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Prevention of respiratory distress syndrom e by 
antenatal maternal steroid treatm ent
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A to ta l o f 107 w om en a t  risk  o f  p rem a tu re  d e livery  received  a n te ­
p a r tu m  45 to  60 m g p redn iso lone m ed ication . T h e ir bab ies w ere m a tch ed  
w ith  com parab le  n eo n a te s  o f  u n tre a te d  m o thers. T he freq u en cy  o f  re sp ira ­
to ry  d is tress synd rom e w as 6/107 in  th e  s te ro id -tre a ted , a n d  33/107 in  the  
con tro l g roup . N o m a te rn a l com plica tions w ere seen. N eo n a ta l m o rta lity  
w as low er in  th e  p re tre a te d  g ro u p  in  w hich, how ever, a  h ig h er n u m b e r of 
b ronchopneum on ia  w as observed . I n  58 p red n iso lo n e-trea ted  w om en lab o u r 
could be delayed , an d  th e ir  in fa n ts  w ere born  a t  te rm . N o s til lb ir th  o r in t r a ­
u te rine  g ro w th  re ta rd a t io n  occu rred  am ong  them .

Since the  first a tte m p t to  prevent 
neonatal resp irato ry  distress (RDS) 
by  an te-partum  adm in istra tion  of 
glucocorticoids [12], several studies 
have dem onstrated  th a t steroids are 
capable of inducing su rfac tan t p ro ­
duction [2, 3, 4, 14], and  of lowering 
the  incidence of R D S [1, 5, 6, 10, 18].

We report below on our own ex ­
perience with prednisolone prem edi­
cation of pregnant women a t  risk of 
p rem ature  b irth .

P a t ie n t s  a n d  M e t h o d s

A lto g e th e r 245 w om en a t  risk  o f  p re ­
m a tu re  delivery  received  p rem ed ica tio n . 
T h e ir period  o f g es ta tio n  ran g ed  fro m  28 
to  36 weeks. A dd itional 8 p a tie n ts , in  w hom  
C aesarean  section  w as perfo rm ed  because 
o f  m a te rn a l d iabetes o r R h-iso im m uniz- 
a tio n  in  th e  37 th  an d  38 th  w eek o f  g e s ta t ion 
w ere also included. P redn iso lone  w as g iven 
o ra lly  in  an  am o u n t o f  3 X 10 m g  d a ily  for 
tw o  d ays. P a tie n ts  w ith  h y p erten s io n  or

p ro te in u ria  w ere excluded  fro m  th e  s tu d y . 
L ab o u r w as d e layed  w ith  e ith e r  alcohol- 
infusion or sa lb u tam o l.

In  80 cases delivery  occu rred  w ith in  36 
hours a f te r  adm ission ; these  p a tie n ts  were 
also excluded  fro m  th e  s tu d y . T h u s  only 
165 w om en received  p redn iso lone  in  a  to ta l 
a m o u n t rang ing  from  45 to  60 m g in a 
period  o f 36 — 48 hou rs . O f th e  165 w om an, 
107 delivered  a  b a b y  w ith in  a  w eek’s tim e. 
E a c h  new born  in fa n t w as m a tc h e d  w ith  
th e  n e x t consecu tive ly  b o rn  in fa n t o f  th e  
sam e gesta tio n a l age, ro u te  o f  d e liv e ry  and  
sim ilar b ir th  w eigh t. T he  freq u en cy  of 
R D S  in  th e  tw o  g roups o f  n eo n a te s  was 
com pared . The d iagnosis o f  R D S  w as based 
on clinical a n d  lab o ra to ry  signs tach y p n o e a , 
su b co sta l re tra c tio n , g ru n tin g , cyanosis, 
com bined  re sp ira to ry  an d  m e tab o lic  ac id o ­
sis. C hest X -ray s  w ere also done in  p a r t  
o f  th e  new borns.

In  58 cases th e  lab o u r cou ld  be de layed  
u n ti l  th e  36 th  to  41st w eek o f  g esta tio n . 
T he in tra u te r in e  g ro w th  r a te  w as com ­
p a red  to  a  H u n g a ria n  g ro w th  c h a r t  [9].

In  17 cases th e  su r fa c ta n t c o n te n t o f 
am n io tic  flu id  w as e s tim a te d  b y  th e  bubb le  
s ta b il ity  te s t  [7] a n d  q u a n ti ta t iv e  m easu re ­
m e n t o f  p a lm itic  ac id  co n c e n tra tio n  [L7]
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befo re  a n d  a f te r  p redn iso lone  a d m in is tra ­
tio n .

N e c ro p sy  an d  h is to log ica l e x a m in a tio n  
w ere  c a rr ie d  o u t in  all in fa n ts  w ho  h a d  died.

R e s u l t s

R esu lts  are sum m arized in  T able I.
O nly 6 of the 107 new borns w ith 

a n te n a ta l  p redniso lone-treatm ent had 
re sp ira to ry  distress, in co n tra s t to  33 
o f  th e  107 neonates bo rn  to  u n trea ted  
m others. The difference was highly 
sign ifican t sta tis tica lly  (%2 =  22.99; 
d .f. =  1; p <  0.001). T he pro tective 
effect o f  m aternal s tero id  m edication 
was q u ite  striking in th e  in fan ts born 
a f te r  th e  32nd week o f gestation. 
O nly  a  single case o f R D S  occurred

among these neonates, and  even this 
baby surv ived . In  con trast, among 
those born  betw een th e  28th and  
32nd week, five in fan ts showed clinical 
signs o f R D S. One o f them  died 
w ithin 14 hours, th e  o th er 4 recovered, 
b u t tw o of th em  succum bed la ter to  
bronchopneum onia. However, as com ­
pared  to  th e  high m orbid ity  and  
m orta lity  ra te s  of prem atures w ith 
a sim ilar gestational age, prednisolone 
prem edication proved useful also u n ­
der th e  32nd week of pregnancy.

P e rin a ta l m o rta lity  ra te  was 6%  
less in th e  prednisolone-treated  group, 
b u t because o f the  sm all num ber of 
cases, th e  difference was no t signifi­
can t (X2 =  1.06; d.f. =  1; p ~  0.30). 
As regards pu lm onary  pathology, it 
was conspicuous th a t  while, except

T a b l e  I

F requency  o f  R D S  a n d  causes o f n e o n a ta l d e a th  in  new borns 
o f  p red n iso lo n e -tre a ted  an d  u n tr e a te d  m o th e rs

Gestational age
Prednisolone-treated Control

n RDS n RDS

28 — 32 weeks 38 5 38 13
33 — 36 weeks 61 1 61 17
> 3 6  wk (Caesarean section) 8 0 8 3

Total 107 6 107 33

Neonatal m orta lity
Intraventricular haem orrhage 6 6
RDS 1 13
RDS -(- meconium aspiration  -f-

intracranial haem orrhage 0 3
Meconium asp iration  -j-

bronchopneum onia 3 0
Bronchopneumonia 7 1
Pulm onary haem orrhage 0 1
Spina bifida ap e rta 1 0

Total 18 24
Mean survival tim e 5.4 days 1.2 days
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for one case, no hyaline m em brane 
was found in th e  prednisolone-treated  
group, bronchopneum onia appeared 
to  be th e  p rim ary  cause o f dea th  in 
10 of these infants. On th e  contrary , 
in th e  control group necropsy re ­
vealed characteristic RD S in 16 neo­
nates, b u t only one case o f broncho­
pneum onia was recorded. Survival 
tim e o f new borns w ith fa ta l outcom e 
was significantly  d ifferent: 5.4 days 
in th e  prednisolone-treated  versus 1.2 
days in th e  control group.

The benefit of steroid  th e rap y  was 
dem onstra ted  by  th e  sim ple shake 
te s t or determ ination  of palm itic acid 
concentration  in th e  am niotic fluid. 
In  all th e  cases showing negative or 
transitiona l bubble s tab ility  or a low 
palm itic acid concentration, positive 
shake te s t and/or high concentrations 
were ob tained  a fte r 48 hours p redn i­
solone trea tm en t.

In  58 cases, delivery could be de­
layed an d  it occurred a t  term . All the  
in fan ts born from  these pregnancies 
were m atu re  and  appropria te  for date. 
T hey  d id  no t show physical signs 
suggestive of in trau terin e  grow th re ­
ta rd a tio n , the  position o f th e ir b irth  
w eight was betw een the  25th and  
90th percentile of thegrow th  ch art [9].

D i s c u s s io n

T h e  r e s u l t s  s o  f a r  s u g g e s t  t h a t  

m a t e r n a l  s t e r o i d  m e d i c a t i o n  is  a  u s e ­

f u l  m e t h o d  in  t h e  p r e v e n t i o n  o f  n e o ­

n a t a l  R D S .  C h o ic e  o f  a n  a d e q u a t e  

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

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

m atch  th e  babies of prednisolone- 
tre a ted  m others w ith com parable u n ­
trea ted  in fants. H ad we failed to  do 
so in  som e of th e  cases, th e  difference 
betw een th e  two groups was so great 
th a t  it  could no t have essentially  
a ltered  th e  results. The beneficial 
effect o f predniso lone-pretreatm ent 
was show n also by the  cases not 
included in th is  study  because the  
th e rap y  could not be com pleted. 
Still, R D S occurred less frequen tly  
and  was m ilder in these cases too.

A com m on argum ent aga inst s te ­
roid adm in istra tion  is th a t  know ledge 
is s till scarce concerning its possible 
com plications [13, 15]. In  th e  p resen t 
series no m aternal side-effects were 
observed. In  con trast to  findings in 
anim al experim ents [8] and  o bserva­
tions on p regnan t women receiving 
prolonged steroid  therapy  [11, 16], 
neither in trau terin e  growth re ta rd a ­
tion, nor stillb irths occurred. This 
m ay have been due to  the short d u ra ­
tion o f th e  therapy .

The high incidence of b roncho­
pneum onia in the  predniso lone-treat­
ed and  died  neonates m ay have been 
due to  tw o m ajor mechanisms. F irs t, 
the  increased num ber of b roncho­
pneum onias m ay have been a d irec t 
consequence o f the  increased suscep­
tib ility  to  infections caused b y  th e  
steroids. Second, since in th e  fa ta l 
cases su rv ival was m uch longer in  th e  
prem edicated  th an  in the  u n trea ted  
group, these  in fan ts might have had  
tim e to  develop bronchopneum onia, 
while th e  u n trea ted  ones had died  
before th e  consequences of infection 
could develop. This adverse effect as
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well as th e  possible tran sien t or per­
m anen t m etabolic changes need  fu r­
th e r  exam ination .

A lthough  th e  present observations 
do n o t perm it definite conclusions, 
th ey  s till seem to indicate th e  bene­
ficial effect of steroid trea tm en t in 
th e  p reven tion  of RDS.
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