
CHAPTER I I I

RESEARCH DESIGN OVERVIEW

HYPOTHESIS ะ
I n c r e a s e d  amount o f  t h e  l i v i n g  c e l l  t h r o u g h  t h e  

f i l t e r  t e c h n i q u e  w i l l  a l l o w  an e a r l i e r  h a r v e s t i n g  which  
r e s u l t i n g  i n  an e a r l y  r e s u l t  o f  chromosome a n a l y s i s .

RESEARCH QUESTION:
W i l l  t h e  f i l t e r  t e c h n i q u e  i n  e a r l y  a m n i o c e n t e s i s  

improve  t h e  c u l t u r e  q u a l i t y ,  by  50% r e d u c t i o n  i n  c u l t u r e  
t im e  and d e c r e a s e  t h e  f a i l u r e  r a t e  f o r  p r e n a t a l  d i a g n o s i s  
o f  chromosome a b n o r m a l i t y  ?

RESEARCH OBJECTIVE:
1 .  To improve t h e  c u l t u r e  q u a l i t y  o f  e a r l y  

a m n i o c e n t e s i s  by u s i n g  t h e  f i l t e r  t e c h n i q u e , t o  r e d u c e  t h e  
d u r a t i o n  o f  c u l t u r e  t im e  by 50% and a l s o  improve t h e  s u c c e s s  
r a t e  o f  c e l l  c u l t u r e  t o  y i e l d  t h e  r e s u l t  o f  chromosome 
a n a l y s i s .

2 .  To m in im ized  t h e  p r e g n a n c y  and f e t a l  
c o m p l i c a t i o n  by u s i n g  t h e  t e c h n i q u e  o f  r e c i r c u l a t e d  a m n i o t i c



f l u i d  p a s s i n g  th r o u g h  t h e  f i l t e r  s y s t e m  which  r e d u c e  t h e  
rem ova l  o f  a m n i o t i c  f l u i d  volume.

RESEARCH DESIGN:
Randomized c l i n i c a l  t r i a l  w i t h  s i n g l e  b l i n d i n g  and 

S t r a t i f i e d  r a n d o m i z a t i o n .

RESEARCH METHODOLOGY ะ 
P o p u l a t i o n  and Sample:

The t a r g e t  p o p u l a t i o n  i s  t h e  p a t i e n t s  who a r e  
r e f e r r e d  f o r  p r e n a t a l  d i a g n o s i s  o f  chromosome a b n o r m a l i t y  a t  
P ram on k u tk lao  H o s p i t a l  b e c a u s e  o f  t h e  f o l l o w i n g  
i n d i c a t i o n  ะ

1 .  M a t e r n a l  age 35 y e a r s  o l d  and o l d e r .
2 .  P r e v i o u s  a n e u p l o i d y  o f f s p r i n g .
3 .  Known f a m i l i a l  chromosome r e a r r a n g e m e n t .
4 . Sex L in k ed  r e c e s s i v e  c a r r i e r .
5 . Abnormal m a t e r n a l  serum A l p h a - F e t o p r o t e i n  s c r e e n i n g .  
The p a t i e n t s  who a r e  a t  t h e  e a r l y  s t a g e  o f  g e s t a t i o n  e 

(12-14 co m p le te  weeks o f  g e s t a t i o n  e s t i m a t e d  from t im e  o f  
l a s t  m e n s t r u a l  p e r i o d  and a l s o  c o n f i r m e d  by u l t r a s o u n d  
m e a s u r e m e n t ) . were  s t r a t i f i e d  i n  t h r e e  s t r a t a  a c c o r d i n g  to  
g e s t a t i o n a l  ag e :  1 2 ,13  and 14 w eeks .  B lo c k ed  r a n d o m i z a t i o n  
was u s e d  t o  a l l o c a t e  p a t i e n t s  w i t h i n  e a ch  s t r a t a  i n  one o f
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two g ro u p s  f o r  e a r l y  a m n i o c e n t e s i s  w i t h  and w i t h o u t  t h e  
f i l t e r  t e c h n i q u e .  The number and s i z e  o f  t h e  b l o c k  i n  each  
s t r a t a  was c a l c u l a t e d  on t h e  b a s i s  o f  t h e  i n c i d e n c e  o f  t h e  
g e s t a t i o n a l  age a t  t h e  f i r s t  a n t e n a t a l  v i s i t  o f  t h e  s t u d i e d  
p o p u l a t i o n .  The a m n i o t i c  f l u i d  sp ec im ens  from b o t h  g ro u p s  
was s e n t  t o  t h e  c y t o g e n e t i c  l a b o r a t o r y  f o r  u s u a l  c u l t u r e  and 
a n a l y s i s .

One t e c h n i c i a n  p e r f o r m e d  t h e  s e t t i n g  up o f  t h e  
c u l t u r e  from b o t h  g r o u p s .E a c h  spec im en  was s e t  up i n  t h r e e  
s l i d e  f l a s k e t . A n o t h e r  t e c h n i c i a n  who c a r r i e d  on t h e  s t u d y  
i n c l u d i n g  c e l l  g row th  o b s e r v â t i o n , h a r v e s t i n g ,  a n a l y s i s  and 
k a r y o t y p i n g  , b l i n d e d  from t h e  f i l t e r  o r  n o n f i l t e r  
t e c h n i q u e . The f i r s t  t e c h n i c i a n  w i l l  be  t h e  p e r s o n  who 
i n t e r p r e t  t h e  r e s u l t  o f  t h e  c y t o g e n e t i c  s t u d y  and r e p o r t  t o  
t h e  i n v e s t i g a t o r .
The I n c l u s i o n  C r i t e r i a :

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

2. The p a t i e n t  and h usband  d e c i d e  t o  have  an e a r l y  
p r e n a t a l  d i a g n o s i s  t e s t  a f t e r  g e n e t i c  c o u n s e l l i n g .

3. In fo rm ed  c o n s e n t  f o r  p a r t i c i p a t i o n  in  t h e  s t u d y
was o b t a i n e d .
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The E x c l u s i o n  C r i t e r i a :
1. M u l t i p l e  p r e g n a n c y .
2. The p r e g n a n c y  w i t h  t h e  m e d ic a l  o r  o b s t e t r i c a l  

c o m p l i c a t i o n s .

3. The p a t i e n t  and h u sb an d  d e c i d e  a g a i n s t  t h e  
p r e n a t a l  d i a g n o s i s .

SAMPLE SIZE :
E s t i m a t i o n  o f  p o s s i b l e  m a g n i tu d e s  o f  e f f e c t s  can  be 

o b t a i n e d  from t h e  p r e v i o u s  c y t o g e n e t i c  s t u d i e s  o f  a m n i o t i c  
f l u i d  t a k e n  b e f o r e  t h e  1 5 th  week o f  p r e g n a n c y  f o r  e a r l i e r  
p r e n a t a l  d i a g n o s i s .  A r e v i e w  o f  114 c o n s e c u t i v e  c a s e s  by 
R u b e l lo  i n  1991 (ท = 109) ,  t h e  mean h a r v e s t  day  was 12 .2  
w i t h  t h e  r a n g e  o f  8 -  30 d a y s .  From t h e  s t u d y  o f  Sundberg  e t  
a l  i n  1993 who p e r f o r m e d  t h e  f i l t e r  t e c h n i q u e  a t  11-14 weeks 
o f  g e s t a t i o n  (ท = 100) t h e  mean h a r v e s t  day  was 8 .0  and t h e  
r a n g e  was 6-13 d a y s .

From t h e s e  two s t u d i e s ,  t o  o b t a i n  power f o r  90% w i t h  
t h e  a l p h a  e r r o r  f o r  5% u s i n g  t h e  fo rm u la  

N = 2 (Za + ZB)1 o2 
( XI -  X2 ) 2

N = number p e r  g roup
XI = mean o f  t h e  h a r v e s t  d ay s  i n  t h e  g roup  w i t h  s t a n d a r d  

e a r l y  a m n i o c e n t e s i s  ( t a k e n  a s  12 .2  d a y s . )
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X2 = mean o f  t h e  h a r v e s t  days  i n  t h e  g roup  o f  e a r l y
a m n i o c e n t e s i s  w i t h  t h e  f i l t e r  t e c h n i q u e  ( t a k e n  as  8 d a y s . )  
o2 = p o o l e d  v a r i a n c e  ( t a k e n  as  7 . 8 2 . )
The r e s u l t  i s  t h e  e s t i m a t e d  sample  s i z e  o f  N = 8 p e r  g ro u p .

In  o r d e r  t o  e v a l u a t e  t h e  improvement  o f  t h e  c u l t u r e  
s u c c e s s  r a t e , t h e  sam ple  s i z e  d e t e r m i n a t i o n  s h o u ld  be 
c a l c u l a t e d  by t h e  d i f f e r e n c e  o f  t h e  c u l t u r e  f a i l u r e  be tw een  
t h e  a m n i f i l t r a t i o n  g roup  and t h e  s t a n d a r d  e a r l y  
a m n i o c e n t e s i s  g ro u p .

From t h e  s t u d y  by Rooney e t  a l 6i n  1989, e a r l y  
a m n i o c e n t e s i s  i n  40 p a t i e n t s  y i e l d e d  t h e  r e s u l t  o f  
chromosome a n a l y s i s  i n  32 p a t i e n t s  so t h e  f a i l u r e  r a t e  was 
20%. The s t u d y  by Sunberg  e t  a l 23 o f  t h e  a m n i f i l t r a t i o n  i n  
e a r l y  a m n i o c e n t e s i s  i n  100 p a t i e n t s  a c h i e v e d  a s u c c e s s f u l  
r e s u l t  i n  a l l  c a s e s  ( f a i l u r e  r a t e  was 0%).

U sing  t h e s e  r e s u l t s  t o  o b t a i n  t h e  power f o r  80 % 
w i t h  t h e  a l p h a  e r r o r  f o r  5% u s i n g  t h e  fo rm u la  

N = 2 (Za+Zfi) n (1 - n ) /  ( p l - p 2 ) 2
w i t h  n = P1+P2 

2
PI = F a i l u r e  r a t e  i n  s t a n d a r d  e a r l y  

a m n i o c e n t e s i s ( t a k e n  as  20%).
P2 = F a i l u r e  r a t e  i n  a m n i f i l t r a t i o n ( t a k e n  as  0%).
y i e l d s  N 28 p e r  g ro u p .
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In  o r d e r  t o  answer  t h e  r e s e a r c h  q u e s t i o n  on t h e  improvement  
o f  t h e  c u l t u r e  q u a l i t y  i n  b o t h  r e d u c t i o n  o f  t h e  c u l t u r e  t im e  
and d e c r e a s e  i n  t h e  f a i l u r e  r a t e ,  t h e  sample  s i z e  f o r  t h i s  
s t u d y  s h o u l d  be a t  l e a s t  28 p a t i e n t s  i n  each  g ro u p .
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