
CHAPTER III
METHODS

Study Design and Scope
T h i s  w a s  a  s i n g l e  c e n t r e ,  c o h o r t  s t u d y  T h e  p a r t i c i p a n t s  w e r e  f r o m  t h e  

H I V N A T  0 0 6  l o n g - t e r m  f o l l o w - u p  s t u d y  t h a t  e n r o l s  p a t i e n t s  w h o  h a v e  c o m p l e t e d  

o t h e r  H I V N A T  s t u d i e s .  A f t e r  c o n s e n t i n g  t o  e n r o l  i n  H I V N A T  0 0 6 ,  t h e s e  p a t i e n t s  

a t t e n d  f o r  c l i n i c a l  a n d  l a b o r a t o r y  a s s e s s m e n t  a t  l e a s t  t w i c e  p e r  y e a r  a n d  r e c e i v e  f r e e  o r  

h i g h l y  s u b s i d i s e d  A R T .  T h e  s u b - s e t  o f  t h i s  c o h o r t  e l i g i b l e  f o r  h i s  s t u d y  h a d  o  h a v e  

b e e n  A R V - n a ï v e  w h e n  t h e y  e n r o l l e d  i n t o  t h e i r  f i r s t  s t u d y  a t  H I V - N A T .

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

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

p a t i e n t s  f r o m  t h e  H I V - N A T  0 0 6  c o h o r t  i n i t i a t i n g  H A A R T  b e t w e e n  J a n u a r y  1 ,  2 0 0 0 ,  

a n d  D e c e m b e r  3 1 ,  2 0 0 6 .  A s  p a t i e n t s  w e r e  A R V - n a i v e  a t  s t u d y  c o m m e n c e m e n t ,  i t  w a s  

p o s s i b l e  t o  e x a m i n e  t h e  e f f e c t  o f  t i m e  f r o m  s t a r t i n g  t r e a t m e n t  ( t h e  d a t e  o f  e n r o l m e n t )  

t o  v i r o l o g i c a l  s u p p r e s s i o n .  I t  i s  i m p o r t a n t  t o  b e  a b l e  t o  s t u d y  n a ï v e  p a t i e n t s .  D a t a  f r o m  

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

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

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

i n  t h e  d e v e l o p i n g  w o r l d .

Additionally, this study investigated virological failure following initial

virological suppression, to ascertain the numbers o f patients who failed virologically
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i n  e a c h  y e a r  a n d  t o  i n v e s t i g a t e  s o m e  d e t e r m i n a n t s  o f  v i r o l o g i c a l  f a i l u r e ,  i n  p a r t i c u l a r  

t i m e  f r o m  c o m m e n c i n g  t h e r a p y .

P a r t i c i p a n t s  w e r e  H I V  p o s i t i v e  w i t h  a  d e t e c t a b l e  p V L  a n d  w e r e  A R T  n a i v e  a t  

ร ณ d y  e n t r y .  A f t e r  c o m m e n c i n g  a  H A A R T  r e g i m e n ,  e i t h e r  N N R T I -  o r  P i - b a s e d ,  

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

< 5 0  c o p i e s  p e r  m L ,  f o r  a t  l e a s t  t w o  m o n t h s  t o  b e  i n c l u d e d  i n  t h e  s t u d y .  S u b s e q u e n t l y ,  

s o m e  p a r t i c i p a n t s  f a i l e d  v i r o l o g i c a l l y ,  m e a s u r e d  a s  a  p V L  a b o v e  t h e  l i m i t  o f  d e t e c t i o n  

( i . e . ,  p V L  > 5 0  c o p i e s  p e r  m L ) .  A t  t h i s  p o i n t ,  t h e  p a r t i c i p a n t  e x p e r i e n c e d  t h e  e v e n t  

u n d e r  s t u d y  a n d  d r o p p e d  o u t  o f  t h e  ร ณ d y .

The Viral Load Test
P V L  t e s t i n g  i s  t h e  g o l d  s t a n d a r d  i n  m o n i t o r i n g  t h e  s u c c e s s  o f  H A A R T  a n d  i n  

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

g i v e  a  f a l l  i n  p V L  o f  1 . 5  t o  2 . 0  l o g s  ( 3 0 - 1 0 0  f o l d )  w i t h i n  s i x  w e e k s ,  w i t h  t h e  p V L  

f a l l i n g  b e l o w  t h e  l i m i t  o f  d e t e c t i o n  w i t h i n  t w e l v e  t o  2 4  w e e k s .  ( D H H S ,  2 0 0 6 ) .

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

u p p e r  a n d  l o w e r  l i m i t  o f  d e t e c t i o n .  ( N A M ,  2 0 0 7 )  I n  t h i s  s t u d y ,  p V L  i s  m e a s u r e d  u s i n g  

a  b r a n c h e d  D N A  ( b D N A )  a s s a y ,  a  t e s t  f o r  s p e c i f i c  n u c l e i c  a c i d  c h a i n s  t y p i c a l l y  u s e d  

t o  d e t e c t  r e v e r s e  t r a n s c r i p t a s e  v i r u s e s  s u c h  a s  H I V .  ( M u r p h y  e t  a h ,  1 9 9 9 )  T h e  a s s a y  

m i x e s  b D N A  w i t h  a  s a m p l e  t o  b e  t e s t e d .  I f  t h e  b D N A  b i n d s  t o  v i r a l  R N A ,  t h e n  t h e  

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

u s e d  i n  t h e  m a j o r i t y  o f  H I V - N A T ’ s  c l i n i c a l  t r i a l s  t h a t  p r o v i d e d  p a r t i c i p a n t s  f o r  t h i s  

s t u d y  i s  t h e  b D N A  a s s a y  m a n u f a c t u r e d  b y  C h i r o n / B a y e r ,  m a r k e t e d  u n d e r  t h e  

t r a d e n a m e  Q u a n t i p l e x  3 . 0  i n  E u r o p e  o r  V e r s a n t  3 . 0  i n  t h e  U n i t e d  S t a t e s .  T h i s  a s s a y
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h a s  a  l o w e r  d e t e c t i o n  l i m i t  o f  5 0  H I V  R N A  c o p i e s  p e r  m L  o f  b l o o d  ( c o p i e s / m L )  a n d  

a n  u p p e r  l i m i t  o f  5 0 0  0 0 0  c o p i e s / m L .

A n o t h e r  a s s a y ,  t h e  R o c h e  A m p l i c o r  H I V R N A  P C R  a s s a y ,  i s  u s e d  i n  s o m e  

s t u d i e s .  T h i s  a s s a y  a l s o  h a s  a  l o w e r  l i m i t  o f  d e t e c t i o n  o f  5 0  c o p i e s / m L .  T h e  t w o  

a s s a y s  s h o u l d  n o t  b e  u s e d  i n  c o m p a r i n g  l e v e l s  o f  d e t e c t a b l e  p V L  a s  t h e y  w i l l  y i e l d  

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

i s  u n d e t e c t a b l e  o r  n o t .

Study Site
T h e  s t u d y  w a s  c o n d u c t e d  a t  H I V - N A T ,  a  D i v i s i o n  o f  t h e  T h a i  R e d  C r o s s  

A I D S  R e s e a r c h  C e n t r e  i n  B a n g k o k ,  T h a i l a n d .

Participants
H I V - N A T  h a s  b e e n  c o n d u c t i n g  H I V - r e l a t e d  c l i n i c a l  t r i a l s  s i n c e  1 9 9 6  a n d  t r i a l s  

u s i n g  H A A R T  r e g i m e n s  s i n c e  1 9 9 8 .  H I V - N A T  i s  c o m m i t t e d  t o  b o t h  c l i n i c a l  r e s e a r c h  

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

m e d i c a t i o n s  a n d  m o n i t o r i n g  f o r  t h e s e  p a r t i c i p a n t s  v i a  a  s y s t e m  o f  s t u d y  e x t e n s i o n s  o r  

r o l l o v e r  s t u d y  p r o t o c o l s  a n d  l o n g - t e r m  f o l l o w - u p  p r o t o c o l s .  ( S a f r e e d - H a r m o n  e t  a l . ,  

2 0 0 4 ) .

O n e  p a r t i c u l a r  i s s u e  w i t h  H I V  c l i n i c a l  t r i a l s  i n  T h a i l a n d  i s  t h a t  t h e  m a j o r i t y  o f  

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

o p t i o n s  t o  c o n t i n u e  t h e i r  t r e a t m e n t  w i t h  t h e  l i m i t e d  s e c o n d - l i n e  a n t i r e t r o v i r a l  

m e d i c a t i o n s  a v a i l a b l e  i n  t h e  c o u n t r y ’ s  h e a l t h  c a r e  s y s t e m .  A f t e r  t h e  c o m p l e t i o n  o f  a  

H I V - N A T  s t u d y ,  t h e  i n v e s t i g a t o r  i s  o b l i g e d  t o  e n s u r e  t h a t  p a r t i c i p a n t s  i n c l u d e d  i n  t h e  

s t u d y  r e c e i v e  a p p r o p r i a t e  t r e a t m e n t  a n d  f o l l o w  u p .  C u r r e n t l y ,  m o r e  t h a n  1  0 0 0
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i n d i v i d u a l s  a r e  a c t i v e l y  f o l l o w e d - u p  a t  H I V - N A T .  P a r t i c i p a n t s  i n  c l i n i c a l  t r i a l s  a t  

H I V - N A T  r e c e i v e  l i f e - l o n g  a n t i r e t r o v i r a l  m e d i c a t i o n s  f o r  a s  l o n g  a s  t h e y  r e c e i v e  

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

s p o n s o r s .  O t h e r  p o s t - s t u d y  p a r t i c i p a n t s  a r e  r e c e i v i n g  t h e i r  d r u g s  v i a  t h e  N a t i o n a l  

S o c i a l  S e c u r i t y  O f f i c e  ( S S O ) ,  N a t i o n a l  H e a l t h  S e c u r i t y  O f f i c e  ( N H S O )  a n d  t h e  H I V -  

N A T  D r u g  F u n d .  ( A n a n w o r a n i c h  e t  a h ,  2 0 0 4 ;  H I V - N A T ,  2 0 0 6 ,  2 0 0 7 ) .

I n  a d d i t i o n  t o  t i m e  a n d  b a s e d  o n  p r e v i o u s  s t u d i e s  ( D r a g s t e d  e t  a l . ,  2 0 0 4 ;  

F o u r n i e r  e t  a l ,  2 0 0 5 ;  M a n e g o l d  e t  a l . ,  2 0 0 4 ;  O e t t e  e t  a l . ,  2 0 0 6 ;  P a r e d e s  e t  a l . ,  2 0 0 0 ) ,  

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

o f  H I V  t r a n s m i s s i o n ,  C D C  s t a g e  o f  d i s e a s e ,  b a s e l i n e  ( p r e  i n i t i a t i o n  o f  H A A R T )  p V L  

a n d  b a s e l i n e  C D 4 +  c o u n t ,  c o - i n f e c t i o n  w i t h  h e p a t i t i s  B  o r  h e p a t i t i s  c  a n d  b a s e l i n e  

A R T .  T h e  y e a r  o f  c o m m e n c i n g  H A A R T  w a s  i n c l u d e d  a s  a n  i n d i r e c t  i n d i c a t i o n  o f  

d i f f e r e n t  i n i t i a l  A R V  r e g i m e n s  t h a t  w e r e  a v a i l a b l e  i n  t h e  d i f f e r e n t  y e a r s  w h e n  s u b j e c t s  

c o m m e n c e d  A R T .

Sample Size
T h e  t a r g e t  p o p u l a t i o n  w a s  t h e  H I V - p o s i t i v e  p e o p l e  i n  B a n g k o k  w h o  a r e  b e i n g  

t r e a t e d  w i t h  a  H A A R T  r e g i m e n ,  e s t i m a t e d  a t  5 0  0 0 0 .  T h e  W o r l d  B a n k  i n  2 0 0 6  

e s t i m a t e d  t h e  n u m b e r s  o f  H I V - p o s i t i v e  p e o p l e  o n  A R T  i n  T h a i l a n d  i n  2 0 0 0  a s  a l m o s t  

n e g l i g i b l e ,  a n d  p r o j e c t e d  t h e  n u m b e r s  i n  2 0 0 2  a s  a p p r o x i m a t e l y  1 5  0 0 0 ,  i n  2 0 0 3  a s  

a p p r o x .  2 0  0 0 0 ,  i n  2 0 0 4  a s  a p p r o x .  3 0  0 0 0  a n d  i n  2 0 0 7  a s  a p p r o x .  1 3 0  0 0 0 .  ( R e v e n g a  

e t  a h ,  2 0 0 6 )  T h e  e x t r e m e l y  l o w  f i g u r e  f o r  t h e  y e a r  2 0 0 0  i s  b e c a u s e  H A A R T  w a s  n o t  

c o m m e r c i a l l y  a v a i l a b l e  i n  T h a i l a n d  a t  t h a t  t i m e .  R e s e a r c h  c e n t e r s  l i k e  H I V - N A T  i n  

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

o f  i n t e r e s t  f o r  t h i s  s t u d y  a r e  f r o m  J a n u a r y  2 0 0 0  u n t i l  D e c e m b e r  2 0 0 6  i n c l u s i v e .  T h e
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m e d i a n  y e a r  i s  2 0 0 3 .  A c c o r d i n g  t o  t h e  W o r l d  B a n k  e s t i m a t e ,  t h e  f i g u r e  f o r  t h e  y e a r  

2 0 0 3  i s  a p p r o x i m a t e l y  2 0  0 0 0 .  H o w e v e r ,  i f  o n e  s e l e c t s  t h e  f i g u r e  f o r  2 0 0 7  a n d  d i v i d e s  

t h i s  b y  7  ( y e a r s )  t h e n  a  f i g u r e  o f  1 8  5 7 1  i s  a r r i v e d  a t .  U s i n g  t h i s  f i g u r e  c u m u l a t i v e l y  

f o r  t h e  y e a r s  2 0 0 0  t o  2 0 0 3  ( 4  y e a r s )  o n e  a r r i v e s  a t  a n  e s t i m a t e d  t o t a l  p o p u l a t i o n  

s a m p l e  o f  7 4  2 8 4 .  O v e r s  a n d  c o l l e a g u e s  e s t i m a t e  t h e  n u m b e r  o f  a d u l t s  t a k i n g  A R T  i n  

T h a i l a n d  i n  2 0 0 6  t o  b e  8 8  4 5 7  ( f r o m  a  t o t a l  n u m b e r  o f  5 5 6  8 4 8  a d u l t s  l i v i n g  w i t h  

H I V / A I D S ) .  ( O v e r  e t  a l . ,  2 0 0 7 )  T h e r e f o r e ,  t h e  s a m p l e  s i z e  c a l c u l a t i o n s  a r e  b a s e d  o n  

a n  e s t i m a t e d  l o w e r  l e v e l  o f  5 0  0 0 0  a n d  a n  u p p e r  l e v e l  o f  9 0  0 0 0 .  C u r r e n t  literature 
s u g g e s t s  t h a t  t h e  n u m b e r  o f  f a i l u r e s  i n  t h i s  p o p u l a t i o n ,  t h e  p r i m a r y  e n d p o i n t  f o r  t h i s  

s t u d y ,  w i l l  b e  2 2 - 2 5 %  ( v a n  L e t h  e t  a l . ,  2 0 0 4 ) .  A  c o n f i d e n c e  l e v e l  o f  9 5 %  and an 
a c c e p t a b l e  e r r o r  o f  5 %  h a v e  b e e n  u s e d  i n  t h e  c a l c u l a t i o n s .

T h e  s a m p l e  s i z e  f o r  t h i s  s t u d y  w a s  e s t i m a t e d  a t  3 8 3 ,  a p p l y i n g  t h e  f o r m u l a  i n  

E p i  I n f o  3 . 4 . 1  ( C e n t e r s  f o r  D i s e a s e  C o n t r o l  a n d  P r e v e n t i o n ,  U S A )  S t a t C a l c  m o d u l e  

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

T a b l e  5 :  S a m p l e  s i z e  c a l c u l a t i o n s

P o p u l a t i o n  S i z e E x p e c t e d  f r e q u e n c y E x p e c t e d  f r e q u e n c y

9 0  0 0 0 2 5 % 5 0 %
S a m p l e  s i z e 2 8 7 3 8 3

5 0  0 0 0 2 5 % 5 0 %
S a m p l e  s i z e 2 8 6 3 8 1

T a b l e  5  s h o w s  t h a t  t h e  s a m p l e  s i z e s  c a n  r a n g e  f r o m  2 8 6  i n d i v i d u a l s  t o  3 8 3 .  

W e  a d d e d  a  m a r g i n  o f  2 0  f o r  s a f e t y ,  r e s u l t i n g  i n  a  r e q u i r e m e n t  f o r  4 0 3  participants. 
I n i t i a l l y ,  4 1 3  i n d i v i d u a l s  f u l f i l l e d  t h e  c r i t e r i a  f o r  i n c l u s i o n  i n  t h i s  s t u d y .  T h e r e  w a s  n o  

r a n d o m  s e l e c t i o n  o f  p a r t i c i p a n t s .  T h i s  s t u d y  i n c l u d e d  a s  m a n y  s u b j e c t s  f r o m  the HIV-
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N A T  0 0 6  c o h o r t  w h o  f u l f i l l e d  t h e  i n c l u s i o n  c r i t e r i a  a n d  h a d  s u f f i c i e n t  a v a i l a b l e  d a t a .  

N i n e  p a r t i c i p a n t s  w h o  n e v e r  a c h i e v e d  v i r o l o g i c a l  s u p p r e s s i o n  w e r e  e x c l u d e d  f r o m  t h e  

a n a l y s i s ,  l e a v i n g  a  c o h o r t  o f  4 0 4  i n d i v i d u a l s .

Inclusion/Exclusion Criteria
P a t i e n t s  f r o m  t h e  H I V - N A T  0 0 6  c o h o r t  w h o  e n t e r e d  a  s t u d y  o n  o r  a f t e r  1  

J a n u a r y  2 0 0 0  t h r o u g h  3 1  D e c e m b e r  2 0 0 6  w e r e  i n c l u d e d .  T h e y  m u s t  h a v e  b e e n  H I V  

p o s i t i v e  w i t h  a  d e t e c t a b l e  p V L ,  A R V  n a i v e  a t  s t u d y  e n r o l m e n t  a n d  h a v e  s u b s e q u e n t l y  

a c h i e v e d  v i r o l o g i c a l  s u p p r e s s i o n ,  m e a s u r e d  a s  p V L  < 5 0  c o p i e s ,  f o r  a t  l e a s t  t w o  

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

t h e  s t u d y  w e r e  n o t  i n c l u d e d  i n  t h e  a n a l y s i s .  T h e  c u t - o f f  p o i n t  f o r  d a t a  c o l l e c t i o n  w a s  

3 1  D e c e m b e r  2 0 0 7 .

Data Collection, Processing and Analysis
D a t a  w a s  s o u r c e d  f r o m  H I V - N A T  0 0 6  M i c r o s o f t  A c c e s s  d a t a b a s e s  a n d  

t r a n s f e r r e d  ( v i a  M i c r o s o f t  O f f i c e  E x c e l )  t o  S P S S  1 5 . 0  ( S P S S  I n c ,  C h i c a g o ,  I l l i n o i s ,  

U S A ) ,  S A S  9 . 1  ( S A S  I n s t i t u t e  I n c .  C a r y ,  N o r t h  C a r o l i n a ,  U S A )  a n d  S T A T A  8 . 0  

( S t a t a  C o r p o r a t i o n ,  C o l l e g e  S t a t i o n ,  T e x a s ,  U S A )  f o r  a n a l y s i s .  D a t a  a r e  a v a i l a b l e  

f r o m  o r i g i n a l  e n r o l m e n t  o f  t h e  e l i g i b l e  p a r t i c i p a n t s  ( J a n u a r y  2 0 0 0  u n t i l  J u n e  2 0 0 7 ) .  

S P S S  w a s  u s e d  m a i n l y  f o r  d e s c r i p t i v e  a n a l y s i s .  S A S  w a s  u s e d  f o r  l o g i s t i c  a n d  P o i s s o n  

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

B a s e l i n e  c h a r a c t e r i s t i c s  a n a l y s e d  i n c l u d e d  d a t e - o f - b i r t h  ( a g e ) ,  g e n d e r ,  w e i g h t ,  

C D C  c a t e g o r y ,  t r a n s m i s s i o n  r i s k  c a t e g o r y ,  h e p a t i t i s  B  a n d  h e p a t i t i s  c  s t a t u s ,  a n d  

b a s e l i n e  a n t i r e t r o v i r a l  r e g i m e n .  A  p o s i t i v e  h e p a t i t i s  B  s u r f a c e  a n t i g e n  o r  ( H B s A g )
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CD4+ count (absolute cells/mm3) and pVL (viral copies per ทาL of plasma) 
laboratory results were available at baseline and at several other subsequent time 
points.

Year commencing HAART -  this may be relevant as an indicator of the 
antiretroviral regimen commenced. Tolerance of some initial HAART regimens was 
poor and could result in severe side effects that affected adherence. Some of these 
regimens were not potent for individual patients. By examining the year commencing 
ART, it is possible to determine if this factor has an influence on the outcome.

Descriptive statistics were used to describe baseline characteristics, such as 
gender, age and weight at enrolment, disease stage (Centers for Disease Control and 
Prevention [CDC], 1993), first ARV regimen, hepatitis co-infection, baseline CD4+ 
count and pVL, and mode of HIV transmission. All of the subjects in this analysis 
were from Southeast Asia and most from Thailand. It is possible that some 
participants may have been from bordering countries, such as Myanmar, Cambodia or 
Laos, but these data were not available. All subjects were included in the analysis 
without regard to race or ethnicity. For variables that were not normally distributed, 
medians and interquartile ranges (IQR) were reported.

The models were fit by using person-time logistic regression and were verified 
using Poisson regression. Two techniques were used to enable comparison of the 
techniques and to verily the stability of the time variable. The effects of variables 
other than time were analysed using the Kaplan-Meier (product limit) method and 
univariate and multivariable Cox proportional hazards regression. These techniques

indicates Hepatitis B (HBV) positivity. Hepatitis c (HCV) positivity is indicated by a
positive hepatitis c antibody.
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are useful in the evaluation of effects that covariates have on risk of the event of 
interest and were used to check the consistency and stability of person-time regression 
results. Similar effects’ estimates for independent variables using different techniques 
increases confidence in the person-time regression results.

Person-time logistic regression requires expanding the data set to create a 
separate observation for each person-time unit. (Abbott, 1985; Halpem et ฝ., 1993) 
For example, if the time unit was weeks and a given subject was in the study for 50 
weeks, then that subject would contribute 50 observations to the analytical data set, 
one for each week in the study. This procedure creates an independent variable for 
time, which can be analysed in the same fashion as any other independent variable in 
the analysis. This is an important difference from Cox regression in which it is 
generally not possible to derive an estimation of the effects of the time variable. 
Person days were used in the analysis as this resulted in the most accurate analysis.

As previously mentioned, the รณdy was divided into two time periods, the 

time from enrolment to virological suppression and the time from virological 
suppression to virological failure.

All statistical tests were 2-sided. A p  value <0.05 represents statistical 
significance.

Time to Virological Suppression
The Kaplan-Meier survival distribution fonction was used in the unexpanded 

data set to describe the interval for time to virological suppression. The Kaplan-Meier 
curve showed a distinct inflection point. This suggested that a polynomial 
transformation of the time variable from the expanded data set might achieve a better 
fit in the logistic regression model. For time to virological suppression, initial
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quadratic transformation increased the likelihood ratio X 2  of the model from 11.6215 
(P=0.0007) to 25.3992 (PO.OOOl), a clear indication of a better fit to the model. The 
addition of cubic transformation of the variable to the model produced an even better 
fit, the likelihood ratio X2 of the model was 124.5334 (PO.OOOl). Although further 
polynomial transformation is possible, it is not customary. (Allison, 1999).

Person-time logistic regression was used to identify predictors of virological 
suppression and the binary outcome variable was virological suppression after 
initiating a HAART regimen. For the interval time to virological suppression, the 
original data set of the 404 eligible patients was expanded to 71 113 person days.

The eleven candidate prognostic variables that were included in the univariate 
model were: gender, baseline age, baseline weight, mode of transmission (modelled as 
homosexual vs. heterosexual and other vs. heterosexual, and always modelled 
together), baseline CDC category, year of entry, hepatitis B or c infection, CD4+ 
count, pVL and baseline regimen. Covariates with a p  value <0.2 were included in the 
multivariable model. All significance tests were two-sided with significance at the 
0.05 level. Analyses were ‘intention to continue treatment’, ignoring subsequent 
changes to treatment regimens, treatment interruptions and terminations.

A multivariable model was used to determine odds ratios (ORs) for various 
independent variables that might have been associated with time to virological 
suppression in this study.

Time from Virological Suppression to Virological Failure
An identical process was followed for time to virological failure as for time to

virological suppression.
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The Kaplan-Meier survival distribution function was used in the unexpanded 
data set to describe the interval for time to virological failure. The Kaplan-Meier 
curve showed two distinct inflection points, suggesting that a polynomial 
transformation of the time variable from the expanded data set might achieve a better 
fit in the logistic regression model. When modelled by itself including first quadratic 
transformation of the time variable, the likelihood ratio X2 of the model was 33.2781, 
PO.OOOl, a clear indication of a better fit of the model. The addition of cubic 
transformation of the variable to the model produced an even better fit, the likelihood 
ratio X2 of the model was 44.6527, PO.OOOl, demonstrating a steady increment in the 
model X2-

Person-time logistic regression was used to identify predictors of virological 
failure and the binary outcome variable was virological failure following initial 
virological suppression. For the interval time to virological failure, the original data 
set of the 404 eligible patients was expanded to 553 083 person days.

As well as time, the candidate prognostic variables that were included in the 
univariate model were: gender, age at entry, CDC disease staging, baseline CD4+ 
count and viral load, mode of HIV transmission, year of entry, infection with hepatitis 
B or hepatitis c, baseline regimen and whether or not suppression was achieved 
within the first 12 weeks. Co variates with a p  value <0.2 were included in the 
multivariable model. All significance tests were two-sided with significance at the 
0.05 level. Analyses were ‘intention to continue treatment’, ignoring subsequent 
changes to treatment regimens, treatment interruptions and terminations.
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A multivariable model was fit by using person-time logistic regression to 
determine ORs for various independent variables that might have been associated 
with time to virological failure in this study.

All participants achieved initial virological suppression. For participants not 
reaching the end-point of virological failure following defined suppression, data 
censoring occurred at the last date of follow-up. Some patients were lost to follow-up 
before the end of the study and were censored at the time of their last available pVL 
measurement.

Ethical Considerations
This study was approved by the Ethics Committee of the Faculty of Medicine, 

Chulalongkom University, which approves all studies at HIV-NAT, and by the 
Ethical Review Committee for Research Involving Human Research Subjects, Health 
Science Group, Chulalongkom University (Appendix A and B). All participants 
provided signed, informed consent before entering the study (Appendix C).


	CHAPTER III METHODS
	Study Design and Scope
	The Viral Load Test
	Study Site
	Participants
	Sample Size
	Inclusion/Exclusion Criteria
	Data Collection, Processing and Analysis
	Time to Virological Suppression
	Time from Virological Suppression to Virological Failure
	Ethical Considerations


