te d  

p a t ie n ts  m a y  b e  m e a s u r e d  e i th e r  b y  th e  m o u s e  s e ru m  n e u t r a l iz a t io n  t e s t  ( M N T )  o r  b y  
th e  r a p id  f lu o r e s c e n t  f o c u s  in h ib i t io n  t e s t  ( R F F IT ) . T h e  C o m m i t te e  r e c o m m e n d e d  
th a t ,  w h e re  p o s s ib le ,  th e  M N T  b e  r e p la c e d  b y  th e  R F F IT , s in c e  th e  l a t t e r  t e s t  is  m o r e  
r a p id  a n d  a t  le a s t  a s  s e n s i t iv e  a s  th e  M N T .

A n  e n z y m e - l in k e d  im m u n o s o r b e n t  a s s a y  ( E L I S A )  u s in g  p u r i f i e d  r a b ie s  
g ly c o p r o te in  h a s  b e e n  u s e d  to  d e te rm in e  v i r u s -n e u tr a l i z in g  a n t ib o d y  le v e ls  in  th e  
s e r u m  o f  s e v e r a l  s p e c ie s ,  in c lu d in g  h u m a n s . T h e  t e s t  c a n  b e  c a r r ie d  o u t  ( w i th  th e  a id



o f  a  s p e c ia l  k i t )  in  th e  f ie ld  a n d  p r o v id e s  r e s u l t s  w i th in  a  f e w  h o u r s .  I t  a ls o  a p p e a r s  to  
b e  q u ite  r e p r o d u c ib le .  N e v e r th e le s s ,  th e  s e n s i t iv i ty  o f  th e  te s t  is  l im i te d ;  th e  
m e a s u r e m e n t  m a y  in c lu d e  a  v a r ie ty  o f  a n t ib o d ie s  in  a d d i t io n  to  v i r u s - n e u t r a l i z in g  
a n t ib o d ie s .



Appendix 4
Computation of decreasing rate of death during 1981-2002

y e a r D e a th s (D n ) P o p u la tio n p e r  m ill io n .(Y n ) Y n  - Y n -1 ( Y n - Y n - 1 ) / Y n - 1 D n - D n - 1 (D n -  D n - 1 ) /  D n - 1 A  * B  +

1981 3 3 9 4 7 ,4 8 8 ,0 0 0 7 .1 4
19 82 3 0 0 4 8 ,4 9 0 ,0 0 0 6 .1 9 -0 .9 5 2 -0 .1 3 3 -3 9 -0 .1 1 5 -0 .1 1 5 -0 .1 1 5
1983 2 8 8 4 9 ,4 5 9 ,0 0 0 5 .8 2 -0 .3 6 4 -0 .0 5 9 -1 2 -0 .0 4 0 -0 .0 4 0 -0 .0 4 0
19 84 2 2 8 5 0 ,3 9 6 ,0 0 0 4 .5 2 -1 .2 9 9 -0 .2 2 3 -6 0 -0 .2 0 8 -0 .2 0 8 -0 .2 0 8
1985 2 0 5 5 1 ,6 8 1 ,0 0 0 3 9 7 -0 .5 5 8 -0 .1 2 3 -23 -0 .1 0 1 -0 .1 0 1 -0 .1 0 1
19 86 2 1 9 5 2 ,6 4 6 ,7 0 0 4 .1 6 0 .1 9 3 0 .0 4 9 14 0 .0 6 8
1 9 8 7 139 5 3 ,6 0 5 ,1 0 0 2 .5 9 -1 .5 6 7 -0 .3 7 7 -8 0 -0 .3 6 5 -0 .3 6 5 -0 .3 6 5
19 88 2 1 9 5 4 ,5 3 4 ,0 0 0 4 .0 2 1 .423 0 .5 4 9 8 0 0 .5 7 6
19 89 2 1 2 5 5 ,5 3 7 ,6 4 8 3 .8 2 -0 .1 9 9 -0 .0 4 9 -7 -0 .0 3 2 -0 .0 3 2
19 9 0 185 5 6 ,2 9 6 ,8 1 7 3 .2 9 -0 .5 3 1 -0 .1 3 9 -2 7 -0  127 -0 .1 2 7 -0 .1 2 7
1991 171 5 6 ,6 6 1 ,9 6 6 3 .0 2 -0 .2 6 8 -0 .0 8 2 -1 4 -0 .0 7 6 -0 .0 7 6 -0 .0 7 6
19 9 2 113 5 7 ,7 8 8 ,9 0 0 1 .96 -1 .0 6 3 -0 .3 5 2 -5 8 -0 .3 3 9 -0 .3 3 9 -0 .3 3 9
1993 93 5 8 ,3 3 6 ,1 0 0 1 .59 -0 .3 6 1 -0 .1 8 5 -2 0 -0 .1 7 7 -0 .1 7 7 -0 .1 7 7
19 9 4 7 8 5 9 ,0 9 5 ,4 0 0 1 .32 -0 .2 7 4 -0 .1 7 2 -15 -0 .1 6 1 -0 .1 6 1 -0 .1 6 1
1995 7 4 5 9 ,4 6 0 ,4 0 0 1 .24 -0 .0 7 5 -0 .0 5 7 -4 -0 .0 5 1 -0 .0 5 1
19 9 6 7 7 6 0 ,1 1 6 ,1 8 2 1 .28 0 .0 3 6 0 .0 2 9 3 0 .041
1 9 9 7 58 6 0 ,8 1 6 ,2 2 7 0 .9 5 -0 .3 2 7 -0 .2 5 5 -1 9 -0 .2 4 7 -0 .2 4 7 -0 .2 4 7
19 98 5 7 6 1 ,4 6 6 ,1 7 8 0 .9 3 -0 .0 2 6 -0 .0 2 8 -1 -0 .0 1 7 -0 .0 1 7
19 9 9 6 8 6 1 ,6 6 1 ,7 0 1 1 .10 0 .1 7 5 0 .1 8 9 11 0 .1 9 3
2 0 0 0 50 6 1 ,8 7 8 ,7 4 6 0 .81 -0 .2 9 5 -0 .2 6 7 -1 8 -0 .2 6 5 -0 .2 6 5 -0 .2 6 5
2 0 0 1 3 7 6 2 ,3 1 0 ,0 0 0 0 .5 9 -0 .2 1 4 -0 .2 6 5 -13 -0 .2 6 0 -0 .2 6 0 -0 .2 6 0
2 0 0 2 31 6 3 ,0 6 0 ,0 0 0 0 .4 9 -0 .1 0 2 -0 .1 7 2 -6 -0 .1 6 2 -0 .1 6 2 -0 .1 6 2

to ta l -6 .6 4 7 -2 .1 2 3 -3 0 8 -1 .8 6 7 -2 .7 4 4 -2 .6 4 4
a v e ra g e /y e a r -0 .3 1 7 -0 .1 0 1 -15 -0 .0 8 9 -0 .1 61 -0 .1 8 9

N o te : * A  =  N o t  in c lu d e d  th e  y e a r  th a t  h a s  m o re  d e a th s  th a n  th e  y e a r  b e fo re .
+  B  =  N o t in c lu d e d  th e  y e a r  th a t  h a s  m o re  d e a th s  th a n  th e  y e a r  b e fo re  a n d  th e  y e a r  th a t lo w e r  n u m b e r  o f  d e a th  re d u c in g

c o m p a re s  to  th e  y e a r  b e fo re . 
N e g a tiv e  s ig n  m e a n s  d e c re a s e  a m o u n t. 

S o u rc e : D iv is io n  o f  E p id e m io lo g y , M O P H

น)C/1



Appendix 5
Computation of changing rate of postexposure treatment during 1991-2001

y e a r c a s e ( P n ) p o p u la t io n p e r  m ill io n  ( Y n ) Y n -  Y n -1 ( Y n - Y n - 1 ) / Y n - 1 P n -  P n -1 ( P n - P n - 1 ) / P n - 1

19 91 9 3 ,6 4 1 5 6 ,6 6 1 ,9 6 6 1 ,6 5 2 .6 3
1 9 9 2 1 1 6 ,2 2 2 5 7 ,7 8 8 ,9 0 0 2 ,0 1 1 .1 5 3 5 9 0 .2 1 7 2 2 ,5 8 1 0 .2 4 1
19 9 3 1 3 3 ,9 6 3 5 8 ,3 3 6 ,1 0 0 2 ,2 9 6 .4 0 2 8 5 0 .1 4 2 1 7 ,7 4 1 0  153
1 9 9 4 1 4 8 ,1 4 2 5 9 ,0 9 5 ,4 0 0 2 ,5 0 6 .8 3 2 1 0 0 .0 9 2 1 4 ,1 7 9 0 .1 0 6
1 9 9 5 1 5 3 ,4 8 3 5 9 ,4 6 0 ,4 0 0 2 ,5 8 1 .2 6 7 4 0 .0 3 0 5 ,3 4 1 0 .0 3 6
1 9 9 6 1 7 6 ,1 1 8 6 0 ,1 1 6 ,1 8 2 2 ,9 2 9 .6 3 3 4 8 0 .1 3 5 2 2 ,6 3 5 0 .1 4 7
1 9 9 7 2 0 7 ,8 0 8 6 0 ,8 1 6 ,2 2 7 3 ,4 1 6 .9 8 4 8 7 0 .1 6 6 3 1 ,6 9 0 0 .1 8 0
1 9 9 8 2 3 4 ,3 9 4 6 1 ,4 6 6 ,1 7 8 3 ,8 1 3 .3 8 3 9 6 0 .1 1 6 2 6 ,5 8 6 0 .1 2 8
1 9 9 9 2 3 9 ,6 9 8 6 1 ,6 6 1 ,7 0 1 3 ,8 8 7 .3 1 7 4 0 .0 1 9 5 ,3 0 4 0 .0 2 3
2 0 0 0 3 4 0 ,3 9 4 6 1 ,8 7 8 ,7 4 6 5 ,5 0 0 .9 8 1 ,6 1 4 0 .4 1 5 1 0 0 ,6 9 6 0 .4 2 0
2 0 0 1 3 5 1 ,1 4 1 6 2 ,3 1 0 ,0 0 0 5 ,6 3 5 .3 9 13 4 0 .0 2 4 1 0 ,7 4 7 0 .0 3 2

to ta l 3 ,9 8 3 1 .3 5 6 2 5 7 ,5 0 0 1 .4 6 5
a v e r a g e /y e a r 3 9 8 .2 8 0 .1 3 6 2 5 ,7 5 0 0 .1 4 7



Appendix 6
Computation of changing rate of dog vaccination and dog population during 1991-2002

y e a r d o g  v a c c in a t io n d o g  p o p u la t io n % c o v e r a g e C n  -C n -1 ( C n  -  C n - i y  C n -1 V n -  V n -1 ( V n -  V n - 1 ) /  V n -1 A *
( V n ) ( P I ) ( V n  /  P I  =  C n )

19 91 1 ,5 9 0 ,4 4 9 8 ,4 3 1 ,8 3 0 1 8 .8 6
1 9 9 2 1 ,1 7 4 ,9 8 2 8 ,5 9 9 ,5 3 8 1 3 .6 6 -  5 .1 9 9 - 0 .2 7 6 - 4 1 5 ,4 6 7 -0 .2 6 1
1 9 9 3 2 ,1 2 8 ,1 5 3 8 ,6 8 0 ,9 6 7 2 4 .5 2 1 0 .8 5 2 0 .7 9 4 9 5 3 ,1 7 1 0 .8 1 1 0 .8 1 1
1 9 9 4 3 ,1 0 6 ,2 1 0 7 ,0 2 0 ,5 3 5 4 4 .2 4 1 9 .7 2 9 0 .8 0 5 9 7 8 ,0 5 7 0 4 6 0 0 .4 6 0
1 9 9 5 4 ,0 0 1 ,5 5 5 6 ,7 3 2 ,0 7 0 5 9 .4 4 1 5 .1 9 6 0 .3 4 3 8 9 5 ,3 4 5 0 .2 8 8 0 2 8 8
1 9 9 6 3 ,6 1 4 ,4 4 5 5 ,8 9 9 ,0 7 3 6 1 .2 7 1 .8 3 1 0 .0 3 1 - 3 8 7 ,1 1 0 - 0 .0 9 7
1 9 9 7 4 ,2 1 9 ,0 3 4 5 ,9 6 9 ,4 0 9 7 0 .6 8 9 .4 0 6 0 .1 5 4 6 0 4 ,5 8 9 0 .1 6 7 0 .1 6 7
1 9 9 8 3 ,3 0 1 ,1 2 0 5 ,0 2 4 ,7 0 9 6 5 .7 0 - 4 .9 8 0 - 0 .0 7 0 - 9 1 7 ,9 1 4 -0 .2 1 8
1 9 9 9 4 ,6 0 4 ,0 0 8 5 ,8 8 3 ,7 1 2 7 8 .2 5 1 2 .5 5 2 0 .1 9 1 1 ,3 0 2 ,8 8 8 0 .3 9 5 0 .3 9 5
2 0 0 0 4 ,2 7 7 ,9 3 9 5 ,9 8 7 ,1 9 5 7 1 .4 5 - 6 .7 9 9 - 0 .0 8 7 - 3 2 6 ,0 6 9 -0 .0 7 1
2 0 0 1 4 ,5 7 9 ,0 7 9 5 ,9 5 3 ,2 4 9 7 6 .9 2 5 .4 6 6 0 .0 7 6 3 0 1 ,1 4 0 0 .0 7 0 0 .1 8 1
2 0 0 2 3 ,8 4 8 ,1 3 4 6 ,2 9 8 ,6 4 4 6 1 .0 9 - 1 5 .8 2 3 - 0 .2 0 6 - 7 3 0 ,9 4 5 - 0 .1 6 0

to ta l 4 2 .2 3 2 1 .7 5 6 2 ,2 5 7 ,6 8 5 1 .3 8 5 2 .3 0 2
a v e r a g e /y e a r 3 .8 4 0 .1 6 0 2 0 5 ,2 4 4 0 .1 2 6 0 .3 8 4

N o te :  D o g  p o p u la t io n  ( P I )  is  d e r iv e d  f r o m  D L D  r e c o r d .
* A  -  N o t  in c lu d e d  th e  y e a r  t h a t  h a s  lo w e r  a m o u n t  o f  d o g  v a c c in a t io n  th a n  th e  y e a r  b e f o r e .  
N e g a t iv e  s ig n  m e a n s  d e c r e a s e  a m o u n t .



Appendix 7
Computation of changing rate of specimens submission during 1991 - 2002

y e a r S p e c im e n (S n ) P o s i t iv e  t e s t % P o s i t iv e  t e s t (ร ท - ร ท -1) (ร ท - ร ท -1 ) / ร ท -1

19 91 1 2 ,1 4 9 5 ,2 6 3 4 3 .3 2
1 9 9 2 1 0 ,4 8 9 4 ,6 4 3 4 4 .2 7 - 1 6 6 0 - 0 .1 3 7
19 9 3 9 ,5 7 6 4 ,2 6 3 4 4 .5 2 -9 1 3 - 0 .0 8 7
1 9 9 4 8 ,1 1 3 3 ,7 8 1 4 6  6 0 -1 4 6 3 -0 .1 5 3
1 9 9 5 6 ,2 5 4 2 ,9 3 7 4 6 .9 6 - 1 8 5 9 - 0 .2 2 9
1 9 9 6 4 ,4 1 4 1 ,8 5 8 4 2 .0 9 - 1 8 4 0 - 0 .2 9 4
1 9 9 7 3 ,3 6 9 1 ,1 1 5 3 3 .1 0 -1 0 4 5 - 0 .2 3 7
1 9 9 8 4 ,5 0 8 1 ,3 1 4 2 9 .1 5 1 1 3 9 0 .3 3 8
1 9 9 9 4 ,3 5 0 1 ,2 0 8 2 7 .7 7 -1 5 8 -0 .0 3 5
2 0 0 0 4 ,0 2 4 1 ,1 6 4 2 8 .9 3 -3 2 6 -0 .0 7 5
2 0 0 1 3 ,3 2 9 9 5 4 2 8 .6 6 -6 9 5 -0 .1 7 3
2 0 0 2 2 ,9 6 1 7 2 6 2 4 .5 2 -3 6 8 -0 .1 1 1

to ta l -9 1 8 8 - 1 .1 9 2
a v e r a g e /y e a r -8 3 5 - 0 .1 0 8

N o te :  S p e c im e n s  a r e  a n im a l h e a d s .
N e g a t iv e  s ig n  m e a n s  d e c r e a s e  a m o u n t .



Appendix 8Estimation of dog population ะ human population in three ratio during 1991-2002
year Human population 

(Hn)
dog vaccination dog population dog population 

(ŸJ (PI) (P2)= 1:6.72
dog population 

(P3) == 1:10
dog population 

(P4) -  1:15
%coverage(l) 
(Vn/PI = €111)

%coverage(2)
(Vn/P2 = c n2)

%coverage(3) 
(V„/P3 = €113)

%coverage(4) 
(Vn/P4 = c n4)

1991 56,661,966 1,590,449 8,431,830 8,431,840 5,666,197 3,777,464 18.86 18.86 28.07 42.10 
30 501992 57,788,900 1,174,982 8,599,538 8,599,539 5,778,890 3,852,593 13.66 13.66 20.33

1993 58,336,100 2,128,153 8,680,967 8,680,967 5,833,610 3,889,073 24.52 24.52 36.48 54.72
1994 59,095,400 3,106,210 7,020,535 8,793,958 5,909,540 3,939,693 44.24 35.32 52.56 78.84
1995 59,460,400 4,001,555 6,732,070 8,848,274 5,946,040 3,964,027 59.44 45.22 67.30 100.95
1996 60,116,182 3,614,445 5,899,073 8,945,860 6,011,618 4,007,745 61.27 40.40 60.12 90 19
1997 60,816,227 4,219,034 5,969,409 9,050,034 6,081,623 4,054,415 70.68 46.62 69.37 104.06
1998 61,466,178 3,301,120 5,024,709 9,146,753 6,146,618 4,097,745 65 70 36.09 53.71 80.56
1999 61,661,701 4,604,008 5,883,712 9,175,848 6,166,170 4,110,780 78.25 50.18 74.67 112.00
2000 61,878,746 4,277,939 5,987,195 9,208,147 6,187,875 4,125,250 71.45 46.46 69.13 103.70
2001 62,310,000 4,579,079 5,953,249 9,272,321 6,231,000 4,154,000 76.92 49.38 73.49 110.23
2002
2003

63,060,000
63,660,000*

3,848,134 6,298,644 9,383,929
9,473,214

6.306.000
6.366.000

4.204.000
4.244.000

61.09 41.01 61.02 91.54

Note: Dog population (PI) is derived from DLD record.

'O
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Appendix 9 Operating cost o f postexposure vaccination in public 

hospital and private hospital.
1. Public hospital

L a b o r  c o s t :
L a b o r  c o s t  p e r  m in u te  o f  p u b l ic  h e a l th  p e r s o n n e l  w h o  p e r f o r m  v a c c in e  

in je c t io n  ( b a h t  p e r  m in u te )  =  a v e r a g e  m o n th ly  s a la r y  o f  a l l  p e r s o n n e l  w h o  p e r f o r m  
th is  s e rv ic e  d iv id e d  b y  (2 0 .3  d a y s  p e r  m o n th  * 7  h o u r s  p e r  d a y  * 6 0  m in u te s ) .

P u b l ic  h e a l th  p e r s o n n e l  w h o  p e r f o r m  th i s  s e rv ic e  a re :
(1 )  d o c to r :  a v e r a g e  s a la r y  3 0 ,0 0 0  b a h t ,  s p e n d  5 m in u te  p e r  v i s i t ,
(2 )  n u r s e :  a v e r a g e  s a la r y  1 2 ,0 0 0  b a h t ,  s p e n d  1 0  m in u te  p e r  v is it .

T h e r e fo re ,  a v e r a g e  s a la r y  =  ( 3 0 ,0 0 0 + 1 2 ,0 0 0 ) /2
=  4 2 ,0 0 0 /2  =  2 1 ,0 0 0  b a h t  p e r  m o n th  

a n d  la b o r  c o s t  p e r  m in u te  =  2 1 ,0 0 0 /8 5 2 6  =  2 .4 6  b a h t  p e r  m in u te  
f o r  15 m in u te  =  2 .4 6  * 15 =  3 6 .9 0  b a h t .

T h is  a m o u n t  is  f o r  th e  f i r s t  v is i t  a n d  f o r  th e  r e s t  4  t im e s ,  i t  is  o n ly  a  n u r s e  w h o  
g iv e s  v a c c in e  in je c t io n .
L a b o r  c o s t  o f  n u r s e  p e r  m in u te  =  1 2 ,0 0 0 /8 5 2 6  =  1 .41 b a h t  p e r  m in u te ,  s p e n d  10 
m in u te  p e r  v i s i t  = 1 .4 1  * 10  =  1 4 .1 0  b a h t.

M a te r ia l  c o s t :
(1 )  IM : c o n s u m e s  5 v ia ls  o f  v a c c in e  ( in c lu d e d  n e e d le  a n d  s y r in g e ) ,  it  is  2 9 4 .2 5  b a h t  

p e r  v ia ls  =  2 9 4 .2 5  * 5 =  1 ,4 7 1 .2 5  b a h t .
T e ta n u s  to x o id  3 d o s e s ,  3 5  b a h t  p e r  d o s e  =  3 5  * 3 =  1 0 5  b a h t  
A n t ib io t ic s  a n d  a n a lg e s ic s  =  2 2  b a h t
W o u n d  d r e s s in g  m a te r ia l  = 5 0  b a h t
E R I G  2  v ia l ,  5 8 1 .0 1  b a h t  p e r  v i a l  =  5 8 1 .0 1  * 2  =  1 ,1 6 2 .0 2  b a h t
o r  H R I G  1 ,0 0 0  u n i t  =  7 ,4 2 1  5 2  b a h t.

C o s t  o f  v a c c in a t io n  n o t  in c lu d e d  R I G  =  1 ,6 4 8 .2 5  b a h t
I n c lu d e d  E R I G  =  2 ,8 1 0 .2 7  b a h t
o r  in c lu d e d  H R I G  =  9 ,0 6 9 .7 7  b a h t.

T h e r e  h a v e  o n ly  5 %  o f  P E V  r e c e iv e d  R I G  F th e n  a v e r a g e  c o s t  o f  v a c c in a t io n  =

(T .6 4 8 .2 5 * 9 5 % !  +  H 2 .8 1 0 .2 7 + 9 .0 6 9 .7 7 V 2  * 5 % )
100%

=  1 ,8 6 2 .8 4  b a h t

I n  c o n c lu s io n  to ta l  o p e r a t in g  c o s t  o f  v a c c in a t io n  b y  I M  is
=  { 3 6 .9 . +  (1 4 .1 0 * 4 ) }  +  1 ,8 6 2 .8 4  =  1 ,9 5 6 .1 4  b a h t  f o r  c o m p le te  c o u r s e .

T h e r e f o r e  a v e r a g e  c o s t  -  1 ,9 5 6 .1 4 /5  =  3 9 1 .2 3  b a h t  p e r  v is i t .
D i s c o u n t in g  t o  y e a r 2 0 0 0 ,  C P I  in  y e a r 2 0 0 2  =  1 0 4 .2 , C P I  m  y e a r  2 0 0 0  =  1 0 1 .9 , th e n  
p r ic e  in  y e a r  2 0 0 0  =  1 0 1 .9  * 3 9 1 .2 3  =  3 8 2 .5 8  b a h t .

1 0 4  2

Ÿ S o u rc e :  D is e a s e  c o n t r o l  d iv is io n , M O P H
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( 2 )  ID : c o n s u m e s  3 v ia ls  o f  v a c c in e  ( in c lu d e d  n e e d le  a n d  s y r in g e ) ,  it is  2 9 4 .2 5  b a h t  

p e r  v ia ls  =  2 9 4 .2 5  * 3 =  8 8 2 .7 5  b a h t.
T e ta n u s  to x o id  3 d o s e s ,  3 5  b a h t  p e r  d o s e  =  3 5  * 3 =  10 5  b a h t  
A n t ib io t ic s  a n d  a n a lg e s i c s  =  2 2  b a h t
W o u n d  d r e s s in g  m a te r ia l  = 5 0  b a h t
E R I G  2  v ia l ,  5 8 1 .0 1  b a h t  p e r  v ia l  =  5 8 1 .0 1  * 2  =  1 ,1 6 2 .0 2  b a h t
o r  H R I G  1 ,0 0 0  u n i t  =  7 ,4 2 1 .5 2  b a h t .

C o s t  o f  v a c c in a t io n  n o t  in c lu d e d  R I G  =  1 ,0 5 9 .7 5  b a h t
I n c lu d e d  E R I G  =  2 ,2 2 1 .7 7  b a h t
o r  in c lu d e d  H R I G  = 8 ,4 8 1 .2 7  b a h t .

T h e r e  h a v e  o n ly  5 %  o f  P E V  r e c e iv e d  R I G  th e n  a v e r a g e  c o s t  o f  v a c c in a t io n  =

( 1 .0 5 9 ,7 5 * 9 5 % ) +  ( ( 2 .2 2 1 :7 7 + 8 ,4 8 1 .2 7 V 2  * 5 % )
100%

=  1 ,2 7 4 .3 4  b a h t

I n  c o n c lu s io n  to ta l  o p e r a t in g  c o s t  o f  v a c c in a t io n  b y  ID  is
=  { 3 6 .9 . +  ( 1 4 .1 0 * 4 ) }  +  1 ,2 7 4 .3 4  =  1 ,3 6 7 .6 4  b a h t  f o r  c o m p le te  c o u r s e .

T h e r e f o r e  a v e r a g e  c o s t  — 1 ,3 6 7 .6 4 /5  =  2 7 3 .5 3  b a h t  p e r  v is it .
D is c o u n t in g  to  y e a r 2 0 0 0 ,  C P I  in  y e a r 2 0 0 2  =  1 0 4 .2 , C P I  in  y e a r  2 0 0 0  = 1 0 1 . 9 ,  th e n  
p r ic e  in  y e a r  2 0 0 0  =  1 0 1 .9  * 2 7 3 .5 3  = 2 6 7 .4 9  b a h t.

1 0 4 .2

2. Private hospital

W e  a s s u m e  t h a t  a ll  P E V  w a s  g iv e n  I M  ty p e  a n d  5 %  o f  P E V  r e c e iv e d  R IG . 
B y  in te r v ie w in g  c o s t  o f  P E V  a t  p r iv a te  h o s p i ta l  is  a s  fo l lo w in g s .
C o s t  o f  v a c c in a t io n  n o t  in c lu d e d  R I G  -  3 ,6 0 0  b a h t

I n c lu d e d  E R I G  =  6 ,0 0 0  b a h t  
o r  in c lu d e d  H R I G  =  1 4 ,1 0 0  b a h t.

T h e r e  h a v e  o n ly  5 %  o f  P E V  r e c e iv e d  R I G  th e n  a v e r a g e  c o s t  o f  v a c c in a t io n  =

( 3 ,6 0 0 * 9 5 % )  +  ( (6 .0 0 0 + 1 4 .1 0 0 1 /2  * 5 % 1  
100%

=  3 ,9 2 2 .5 0  b a h t

T h e r e f o r e  a v e r a g e  c o s t  =  3 ,9 2 2 .5 0 /5  =  7 8 4 .5 0  b a h t  p e r  v is it .
D is c o u n t in g  to  y e a r 2 0 0 0 ,  C P I  in  y e a r 2 0 0 2  =  1 0 4 .2 , C P I  in  y e a r  2 0 0 0  =  1 0 1 .9 , th e n  
p r ic e  in  y e a r  2 0 0 0  =  1 0 1 .9  * 7 8 4 .5 0  =  7 6 7 .1 8  b a h t .

1 0 4 .2



Appendix 10: Method to calculate number of visits at MOPH hospital, Year 2001- 2004

Y e a r  2 0 0 1 ,  N u m b e r  o f  v is i ts  ะ 9 4 0 ,0 9 8  v is i ts

Y e a r  2 0 0 2 ,  N u m b e r  o f  v is i ts  : 1 ,0 0 9 ,0 3 8  v is its

Year 2002
P E T

3 7 6 ,8 9 1

IM

1 5 0 ,7 5 6

2 2 6 ,1 3 5

V is i t( s ) % P E T  (c a s e ) N u m b e r  o f  v is its
5 1 2 .1 3 1 8 ,2 9 0 9 1 ,4 4 8
4 1 3 .0 2 19 ,6 2 1 7 8 ,4 8 6
3 3 0 .1 5 4 5 ,4 5 8 1 3 6 ,3 7 3
2 1 9 .8 5 2 9 ,9 2 0 5 9 ,8 4 1
1 2 4 .8 5 3 7 ,4 6 7 3 7 ,4 6 7

T o ta l 1 5 0 ,7 5 6 4 0 3 ,6 1 5
V is i t( s ) % P E T  (c a s e )  N u m b e r  o f  v is its

5 1 2 .1 3 2 7 ,4 3 4 1 3 7 ,1 7 2
4 1 3 .0 2 2 9 ,4 3 2 1 1 7 ,7 2 8
3 3 0 .1 5 6 8 ,1 8 7 2 0 4 ,5 6 0
2 1 9 .8 5 4 4 ,8 8 1 8 9 ,7 6 1
1 2 4 .8 5 5 6 ,2 0 1 5 6 ,2 0 1

T o ta l 2 2 6 ,1 3 5 6 0 5 ,4 2 3

Year 2001
P E T

3 5 1 ,1 4 1

i s1
ID  

2 1 0 ,6 8 5

V is i t ( s ) % P E T  (c a s e ) N u m b e r  o f  v is i ts
5 1 2 .1 3 1 7 ,0 4 0 8 5 ,2 0 0
4 1 3 .0 2 18 ,2 8 1 7 3 ,1 2 3
3 3 0 .1 5 4 2 ,3 5 2 1 2 7 ,0 5 6
2 1 9 .8 5 2 7 ,8 7 6 5 5 ,7 5 2
1 2 4 .8 5 3 4 ,9 0 7 3 4 ,9 0 7

T o ta l 1 4 0 ,4 5 6 3 7 6 ,0 3 9
V is i t ( s ) % P E T  (c a s e )  N u m b e r  o f  v is its

5 1 2 .1 3 2 5 ,5 6 0 1 2 7 ,8 0 0
4 1 3 .0 2 2 7 ,4 2 1 1 0 9 ,6 8 5
3 3 0 .1 5 6 3 ,5 2 8 1 9 0 ,5 8 4
2 1 9 .8 5 4 1 ,8 1 4 8 3 ,6 2 9
1 2 4 .8 5 5 2 ,3 6 1 5 2 ,3 6 1

T o ta l 2 1 0 ,6 8 5 5 6 4 ,0 5 9



V is i t ( s ) % P E T  (c a s e ) N u m b e r  o f  v is i ts
IM 5 1 2 .1 3 1 9 ,5 3 9 9 7 ,6 9 6

0 .4 4 1 3 .0 2 2 0 ,9 6 2 8 3 ,8 4 8
Year 2003 1 6 1 ,0 5 6 3 3 0 .1 5 4 8 ,5 6 4 1 4 5 ,6 9 1

- 2 1 9 .8 5 3 1 ,9 6 5 6 3 ,9 2 9
P E T 1 2 4 .8 5 4 0 ,0 2 7 4 0 ,0 2 7

4 0 2 ,6 4 1 T o ta l 1 6 1 ,0 5 6 4 3 1 ,1 9 1
V is i t ( s ) % P E T  (c a s e )  N u m b e r  o f  v is i ts

ID 5 1 2 .1 3 2 9 ,3 0 9 1 4 6 ,5 4 4
0 .6 4 1 3 .0 2 3 1 ,4 4 3 1 2 5 ,7 7 2

2 4 1 ,5 8 5 3 3 0 .1 5 7 2 ,8 4 5 2 1 8 ,5 3 6
2 1 9 .8 5 4 7 ,9 4 7 9 5 ,8 9 4
1 2 4 .8 5 6 0 ,0 4 0 6 0 ,0 4 0

T o ta l 2 4 1 ,5 8 5 6 4 6 ,7 8 7
Y e a r  2 0 0 3 , N u m b e r  o f  v is i ts  = 1 ,0 7 7 ,9 7 8 v is i ts

V is i t ( s ) % P E T  (c a s e ) N u m b e r  o f  v is its
IM 5 1 2 .1 3 2 0 ,7 8 9 1 0 3 ,9 4 4

0 .4 4 1 3 .0 2 2 2 ,3 0 3 8 9 ,2 1 0
Year 2004 1 7 1 ,3 5 6 3 3 0 .1 5 5 1 ,6 6 9 1 5 5 ,0 0 8

2 1 9 .8 5 3 4 ,0 0 9 6 8 ,0 1 8
P E T 1 2 4 .8 5 4 2 ,5 8 7 4 2 ,5 8 7

4 2 8 ,3 9 1 T o ta l 1 7 1 ,3 5 6 4 5 8 ,7 6 7
V is i t ( s ) % P E T  (c a s e )  N u m b e r  o f  v is its

ID 5 1 2 .1 3 3 1 ,1 8 3 1 5 5 ,9 1 6
0 .6 4 1 3 .0 2 3 3 ,4 5 4 1 3 3 ,8 1 5

2 5 7 ,0 3 5 3 3 0 .1 5 7 7 ,5 0 4 2 3 2 ,5 1 2
2 1 9 .8 5 5 1 ,0 1 3 1 0 2 ,0 2 7
1 2 4 .8 5 6 3 ,8 8 0 6 3 ,8 8 0

T o ta l 2 5 7 ,0 3 5 6 8 8 ,1 5 0
Y e a r  2 0 0 4 , N u m b e r  o f  v is i ts  -■ 1 ,1 4 6 ,9 1 7 v is its

4̂ÙJ
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A p p e n d ix  11 : N a m e s  a n d  lo c a t io n s  o f  r a b ie s  d i a g n o s t ic  l a b o r a to r ie s  in  T h a i la n d

N o . L A B P r o v in c e

1. T h e  Q u e e n  S a o v a b h a  M e m o r ia l  I n s t i tu t e B a n g k o k
2 . N a t io n a l  I n s t i tu t e  o f  H e a l th N o n th a b u r i
3. D e p a r tm e n t  o f  L iv e s to c k  D e v e lo p m e n t B a n g k o k
4. S ir ira j  H o s p i ta l B a n g k o k
5. C h ia n g m a i  H o s p i ta l C h ia n g m a i
6 S o u th  V e t .  R e s . C e n te r N a k h o n  S i  T h a m m a r a t
7 . N o r th e a s t  V e t .  R e s . C e n te r K h o n  K a e n
8 . M e d . S c i. C e n te r ,  S o n g k h la S o n g k h la
9 M e d . S c i. C e n te r ,  C h ia n g m a i C h ia n g m a i
10. P r a p r o k lo a  H o s p i ta l C h a n tl ra b u r i
11. M e d . S c i. C e n te r ,  K h o n  K a e n K h o n  K a e n
12 M e d . S c i. C e n te r ,  N a k o m  R a tc h a s im a N a k o m  R a tc h a s im a
13. M e d . S c i. C e n te r ,  C h o lb u r i C h o lb u r i
14 N o r th  V e t .  R e s . C e n te r L a m p a n g
15 . U b o l  H o s p i ta l U b o l  R a tc h a ta n i
16 . L a m p a n g  H o s p i ta l L a m p a n g
17. M e d . S c i. C e n te r ,  P h i ts a n u lo k P h i ts a n u lo k
18. S a r a b u r i  H o s p i ta l S a ra b u r i
19 . U d o m  H o s p i ta l U d o m  T h a n i
2 0 . E a s t  V e t . R e s . C e n te r C h o lb u r i
2 1 . L iv e s to c k  R e g io n a l  O f f ic e  1 A y u t th a y a
2 2 . L iv e s to c k  R e g io n a l  O f f ic e  2 C h a c h o e n g s a o
2 3 . L iv e s to c k  R e g io n a l  O f f ic e  3 N a k o m  R a tc h a s im a
2 4 . L iv e s to c k  R e g io n a l  O f f ic e  5 C h ia n g m a i
2 5 . L iv e s to c k  R e g io n a l  O f f ic e  6 P h i ts a n u lo k
2 6 . L iv e s to c k  R e g io n a l  O f f ic e  7 N a k o m  P a th o m
2 7 . L iv e s to c k  R e g io n a l  O f f ic e  8 S u r a t  T h a n i
2 8 . L iv e s to c k  R e g io n a l  O f f ic e  9 S o n g k h la
2 9 . L iv e s to c k  P r o v in c ia l  O f f ic e C h a i N a t
3 0 L iv e s to c k  P r o v in c ia l  O f f ic e K a la s in
31 L iv e s to c k  P r o v in c ia l  O f f ic e A m n a t  C h a r o e n
3 2 . L iv e s to c k  P ro v in c ia l  O f f ic e S i  S a  K e t
3 3 . L iv e s to c k  P r o v in c ia l  O f f ic e B u r i R a m
3 4 . L iv e s to c k  P r o v in c ia l  O f f ic e P h e tc h a b u n
3 5 . L iv e s to c k  P r o v in c ia l  O f f ic e U d o m  T h a n i
3 6 L iv e s to c k  P r o v in c ia l  O f f ic e C h a iy a p h u m
3 7 . L iv e s to c k  P ro v in c ia l  O f f ic e K a m p h a e n g  P h e t
3 8 . L iv e s to c k  P r o v in c ia l  O f f ic e S a k o n  N a k h o n

S o u rc e :  P o n g p a n ic h  p ,  D e p a r tm e n t  o f  L iv e s to c k  D e v e lo p m e n t
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