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5UI{.IARY.

Newborn  sc reen ing  fo r  cys t i c  f j b ros  i s  (CF) ,  t he  mos t  common

a u t o s o m a l  r e c e s s i v e  h e r j t a b l e  d i s o r d e r  w i t h  a  c h r o n i c  d i s a b l  i n g

na tu re  and  a  sho r tened  l i f e  span  i n  many  Causas ian  popu la t i ons ,

of ten appears to be a mat ter  of  much controversy.  Th j  s

con t rove rsy  on ig ina tes  f r om doub ts  on  the  use fu lness  o f  such  a

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

A l t hough  seve ra l  l ong  te rm s tud ies  i n to  t he  e f f ec t s  o f  ea r l y

d iagnos i s  and  t rea tmen t  on  su rv i va l  and  c l  i n i ca l  ou t come have

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

i n f l uences  o f  a  newborn  sc reen ing  p rog ramme fo r  CF  s t i l l  need  to

b e  c l a r i f i e d .

T h e  s t u d i e s  d e s c r i b e d  i n  t h j s  t h e s i s  w e r e  c a r r i e d  o u t  d u r i n g  a

fo11ow-up  s tudy ,  wh i ch  was  s ta r ted  i n  1980 ,  a f t e r  an  expe r imen ta l

neona ta l  sc reen ing  p rog ramme fo r  cys t i c  f i b ros i s  had  been  ca r r i ed

ou t  i n  t he  no r th  o f  t he  Ne the r l ands  i n  t he  pe r i od  f rom 1973  to

L979 .  The  sc reen ing  tes t  used  i n  t ha t  p rog ramme,  t he  mecon ium

tes t  (BM- tes t )  manu fac tu red  by  Eoeh r i nge r -Mannhe im,  appea red  to

h a v e  a n  d i s a p p o i n t i n g l y  h i g h  f a l s e - n e g a t i v e  a n d  f a l s e - p o s i t  i v e

ra te .  The  a ims  o f  t he  f o l l ow-up  s tudy  a re  men t i oned  i n  Chap te r  L

These  were  to  eva lua te  t he  e f f ec t s  o f  neona ta l  sc reen ing  fo r  CF

on  p r imany  p reven t  i on ,  as  we l  I  as  on  su rv j va l  and  c l  i n i ca l

ou tcome i f  compared  to  non -sc reen ing ,  and  to  assess  the

occu r rence  o f  s j de  e f f ec t s ,  e .g .  o f  t he  j nduc t j on  o f  pa ren ta l

anx ie t y  by  f a l se -pos i t i ve  sc reen ing  tes t  r esu l t s .

When  o rgan i z i ng  mass  sc reen ing  fo r  CF  one  wou ld  expec t  t o  ach ieve

t h e  f o l l o w i n g  r e s u l t s ,  a s  a  c o n s e q u e n c e  o f  v e r y  e a r l y  d i a g n o s i s :

f i r s t ,  a  r e d u c t i o n ' i n  t h e  s u b s e q u e n t  b j r t h  o f  m o r e  ( a f f e c t e d )

chi  ldren in  the same fami 1y.  Fur thermore,  an i rnprovement  of

s u r v i v a l  a n d  q u a l i t y  o f  l i f e  o f  t h e  C F - p a t i e n t s .  T h e  h i g h  f a l s e -

pos i t i ve  ra te  o f  t he  used  sc reen ing  tes t  has  l ed  t o  an  j nc reased

awareness  tha t  a  sc reen ing  p rog ram a l so  may  p roduce  s ide -e f f ec t s .

The  th i rd  a im  o f  t he  s tudy  was ,  t he re fo re ,  ad ressed  to  eva lua te

these  s ide -e f f ec t s .



I n  Chap te r  I IA  and  I IB  t he  e f f ec t s  o f  neona ta l  sc reen ing  on  the

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

a t t i t udes  towards  reo roduc t i ve  behav iou r  a re  d i scussed .

I n  C h a p t e r  I I A  t h e  i n f l u e n c e  o f  g e n e t i c  c o u n s e l l i n g  o n  f a m i l y
p lann ing  was  measu red  compar ing  the  number  o f  b i r t hs ,  t ha t  cou ld

b e  e x p e c t e d  o n  t h e  b a s i s  o f  p o p u l a t i o n  s t a t i s t j c s  w i t h  t h e  a c t u a l

n u m b e r  o f  b i r t h s  i n  t h e  f a m i l j e s  i n  t h j s  s t u d y .  G e n e t j c

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

es t ima ted  50% reduc t i on  j n  ch i  l db  i r t h  a f t e r  counse l  1  i ng .  A
g rea te r  reduc t i on  was  found  i n  t hose  fam i  I  j es  whe re  a  CF

d iagnos i s  had  been  made  by  means  o f  sc reen ing  than  j n  f am i l i es

w h e r e  C F  h a d  b e e n  d i a g n o s e d  c l i n j c a l l y ,  b u t  t h i s  d i f f e r e n c e  w a s

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

I n  t he  f am i l i es  whe re  the  i ndex  case  had  been  sc reened  fo r  CF ,

t h e  e a r l i e r  d i a g n o s i s  b y  s c r e e n i n g  c a u s e d  a  s i g n i f i c a n t  r e d u c t i o n
jn  t he  number  o f  ch i l d ren  bo rn  a f t e r  t he  i ndex  case ,  bu t  p r i o r  t o

t h e  C F  d i a g n o s i s ,  a s  d e s c r i b e d  i n  C h a p t e r  I I B .  I n  t h e  " s c r e e n e d "

f a m i l i e s  o n l y  o n e  c h i l d  w a s  b o r n  b e f o r e  t h e  C F  d i a g n o s i s  w a s

made ,  i n  t he  "non -sc reened"  f am j l i es  10  ch j l d ren  were  bo rn  among

whom 2  w i th  CF .  No  d i f f e rences  were  no ted  i n  a t t i t udes  towards

rep roduc t i ve  behav iou r  and  j n  unde rs tand jng  o f  impo r tan t  gene t i c

f a c t s .

The  e f f ec t s  on  su rv i va l  and  c l i n i ca l  ou t come a re  desc r i bed  i n

C h a p t e r  I I I .  I n  C h a p t e r  I I I A  j n v e s t i g a t i o n s  w e r e  c a r r j e d  o u t  o n

th ree  sco r i ng  sys tems  fo r  assess ing  ches t  rad iog raphs  j n  CF .

A l t hough  no  s ign i f i can t  d i f f e rences  were  no ted  be tween  the

methods ,  t he  Ch r j sp in -Norman  sco r i ng  sys tem was  recommended  as

the  bes t  cho j ce ,  because  d i f f e rences  i n  scon ing  appea red  to  be

more  i n te rp re tab le .  A  l o t  o f  t he  va r i ab i l i t y  i n  sco r i ng  appea red

to  be  caused  by  random e r ro rs ,  j nd j cd t j ng  t he  need  fo r  p rope r l y

des igned  s tud ies  i n  t he  case  o f  sco r i ng  f o r  i nves t i ga t i ona l
p u r p o s e s .

The d i  f ferences observed between screened and non- screeneo
pa t i en t s ,  j n  f avou r  o f  t he  sc reened  g roup  o f  pa t i en t s ,  i n  t he

f i r s t  s tudy  (Chap te r  I I IB )  became more  ev iden t  i n  t he  second

e v a l u a t j o n  ( C h a p t e r  I I I C ) .  I n  t h j s  l a t t e r  s t u d y  t h e  c u m u l a t j v e

su rv i va l  r a te  was  s iqn i f i can t l v  be t te r  f o r  t he  sc reened
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popu la t j on .  Howeve r ,  managemen t  d j f f e rences  p robab l y  we re  a

second  fac to r  hav ing  i n f l uenced  the  su rv j va l  r a te .  A t  t he  age  o f

9  s i g n i f i c a n t l y  b e t t e r  c l  i n  i c a l  a n d  c h e s t  X - r a y  s c o r e s ,  l o w e r

i m m u n o g l o b u l i n - G  l e v e l s  a n d  h i g h e r  v i t a m i n  A  l e v e l s  w e r e  o b s e r v e d

in  t he  sc reened  pa t i en t s ,  a f t e r  seve ra l  yea rs  o f  s  im i  l a r

t r ea tmen t .  Th i s  sugges ts  t ha t  neona ta l  sc reen jng  may  p reven t

se r i ous  ea r l y  l ung  damage ,  t hus ,  l ead ing  to  a  be t te r  pu lmonary

c o n d i t i o n  a t  a  l a t e r  a g e .

One  poss ib ie  s i de  e f f ec t  o f  a  sc reen ing  p rog ramme i s  t he

occu r rence  o f  f a l se  a la rns ,  as  desc r j bed  j n  Chap te r  IV .  The

pa ren ta l  anx ie t y  and  conce rn  t ha t  may  occu r  a f t e r  a  f a l se -

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

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

and  the  o f t en  l ong  d iagnos t i c  p rocedu re  be fo re  reassu rance  was

f i n a l  l y  g i v e n .

A l t hough  th i s  s tudy  to  assess  the  e f f ec t s  o f  neona ta l  sc reen ing

f o r  C F  w a s  n o t  i n i t j a l l y  s e t  u p  a s  a  r a n d o m i z e d  c o n t r o l l e d  t r j a l ,

i t  a p p e a r e d  t o  f u l f i l  m o s t  c r j t e r i a  o f  s u c h  a  s t u d y .

I n  C h a p t e r  V  t h e  d e m a n d s  a n d  p i t f a l l s  o f  s u c h  t r i a l s  a r e

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

rout  i  ne newborn screen i  ng for  CF ' i  n  the Nether  l  ands .  Benef  i  ts

tha t  m igh t  be  expec ted  f rom such  a  sc reen ing  p rog ram a re  t he

avo jdance  o f  t he  b j r t h  o f  a  mas imum o f  7  CF-pa t i en t s  pe r  annum jn

t h e  N e t h e r l a n d s ,  a s  a  c o n s e q u e n c e  o f  e a r l y  g e n e t i c  c o u n s e l l i n g

and  the  ava i  l ab i  1  i t y  o f  p rena ta  l  d  i agnos i s .  Ano the r  bene f i t  m igh t

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

c o n d i t  i o n  o f  C F - p a t i e n t s .

Th i s  improvemen t  j n  hea l t h  ca re  wou ld  i n i t i a l l y  cos t  abou t  f 50000
more  pe r  de tec ted  CF-pa t i en t ,  bu t  t hese  cos ts  wou ld  poss ib l y  be

re t r i eved  i f  expenses  wou ld  dec rease  as  a  consequence  o f  l ess

h o s p i t a l  a d m i s s i o n s .

F ina l  1y ,  some  reco rnmenda t j ons  fo r  t he  o rgan i sa t i on  c f  such  a

sc reen ing  p rog ramne  a re  made  based  on  the  resu l t s  o f  t h i s  s tudy .
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