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We t rea ted  s i x  120-day gestat ional  age lambs w i t h  100 mglkg o f  Dosages o f  I . V .  gentamicin (G) seek t o  mainta in peak serum 

AS, a 9 : l  mix ture o f  '"C-labeled saturated phosphatidylchol i n e  l e v e l s  o f  4-12 mcqlml. Recommendations a re  t h a t  pre-dose (PrD) 
(SPC) and phosphat idy lq lycero l ,  minimal surface tens ion (ST) 3.6 l e v e l s  remain below 2 mcqlml t o  avoid n e ~ h r o t o x i c i t v .  We obtained 
i.1.3 dyneslcm. I n  the-1st  h r  o f  l i f e ,  pH and pCO2 i n  AS lambs 
were s i m i l a r  t o  those of unt reated lambs (UL), wh i le  p02=60?9 f o r  
AS lambs vs p02=25+2 f o r  UL (pc.01). A l l  lambs were t rea ted  w i t h  
3H-labeled sheep na tu ra l  sur factant  (NS), ST=O. At  treatment a l l  
1  ambs had : pH=6.92+0.03; pC02=109k6 mmHg . The 1 ambs responded 
s i m i l a r l y  t o  NS; pH, >7.25 and pC02, <55 mmHg. However, p02 re -  
mained >I00 mmHg f o r  2.5i.5 h r  i n  lambs prev ious ly  t rea ted  w i t h  AS 
vs 0.9k.3 h r  i n  the o the r  lambs (p<.01). The changes i n  the 3H 
and I 4 C  s p e c i f i c  a c t i v i t i e s  (CPMl~mole SPC) recovered by a l veo la r  
wash a t  s a c r i f i c e  suggest t h a t  more than 50% o f  the AS was no 
longer  associated w i t h  the airways. Airway samples taken from AS 
lambs before treatment w i t h  NS had ST=32+2.9, wh i le  re i so la ted  
mater ia l  from these samples by c e n t r i f u g a t i o n  had ST=O. Usinq an 
ST increase t o  > lo,  AS i s  10 times more sens i t i ve  t o  i n h i b i t i o n  
by f e t a l  l ung  f l u i d  than NS (pc.01). AS restored the pressure 
volume curves (PV) o f  su r fac tan t  depleted a d u l t  r a t  lungs, bu t  AS 
d i d  no t  improve the PV o f  premature lamb lung  wh i le  NS caused 
l a r g e  PV changes (p i .01) .  I n  summar,y: 1 )  AS a f f e c t s  the p02 r e -  
sponse o f  lambs. 2) AS seems t o  be r a p i d l y  c leared from the a i r -  
ways. 3) AS i s  more s e n s i t i v e  than NS t o  i n h i b i t o r s  o f  ST. 4) 
Premature 1 unas respond d i f f e r e n t 1  y  t o  AS than a d u l t  lungs. 

ADMINISTRATION OF DRY SURFACTANT(S) UNDER PRESSURE 1331 TO PRETERM LAMBS WITH RESPIRATORY DISTRESS SYNDROME 
(RDS). Hallam H. Ivey,John Kattwinkel, Stephen A. 

Roth, Depts. of Pediatrics, Univ. of Virginia Medical Center, - 
Charlottesville, and Biology, University of Pennsylvania, Phila. 

Recent studies suggest that dry S promotes lung expansion in 
preterm rabbits. We tested 75% dipalmitoyl phosphatidyl choline/ 
25% dipalmitoyl phosphatidyl glycerol in lambs with RDS ventil- 
ated by a pressure-limited respirator at 25 cm peak airway pres- 
sure, 5 cm PEEP, 30 breaths per minute, 1:l inspiratory :expira- 
tory ratio and Fi02 0.8. Group I (n=10) received 12 mgslkg dry S 
into the trachea during a constant inflation pressure of 50 cm 
for 60 seconds. Group I1 (n=6) was treated with constant pres- 
sure and no S, and a control group (1134) received ventilator 
management alone. PaOp, PaC02, pH, compliance (C) (cc/kg at 10 cm 
pressure on expiratory limb) and functional residual capacity 
(FRC) (cc/kg by He dilution) were measured pre and post treat- 
ments in groups I and I1 and for comparable time periods in the 
control group. Mean changes follow: 

Group APa02 APaCO ApH AC AFRC 
I +128* -14.92 +.052* +7.59* +2.7* 

Control +2 + 1.5 -.077 -0.14 -1.9 
I1 +7 8 - 9.5 +.040* +6.71* +2.1 

Asterisks indicate values significantly different from controls 
at P<0.05. Comparisons between groups I and I1 showed no signifi- 
cant differences. We conclude that dry S, adn~iniskered under yres- 
sure, improves lung function in preterm lambs with RDS and that 
pressure alone may play an important role. 

COMPARISON OF CLINICAL PREDICTIVE VALUE OF TWELVE 
MEASURES OF NEONATAL HEART RATE VARIABILITY (NHRV). 1332 John Jenkins, Garth McCIure, Hasley M i t c h e l l ,  Mark 

Reid, Ste hen Ruff Spon.by Henr Levison Queens Un ive rs i t y  o f  - 
Belfas t ,  kpar tment 'o f  child-art, N. I re land .  

Many s t a t i s t i c a l  parameters have been used t o  quan t i f y  NHRV, 
b u t  l i t t l e  comparison has been made of t h e i r  r e l a t i v e  a b i l i t y  t o  
p r e d i c t  the i n f a n t ' s  c l i n i c a l  course. I n  t h i s  study seven pre- 
v ious ly  described parameters o f  shor t  term v a r i a b i l i t y  (STV) and 
f i v e  o f  l ong  term v a r i a b i l i t y  (LTV) were computed from 2225 h rs  
o f  electrocardiogram from 101 i n f a n t s  aged 1-72 hours. 

We found close co r re la t ions  between a1 1 measured parameters of  
NHRV. No one parameter proved c l i n i c a l l y  super ior  a t  a l l  ages 
s tudied f o r  p r e d i c t i o n  of s e v e r i t y  o f  r e s p i r a t o r y  d i s t r e s s  o r  
subsequent m o r t a l i t y .  However, a  combination o f  parameters by 
m u l t i p l e  regress ion o r  d i sc r im inan t  analys is  l e d  t o  accurate 
p r e d i c t i o n  o f  c l i n i c a l  course. Factor analys is  revealed under- 
l y i n g  re la t i onsh ips  between the s tudied parameters o f  NHRV, and 
3 hypothet ica l  factors  were der ived which re ta ined  much o f  the 
p r e d i c t i v e  a b i l i t y  o f  the 12 o r i g i n a l  parameters. I n  add i t i on  
we found t h a t  NHRV was lower i n  in fants  o f  lower gestat ional  age 
(GA) and b i r thweight ,  and f o r  STV bu t  n o t  LTV t h i s  could n o t  be 
f u l l y  accounted f o r  by associated d i f fe rences  i n  hear t  ra te .  
NHRV of in fants  who were small f o r  GA was i n  keeping w i t h  GA 
and n o t  b i r thweight .  

We conclude t h a t  a  combination o f  NHRV parameters i s  o f  
greater  c l i n i c a l  p r e d i c t i v e  value than any s i n g l e  parameter. 

serum G l e v e l s  i n  premature and stressed'neonates 4 t h  gestat ion-  
a l  ages (GA) from 24-40+ weeks fo l l ow inq  IV i n f u s i o n  o f  standard 
dosages (2.5 mg/ kg). 

G. was administered by I V  o r  IA i n f u s i o n  over 20 minutes PrD 
l e v e l s  were obtained by heel puncture one h a l f  hour before the  
next  dose ( i e  a f t e r  5  ca lcu la ted  h a l f  l i v e s  ( t  112). T 112 o f  
G was ca lcu la ted  f o r  each i n f a n t  using standard pharmacokinetic 
formulae. Post dose l e v e l s  were obtained 20 minutes fo l l ow ing  
completion o f  the in fus ion.  

Results are l i s t e d  i n  the  t a b l e  grouped by G.A. The percentage 
f i gu res  r e f l e c t  the incidence of PrD l e v e l s  greater  than 2 mcql 
ml . ... . . 

G.A. 24-27 28-31 32-35 36-39 40+ 
n 2 8 9 4 I) 

PRD % > 2  mcqlml 100 75 75 25 12.5 
A l l  post  dose l e v e l s  were w i t h i n  acceptable l i m i t s .  Our f i n d -  

ings conf i rm t h a t  dosage i n t e r v a l s  f requen t l y  need a l t e r i n g  i n  
premature and stressed neonates o f  a l l  G.A., i f  PrD are t o  be 
kept below 2 ~ g l m l .  Schedule a l t e r a t i o n s  should be based upon 
each in fants  pharmacokinetic parameters. 

THE EFFECT OF ANTENATAL ADMINISTRATION OF BETAMETHA- 1334 SONE ON THE HOSPITAL COSTS AND SURVIVAL OF PREMATURE 
INFANTS. Dana E. Johnson, David P. Munson and 

Theodore R. Thom son. ' ( S p o n . i a K r i v i t ) .  o f  Minn, 
m n n e a u o l  i s  . Mn. 

' Prenatal admin is t ra t ion  o f  'g l  ucocor t ico ids (betamethasone) 
has been shown t o  decrease the incidence and sever i t y  o f  
resp i ra to ry  d i s t ress  syndrome i n  premature in fan ts ,  b u t  1  i t t l e  
i s  known regarding the immediate economic impact o f  t h i s  reduc- 
t i o n  i n  resp i ra to ry  morbid i ty .  This study examined 336 i n f a n t s  
born dur ing 1978 and 1979 and hosp i ta l i zed  i n  the Un ive rs i t y  o f  
Minnesota Hospi ta ls .  Comparison o f  su rv i va l  and the hosp i ta l  
costs between i n f a n t s  whose mothers had received o r  n o t  received 
prenata l  g lucocor t i co id  therapy showed t h a t  g lucocor t i co ids  had 
a s i g n i f i c a n t  e f f e c t  i n  lower ing m o r t a l i t y  i n  i n f a n t s  w i t h  b i r t h  
weights between 750 and 1249 grams (27-29 weeks gestat ion)  
(P<.05). Glucocor t ico ids were a l so  e f f e c t i v e  i n  decreasing 
morb id i t y  as r e f l e c t e d  by hosp i ta l  costs of su rv i v ing  i n f a n t s  
w i t h  b i r t h  weights between 1250 and 1749 grams (30-32 weeks 
gestat ion)  (P<.05). I n  both s t e r o i d  t rea ted  (r=-.994) and 
non-treated ( r= -  .919) pregnancies, pro longat ion o f  ges ta t ion  
decreased hosp i ta l  cos t  i n  a l i n e a r  fashion. The noted decrease 
i n  hosp i ta l  costs should n o t  be a j u s t i f i c a t i o n  f o r  prenata l  
g lucocor t i co id  admin is t ra t ion  b u t  a  s t imulus t o  f u r t h e r  examine 
the long term p o s i t i v e  and negat ive e f f e c t s  o f  the drug on 
su rv i v ing  in fan ts .  t 

PREDICTION OF RETROLENTAL FIBROPLASIA (RLF). Lo is  H. 
Johnson David B. Schaf fer  Donald Goldstein Mari Jo 1335 ~ a t h i s , ' ~ h o m a s  R. Boggs. ~ ; i v . o f  Penn. Sch. i e d ;  Penn. 

Hosp., Dept. Peds; Chi ldren 's  Hosp., Dept. Ophthal., Ph i la . ,  Pa. 
Incidence and sever i t y  o f  RLF was defined- by a standard grading 

system i n  269 premature i n f a n t s  w i t h  b i r t h  weight (BW)42000 gm 
o r  gestat ional  age (GA) 4 3 6  weeks and needing oxygen (02) therapy 
Pred ic t i on  o f  mean sever i t y  o f  RLF (acute stage, a l l  babies) was 
studied by a m u l t i p l e  regression equation which repor ts  propor- 
t i o n  o f  t o t a l  outcome variance (cumulat ive R Square) accounted 
f o r  by the p r e d i c t o r  var iab les ava i lab le .  It se lec ts  independent 
var iab les i n  order  o f  add i t i ona l  con t r ibu t ion  t o  RSq, the best  
p r e d i c t o r  being selected f i r s t .  Very weak p red ic to rs  do n o t  en- 
t e r  the equation. The l a s t  RSq i n  the  summary t a b l e  represents the 
t o t a l  variance accounted f o r  by a l l  r i s k  fac to rs  considered and 
amounts t o  on ly  35.8%.From a c l i n i c a l  s tandpoint ,  on ly  BW ( o r  GA) 
i s  a  major p red ic to r .  Care fu l l y  c o n t r o l l e d  02 Rx seems t o  pose 
on ly  a small r i s k .  As y e t  undefined d i f ferences,  probably l a rge -  
l y  genetic, (Phelp 's  queen e f f e c t ) ,  are o f  major importance. 
The Dependent Var iab le i s  Mean Sever i ty  o f  RLF f o r  A l l  I n fan ts  
P red ic to r  Var iab le R-Square (RSq) F 
Bi r thweight  0.30824 

P 
93.587 c.001 

Adul t  Blood Tx (ml/k) 0.33438 10.102 r .001 
Rx-Vit.  E vs Control 0.34545 4.667 ( ,001 
Days Fi02 over room a i r  0.34955 2.147 < .05 
Shock 0.35344 1.239 ns 
Apnea 0.35625 1.268 ns 
Pregnancy Complications 0.35839 0.868 ns 
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