
1174 PRENATAL BETAMETHASONE FOR THE PREVENTION OF IDIO- 
PATHIC RESPIRATORY DISTRESS SYNDROME. R. A. Bal lard .  

, 
a n d  C h i l d r e n ' s  Hosp .  N a t .  Ned .  C e n t e r ,  Washington, D.C. 

I n  c l i n i c a l  ~ r a c t i c e .  lune c o m ~ l i a n c e  i s  of ten  i n -  
f e r r e d - £ t o m  pre$sure and v o l k e  readings on the r e s p i -  
r a to r  d i a l s .  T h e s e  estimates d i f f e r  from m e a s u r e d  
lung c o m p l i a n c e  (CL) i n  t h a t  b o t h  p r e s s u r e  a n d  v o l u m e  
are diminished by gas c o m p r e s s i o n ,  f l e x i n g  of the tub- 
i n g  and any leaks. L u n g  c o m p l i a n c e  w a s  m e a s u r e d  using 
a p n e u m o t a c h  and e s o p h a g e a l  b a l l o o n  a n d  compared w i t h  
A V / A P  f r o m  t h e  d i a l s  o f  t h e  B o u r n s  r e s p i r a t o r .  1 0 2  
d a t a  pa i r s  f r o m  2 5  p r e m a t u r e s  w i t h  HMD a t  varying sta- 
ges of  t h e  disease w e r e  c o m p a r e d .  In fan ts  ranged f r o m  
14 hours  t o  48 days i n  age. T h e  overa l l  cor re la t ion  
b e t w e e n  t rue and c a l c u l a t e d  c o m p l i a n c e  w a s  p o o r ,  R= 
. 539 .  T h e  calculated values from the  r e s p i r a t o r  w e r e  
n e i t h e r  s y s t e m a t i c a l l y  above o r  b e l o w  the actual  CL 
values. T h e  p r o b l e m  w a s  r a n d o m  var ia t ion .  S o u r c e s  o f  
e r ror  include h i g h  p e a k  p r e s s u r e s  w h i c h  cause in- 
c r e a s e d  c o m p r e s s i o n  i n  t h e  t u b i n g  a n d  l o w  a p p a r e n t . C L .  
leaks i n  the tub ing  o r  res i r a to r ,  which cause h i  h 
a p a r e n t  CL, a n d  inaccuracfes i n  t h e  r e s p i r a t o r  d fa ls  
t ~ e m s e l v e s s  T h e s e  data  suggest t h a t  inferences a b o u t  
lung m e c h a n i c s  from the r e s p i r a t o r  readings are i n -  
accurate and can be misleading.  

WHAT I S  BEST PEEP? , and 1172 C h e r y l  M. Naultr.  C M  N a t .  Med. 
C t r .  and George Wash. Un iv .  S c h .  of Med. ,  

D e p t .  C h i l d  H e a l t h  and Dev. ,  Washington. D.C. 
T h e  i n t e r r e l a t i o n s h i p s  of compliance (CL), 0 2  trans- 

f e r ,  C02 excret ion,  and p u l m o n a r y  c i rcula t ion  have not  
been explored i n  p r e m a t u r e s  w i t h  HMD. Using an e s o p h a -  
geal bal loon and p n e u m o t a c h ,  CL w a s  m e a s u r e d  a t  i n t e r -  
vals during t i t r a t i o n  of  PEEP, together w i t h  a r te r ia l  
blood gases, i n  7 p r e m a t u r e s  w i t h  H I 0  varying f r o m  l l h  
t o  9d i n  age. As PEEP w a s  varied s t e p w i s e  u p w a r d s  and 
downwards ,  an  o p t i m a l  value w a s  found f o r  C , P a O p , a n d  
AaD02. A 15 min .  equ i l i b r a t i on  t i m e  was a l f o w e d  a t  
each PEEP s e t t i n g ,  and the ent i re  t i t r a t i o n  spanned 2- 
3 hrs. " B e s t  PEEP" was d i f f e r en t  f o r  C , P a 0 2 ,  and 
AaD09. a l thoueh best  P a 0 9  a n d  best  ~ a D b 9  w e r e  v e r y  
similar 1nte;estingly 6est P a 0 2  w a s  a t  a s i p i f l c a n t -  
l y  h i  her  PEEP t h a n  bekt C mean  5 vs. 7. l c m  H20,  
P- < .85). PaC07 rose a t  P ~ E ~ S  of  6 -9  i n  4 p a t i e n t s .  
but w a s  not  l i d t i n g  t o  "best PEEP." T h e  t i t r a t i o n  i t-  
self yielded an a p p a r e n t l y  beneficial  "opening up" e f -  
fect  i n  3 babies, i n  t ha t  r e p e a t  m e a s u r e m e n t  of P a 0  
and CL a t  the  same PEEP showed improvement. c l i n i c a l  
e s t i m a t i o n s  of PEEP w e r e  o f ten  not  t h e  s a m e  as recom-  
m e n d e d  b e s t  PEEP. b a s e d  on these t i t r a t i o n s .  In 3 
cases PEEP was increased, i n  2 i t  w a s  decreased, and 
i n  2 t h e  previous s e t t i n g  w a s  considered op t imum.  T h e s e  
data Ffuggest t ha t  no s i n g l e  p a r a m e t e r  defines "best 
PEEP, but  ra ther  jt m u s t  be a judicious c o m p r o m i s e .  
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We s tud ied  the  e f f e c t  of maternal  g lucocor t i co id  t reatment  on 
l e c i t h i n  syn thes i s  by lung s l i c e s  and on the  a c t i v i t y  of t h ree  
key enzymes (phosphat idic  a c i d  phosphatase (PAPase) , cho l ine  
phosphotransferase  and phosphatidylglycerolphosphate syn the t a se )  
involved i n  s u r f a c t a n t  syn thes i s .  Pregnant r a b b i t s  (11-23) were 
i n j e c t e d  wi th  betamethasone ( ace t a t e  p lus  phosphate) a t  0.25 mg/ 
kg I M  ( 1  o r  2  doses)  o r  wi th  s a l i n e  ( con t ro l s ) ,  and f e t a l  t i s s u e s  
were obta ined a t  26 days g e s t a t i o n  12-48 h r  a f t e r  t rea tment .  Clu- 
coco r t i co id  a c t i v i t y  i n  maternal  and f e t a l  plasma reached peak 
l e v e l s  of 129 and 33 p g / d l  c o r t i s o l  equ iva l en t s ,  r e spec t ive ly ,  a t  
1-2 h r  and r e tu rned  t o  p r e i n j e c t i o n  l e v e l s  (4.2 and 1.4) between 
24 and 48 hr .  Treatment s i g n i f i c a n t l y  increased the  r a t e  of cho- 
l i n e  inco rpora t ion  i n t o  l e c i t h i n  (pmollmg t i s s u e l h r )  and the  
a c t i v i t y  of PAPase (nmol P/mg prote inlmin)  i n  lung. but  not  
l i v e r ,  homogenate. Mean +SE va lues  a r e :  

Control  12 h r  24 h r  48 h r  24+48 h r  
Choline Uptake 3.255.11 4.135.26 4.975.23 4.072 42 5.332.21 
PAPase (lung) 6 . 6 9 . 5  7 . 4 5 . 3  9 . 5 5 . 5  10.8+0,7 12 .85 .6  
PAPase ( l i v e r )  7.250.6 - 5 . e . 2  5 . w . 5  5.0+_0.2 
There was no s i g n i f i c a n t  change i n  t h e  o the r  lung enzymes. We 
conclude t h a t  betamethasone, a t  a  dose  equivalent  t o  t h a t  used i n  
human p r e n a t a l  therapy,  s t imu la t e s  both l e c i t h i n  syn thes i s  and 
t h e  s p e c i f i c  a c t i v i t y  of PAPase i n  f e t a l  r a b b i t  lung. 
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S. Sniderman. P. L. Ba l l a rd ,  and P. Granberg, Depts. of Ped. ,  
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In a  r e t rospec t ive  s tudy ,  we examined the  e f f e c t  of beta-  
methasone (Celestone Soluspan). 12 mg i n  2  doses 12-24 hours 
a p a r t  given t o  women i n  premature l abo r  a t  26-34 wks g e s t a t i o n  
on incidence of i d i o p a t h i c  r e s p i r a t o r y  d i s t r e s s  syndrome (IRDS) 
We compared 84 t r e a t e d  babies  wi th  125 un t r ea t ed  i n f a n t s ,  a l l  
weighing 750-1750 gm and(35 wks ges t a t ion .  IRDS occurred i n  
631125 (50.4%) un t r ea t ed  vs 24/84 (28.6%) p a r t i a l l y  o r  f u l l y  
t r e a t e d  babies  and s u r v i v a l  was 78.4% vs  85.71, r e spec t ive ly .  

IRDS 7 (36.8X)NS lO(40X)NS 7(17.5%)p<0.005 63(50.4%) 
SURVIVAL 16(84.2%)NS 18(72X)NS 38(95.OX)p-0.05 98(78.4%) 
We compared the  2-10 day t r e a t e d  group wi th  t h e  un t r ea t ed  group 
and found no s i m i f i c a n t  d i f f e rence  i n  s ex  (6 50.0% vs  47.2%). . , 
mean b i r t h  weight (gm) (13512 44 vs  1334 ? 26). g e s t a t i o n a l  
age (30.1 ? 0.4 vs  30.8 ? 0.2) ,  incidence of i n t r a u t e r i n e  growth 
r e t a r d a t i o n  (2.5% vs  &.a%), o r  Cesarean s e c t i o n  d e l i v e r i e s  
(22.5% vs 21.6%). I n  babies  wi th  IRDS s u r v i v a l  waa 717 (100%) 
vs  37/63 (59%) NS. The length  of time membranes were ruptured 
had no e f f e c t  on t h e  incidence of IRDS i n  e i t h e r  group. Therapy 
was no t  e f f e c t i v e  i n  bab ie s<750  gms. We conclude t h a t  t h e  
incidence of IRDS is  decreased and s u r v i v a l  enhanced i n  smal l  
preterm i n f a n t s  born 2-10 days a f t e r  t rea tment  w i th  betamethasom. 
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Antimony oxide (Sb-SbOx) and pH-sensitive g l a s s  electrodes,com- 
bined with r e fe rence  e l ec t rodes ,  surrounded by e l e c t r o l y t e  and 
covered wi th  gas  permeable membrane (gpm) were used f o r  t ranscu-  
taneous PCO2(PtCCO2) measurement. A servo-control led  hea t e r  u n i t  
maintained sensor temp. and produced l o c a l  hyperemia. A thermis- 
t o r  was placed under t h e  gpm t o  measure t r u e  sensor  temp. 02 sen- 
s i t i v i t y  of Sb-SbOx e l ec t rode  was reduced g r e a t l y  i n  t h e  65-175 mm 
Hg PO2 range by c e l l  loading,  but  below 65 mm Hg.02 s e n s i t i v i t y  
was s i g n i f i c a n t .  The pH-sensitive g l a s s  e l ec t rode  was p re fe r r ed  
due t o  i t s  i n s e n s i t i v i t y  t o  02. After  t h e  sensor  was placed on t h e  
sk in  of r a b b i t s ,  i t  was c a l i b r a t e d  i n  s i t u  and i t s  temp. c o e f f i -  
c i e n t  e s t ab l i shed .  This  was r e p e a t e h a X e  end of t h e  6-hr.exper- 
iment. For t h e  bes t  c o r r e l a t i o n  between PaC02 and PtcCO , t h e  s k i n  
su r f ace  temp. was maintained between 40-4Z°C, a s  lower gemps. made 
PtcC02 hiqher.  Based on i n  s i t u  c a l i b r a t i o n .  t he  f i t t e d  r e g r e s s i o n  
l i n e  had a  s lope  of 1.029. i n t e r c e p t  of -4.39. and SE of 4.14 m 
Hg PC0 . In  the  range of 21-75 mm Hg. PtcCO was 2.2 - 3.8 mm Hg 
below ?aco2. Based on i n  s i t u  c a l i b r a t i o n  w$th one point  PaCO 
c a l i b r a t i o n ,  t h e  l i n e  had a  s lope  of 1.0, i n t e r c e p t  of 0.6, SZ of 
3 .4  mm Hg PC0 . and l i n e a r  r eg res s ion  c o e f f i c i e n t  of 1.0. These 
da t a  i nd ica t e2 the  use fu lnes s  of PtcCO monitoring t o  i n d i c a t e  
PaC02 changes under normal physiologi$  cond i t i ons .  
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The lungs o f  f i v e  i n f a n t s  dying wi th  unoperated diaphragmatic 
he rn i a  were s tud ied  by morphological and biochemical methods. 
The hypnplas t ic  "H-Lung" was g r e a t l y  reduced i n  s i z e  and weight 
(P<.001) a s  compared t o  t h e  c o n t r a l a t e r a l  c o n t r o l  "C-Lung". DNA 
ana lyses  suggested a  marked reduct ion i n  c e l l  number wi th in  t h e  
H-Lung (23.5 mg/HL v s  103.3 mg/CL). Glycogen l e v e l s  were 
v a r i a b l e  bu t  tended t o  be e levated i n  H-Lungs. H-Lungs con- 
t a i n e d  l e s s  t o t a l  l i p i d  (1 .12 mglmg DNA) than C-Lungs (1.56 
mglmg DNA). The phospholipid f r a c t i o n  was only s l i g h t l y  de- 
pressed (0.46 mg/mg DNA vs 0.55 mglmg DNA). Pliosphotidylcho- 
l i n e  (PC) was s i g n i f i c a n t l y  (PC.02) decreased i n  H-Lungs (0 .22 
mglmg DNA vs  0.37 mglmg DNA). Elect ron Microscopic s t u d i e s  
revealed mild r e t a r d a t i o n  i n  pneumonocgte c y t o d i f f e r e n t i a t i o n  
i n  t h e  C-lung ( a s  compared t o  t h e  lungs  of age matched i n f a n t s  
without h e r n i a ) ;  t h e  H-lung showed seve re  growth and develop- 
mental r e t a r d a t i o n  a t  t h e  subs t ruc tu ra l  l e v e l .  Comparisons of 
H- and C-Lungs revealed no s i g n i f i c a n t  a l t e r a t i o n s  i n  t h e  r a t i o  
o f  t ype  I1 pneumocytes/non-type I1 pneumocytes. Co l l ec t ive ly  
t h e s e  f ind ings  o f f e r  an explanat ion f o r  t h e  observed suscep- 
t i b i l i t y  of t h e  H-Lung t o  hya l ine  membrane d i sease  and edema 
follow in^ su rg ica l  c o r r e r t i o n .  Supported by USFHS NIH Grant 
HL-17128-03. 
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