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TREATMENT OF SEVERE HYALINE MEMBRANE DISEASE 

WITH SURFACTANT (CURGSURF)

A c o l l a b o r a t i v e  c l i n i c a l  s t u d y
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Second D e p a r t m e n t  o f  O b s t e t r i c s  and G y n e c o l o g y ,  
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R e c e iv e d  5 S e p t e m b e r  1989

We i n v e s t i g a t e d  t h e  c l i n i c a l  e f f i c a c y  o f  a new 
s u r f a c t a n t  p r o d u c t ,  C u r o s u r f ,  i s o l a t e d  f r o m  p o r c i n e  
l u n g s  by l i q u i d - g e l  c h r o m a t o g r a p h y .  Ten p r e m a t u r e  
newb orn  i n f a n t s  ( b i r t h  w e i g h t  8 5 0 -1 8 5 0  g ) ,  a l l  
v e n t i l a t e d  a r t i f i c i a l l y  f o r  s e v e r e  h y a l i n e  membrane 
d i s e a s e  c a t e g o r i z e d  r a d i o l o g i c a l l y  as s t a g e  I I I - I V ,  
r e c e i v e d  a s i n g l e  dose  o f  C u r o s u r f  (200  m g / k g )  v i a  t h e  
t r a c h e a l  t u b e .  T h i s  t r e a t m e n t  r e s u l t e d  i n  a r a p i d  
i m p r o v e m e n t  o f  o x y g e n a t i o n ,  s i m i l a r  t o  t h a t  o b s e r v e d  by 
o t h e r  teams c o l l a b o r a t i n g  in  the s t u d y  a n d ,  i n  an 
a s t o n i s h i n g l y  f a s t  r e s o l u t i o n  o f  t h e  r a d i o l o g i c a l  
c h a n g e s .  I n  c o m p a r i s o n  w i t h  a c o n t r o l  g r o u p  o f  8 
i n f a n t s ,  t h e  s u r f a c t a n t - t r e a t e d  b a b i e s  a l s o  had  a l o w e r  
i n c i d e n c e  o f  a c u t e  and c h r o n i c  c o m p l i c a t i o n s .

INTRODUCTION

I n  r e c e n t  y e a r s ,  e x o genous  s u r f a c t a n t s  have been  used  by 

s e v e r a l  i n v e s t i g a t o r s  f o r  t r e a t m e n t  o r  p r e v e n t i o n  / 1 , 2 , 3 /  o f  

n e o n a t a l  h y a l i n e  membrane d i s e a s e  (HMD). The s u r f a c t a n t  

m a t e r i a l  a p p l i e d  i n  t h e s e  f i r s t  t r i a l s  was e x t r a c t e d  f r o m  human 

a m n i o t i c  f l u i d  o r  f r o m  b o v i n e  o r  p o r c i n e  l u n g s  / 1 , 4 , 5 / .

The l u n g s  o f  a baby  w i t h  HMD, c h a r a c t e r i s t i c a l l y  c o l l a p s i n g  

a t  e n d - e x p i r a t i o n  / 6 , 7 , 8 , 1 4 /  become s t a b i l i z e d  t h r o u g h  

t r e a t m e n t  w i t h  s u r f a c t a n t .  I f  s u r f a c t a n t  i s  a d m i n i s t e r e d  t o
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b a b i e s  a t  r i s k  soon a f t e r  b i r t h ,  t h e  d e v e l o p m e n t  o f  HMD can be 

p r e v e n t e d  / 2 , 3 / .  I n  b a b i e s  w i t h  e s t a b l i s h e d  HMD r e c e i v i n g  

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

v e n t i l a t i o n  can be s h o r t e n e d  and t h e  i n c i d e n c e  o f  a c u t e  and 

c h r o n i c  c o m p l i c a t i o n s  i s  r e d u c e d  s i g n i f i c a n t l y  / 5 , 9 , 1 0 , 1 1 / .

A t  t h e  P e r i n a t a l  I n t e n s i v e  C e n t e r  o f  t h e  Second D e p a r t m e n t  

o f  O b s t e t r i c s  and G y n e c o l o g y ,  we have  had t h e  o p p o r t u n i t y  t o  

t r e a t  b a b i e s  w i t h  s u r f a c t a n t  s i n c e  1 9 8 8 ,  w i t h i n  t h e  f r a m e w o r k  

o f  t h e  C o l l a b o r a t i v e  Eu ro pean  M u l t i c e n t e r  S tu d y  Group / T a b l e  

I ,  1 0 / .  I n  t h i s  p a p e r  we r e p o r t  o u r  e x p e r i e n c e s  f r o m  a f i r s t  

s e r i e s  o f  p a t i e n t s  e n r o l l e d  i n  a r a n d o m i z e d  t r i a l  o f  

s u r f a c t a n t  r e p l a c e m e n t  f o r  s e v e r e  n e o n a t a l  HMD.

TABLE I

I n s t i t u t e s  t a k i n g  p a r t  i n  a s s e s s i n g  t h e  e f f e c t s  o f  C u r o s u r f

I n s t i t u t e No . o f  
t r e a t e d

No . o f  
c o n t r o l

p a t i e n t s

A m s t e r d a m ,  Academisch  Z i e k e n h u i s 20 18

B e l f a s t ,  Ro ya l  M a t e r n i t y  H o s p i t a l 19 18

G r o n i n g e n ,  U n i v e r s i t y  H o s p i t a l 6 3

G ö t t i n g e n ,  U n i v e r s i t ä t s  K i n d e r k l i n i k 4 2

L u n d ,  L a s a r e t t e t 9 9

P a r i s ,  H ô p i t a l  P o r t - R o y a l 5 3

P a r m a ,  P a v i a ,  Ma n tu a ,  I n s t i t u t e s  o f  

N e o n a t o l o g y 8 9

S t o c k h o l m ,  S t .  G o r a n ' s  C h i l d r e n ' s  

H o s p i t a l 6 7

B u d a p e s t ,  Semmelweis U n i v e r s i t y ,

Second C l i n i c  o f  G y n a e c o l o g y ,  

P e r i n a t a l  I n t e n s i v e  C e n t e r 10 7

I n s t i t u t e s  o f  n i n e  c o u n t r i e s  a r e  t a k i n g  p a r t  i n  t h e  
r a n d o m i z e d  e x a m i n a t i o n  o f  t h e  e f f e c t s  o f  C u r o s u r f .  The 
H u n g a r i a n  d a t a  r e f e r  t o  t h e  second  h a l f  o f  1988 and 1 9 8 9 ,  
t h e  d a t a  o f  t h e  o t h e r  i n s t i t u t e s  were  r e p o r t e d  u n t i l  
J a n u a r y  19,  1988 ( P e d i a t r i c s ,  82 ,  6 8 3 ,  1 9 8 8 ) .
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MATERIALS AND METHODS

P a t i e n t s
17 p a t i e n t s  have  e n t e r e d  ou r  r a n d o m i z e d  t r i a l .  These b a b i e s  

r e p r e s e n t  a s e l e c t i o n  o f  t h e  mo s t  s e v e r e l y  i l l  p a t i e n t s  w i t h  
HMD, a d m i t t e d  t o  o u r  u n i t  ( T a b l e  I I  A , B ) .  Bo th  t h e  s u r f a c t a n t -  
t r e a t e d  b a b i e s  and t h e  c o n t r o l  p a t i e n t s  w e re ,  as a r u l e ,  b o r n  
w i t h  lo w  Apgar  s c o r e s ,  and t h e  m a j o r i t y  had a v e r y  l o w  b i r t h  
w e i g h t .  The p a t i e n t s  i n  b o t h  g r o u p s  w e r e  i n  r a d i o l o g i c a l  s t a g e  
1 1 1 - IV G i e d i o n  / 1 2 , 1 3 , 1 4 /  ( F i g .  1 , 2 ) .

1.  K . A .  g i r l .  G e s t a t i o n  p e r i o d :  28 weeks .  B i r t h  w e i g h  
850 g .  ( P a t i e n t  n o . 4. o f  T a b l e  I I / A ) .  The c h e s t  X - r  
made d u r i n g  t h e  phase o f  i n h a l a t i o n  t h e  c h a r a t e r i s t i  
o f  s t a g e  IV a c c o r d i n g  t o  G i e d i o n  can be se 
( G ö r g é n y i ) .  R e c e iv e d  C u r o s u r f  t r e a t m e n t .



TABLE I I / A

Data o f  C u r o s u r f - t r e a t e d  i n f a n t s  and o f  t h e  c o n t r o l  g ro up

( 0 - 2 8  d a y s )
T r e a t e d  g r o u p  (A)

No Name S e x / G e s t . p e r . 
( week )

B i r t h  w e i g h t  
gram

Apgar
l p / 5 p

RDS.Rad.
s t a g e

PDA C o m p l i c 
a t i o n

R e s u l t

1 K . T . M, 35 1700 1 /1 IV + IVH e x i t
2 M. V. F,  28 1400 4 /5 IV +  - - c u r e d
3 S . T . M, 27 1000 6 /6 IV + - B . P . D .  

r a d i o l . c u r e d
4 K. A. F,  28 850 2 /4 IV + - c u r e d
5 C.P. M, 27 800 2 /6 IV + P IE ,  IVH HC
6 S . L . M, 31 1830 1 0 /1 0 I I I - - c u r e d
7 B.R. F, 29 1200 8 /8 IV + - c u r e d
8 M.C. M, 30 1400 4 /6 I I I - I V - - c u r e d
9 V.M. M, 30 1500 5 /7 I I I + - c u r e d
10 K.G. M, 33 1850 5 / 9 I I I - I V + - c u r e d
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T A B L E  I I / B
C o n t r o l  g r o u p  (В )

No Name S e x / G e s t . p e r  
(w e e k )

B i r t h  w e i g h t  
gram

Apgar
l p / 5 p

RDS.Rad. 
s t a g e

PDA C o m p l i c 
a t i o n

R e s u l t

1 H.D. F, 31 1800 7 /8 I I I + IVH,PTX HC
2 K .K . M, 32 1350 6 / 9 I I I + - c u r e d
3 S .S . F, 27 900 4 / 8 I I I + B . P . D . c u r e d
4 L . I . M, -28 1 2 0 0 4 / 6 IV + P I E , I V H e x i t  

3 ds
5 B .B . F, 27 1250 3 /5 I I I - - c u r e d
6 H . A . M, 28 1 0 0 0 3 /5 IV + PIE,BPD BPD
7 P . Z . M, 28 1 1 0 0 1 / 5 I I I + IVH e x i t  

3 wks

A b b r e v i a t i o n s  us e d :
PDA: p a t e n t  d u c t u s  a r t e r i o s u s
RDS: r e s p i r a t o r y  d i s t r e s s  sydrome
IVH:  i n t r a v e n t r i c u l a r  h a em or r hage
P IE :  p u l m o n a r y  i n t e r s t i t i a l  emphysema
PTX: p n e u m o t h o ra x
BPD: b r o n c h o p u l m o n a r y  d y s p l a s i a
HC: h y d r o c e p h a l u s
e x i t :  e x i t u s
ds : days
w k s : weeks

The a v e r a g e  w e i g h t  o f  t h e  p a t i e n t s  r e c e i v i n g  C u r o s u r f  t r e a t m e n t  
( T a b l e  A) was 1350 g ram,  t h e  a v e r a g e  g e s t a t i o n  p e r i o d  was 2 9 . 8  
w e e k s .
The a v e r a g e  w e i g h t  o f  t h e  p a t i e n t s  i n  t h e  c o n t r o l  g r o u p  ( T a b l e  
B) was 1230 g ram ,  t h e  a v e r a g e  g e s t a t i o n  p e r i o d  was 2 8 . 7  weeks .
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F i g .  2.  L . I .  b o y .  G e s t a t i o n  p e r i o d :  28 weeks .  B i r t h  w e i g h t :  
1200 g .  ( P a t i e n t  N o . 4. o f  T a b l e  I I / B ) .  The c h e s t  X - r a y  
shows t h e  r a d i o l o g i c a l  s i g n s  o f  s t a g e  IV a c c o r d i n g  t o  
G i e d i o n  ( G ö r g é n y i ) .  D id  n o t  r e c e i v e  C u r o s u r f  
t r e a t m e n t .

C r i t e r i a  f o r  e n t r y
The p r o t o c o l  c r i t e r i a  f o r  t h e  a d m i n i s t r a t i o n  o f  t h e  

a r t i f i c i a l  s u r f a c t a n t  we a p p l i e d ,  C u r o s u r f ,  we re ,  i n  a d d i t i o n  
t o  t h e  need f o r  a r t i f i c i a l  v e n t i l a t i o n ,  t h e  f o l l o w i n g :  t h e  
p o s s i b i l i t y  o f  o b v i o u s  s e v e r e  i n t r a v e n t r i c u l a r  h e m o r rh a g e  and 
f e t a l  s e p s i s  had t o  be e x c l u d e d  b e f o r e  t r e a t m e n t ,  t h e  age o f  
t h e  p a t i e n t  had t o  be be tween two  and f i f t e e n  h o u r s  o f  l i f e ,  
t h e  w e i g h t  o f  t h e  n e w b o r n  had t o  be b e t w e e n  800 and 2 0 0 0  g rams 
and  m a j o r  c o n g e n i t a l  a n o m a l i e s  w e re  a l s o  r e a s o n s  f o r  
e x c l u s i o n s .  ( P r o t o c o l  f o r  r a n d o m i z e d  c l i n i c a l  t r i a l  o f  
s u r f a c t a n t  r e p l a c e m e n t  1 9 8 8 ) .

P r o c e d u r e
L a b o r a t o r y  t e s t s  were c a r r i e d  o u t  a c c o r d i n g  t o  a s t r i c t  

p r o t o c o l .  R a n d o m i z a t i o n  was c a r r i e d  o u t  by means o f  s e a l e d  
e n v e l o p e s .  B e f o r e  t h a t ,  r a d i o l o g i c a l  e x a m i n a t i o n  o f  t h e  c h e s t  
was p e r f o r m e d  on tw o  o c c a s i o n s ,  b l o o d  gas  l e v e l s  were c h e c k e d  
r e g u l a r l y ,  a n d ,  w h e n ev e r  p o s s i b l e ,  an u l t r a s o u n d  scan  o f  t h e  
b r a i n  was o b t a i n e d  t o  r u l e  o u t  t h e  p r e s e n c e  o f  a g r a d e  I I I - I V
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c e r e b r a l  h e m o r r h a g e .  I n  a d d i t i o n ,  t r a n s c u t a n e o u s  oxygen  
p a r a m e t e r s  were c o n t i n u o u s l y  r e c o r d e d  ( H e i l i g e  P02 m o n i t o r  and 
Ohmeda P u l s e  O x i m e t e r ) .  A l l  d a t a  were  s t o r e d  i n  a m i n i 
c o m p u t e r  .

Upon e n t r y ,  t h e  b a b i e s  were  v e n t i l a t e d  w i t h  a B o u rn s  baby  
r e s p i r a t o r  o r  a BP 2001 r e s p i r a t o r  s e t  a t  a t i d a l  vo lu m e  o f  
5 -7  m l ,  a maximum peak  i n s p i r a t o r y  p r e s s u r e  o f  30 cm HoO and a 
p o s i t i v e  e n d - e x p i r a t o r y  p r e s s u r e  o f  4 - 6  cm H2 O. I n  t n e  case  
o f  one p a t i e n t  s u f f e r i n g  f r o m  a c u t e  p u l m o n a r y  c o m p l i c a t i o n s ,  we 
s h i f t e d  f r o m  c o n v e n t i o n a l  t o  h i g h  f r e q u e n c y  v e n t i l a t i o n .

T r e a t m e n t  w i t h  S u r f a c t a n t
The s u r f a c t a n t  used i n  t h e  p r e s e n t  t r i a l  ( C u r o s u r f )  was 

i s o l a t e d  f r o m  m in ced  p o r c i n e  l u n g s  by a c o m b i n a t i o n  o f  w a s h i n g ,  
c e n t r i f u g a t i o n ,  c h l o r o f o r m - e t h a n o l  e x t r a c t i o n  and l i q u i d - g e l  
c h r o m a t o g r a p h y .  I t  c o n t a i n e d  a p p r o x i m a t e l y  99 4 p o l a r  l i p i d s ,  
m a i n l y  p h o s p h o l i p i d s  and 1 % h y d r o p h o b i c  p r o t e i n s  (SP-B and 
SP-C) ( T a b l e  I I I ) .  The f i n a l  m a t e r i a l  was suspended  i n  s t e r i l e  
n o r m a l  s a l i n e  a t  a l i p i d  c o n c e n t r a t i o n  o f  80 m g / m l .

TABLE I I I

C o m p o s i t i o n  o f  p h o s p h o l i p i d s  i n  t h e  b a t c h  o f  p o r c i n e  
s u r f a c t a n t  ( T .  C u r s t e d t  and B. R o b e r t s o n )

P h o s p h o l i p i d s 0,

P h o s p h a t i d y l c h o l i n e 7 6 ,3
P h o s p h a t i d y l e t h a n o l a m i n e 6 , 4
P h o s p h a t i d y l s e r i n e 3 .2
P h o s p h a t i d y l i n o s i t o l 4 . 4
P h o s p h a t i d y l g l y c e r o l 4 . 2
L y s o p h o s p h a t i d y l c h o l i n e 0 . 7
Sphingomyel in 4 . 8

P a t i e n t s  r a n d o m i z e d  t o  t h e  t r e a t m e n t  g r o u p  were d i s c o n n e c t e d  
f r o m  t h e  v e n t i l a t o r  and s u r f a c t a n t  was i n s t i l l e d  i n t o  each  mean 
b r o n c h u s  by means o f  a f e e d i n g  t u b e  (Ch 5 . 3 9 )  as p r e v i o u s l y  
d e s c r i b e d  / 1 0 / .  The t o t a l  amount  i n s t i l l e d  was 2 . 5  m l / k g  body  
w e i g h t ,  o r  200 mg s u r f a c t a n t  l i p i d s / k g .  A f t e r  each  
i n s t i l l a t i o n ,  t h e  baby was v e n t i l a t e d  m a n u a l l y  f o r  1 m i n u t e  
w i t h  an Ambu b a l l o o n  u s i n g  a maximum i n s u f f l a t i o n  p r e s s u r e  o f  
30 cm H20 and a p o s i t i v e  e n d - e x p i r a t o r y  p r e s s u r e  o f  5 - 6  cm H^O. 
D u r i n g  t h i s  m a n e u v e r ,  t h e  r e s p i r a t o r y  f r e q u e n c y  and F 1 O2  

u s u a l l y  c o r r e s p o n d e d  t o  t h e  o r i g i n a l  v e n t i l a t o r  s e t t i n g .
One p a t i e n t  (No .  8 i n  T a b l e  I ) ,  n o t  r e s p o n d i n g  t o  t h e  f i r s t  

t r e a t m e n t  a t  t h e  age o f  4 h ,  r e c e i v e d  a second  dose  o f  
s u r f a c t a n t  (2 00  m g / k g )  4 h l a t e r .  A l l  o t h e r  p a t i e n t s  i n  t h e  
t r e a t m e n t  g r o u p  r e c e i v e d  o n l y  a s i n g l e  dose  o f  s u r f a c t a n t .
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T r e a t m e n t  o f  t h e  c o n t r o l  g r o u p
The c o n t r o l  b a b i e s  were n o t  d i s c o n n e c t e d  f r o m  t h e

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

F u r t h e r ,  management  common t o  t r e a t e d  and c o n t r o l  g r o u p s
A f t e r  t h e  i n s t i l l a t i o n  o r  c o n t r o l  m a n e u v e r s ,  t h e  b a b i e s  

w e r e  r e - c o n n e c t e d  t o  t h e  r e s p i r a t o r  s y s t e m .  The s e t t i n g  o f  t h e  
v e n t i l a t o r  was m o d i f i e d  i n  l i n e  w i t h  t h e  c l i n i c a l  r e s p o n s e .  
W e a n i n g  f r o m  t h e  v e n t i l a t o r  was i n i t i a t e d  when

a t i d a l  vo lu me  o f  5 - 7  ml  cou ld  be m a i n t a i n e d  w i t h  an
i n s u f f l a t i o n  p r e s s u r e  < 2 0  cm Н?0;

n o r m a l  l e v e l s  o f  PaOo ( 6 5 - 8 0  kPa)  and oxygen  s a t u r a t i o n  o f  
90 % w i t h  a F Í O 2  < 0 . 4 ;  and

t h e r e  was no r a d i o l o g i c a l  e v i d e n c e  o f  a l v e o l a r  c o l l a p s e  
d u r i n g  v e n t i l a t i o n  w i t h o u t  p o s i t i v e  e n d - e x p i r a t o r y  p r e s s u r e .

RESULTS

Of t h e  p a t i e n t s  t r e a t e d  w i t h  C u r o s u r f ,  we l o s t  o n l y  one a t  

t h e  age o f  one day due t o  t h e  c o n s e q u e n c e s  o f  f e t a l  h y p o x i a  and 

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

p u l m o n a r y  i n t e r s t i t i a l  emphysema was n o t e d  on one o c c a s i o n .  

T h e r e  was no c ase  o f  p n e u m o t h o r a x  o r  o t h e r  f o r m s  o f  

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

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

a t  t h e  age o f  1 4 - 1 7  d a y s .  A t o t a l  o f  7 t r e a t e d  p a t i e n ts  

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

c e r e b r a l  c o m p l i c a t i o n s .

I n  t h e  c o n t r o l  g r o u p ,  on t h e  o t h e r  ha n d ,  5 b a b i e s  d e v e l o p e d  

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

emphysema ( F i g .  3)  and c e r e b r a l  h e m o r r h a g e .  Two p a t i e n t s  d i e d  

b e f o r e  t h e  age o f  28 d a y s .  B r o n c h o p u l m o n a r y  d y s p l a s i a  d e v e l o p e d  

i n  tw o  p a t i e n t s .  O n l y  two  c o n t r o l  b a b i e s  s u r v i v e d  t h e  n e o n a t a l  

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

( T a b l e  I I ,  A, B ) .

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

C u r o s u r f - t r e a t e d  g r o u p s .  As we i n d i c a t e d  i n  t h e  i n t r o d u c t i o n ,  

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

c o o p e r a t i o n  w i t h  r e s p e c t  t o  p a t i e n t  s e l e c t i o n  o n l y  i n  one 

s i g n i f i c a n t  a s p e c t .  We began t h e  C u r o s u r f  t r e a t m e n t  o f  p a t i e n t s
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' i n  s t a g e  I I I - I V  a c c o r d i n g  t o  G i e d i o n .  A c c o r d i n g  t o  t h e  o r i g i n a l  

p r e s c r i p t i o n s  o f  t h e  p r o t o c o l ,  t h e  a p p e a r a n c e  o f  any s t a g e  o f  

HMD and t h e  age o f  t h e  p a t i e n t  b e t w e e n  two  and f i f t e e n  h o u r s  o f  

l i f e  a r e  s u f f i c i e n t  c r i t e r i a  / 1 0 , 1 3 / .  The age o f  t h e  p a t i e n t s  

t r e a t e d  by us -  a l t h o u g h  a l w a y s  e x c e e d i n g  two h o u r s  o f  l i f e  -  

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

a d m i n i s t r a t i o n  o f  C u r o s u r f  (on  a v e r a g e :  4 h o u r s  32 m i n u t e s ) .

F i g .  3.  L . I .  b o y .  G e s t a t i o n  p e r i o d :  28 weeks.  B i r t h  w e i g h t :  
1200 g .  ( P a t i e n t  4 o f  T a b l e  I I / 8 ) .  I n  t h e  s i x t h  h o u r  
o f  a r t i f i c i a l  v e n t i l a t i o n  p u l m o n a r y  i n t e r s t i t i a l  
emphysema o c c u r r e d ,  w h i c h  became v i s i b l e  i n  t h e  e n t i r e  
l u n g  a f t e r  24 h o u r s .

Upon t h e  a d m i n i s t r a t i o n  o f  t h e  s u r f a c t a n t ,  w i t h  t h e  f a s t  

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

p r e s s u r e ,  t h e  a l v e o l a r  space  e x p a n d e d  f a s t .  A change  o f  s u c h  

d r a m a t i c  r a t e  was i n c o n c e i v a b l e  e a r l i e r ,  w i t h o u t  t h e

a d m i n i s t r a t i o n  o f  t h e  s u r f a c t a n t  ( F i g .  5 ,  6 ) .

P a t e n t  d u c t u s  a r t e r i o s u s  was a f r e q u e n t  compl icat ion in  both groups.
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The co m b in ed  d a t a  f r o m  t h e  p r e s e n t  s t u d y  and t h e  l a r g e  

E u r o p e a n  M u l t i c e n t e r  T r i a l  / 1 0 /  r e v e a l  a de c re a se d  m o r t a l i t y  i n  

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

t r e a t e d  w i t h  s u r f a c t a n t .  B a b ie s  r e c e i v i n g  s u r f a c t a n t  a l s o  had  a 

l o w e r  i n c i d e n c e  o f  p u l m o n a r y  i n t e r s t i t i a l  emphysema and 

p n e u m o t h o r a x  / 9 , 1 0 , 1 5 / .

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

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

/ 1 0 , 1 3 , 1 7 /  and was as f a s t  i n  o u r  p a t i e n t s  as i n  t h o s e  t r e a t e d  

by o t h e r  teams t a k i n g  p a r t  i n  c o l l a b o r a t i v e  t r i a l  ( F i g .  4 ) 

/ 1 0 / .  I n  a l l  b u t  one o f  ou r  c a s e s ,  F Í O 2  had t o  be r e d u c e d  

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

r i s i n g  PaÛ2 .

DISCUSSION

F i g  4 .  R a t i o  o f  a r t e r i a l  o x y g e n  t e n s i o n  and F i Ü 2 - The 
c o n t i n u o u s  l i n e s  i n d i c a t e  t h e  changes i n  t h e  o x y g e n  
v a l u e s .  C u r o s u r f  was a d m i n i s t e r e d  i n  10 c a s e s ,  7 
p a t i e n t s  d i d  n o t  r e c e i v e  t r e a t m e n t .  F ÍO 2  was s e t  a t  
t h e  p o s s i b l e  minimum l e v e l .  The c u r v e s  s h o w i n g  t h e  
v a l u e s  a r e  n e a r l y  i d e n t i c a l  w i t h  t h e  a v e r a g e  o f  t h e  
d a t a  o f  t h e  o t h e r  t e a m s  t a k i n g  p a r t  i n  t h e  
c o o p e r a t i o n .  ( P e d i a t r i c s  3 2 ,  6 8 8 ,  1988)
On t h e  t i m e  s c a l e ,  m i n u t e  „0 "  i n d i c a t e s  t h e  t i m e  o f  t h e  
a d m i n i s t r a t i o n  o f  C u r o s u r f .
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F i g . 5.  S . T .  b o y .  G e s t a t i o n  p e r i o d :  27 we eks .  B i r t h  w e i g h t :  
1000 g .  ( P a t i e n t  N o .3 .  o f  T a b l e  I I / A ) .  P i c t u r e  
i n d i c a t i v e  o f  r a d i o l o g i c a l  s t a g e  IV o f  t h e  h y a l i n e  
membrane d i s e a s e .  R e c e iv e d  C u r o s u r f  t r e a t m e n t .

The l a r g e  f l u c t u a t i o n s  o f  t h e  a r t e r i a l  oxygen  t e n s i o n  d u r i n g  

t h e  f i r s t  few m i n u t e s  a f t e r  s u r f a c t a n t  t r e a t m e n t  w e re  n o t  

a s s o c i a t e d  w i t h  c o r r e s p o n d i n g  changes  i n  oxygen  s a t u r a t i o n .  The 

r e l a t i v e  s t a b i l i t y  o f  t h e  l a t t e r  p a r a m e t e r  may be r e l a t e d  t o  

t h e  w e l l - d o c u m e n t e d  h i g h  q u a n t i t y  o f  c i r c u l a t i n g  f e t a l  

h e m o g l o b i n  i n  l o w  b i r t h - w e i g h t  i n f a n t s  / 1 8 / .  The f e t a l  

h e m o g l o b i n  has a s t r o n g  p r o p e n s i t y  t o  b i n d  o x y g e n ,  w h i c h ,  u n d e r  

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

c o u n t e r b a l a n c e  t h e  r a p i d  changes  o f  Pa 02 . V a r i a t i o n s  i n  t h e  

Pa0 2 / F i 0 2  r a t i o  a f t e r  t h e  t r e a t m e n t  w i t h  s u r f a c t a n t  p r o b a b l y  

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

a r t e r i o s u s  t o  a l a r g e  e x t e n t ,  i n  t u r n  due t o  f l u c t u a t i o n s  i n  

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

The r a d i o l o g i c a l  im p r o v e m e n t  was f a s t .  As i n d i c a t e d  a b o v e ,  

we d e v i a t e d  f r o m  t h e  o r i g i n a l  p r o t o c o l  f o r  p a t i e n t  s e l e c t i o n
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F i g .  6 . S . T .  ( P a t i e n t  No.  3.  o f  T a b l e  I I / A )  . The X - r a y  made 24 
h o u rs  a f t e r  t h e  a d m i n i s t r a t i o n  o f  C u r o s u r f  shows t h a t  
th e  l u n g s  a r e  p n e u m a t i z e d ,  t h e  a i r  b r o n c h o g r a m  and 
t h e  r e t i c u l o g r a n u l a r  p a t t e r n  d i s a p p e a r e d .  ( G ö r g é n y i )

/ 1 0 /  i n  one i m p o r t a n t  a s p e c t :  b a b i e s  were  e n r o l l e d  i f  t h e y  

f u l f i l l e d  t h e  r a d i o l o g i c a l  c r i t e r i a  f o r  HMD, s t a g e  I I I - I V  

/ 1 2 , 1 3 / ,  i r r e s p e c t i v e  o f  t h e i r  F i 0 2  r e q u i r e m e n t s .  I n  f a c t ,  t h e  

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

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

s u r f a c t a n t  b e f o r e  t h e  age o f  6  h.

The r e l a t i v e  e a s e  w i t h  w h ic h  t h e  l u n g s  expanded  a f t e r  t h e  

a d m i n i s t r a t i o n  o f  s u r f a c t a n t  s u g g e s t s  t h a t ,  a t  t h i s  

c o m p a r a t i v e l y  e a r l y  s t a g e ,  t h e  t e r m i n a l  ai rways were  n o t  y e t  

o b s t r u c t e d  by c e l l  d e b r i s  as m i g h t  o c c u r  l a t e r  on d u r i n g  t h e  

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

b a b i e s  t r e a t e d  w i t h  C u r o s u r f  i n  o u r  s e r i e s  were  p r o b a b l y  s i m p l y  

c o l l a p s e d  and c o u l d ,  t h e r e f o r e ,  q u i c k l y  become a e r a t e d  on ce  t h e  

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

was c o r r e c t e d .
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CONCLUSION

The r e s u l t s  o f  o u r  s t u d y  and t h o s e  o f  t h e  p r e v i o u s l y  

p u b l i s h e d  Eu ro pean  M u l t - i c e n t e r  T r i a l  / 1 0 /  i n d i c a t e  t h a t ,  i n  

b a b i e s  w i t h  s e v e r e  HMD, t r e a t m e n t  w i t h  C u r o s u r f  i m p r o v e s  gas 

e x c h a n g e ,  r e d u c e s  t h e  i n c i d e n c e  o f  a i r - l e a k  p r o b l e m s  and 

i n c r e a s e s  t h e  s u r v i v a l  r a t e .  The re  i s  a l s o  a r a p i d  i m p r o v e m e n t  

o f  t h e  r a d i o l o g i c a l  f i n d i n g s ,  e s p e c i a l l y  i n  b a b i e s  who (a s  i n  

t h e  p r e s e n t  s e r i e s )  a r e  t r e a t e d  b e f o r e  t h e  s i x t h  h o u r  o f  l i f e .  

F u r t h e r  i n v e s t i g a t i o n s  a r e  r e q u i r e d  t o  e x p l o r e  t h e  hemodynamic  

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

e s p e c i a l l y  as r e g a r d s  s h u n t i n g  t h r o u g h  a p a t e n t  d u c t u s  

a r t e r i o s u s ,  and t o  i d e n t i f y  possib le  h a z a r d s  o f  t h e  h i g h  oxygen  

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

a d m i n i s t r a t i o n  ( u n l e s s  F Í O 2  i s  q u i c k l y  r e d u c e d ) .  A n a l y s e s  f o r  

c i r c u l a t i n g  a n t i b o d i e s  t o  s u r f a c t a n t - a s s o c i a t e d  p r o t e i n s  i n  

C u r o s u r f - t r e a t e d  p a t i e n t s  and m o r p h o l o g i c a l  s t u d i e s  o f  l u n g  

t i s s u e  f r o m  n o n - s u r v i v o r s  a r e  i n  p r o g r e s s ,  and w i l l  be r e p o r t e d  

a t  a l a t e r  d a t e .
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