
IS  CAFFEINE PAFE FOR THE TREATVENT OF APNEA I N  PRFYA- 973 TURE INPAWS? : Tania R. Gunn. P a t r i c i a  Riley. 
W i l l i s ,  Jacob V. Aranda. ( In t ro .  by E. Col le)  Dept. 

Newborn Medicine. Montreal Chi ldren 's  Hospi ta l ,  Vontreal,  Quebec. 
The lonp term e f f e c t s  of drups  piven i n  t he  neonata l  period 

must be  evaluated before  t h e i r  use can be recomended. In fan ta  
have been followed f o r  from 6 t o  24 months, t o  determine the  out- 
come of t rea tment  with c a f f e i n e  f o r  r ecu r ren t  apnea ( ces sa t ion  of 
breathinp >20 sec  and r equ i r ing  a s s i s t e d  v e n t i l a t i o n  bv bap and 
mask). 1 8  i n f a n t s  t r ea t ed  with ca f f e ine  c i t r a t e ,  ava i l ab l e  f o r  
follow-up, were comnared t o  a group of i n f a n t s  with apneic s p e l l s  
of s i m i l a r  s e v e r i t y ,  i nd iv idua l lv  matched a s  t o  b i r t h  weiaht.  . . 
p e s t a t i o n a l  age. b i r t h  da t e  and sex. 

CONTROL (N-18) CAFFEINE (N=18) 
B i r th  weipht (prams) 1165 i 274 1155 i 302 
Gesta t ional  ape (wks) 28.7 ? 1.9  28.4 i 2.7 
Cont.Dist.Aiwav Press .  ( i n fan t s )  9 10 
Mechanical v e n t i l a t i o n  IPPR " 10 1 p .: 0.01 
Neurolopic d e f e c t s  1 1 
C i c a t r i c i s l  R.L.F. tt  5 5 
Weieht index (wet age ) 0.81 i .22 0.93 i .29 

6 months (corr .  pes t .  age) (25% ) (25-501) 
Heipht index (hut ape ) 0.88 i .21 0.96 i .19 
6 months (corr .nes t  .ape) (25-5032) (25-5032) 

I n  both  groups a h i ~ h  incidence of R.L.F. (gr  1 t o  5) 27% occur- 
red. A s i p i f i c a n t  reduct ion i n  t he  need f o r  mechanical ven t i l a -  
t i o n  was noted f o r  t he  i n f a n t s  t r e a t e d  with ca f f e ine .  Thus. t he  
use of c a f f e i n e  may reduce t h e  need f o r  mechanical v e n t i l a t i o n  
f o r  apnea, without apparent l a t e r  complications. 

EPFECTS OF SLEEP STATE ON THE VENTILATORY RESPONSE 974 TO INHALED C02 I N  THE NEONATAL PRIMATE. Robert D. 
Guthrie,  Thomas A. Standaer t ,  W i l l i a m  A. Rodson, and 

David E. Woodrum. Univers i ty  of Washington School of Medicine, 
Department o f  P e d i a t r i c s ,  S e a t t l e ,  WA. 

Sleep s t a t e  and an a l t e r e d  C02 reaponse have been impl icated 
i n  t h e  pathophysiology o f  i d iopa th i c  apnea of prematur i ty  and t h e  
Sudden I n f a n t  Death Syndrome. In  o rde r  t o  examine t h e  e f f e c t  of 
s l e e p  on C02 s e n s i t i v i t y ,  t h e  s t eady  s t a t e  v e n t i l a t o r y  response 
t o  inhaled C02 was determined i n  g e s t a t i o n a l l y  timed Macaca neme, 
t r i n a  a t  7 and 21 days o f  age. T ida l  volums (VT) and r e sp i r a to ry  - 
frequency ( f )  were measured i n  premature (ges t a t iona l  age - 143- 
150 daya) and term (ges t a t iona l  age - 165-169 days) animals i n  
t h e  awake (Aw), REM and NREM s t a t e s  following C02 inhala t ion.  
Sleep s t a t e  was determined from simultaneous recordings  of s l e e p  
electroencephalograms. Data presented is t h e  s lope  of t h e  ven- 
t i l a t o r y  response, +SE, cc/Kg.min nmHg PIC02 on day 7. 

Aw NREM REM 
Term (n-3) 34.5 fi 5.1 26.4 + 2.6 28.9 + 3.0 NS 
Pr . l l la tun (n-3) 23.9 + 3.3 24.6 + 1.3 25.2 fi 1.3  NS 
There were no d i f f e r e m ~ e s  lmDng t h e  s l s p e s  of t h e  C02 response 
curves  p l o t t e d  a g a i n s t  PIC02 o r  PaC02 i n  t h e  Aw, REM o r  NREM 
s t a t e s  i n  premature o r  term animals a t  pos tna t a l  ages  1 o r  7 daya. 
During C02 b rea th ing  a l a r g e  inc rease  i n  VT and a small i nc rease  
i n  f was observed i n  each s t a t e  i n  both  premature and term ani-  
mals a t  each pos tna t a l  age. There were no d i f f e rences  i n  t h e  
#AVT/Kg. mmHg PICO~ o r  %Af/Kg.amHg PIC02 i n  REM compared t o  NREM 
s leep.  Sleep s t a t e  doas n o t  i n f luence  t h e  C02 s e n s i t i v i t y  of t h e  
premature o r  term monkey between 1 and 3 weeks of age. 

EFFECT OF SLEEP STAGE ON THE QT INTERVAL I N  NORMAL 975 INFANTS. Gabrie l  G. Haddad. Hung-Fai S. Law. 
Kmngrad, Norman M. Mazza, Jud i th  S. Katz. Hary. 

E s t e i n ,  Ralph A. Epste in ,  Robert B. Msllins.  College o f  Physi- p- c ans  and Surgeons and School o f  Engineering. Columbia Univer- 
s i t y .  New York. 

Prolongation o f  t h e  QT i n t e r v a l  has  been a s soc ia t ed  with in-  
creased v u l n e m b i l i t y  t o  v e n t r i c u l a r  arrhythmias and implicated 
a s  a mechanism f o r  t h e  Sudden In fan t  Death Syndrome (SIDS). 
Since  QT prolongat ion may r e s u l t  from imbalance o f  t h e  ca rd i ac  
sympathetic tone and s ince  autonomic a c t i v i t y  v a r i e s  with s t a g e  
o f  s l e e p ,  t h i s  study was performed t o  determine t h e  e f f e c t  o f  
s l e e p  s t a g e  on t h e  QT i n t e r v a l .  

Twenty QT i n t e r v a l s  s e l e c t e d  a t  random f r o m  t h e  middle per iods  
o f  REM and Qu ie t  s l e e p  were measured i n  8 normal babies  s tud ied  
st monthly i n t e r v a l s  f o r  t h e  f i r s t  fou r  months o f  l i f e .  An accu- 
~ c y  o f  2.0 msec. o r  b e t t e r  was achieved by us ing a time-base 
expansion o f  t h e  ECG and computer averaging o f  t h e  d i g i t i z e d  s i g -  
n a l .  Sleep s t ag ing  was done v i s u a l l y  using a C4-A1 EEG lead ,  a 
s i n  l e  b i p o l a r  EOG lead  and submental EHG. The QT index (QTc= 
Q T / b )  was s i g n i f i c a n t l y  g r e a t e r  dur ing Ouiet s l e e p  (mean-0.445; 
SI!=0.016) than dur ing RCM s l e e p  (Mean-0.437; SD=0.014 ) (p  (0.001). 
These results suggest  t h a t ,  contrary  t o  r ecen t  specula t ions .  
1 )  imbalance o f  t h e  ca rd i ac  sympathetic tone is  g r e a t e r  i n  Qu ie t  
t han  i n  REM s l e e p  i n  normal i n f a n t s ,  and 2) t h e  v e n t r i c l e s  may be 
more suscep t ib l e  t o  po ten t i a l l y  l e t h a l  arrhythmias i n  Qu ie t  s l e e p  
than  i n  REM s l eep .  

COMPARISON OF RDS NEONATAL MORTALITY IN SEVERAL URBAN 976 NICUs FROM A TRANSPORl'ED POFIILATION. Anantham'Harin, 
Angelo F e ~ s r ? ,  Rohit Vasa, Jose  Rementcria, Pathmani 

Goonawardena (B'klyn Hosp) Sophie Pierog, Luis Lopez, Oradee 
Chandavasu (B'klyn Jewish Hosp) (Spon. by Joseph Dancis) NYU 
Sch. Mcd.-Bellevue Hosp. C t r . .  Dept. Ped. 

Standardized ca re  i s  presumed a t  3O NICUs. To t e s t  t h i s  hypo- 
t h e s i s ,  newborns with RDS who were t ranspor ted t o  t hese  NICUs in  
NYC were analyzed during 1975. Diagnosis was based on discharge 
cha r t  and/or autopsy repor t  review (meeting accepted c l i n i c a l ,  
r ad io log ica l  E laboratory  RDS c r i t e r i a ) .  Eliminated were r e s p i r a -  
t o ry  d i s t r e s s  due t o  cardiac  problems, congeni ta l  anomalies & 
o the r  d i so rde r s .  172 RDS NB's were sen t  t o  3 NICUs & were matched 
hy weight & pick-up temp. Resul ts :  1-The regress ion curve of ROS 
mor t a l i t y  on weight i s  yc=396.3-48.g6 1nX (r=.9508,p=<.05) & can 
be used f o r  p red ic t ion .  -Weigh t  s p e c i f i c  RDS mor t a l i t y  r a t e s  
were c rea t ed .  ?-The F s t a t i s t i c  ( ana lys i s  o f  var iance)  showed no 
s t a t i s t i c a l  d i f f e rence  i n  neonatal RDS mor t a l i t y  i n  t h r e e  NICUs- 
~ $ . 0 i 8  NS. 

% NORTALITY & RDS BY NICU & BY WEIGtf 
NICU "A" N.41 NICU "8" N.66 NICU "C" N.65 TOTAL(172) 

< 1 K 75 (N.8) 70 (N.10) 73.3 (N.15) 72.7 
1 - 1 . 5 K  53 .8 (N=13)  42.3 (N.26) 61.1(N-18)  50.9 
1.5-2 K 33.3 (N.9) I5  (N.20) 19 (N.21) 20 
2-2.5 K 9.1 (N-11) 40 (N=10) 27.3 (N.11) 25 
MEAN 42.8 41.8 45.2 
S.O. 24.4 19.5 22.6 

EARLY PREDICTION OF CONJUGATED HYPERBILIRUBIN- 977 EMlA IN INFANTS WITH ERYTHROBLASTOSIS FETALIS. 
Thomas Hog 1, Richad A. Polln, Jahn M. Driscall,(spons. 

by L. S t a n l e i d ~ ' .  of P 6S,Col. Univ.,Dept. of Ped., N.Y. 
. In an attempt to identify thore infants a t  rldc of developing coniugated 

hyperbillrubinemia (CH), the ratio of hematoerit t o  total bilirubin cancen- 
tration in c o d  blood a t  birth (H/B ratio) has been examined in 67 infants 
with erythroblastoais fetalis. 22 developed CH and 45 made or, uneventful 
recowry. Between these gmups, there were no differences In birthmight,  
~es ta t ional  age, peak total bilirubin level, and the number of extrauterine 
exchange transfusions. Stotisticolly significant differences (K.05) were 
demonstrated in cord totol bilirubin concentration, delivery by cesarian 
section, time of peak bilirubin, intrauterine exchange transfusions and 
respiratory problems. 

O f  the 22 who developed CH, 73% had an  H/B ratio of 5 or less. 
Although the mean ratio of each group was not significantly different, 
6% of thore with an  H/B ratio of 5 or Ierr dewlopod CH while only 22% 
with a ratio of 6 or more developed this complication (W.01). Of  t h  
with a n  H/B ratio of 20 o r  less, 92% r e q u i d  extrauterino exchanga trant- 
fusion while of those with a ratio of 21 or m a r  only 18% required w b n -  
quent exchange. 

The H/B ratio identifies t h a n  infants a t  highest rlsk of developing CH 
and requiring exchange tronsfusion. It permits the physician to  introduce 
pmventiw measures early in the course of treatment or t o  study different 
modes of therapy in a high risk group. 

CONTINUOUS MONITORING OF P IN NEONATESWITH 978 APNEA, Mark Hiatt, Leanard I k %omas H 1 Barbara 
D man Franc sco C& dr 

nn L. S-JI. o!P 6 s . , C o ~ . ~ e ~ ~ . y .  Wyt 
Recurrent apnea of prematurity wos studied in 8 Infants (migh t  950- 

1800 gm) with the Huch transcutaneous PO2 elect& during the first 
month of life (mean age = 10 d). Thirteen uncomplicated apnolc episodes 
(duration 10-50 sec, mean = 22 sec) were analyzed. In all the infants 
studied apnea occurred following a stable period of a t  least 60 seconds 
a t  a mean PO2 of 75 mmHg (range 48-92 mmHg). After the o n n t  of a p w a  
PO2 fell (lag time = 8 sec) and continued to fall after the reestablishment 
of respiration (delay time = 33 sec). The P@ recovery to  a stable value 
was much slower (mean time = 164 sec). The mean P@ decreased fram 
the initial value of 75 mmHg to 62 mmHg a t  the end of apnea and con- 
tinued to  fall t o  a mean minimum of 45 mmHg. The mean initlal rate of 
fall was 2.3 mmHg/sec. The recowry was characterized by an  Initial 
rate of increase of 1.6 mmHg/sec followed by a period of slower i n c m a n  
a t  1 mmHg/aec. The rate of fall of PO2 did nat correlate significantly 
with initial P02, lag time, birthweight or mode of msplratory wppa t .  
Them was a signincant negative correlation of rate of fall with speed of 
recovery and with recowry time (p < .05). Thus apnea of prematurity d w s  
not seem to be preceded by hypoxemia; PO2 continues to  fall far a pro- 
longed interval after the onset of respiration; and the initial rate of fall 
of PO2 is more rapid than the rate of increase after the end of apnea. 
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