
CHAPTER II

ESSAY

Incidence of Tuberculosis and Associated Factors among HIV-infected 
Persons Registered for Isoniazid Preventive Therapy 

in Chiang Rai, Thailand

2.1. Introduction

2 . 1 . 1  G l o b a l  T B  b u r d e n

S o m e o n e  in  t h e  w o r l d  i s  n e w l y  i n f e c t e d  w i t h  T B  e v e r y  s e c o n d .  A s  e s t i m a t e d  3 0 - 6 0  %  o f  

a d u l t s  in  d e v e l o p i n g  c o u n t r i e s  h a v e  T B  i n f e c t i o n  a n d  7  t o  8  m i l l i o n  p e o p l e  a r o u n d  t h e  

w o r l d  b e c o m e  s i c k  w i t h  a c t i v e  T B .  A c t i v e  T B  k i l l s  a b o u t  2  m i l l i o n  p e o p l e  e a c h  y e a r .  T h e  

r a t e  o f  a c t i v e  T B  i n c r e a s e  a b o u t  3  %  y e a r  o n  a v e r a g e .  ( W H O ,  2 0 0 0 )

T h e  2 3  h i g h e s t - i n c i d e n c e  c o u n t r i e s  a r e  A f g h a n i s t a n ,  B a n g l a d i s e s h ,  B r a z i l ,  C a m b o d i a ,  

C h in a ,  D R  C o n g o ,  E t h i o p i a ,  I n d ia ,  I n d o n e s i a ,  K e n y a ,  M o z a m b i q u e ,  M y a n m a r ,  N i g e r i a ,  

P a k i s t a n ,  P e r u ,  P h i l i p p i n e s ,  R u s s i a ,  S o u t h  A f r i c a ,  T a n z a n ia ,  T h a i l a n d ,  U g a n d a ,  V i e t  n a m ,  

Z i m b a b w e .  T h e s e  2 3  c o u n t r i e s  a c c o u n t e d  f o r  8 0  % o f  a l l  n e w  c a s e s  in  t h e  w o r l d  a n d
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e s t i m a t e d  n u m b e r s  o f  n e w  c a s e s  a r e  6 . 7  m i l l i o n .  I n  T h a i la n d ,  t h e  g l o b a l  r a n k  w a s  

r e p o r t e d  1 6 .  ( W H O ,  2 0 0 1 )

2.1.2 TB situation ๒ Thailand

I n  T h a i la n d ,  t h e  p r e v a l e n c e  a n d  t h e  i n c i d e n c e  o f  a c t i v e  T B  s t a r t e d  t o  d e c l i n e  a r o u n d  1 9 8 5  

d u e  m a i n l y  t o  t h e  im p le m e n t a t io n  o f  s h o r t  c o u r s e  a c t i v e  T B  t r e a t m e n t  r e g i m e n s  a n d  

i m p r o v e d  t h e r a p e u t i c  c o v e r a g e  a n d  e f f i c a c y .  T h e  p r e v a l e n c e  ( p e r  1 0 0 , 0 0 0  p o p u l a t i o n )  

d r o p p e d  f r o m  1 5 0  ๒  1 9 8 5  t o  7 6  in  1 9 9 1  .B u t ,  i t  a p p e a r e d  t o  r e v e r t  t o  a  n e w  t r e n d  o f  

i n c r e a s e  s t a r t e d  w i t h  2  %  a v e r a g e  a n n u a l  r i s e  in  t h e  r a t e s  o f  n e w  a c t i v  T B  c a s e s  d u r in g  

1 9 9 2 - 1 9 9 7 .  I n  1 9 9 9 ,  e s t i m a t e d  i n c i d e n c e  w a s  1 4 1  p e r  1 0 , 0 0 0  p o p u l a t i o n  . ( T B  d i v i s i o n ,  

1 9 9 9 )

2.1.3. Global HIV situation

A c c o r d i n g  t o  t h e  U N A I D S  r e p o r t  ( 2 0 0 0 ) ,  t h e  e s t im a t e d  n u m b e r  o f  a d u l t s  a n d  c h i ld r e n  

n e w l y  i n f e c t e d  w i t h  H I V  d u r in g  2 0 0 0  w o r l d w i d e  i s  5 . 3  m i l l i o n  a n d  t h e  e s t i m a t e d  

n u m b e r  o f  H I V  i n f e c t e d  p e r s o n s  i s  3 6 .1  m i l l io n .  I n  S o u t h  E a s t  A s i a ,  7 8 , 0 0 0  p e o p l e  

w e r e  n e w l y  i n f e c t e d  w i t h  H I V  d u r in g  2 0 0 0  a n d  t h e  n u m b e r  o f  H I V  i n f e c t e d  p e r s o n s  i s

5 . 8  m i l l i o n .  A v e r a g e  a d u lt  p r e v a l e n c e  r a te  i s  0 . 5 6  %  in  S o u t h  E a s t  A s i a ,  b u t  in  

C a m b o d i a ,  M y a n m a r  a n d  T h a i la n d ,  a d u lt  p r e v a l e n c e  r a te  i s  e x c e e d s  1 % .
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2.1.4. HIV situation in Thailand
F r o m  1 9 8 4 ,  w h e n  t h e  f ir s t  A I D S  c a s e s  w a s  i d e n t i f i e d  in  t h e  c o u n t r y ,  u n t i l  1 9 9 9 ,  t h e r e  

w e r e  c u m m u l a t i v e l y  7 4 0 , 0 0 0  H I V  i n f e c t e d  c a s e s ,  1 0 6 , 3 5 0  A I D S  c a s e s  a n d  6 6 , 0 0 0  A I D S  

d e a t h  w e r e  r e p o r t e d .  A d u l t  H I V  p r e v a l e n c e  w a s  2 . 1 5  % . ( U N A I D S , 2 0 0 0 )

2.2. Burden o f TB and HIV co-epidemic

2.2.1. Global HIV /TB problem

T h e  a s s o c i a t i o n  b e t w e e n  a c t i v e  T B  a n d  H I V  p r e s e n t s  a s  i m m e d i a t e  a n d  g r a v e  p u b l i c  

h e a l t h  a n d  s o c i o e c o n o m i c  t h e r e a t ,  p a r t ic u la r ly  in  t h e  d e v e l o p i n g  w o r l d .  A b o u t  a  th ir d  o f  

t h e  w o r l d ’ s  p o p u l a t i o n  ( a r o u n d  2  b i l l i o n )  c a r r i e s  t h e  T B  b a c t e r i a  a n d ,  a b o u t  11 m i l l i o n  

p e o p l e  a r e  c o - i n f e c t e d  w i t h  T B  a n d  H I V  in  w o r l d  w i d e .

S e v e n t y  p e r c e n t  o f  a l l  T B  c a s e s  a r e  c o n c e n t r a t e d  in  A s i a  a n d  b e t w e e n  5 6  a n d  8 0  %  o f  

A I D S  p a t i e n t s  in  t h e  S o u t h  E a s t  A s i a  a r e  c o - i n f e c t e d  w i t h  T B .  ( U N A I D S ,  2 0 0 0 )

2.2.2 Burden of HIV/TB in Thailand

F o r  T B  p a t i e n t s  in  T h a i la n d ,  H I V  c o - i n f e c t i o n  r a te  w a s  1 5 .3  p e r c e n t  in  1 9 9 8 .  ( M i n i s t r y  o f  

P u b l i c  H e a l t h ,  2 0 0 0 )  T h e  s t u d y  o f  1 0 9 1  p a t i e n t s  w i t h  b a c t e r i o l o g i c a l l y  c o n f i r m e d  a c t i v e  

T B  in  C e n t r a l  C h e s t  H o s p i t a l ,  B a n g k o k ,  H I V  s e r o p r e v a l e n c e  w a s  2 2  %  ( P u n n o t o k  J . e t  a l . ,  

2 0 0 0 ) .  A l s o  a c t i v e  T B  i s  t h e  m o s t  f r e q u e n t  o p p o r t u n i s t i c  i n f e c t i o n  a m o n g  H I V  i n f e c t e d
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p e r s o n s .  T h e  s t u d y  o f  8 8  H I V  in f e c t e d  p e r s o n s  in  S r in a g a r in e d  H o s p i t a l  f r o m  1 9 9 2  -  

1 9 9 4 ,  3 7 . 2  %  o f  H I V  i n f e c t e d  p e r s o n s  h a d  a c t i v e  T B .  ( M o o t s i k a p u n  P  e t  a l . , 1 9 9 6 )

2.2.3. HIV/TB situation in Chiang Rai

C h ia n g  R a i  P r o v i n c e  i s  in  t h e  n o r th e r n  a r e a  o f  T h a i la n d .  T h e  p o p u l a t i o n  w a s  a b o u t  1 .2  

m il l i o n  ๒  1 9 9 6 . T h e  f i r s t  c a s e  o f  A I D S  in  C h i a n g  R a i  w a s  r e p o r t e d  in  1 9 9 8  a n d  t h e r e  w a s  

a n  e x p l o s i v e  e p i d e m i c  a m o n g  in t r a v e n o u s  d r u g  u s e r s  a n d  f e m a l e  c o m m e r c i a l  s e x  w o r k e r s .  

T h e  a c t i v e  T B  c a s e  r a t e  in  t h e  p r o v i n c e  h a s  i n c r e a s e d  f r o m  5 0  c a s e s  p e r  1 0 0 , 0 0 0  

p o p u l a t i o n s  in  1 9 9 0  t o  1 4 0  c a s e s  p e r  1 0 0 , 0 0 0  in  1 9 9 9 ,  a n d  a b o u t  h a l f  o f  ฟ !  a c t i v e  T B  

c a s e s  a r e  c o - i n f e c t e d  b y  H I V .  ( N g a m v i t h a y a p o n g  J . e t  ฟ . ,  2 0 0 1  )

2.3. M ycobacteriu m  tu bercu losis  transmission

2.3.1. TB transmission

“ T h e  b a c t e r i a  a r e  t r a n s m it t e d  t h r o u g h  t h e  a ir . W h e n  a  p e r s o n  w i t h  a c t i v e  T B  in  t h e i r  l u n g s  

c o u g h s  o r  s n e e z e s ,  t h e y  e x h a l e  d r o p le t s  o f  m o i s t u r e  w h i c h  c o n t a i n  b a c t e r i a .  T h e  v e r y  t in y  

d r o p le t s  c a n  r e m m ท s u s p e n d e d  in  t h e  a ir  f o r  l o n g  p e r i o d s  o f  t im e .  I n  a n o t h e r  p e r s o n  

in h a le s  t h e s e  d r o p l e t s  d e e p  in t o  t h e  t h e ir  l u n g s  t h e n  t h e y  c a n  b e c o m e  i n f e c t e d .  O n l y  

p e o p l e  w i t h  a c t i v e  T B  a r e  in f e c t i o u s .  T h o s e  w i t h  T B  i n f e c t i o n  a r e  n o t . ”  ( C e g i e l s k i  J . p . )
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2.3.2. TB infection versus active TB

T h e  T B  i n f e c t i o n  m e a n s  t h a t  T B  b a c t e r ia  i s  u n d e r  c o n t r o l  b y  t h e  im m u n e  s y s t e m ,  t h e  

p e r s o n  p e r c e i v e s  n o  s y m p t o m s  o f  b e i n g  s i c k ,  a n d  t h e r e  i s  n o  a c t i v e  d i s e a s e .  T h e  p e r s o n  i s  

n o t  i n f e c t i o u s  t o  o t h e r s  a t  t h i s  s t a g e .  T B  i n f e c t i o n  i s  s h o w n  b y  a  p o s i t i v e  r e a c t i o n  t o  

t u b e r c u l o s i s  s k i n  t e s t .  T a b l e  2 .1  s h o w s  t h e  c o m p a r i s o n  o f  T B  i n f e c t i o n  a n d  a c t i v e  T B .

Table 2.1 Comparison of TB ๒fection and Active TB

TB infection Active TB
Symptoms N o Y e s

Tuberculin sltin test P o s i t i v e P o s i t i v e

Chest X-ray S t a b l e W o r s e n i n g

M. tuberculosis D o r m a n t R a p i d  g r o w t h

Infctiousness N o Y e s

Effective treatment O n e  d r u g  ( I N H ) M u l t i p l e  d r u g s

( C e g i e l s k i  J .p . )

2.3.3. Conditions that increase the risk of active TB

“ Anyone whose immune system is weak from any reason that comes into contact with

active T B  cases is at much higher risk o f developing the active disease. People w ith H IV
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i n f e c t i o n  a r e  a t  t h e  h i g h e s t  r i s k  o f  d e v e l o p i n g  a c t i v e  T B ,  b u t  m a n y  o t h e r  c o n d i t i o n s  a l s o  

i n c r e a s e  t h e  r i s k  o f  a c t i v e  T B .  ( S u b s t a n c e  a b u s e ,  r e c e n t  i n f e c t i o n  w i t h  Mycobacterium 
tuberculosis, p r io r  a c t i v e  T B  n o t  a d e q u a t e l y  t r e a t e d ,  d i a b e t e s  m e l l i t u s ,  s i l i c o s i s ,  l o w  b o d y  

w e i g h t ,  c e r t a in  k i n d s  o f  c a n c e r s ,  k i d n e y  f a i lu r e ,  i n t e s t in a l  b y p a s s  s u r g e r y  o r  r e m o v a l  o f  

t h e  s t o m a c h ,  c h r o n i c  i n t e s t in a l  m a la b s o r p t io n ,  i m m u n o s u p p r e s s i v e  d r u g s  s u c h  a s  s t e r o i d s ,  

p r e g n a n c y ,  e x t r e m e s  o f  a g e ) ”  ( C e g i e l s k i  J .P )

2.3.4, Risk o f active TB among HIV ๒fected person

In  h ig h  T B  p r e v a l e n c e  c o u n t r i e s ,  b e t w e e n  2 . 4  a n d  7 . 5  %  o f  H I V  i n f e c t e d  a d u l t s  m a y  

d e v e l o p  a c t i v e  T B  e a c h  y e a r .  I n  t h o s e  w i t h  a  p o s i t i v e  t u b e r c u l in  t e s t ,  t h e  r a t e  r i s e s  t o  

b e t w e e n  3 . 4  a n d  1 0  %  p e r  y e a r  ( W H O  a n d  U N A I D S ,  1 9 9 8 ) .  S t u d y  in  T h a i la n d  s h o w s  

H I V  i n f e c t e d  p e r s o n s  a r e  a t  r i s k  o f  g e t t i n g  a c t i v e  T B  a t  a  r a t e  o f  a p p r o x i m a t e l y  5  %  p e r  

y e a r  a n d  m o r e  t h a n  3 0  %  -  4 0  %  d u r in g  t h e ir  l i f e - t i m e .  ( T B  d i v i s i o n ,  2 0 0 0 )

2.4. Diagnosis o f TB

2.4.1 Diagnosis of TB infection and active TB

“ T h e  d i a g n o s i s  o f  a c t i v e  T B  i s  e s t a b l i s h e d  f i r s t  o f  ฟ !  b y  a  c a r e f u l  i n é d i t  h i s t o r y ,  f i n d i n g  

o u t  a b o u t  s y m p t o m s ,  a n y  p o s s i b i l i t y  o f  e x p o s u r e  o f  T B  b a c t e r i a ,  a n d  r i s k  f a c t o r s .  N e x t  a  

c a r e f u l  p h y s i c a l  e x a m i n a t i o n  m a y  ^ e v e ฟ  c l u e s  t o  t h e  p r e s e n c e  o f  a c t i v e  T B .  T h e n
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t u b e r c u l in  s k i n  t e s t  a n d  c h e s t  X - r a v  m a y  p r o v i d e  s t r o n g  e v i d e n c e  f o r  o r  a g a i n s t  t h e  

p r e s e n c e  o f  T B  i n f e c t i o n  o r  a c t i v e  T B .  ”  ( C e g i e l s k i  J .p . )

B u t  d e f i n i t i v e  d i a g n o s i s  i s  c o n f i r m e d  b y  t h e  i s o l a t i o n  a n d  i d e n t i f i c a t i o n  o f  

mycobacterium tuberculosis f r o m  t h e  s p u t u m  o r  o t h e r  b o d y  f l u i d s  a n d  t i s s u e  s p e c i m e n s  in  

t h e  l a b o r a t o r y .

T h e  s i x  T B  d i a g n o s t i c  m e t h o d s  i s  d e s c r i b e d  b e l o w .

1. The medical history
B e e n  e x p o s e d  t o  a  p e r s o n  w h o  h a s  i n f e c t i o u s  T B .

H a d  T B  i n f e c t i o n  o r  a c t i v e  T B  b e f o r e .

R i s k  f a c t o r s  f o r  d e v e l o p i n g  a c t i v e  T B .

2. Symptoms of TB
-  S y m p t o m s  o f  a c t i v e  T B :  P u lm o n a r y  T B  h a v e  c o u g h i n g ,  p a i n  in  t h e  c h e s t  w h e n  

b r e a t h i n g  o r  c o u g h i n g ,  c o u g h  u p  s p u t u m  o r  b l o o d .

-  P u lm o n a r y  a n d  e x t r a p u lm o n a r y  a c t i v e  T B  h a v e  w e i g h t  l o s s ,  f a t i g u e ,  m a l a i s e ,  

f e v e r ,  n ig h t  s w e a t s .

3. The tuberculin skin test
-  T h e  t u b e r c u l in  s k i n  t e s t  i s  u s e d  t o  d e t e r m in e  w h e t h e r  a  p e r s o n  h a s  T B  i n f e c t i o n .

-  F a l s e  p o s i t i v e  r e a c t i o n s  c a n  b e  c a u s e d  b y  i n f e c t i o n  w i t h  n o n t u b e r c u l o u s  

m y c o b a c t e r i a  o r  v a c c i n a t i o n  w i t h  B C G .
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-  F a l s e  n e g a t i v e  r e a c t i o n s  c a n  b e  c a u s e d  b y  a n e r g y ,  r e c e n t  T B  i n f e c t i o n  ( w i t h i n  t h e  

p a t  1 0  w e e k s ) ,  v e r y  y o u n g  a g e  ( y o u n g e r  th a n  6  m o n t h s  o l d ) .

4. The chest X-ray
-  C X R  a r e  u s e f u l  f o r  d i a g n o s i n g  a c t i v r e  T B  b e c a u s e  a b o u t  8 5  %  o f  a c t i v e  T B  

c a s e s  h a v e  p u l m o n a r y  T B

5. Sputum smear
-  S p u t u m  s p e c i m e n  a r e  s m e a r e d  o n t o  a  g l a s s  s l i d e  a n d  s t a i n e d  a n d  e x a m i n e d  f o r  

a c i d - f a s t  b a c i l l i  ( A F B )  u n d e r  a  m i c r o s c o p e .

6. Sputum culture
-  G r o w i n g  m y c o b a c t e r i a  o n  m e d i a ,  s u b s t a n c e s  th a t  c o n t a i n  n u t r ie n t s  in  t h e  

l a b o r a t o r y  a n d  it  t a k e s  a s  l o n g  a s  2  t o  8  w e e k s .

2.4.2. The definition of pulmonary and Extra pulmonary TB

T h e  m a m  c a t e g o r i e s  o f  a c t i v e  T B  b y  a n a t o m i c a l  s i t e  o f  d i s e a s e  a r e  p u lm o n a r y  a n d  

e x t r a p u lm o n a r y  T B .

Pulmonary TB
P u lm o n a r y  T B  r e f e r s  t o  d i s e a s e  a f f e c t i n g  t h e  lu n g  p a r e n c h y m a .  T u b e r c u l o s i s  

in t r a t h o r a c ic  l y m p h  n o d e s  ( m e d i a s t i n a l  a n d  h i la r )  o r  t u b e r c u l o s i s  p l e u r a l  e f f u s i o n .
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-  Pulmonary TB, Smear positive
a )  A  p a t i e n t  w i t h  a t  l e a s t  t w o  s p u t u m  s p e c i m e n s  p o s i t i v e  f o r  a c i d - f a s t  b a c i l l i  b y

m i c r o s c o p y  ( A F B + v e ) .

b )  A  p a t i e n t  w i t h  a t  l e a s t  o n e  A F B + v e  a n d  c h e s t  X - r a y  s u g g e s t i v e  o f  a c t i v e  P u l m o n a r y  

T B  ( P T B ) ; a n d  d e c i s i o n  b y  a  p h y s i c i a n  t o  t r e a t  w i t h  a  f u l l  c u r a t i v e  c o u r s e  o f  a n t i - T B  

c h e m o t h e r a p y .

c )  A  p a t ie n t  w i t h  a t  l e a s t  o n e  A F B + v e ,  w h i c h  i s  c u l t u r e  - p o s i t i v e .

-  Pulmonary TB, Smear negative
a )  A  p a t i e n t  w i t h  a t  t w o  A F B  -  v e  a n d  c h e s t  X - r a y  s u g g e s t i v e  o f  P T B ,  a n d  a  l a c k  o f  

c l i n i c a l  r e s p o n s e  d e s p i t e  o n e  w e e k  o f  a  b r o a d - s p e c t r u m  a n t i b i o t i c s .  A l s o  a  d e c i s i o n  b y  

a  p h y s i c i a n  t o  t r e a t  w i t h  a  f u l l  c u r a t iv e  c o u r s e  o f  a n t i t u b e r c u l o s i s  c h e m o t h e r a p y .

b )  A  p a t i e n t  w i t h  s e v e r e l y  i l l  a t  t w o  A F B  -  v e  a n d  c h e s t  X - r a y  s u g g e s t i v e  o f  e x t e n s i v e  

P T B  ( in t e r s t i t i a l  o r  m i l i a r y ) .  A l s o  a  d e c i s i o n  b y  a  p h y s i c i a n  t o  t r e a t  w i t h  a  f u l l  

c u r a t i v e  c o u r s e  o f  a n t i t u b e r c u l o s i s  c h e m o t h e r a p y .

c )  A  p a t i e n t  w h o s e  in i t ia l  s p u t u m  s m e a r s  w e r e  n e g a t i v e ,  w h o  h a d  s p u t u m  s e n t  f o r  

c u l t u r e  in i t i a l l y ,  a n d  w h o s e  s u b s e q u e n t  s p u t u m  c u l t u r e  r e s u l t  i s  p o s i t i v e .

Extrapulmonary TB
E x t r a p u lm o n a r y  T B  i s  m u c h  l e s s  c o m m o n  t h a n  p u lm o n a r y  T B .  T h e  c o m m o n e s t  f o r m s

a r e  t h e  f o l l o w i n g :  l y m p h a d e n o p a t h y ,  p le u r a l  e f f u s i o n ,  p e r i c a r d ia l  d i s e a s e ,  m i l i a r y

d i s e a s e ,  m e n i n g i t i s .
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a) A patient with AFB+ve or culture in one examination from extrapulmonary
specimens.

b) A patient with microbiological and clinical evidence o f active TB and decision to 

give full treatment has been made by physician.
(WHO, 1997)

2.5. TB diagnosis among HIV infected persons in disease endemic 

countries

Active TB is a common disease for HIV infected persons and early diagnosis is very 

important. But the active TB diagnostic method is insufficient in disease endemic 

countries including Thailand. In disease endemic countries, the sputum smear test retains 

its primary role in active TB diagnosis. National guidelines o f active TB screening test in 

Thailand requires 2 positive sputum smear out o f 3-sputum specimen to diagnose 

pulmonary TB.

2.5.1. High prevalence of sputum negative TB among HIV infected persons

WHO reports sputum smears are less sensitive to detect active TB for HIV infected 

persons. Studies in Zambia show 43% of HIV positive pulmonary TB patients are smears 
negative (WHO, 1994). รณdy of Samb B (1999) in West African Senegal shows that, 
AFB-negative smears were found in 14/40 (35.0%) of the HIV-seropositive patients with 

pulmonary TB compared with 71/410 (17.3%) of the seronegative patients. HIV
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s e r o p o s i t i v e  p u l m o n a r y  t u b e r c u l o s i s  p a t i e n t s  a r e  m o r e  l i k e l y  t o  h a v e  n e g a t i v e  s p u t u m

s m e a r s .

2.5.2. Transmission of M. tuberculosis from smear negative patients.

T h e  s t u d y  in  S a n  F r a n c i s c o ,  U S ,  u s i n g  m o l e c u l a r  f i n g e r p r i n t i n g  t e c h n i q u e s  d e m o n s t r a t e d  

t h a t  1 7  p e r c e n t  o f  a c t i v e  T B  t r a n s m i s s i o n s  w e r e  a t t r ib u t a b le  t o  s p u t u m  s m e a r  n e g a t i v e  

c a s e s ,  a n d  t h a t  t h e  r e l a t i v e  t r a n s m i s s i o n  r a t e  f r o m  s m e a r  n e g a t i v e  c o m p a r e d  t o  s m e a r  

p o s i t i v e  a c t i v e  T B  w a s  0 . 2 2 ,  o r  r o u g h l y  o n e  f i f t h  o f  a l l  t r a n s m i s s i o n .  A l s o  i n  a  s t u d y  d o n e  

i n  S p a i n  t h e  r e l a t i v e  r i s k  o f  a c t i v e  T B  i n  c o n t a c t s  o f  s m e a r  n e g a t i v e  p a t i e n t s  c a n  b e  

c a l c u l a t e d  a s  0 . 4 7 .  T h e  r e l a t i v e  t r a n s m i s s i o n  r a t e  o f  s m e a r  n e g a t i v e  c u l t u r e  p o s i t i v e  

p a t i e n t s  h a s  i m p o r t a n t  i m p l i c a t i o n s  f o r  t h e  m a n a g e m e n t  o f  T B  c o n t r o l  p r o g r a m m e s  in  

d e v e l o p e d  a n d  d e v e l o p i n g  c o u n t r i e s .  ( B e h r  M . A . , 1 9 9 9 )

2.5.3. Difficulty of diagnosing smear negative TB among HIV infected persons

S t u d y  in  U g a n d a  r e c o m m e n d s  s p u t u m  c u l t u r e  f o r  a c t i v e  T B  s c r e e n i n g  f o r  H I V  i n f e c t e d  

p e r s o n s .  N e g a t i v e  a n d  p a u c i b a c i l l a r y  ( v e r y  s c a n t y  o r  s c a n t y )  s p u t u m  a c i d  f a s t  b a c i l l i  

s m e a r s  w e r e  m o r e  f r e q u e n t  in  H I V  i n f e c t e d  p e r s o n s  p r e s e n t i n g  w i t h  p u lm o n a r y  T B .  

( J o h n s o n  J . e t  ฝ . ,  1 9 9 8 )
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2.5.4. High prevalence of extrapulmonary TB among HIV infected persons

E x t r a p u l m o n a r y  T B  i s  s e e n  in  o n l y  a b o u t  1 5  %  o f  c a s e s  in  i m m u n o c o m p r o m i s e d  

i n d i v i d u a l s ,  b u t  i t  o c c u r s  w i t h  g r e a t e r  f r e q u e n c y  in  t h o s e  i n f e c t e d  w i t h  H I V .  ( L e e  B .  

R e i c h m a n  a n d  E a r l  ร .  H e r s h f i e l d . )

T h e  ร ณ d y  in  n o r t h e r n  T h a i la n d  s h o w s  t h a t  7  c a s e s  b e c o m e  a c t i v e  T B  f r o m  3 2 4  L PT  

p a r t ic ip a n t s  a n d  2  c a s e s  w e r e  p u lm o n a r y  T B  a n d  5  c a s e s  w e r e  e x t r a p u lm o n a r y  T B .  

( A k a r a s e w i  P ,  e t  a l ,  1 9 9 9 )  A n o t h e r  ร ณ d y  o f  a c t i v e  T B  a m o n g  H I V  i n f e c t e d  p e r s o n s  in  

B a m r a s n a r a d u r a  h o s p i t a l  in  T h a i la n d  s h o w s  t h a t ,  e x t r a p u lm o n a r y  T B  ( 5 8 % )  w a s  m o r e  

c o m m o n  t h a n  p u r e  p u lm o n a r y  i n v o l v e m e n t  ( 4 2 % ) .  ( T a n s u p h a s w a d i k u l  ร  e t  ฟ ,  1 9 9 8 )

2.5.5 Difficulty of diagnosing extrapulmonary TB among HIV infected persons

A c t i v e  T B  p a t i e n t s  น รน ฟ l y  h a v e  c o n s t i M i o n a l  f e a t u r e s  ( f e v e r ,  n ig h t  s w e a t s ,  w e i g h t  l o s s )  

a n d  l o c a l  f e a t u r e s  r e la t e d  t o  t h e  s i t e  o f  d i s e a s e .  D e f i n i t i v e  d i a g n o s i s  o f  e x t r a p u lm o n a r y  

T B  i s  o f t e n  d i f f i c u l t .  D i a g n o s i s  m a y b e  p r e s u m p t iv e  p r o v i d e d  p h y s i c i a n  c o u l d  e x c l u d e  

o t h e r  c o n d i t i o n s .  ( W H O ,  1 9 9 6 )

2.6. Iso n ia z id  p re ve n tive  th e ra p y  ( IP T )

P r e v e n t i v e  t h e r a p y  i s  m e d i c a t i o n  th a t  i s  g i v e n  t o  p e o p l e  w h o  h a v e  T B  i n f e c t i o n  t o  p r e v e n t  

t h e m  f r o m  d e v e l o p i n g  a c t i v e  T B .  S o m e  g r o u p s  o f  p e o p l e  a r e  a t  h i g h e r  r i s k  f o r  a c t i v e  T B



t h a n  o t h e r s  ร110ฟ ่£1 r e c e i v e  p r e v e n t i v e  t h e r a p y .  T h e s e  g r o u p s  a r e  e i t h e r  m o r e  l i k e l y  t o  b e  

e x p o s e d  t o  o r  i n f e c t e d  w i t h  M. tuberculosis, o r  m o r e  l i k e l y  t o  d e v e l o p  a c t i v e  T B  o n c e  

i n f e c t e d .  H I V  i n f e c t e d  p e r s o n s  a r e  o n e  o f  h ig h e r  r i s k  g r o u p  a n d  H I V  i n f e c t e d  p e r s o n s  

s h o u l d  b e  g i v e n  h i g h  p r i o r i t y  f o r  p r e v e n t i v e  t h e r a p y  i f  t h e y  h a v e  a  p o s i t i v e  t u b e r c u l in  

s k in  t e s t  r e a c t i o n .  ( C D C ,  1 9 9 5 )

2.6.1. Guideline of medical evaluation for IPT in Thailand

A l l  p e o p l e  b e i n g  c o n s i d e r e d  f o r  I P T  s h o u l d  r e c e i v e  a  m e d i c a l  e v a l u a t i o n  t o  e x c l u d e  

a c t i v e  T B .  T h e  g u i d e l i n e  o f  m e d i c a l  e v a l u a t i o n  f o r  I P T  in  T h a i la n d  i s  d e s c r i b e d  b e l o w .

I n  d i c a t i o n

1 . A s y m p t o m a t i c  H I V  i n f e c t i o n  a n d

2 .  N o  s y m p t o m s  a n d  s i g n s  o f  a c t i v e  T B  a n d

3 .  N o r m a l  c h e s t  X - r a y  a n d

4 .  H i s t o r y  o f  c o n t a c t  t o  a c t i v e  p u lm o n a r y  T B  o r

5 .  P o s i t i v e  ณ b e r c u l i n  s k i n  t e s t i n g  ( o v e r  5 m m )  b y  in t r a d e r m a l  a d m in is t r a t io n  o f  5 - T U  

( M a n t o u x  m e t h o d )

2.6.2. The IPT regimen in Thailand

I s o n i a z i d  3 0 0  m g  t a k e n  o r a l l y  o n c e  d a i ly  f o r  9  m o n t h s

( M in i s t r y  o f  p u b l i c  h e a l t h  T h a i la n d ,  2 0 0 0 )
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2.63. Efficacy of IPT

T h e r e  a r e  s e v e r a l  p r o s p e c t i v e ,  r a n d o m i z e d  c o n t r o l l e d  t r ia ls  o f  I P T  a m o n g  H I V  i n f e c t e d  

p e r s o n s .  I n  t h e  f i r s t  s t u d y ,  1 2  m o n t h s  o f  d a i l y  I s o n i a z i d  in  H a it i  r e s u l t e d  in  8 3  %  a c t i v e  

T B  p r o t e c t i o n  a m o n g  t u b e r c u l i n  s k in  t e s t  p o s i t i v e  p e r s o n s .  6  m o n t h  o f  d a i l y  I s o m a z i d  

p r o v i d e d  s i g n i f i c a n t  l e v e l  o f  p r o t e c t i o n  in  U g a n d a  ( 6 8  % )  b u t  d id  n o t  p r o v i d e  s i g n i f i c a n t  

l e v e l  o f  p r o t e c t i o n  ๒  K e n y a  ( 4 0  % ) . ( C D C  M M W R .  , 2 0 0 0 )

M o r e n o  ร  e t  a l .  ( 1 9 9 7 )  r e p o r t s  t h e  i n c i d e n c e  o f  a c t i v e  T B  w a s  h i g h e r  a m o n g  H I V  

i n f e c t e d  p e r s o n s  w i t h  n o - I P T  ( 9 . 4  6  p e r  1 0 0  p a t i e n t s - y e a r s )  t h a n  H I V  i n f e c t e d  p e r s o n s  

c o m p l e t e d  9  -  t o  1 2 -  m o n t h  I P T  ( 1 . 6  p e r l  0 0  p a t i e n t s - y e a r s ) .

A  m e t a - a n a l y s i s  o f  s e v e n  r a n d o m i z e d  c o n t r o l l e d  t r ia lร s h o w s  t h e  r e l a t i v e  r i s k  o f  I P T  

v e r s u s  n o n - I P T  a m o n g  H I V  i n f e c t e d  p e r s o n s  w a s  0 . 4  in  t u b e r c u l in  p o s i t i v e  a n d  0 . 8 4  in  

t u b e r c u l in  n e g a t i v e .  T h e y  c o n c l u d e  I P T  r e d u c e s  t h e  r i s k  o f  a c t i v e  T B  in  p e r s o n s  w i t h  

H I V  i n f e c t i o n ,  b u t  t h e  e f f e c t  i s  r e s t r i c t e d  t o  t u b e r c u l in  t e s t  p o s i t i v e  p e r s o n s .  ( B u c h e r  e t  ฟ . ,

1 9 9 9 )

2.6.4. Situation of active TB among HIV infected person with IPT in Chiang Rai

T h e  ร ณ d y  o f  4 1 2  H I V  i n f e c t e d  p e r s o n s  in  M a e  C h a n  H o s p i t a l ,  C h a n g  R a i  f r o m  1 9 9 5  

t o l 9 9 9 ,  s h o w e d  a c t i v e  T B  i n c i d e n c e  a m o n g  H I V  in f e c t e d  p e r s o n s  w h o  c o m p l e t e d  9 -  

m o n t h  I P T  w a s  1 .8  p e r  1 0 0  p e r s o n - y e a r s ,  in c o m p l e t e  I P T  w a s  4 . 5  p e r  1 0 0  p e r s o n - y e a r s



a n d  n o - I P T  w a s  8 . 2  p e r  1 0 0  p e r s o n - y e a r s .  I n  a d d i t io n  t o  9  ( 2 . 2  % )  c a s e s  b e c o m e  a c t i v e  

T B  d u r in g  9 - m o n t h  I P T ,  a n  a d d i t io n a l  8  ( 1 . 9  % )  c a s e s  b e c o m e  a c t i v e  T B  a f t e r  I P T .  T o t a l  

1 7  a c t i v e  T B  c a s e s  w e r e  o b s e r v e d  a n d  i n c i d e n c e  r a te  w a s  2 . 5  p e r  1 0 0  p e r s o n - y e a r s .  T h e r e  

w e r e  7  c a s e s  o f  s m e a r - p o s i t i v e  p u lm o n a r y  T B ,  9  c a s e s  o f  s m e a r - n e g a t i v e  p u l m o n a r y  T B ,  

a n d  1 c a s e  o f  e x t r a p u h n o n a r y  T B .  ( P i y a w o r a w o n g . s . ,  2 0 0 0 )

2.6.5 Side effect of Isoniazid

C o m m o n  I s o n i a z i d  d r u g  t o x i c i t i t i e s  a r e  p e r ip h e r a l  n e u r o p a t h y  *  a n d  h e p a t i t i s * .  R a r e  

I s o n i a z i d  d r u g  t o x i c i t i t i e s  a r e  c o n v u l s i o n s ,  p e l l a g r a ,  j o i n t  p a i n s ,  a g r a n u l o c y t o s i s ,  l u p o i d  

r e a c t i o n s ,  s k i n  r a s h .

*Peripheral neuropathy -  d a m a g e  t o  t h e  s e n s o r y  n e r v e s  o f  t h e  h a n d s  a n d  f e e t ,  

c a u s i n g  a  t i n g l i n g  s e n s a t i o n  o r  a  w e a k e n e d  s e n s e  o f  t o u c h  in  t h e  h a n d s  a n d  f e e t .

* Hepatitis -  d a m a g e  t o  t h e  l i v e r ,  c a u s i n g  s y m p t o m s  s u c h  a s  n a u s e a ,  v o m i t i n g ,  a b d o m i n a l  

p a i n ,  f a t i g u e ,  a n d  d a r k  u r in e .

I s o n i a z i d  c a n  c a u s e  h e p a t i t i s  in  a n y o n e .  I n  f a c t ,  a s  m a n y  a s  2 0  %  o f  p e o p l e  t r e a t e d  w i t h  

I s o n i a z i d  h a v e  s o m e  a b n o r m a l i t y  o f  l i v e r  f u n c t io n  t e s t s  d u r in g  t r e a t m e n t  w i t h  I s o n i a z i d .

I n  m o s t  p e o p l e ,  t h e s e  t e s t  r e s u l t s  r e t o m  t o  n o r m a l  e v e n  w h e n  I s o n i a z i d  t r e a t m e n t  i s

c o n t i n u e d .
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N o l a n  c . M. e t  a l  (1999) r e p o r t e d  t h a t  0.15 %  t h o s e  w h o  c o m p l e t e d  I P T  h a d  h e p a t o t o x i c  

r e a c t i o n s  t o  I s o n i a z i d  d u r in g  I P T .  T h e  r a t e  o f  h e p a t o t o x i c i t y  in  p e r s o n s  r e c e i v i n g  I P T  

i n c r e a s e d  w i t h  i n c r e a s i n g  a g e  a n d  t h e r e  w e r e  t r e n d s  t o w a r d  i n c r e a s e d  r a t e s  in  w o m e n .

2.7. F ac to rs  a ffe c tin g  th e  deve lop m ent o f ac tive  T B  am ong H IV  In fe c ted  

Persons reg is te red  fo r  IP T

S o m e  f a c t o r s  m i g h t  b e  r e l a t e d  t o  d e v e l o p m e n t  o f  a c t i v e  T B  w e r e  d e s c r i b e d  b e l o w .

1. Age
H a l s e y  e t  a l. ( 1 9 9 8 )  s h o w e d  t h a t  a g e d  3 0  y e a r s  o r  o l d e r  w e r e  s o m e w h a t ,  b u t  n o t  

s i g n i f i c a n t l y ,  m o r e  l i k e l y  t o  d e v e l o p  a c t i v e  T B  t h a n  y o u n g e r  I P T  p a r t ic ip a n t s .

2. BCG scar
A b o u t  2 0 -  5 0  %  o f  B C G  v a c c i n e  r e c i p i e n t s  h a v e  n o  s c a r .  T h e  s t a t u s  o f  B C G  v a c c i n e  o n  

t h e  b a s i s  o f  p o s t  v a c c i n a t i o n  s c a r e  i s  t h a t  t h e  r a n g e  o f  e f f i c a c y  o f  t h e  B C G  v a c c i n e  w a s  

5 0 - 6 0  %. H a l s e y  e t  a l .  ( 1 9 9 8 )  s h o w e d  n o  B C G  s c a r  w a s  r e l a t e d  t o  d e v e l o p m e n t  o f  T B  b u t  

n o t  s i g n i f i c a n t .

3. Exposure of TB
T h e  ร ณ d y  o f  C a s a d o  J  L  e t . ฟ .  ( 2 0 0 2 ) ,  f r o m  1 3 1  H I V  i n f e c t e d  p e r s o n s  w h o  r e c e i v e d  o v e r  

9  m o n t h s  o f  I P T ,  8  p a t i e n t s  d e v e l o p  T B  ( 6  % ; 0 .6 1  c a s e s  p e r  1 0 0  p a t i e n t - y e a r s ) .  O n l y  t h e
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p e r s i s t e n c e  o f  r i s k  f a c t o r s  f o r  e x p o s u r e  t o  T B  ( P r i s o n  a d m i s s i o n ,  D r u g  a d d i c t i o n )  w a s  

s t a t i s t i c a l l y  a s s o c i a t e d  w i t h  d e v e l o p m e n t  o f  a c t i v e  T B .

4. Complete blood count
T h e  e f f e c t  o f  p r e v e n t i v e  t h e r a p y  w a s  g r e a t e r  in  t h o s e  w i t h  a  l y m p h o c y t e  c o u n t  o f  2  X I 0  9/  

1 o r  h ig h e r ,  a n d  in  t h o s e  w i t h  h e m o g l o b i n  o f  1 0  g / d l  o r  h ig h e r .  ( A .  M w i n g a  e t  ฝ . ,  1 9 9 8 )

5. Baseline percentage CD4 lymphocyte
T h e  ร ณ d y  o f  H I V  i n f e c t e d  p e r s o n s  w i t h  6  m o n t h  I P T  s h o w e d  t h a t  b a s e l i n e  p e r c e n t a g e  

C D 4  l y m p h o c y t e s  l e s s  t h a n  2 0  w e r e  a s s o c i a t e d  w i t h  t h e  s u b s e q u e n t  d e v e l o p m e n t  o f  

a c t i v e  T B .  ( H a l s e y  ^ ฝ  A  e t  ฝ ,  1 9 9 8 )
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