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A r e l a t i o n s h i p  between body temperature  and s u r v i v a l  f o r  LBW 
i n f a n t s  has  been demonstrated by a  number of c e n t e r s .  In rev iew 
ing  the  r eco rds  fo r  LBW i n f a n t s  f o r  t h e  Wisconsin P e r i n a t a l  Pro- 
gram, t h e  r e l a t i o n s h i p  between body temperature  and s u r v i v a l  war 
assessed.  

Records of 1,615 i n f a n t s  wi th  b i r t h  weights between 1 .0  and 
2.OKg from 72 h o s p i t a l s  were reviewed. A l l  i n f a n t s  survived 
more than 6  hours .  Mor t a l i t y  was t abu la t ed  on t h e  b a s i s  o f  t h e  
lowest  body temperature  recorded du r ing  t h e  f i r s t  6 hours  o f  
l i f e .  The m o r t a l i t y  r a t e s  were a s  fol lows:  

Group Number Mor ta l i t y  Rate 
1. No temperature recorded 954 39.9% 
2 .  <950 94 49.2% 
3 .  95'-96' 226 19.9% 
4. >96O 341 14.9% 

The d i f f e r e n c e s  i n  m o r t a l i t y  r a t e  were most marked among t h e  
smal ler  i n f a n t s  ( 1 . 0 - 1 . 5 ~ 9 ) .  

Although the  i n f a n t s  were from many d i f f e r e n t  h o s p i t a l s  and 
received c a r e  under a  v a r i e t y  of cond i t i ons ,  t h e  groups were 
comparable i n  terms of b i r t h  weight and gene ra l  cond i t i on  a t  
b i r t h .  Fac to r s  a s soc ia t ed  with ca re  o f  i n f a n t s  which a f f e c t  
outcome o t h e r  than body temperature  w i l l  be d iscussed.  
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Sleep apnea and a l t e r e d  CO s e n s i t i v i t y  have been imp l i ca t ed  
i n  t h e  pathophysiology of S I D ~ .  To i n v e s t i g a t e  t h e  hypothesis  
t h a t  s l e e p  s t a t e  and p o s t n a t a l  maturat ion in f luence  minute ven t i -  
a t i o n  and s t eady  s t a t e  CO s e n s i t i v i t y ,  7 hea l thy  premature M. 

:emestrina were s t u d i e d  s e g i a l l y  i n  t h e  f i r s t  3  weeks of l i f e r  
j E / ~ g  i n  room a i r ,  2 ,3 ,4 ,  and 5% CO was measured v i a  nasa l  
prongs and ho t  wire  anemometer and z r t e r i a l  gases  were sampled i n  
3 animals a f t e r  a  s t eady  s t a t e  was a t t a i n e d .  Sleep s t a t e  was 
assessed from EEG, EOG, EMG and r e s p i r a t o r y  p a t t e r n .  
Baseline /Kg and V /Kg increased and f  decreased i n  REM and 
UREM sleepEwith  incrEasing p o s t n a t a l  age (p< .05 ) ,  b u t  there-were  
10 d i f f e r e n c e s  i n  0 /Kg between the  2  s t a t e s  a t  each age.  VE/Kg 
.ncreased fol lowingEinhala t ion of CO i n  each s t a t e  a t  each post -  
l a t a l  age ,  b u t  t h e r e  were no s i g n i f i g a n t  d i f f e r e n c e s  i n  CO 

2 sens- i t i v i t y  between NREM and REM s l eep .  I n  NREM s l e e p  CO s e n s l t l v r t y  
increased p rog res s ive ly  wi th  inc reas ing  p o s t n a t a l  agz (p<.025) 
whereas i n  REM s l e e p  t h i s  maturat ional  i nc rease  i n  s lope  was no t  
observed ( p > . 4 ) .  The CO v e n t i l a t o r y  response curve s h i f t e d  t o  
t h e  l e f t  i n  both  s t a t e s  a i t h  i nc reas ing  age. 
These r e s u l t s  suggest  t h a t  t he re  is  a  s l e e p  s t a t e  s p e c i f i c  d i f -  
f e r ence  i n  p o s t n a t a l  maturat ion of C02 s e n s i t i v i t y  - a progres-  
s i v e  inc rease  i n  NREM s l e e p  and no s i g n l f l c a n t  change i n  REM 
s l eep .  F a i l u r e  of t h i s  normal ma tu ra t iona l  i nc rease  i n  NREM 
s l e e p  may be important  t o  t h e  pathophysiology of SIDS. 

- 
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The Wisconsin Regional P e r i n a t a l  Care system was one of t h e  
e a r l y  developments i n  t h e  now n a t i o n a l  movement towards region- 
a l i z e d  p e r i n a t a l  ca re .  There a r e  s t i l l  only  i s o l a t e d o r  fragmenk 
a r y  d a t a  on the  t r u e  impact of r eg iona l i zed  p e r i n a t a l  c a r e  on 
p e r i n a t a l  outcome. A program involving r eg iona l  c e n t e r  develop- 
ment, r eg iona l  consu l t a t i on  and educat ion and r eg iona l  t r a n s p o r t  
systems was developed i n  Wisconsin beginning i n  1967. The impac 
o f  t h i s  program on mor t a l i t y  by weight group, a g e a t  t i m e o f d e a t h  
and p l a c e  of death  was reviewed f o r  t h e  yea r s  1965 through 1974. 

Neonatal t r a n s f e r s  t o  cen te r  h o s p i t a l s  i nc reased  from <O. l%of  
b i r t h s  i n  1966 t o  2.2% i n  1974. Neonatal dea ths  occu r r ing  i n  t h  
c e n t e r  h o s p i t a l s  increased from < lo% of t o t a l  f o r  t h e  s t a t e  i n  
1966 t o  57% i n  1974. The g r e a t e s t  r educ t ions  i n  m o r t a l i t y  r a t e s  
occurred f o r  LBW i n f a n t s  and du r ing  t h e  f i r s t  24 hours o f  l i f e .  

Small h o s p i t a l s  r e l a t e d  t o  a  r eg iona l  c e n t e r  had c o n s i s t e n t l y  
lower neona ta l  mor t a l i t y  r a t e s  i n  a l l  weight groups than l a r g e  
h o s p i t a l s  no t  a s soc ia t ed  wi th  a  cen te r .  The h ighes t  m o r t a l i t y  
r a t e s  i n  a l l  weiqht groups occurred i n  t h e  smal l  h o s p i t a l s  no t  
a s soc ia t ed  wi th  a  r eg iona l  cen te r .  

The impact o f  gene ra l  educa t iona l  programs, r eg iona l  newborn 
c e n t e r  development and r eg iona l  h igh-r isk  o b s t e t r i c  c e n t e r  devel 
opment ( p e r i n a t a l )  were ind iv idua l ly  examined i n  t h e  assessment 
o f  t h e  d a t a .  The r e l a t i o n s h i p  between t h e s e  changes i n  c a r e  anc 
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mg/kg d u r i n g  days 1  t o  3  o f  l i f e  and 10 i n f a n t s  served as 
c o n t r o l s .  The t k n  groups w r e  matched f o r  b i r t h w i g h t ,  ges ta -  
t i o n a l  age, Apgar scores, and h e m g l o  t i n  l e v e l  a t  b i r t h .  Serum 
b i l i r u t i n  l e v e l s  w r e  moni tored du r i ng  t he  f i r s t  w e k  o f  l i f e  
and carbxyhemoglob in  (XCOHb) values were obta ined as an i ndex  
o f  h e m l y s i s .  A  s i g n i f i c a n t  d i f f e r e n c e  i n  b i l i r u b i n  was 
o t se rved  ty day 3  h i c h  p e r s i s t e d  f o r  t he  remainder o f  t he  f i r s t  
week. The h i g h e s t  b i l i r u b i n  averaged 11.4 mg/100 ml i n  t he  con- 
t r o l  group and 7.9 mg/100 ml i n  t he  v i t a m i n  E supplemented group 
(p<0.01). There u s  no d i f f e r e n c e  i n  t h e  use o f  phototherapy 

Groups: Cont ro l  V i tamin E 
Plasma Vi tamin E day 1  0 . 5 t 0 . 2  

(mg/100 m l )  day 8  0 . 7 t 0 . 4  2 . 5 t 0 . 8  
Serum B i l i r u t i n  day 1  3 . 3 t  1.0 3.22 1.4 

(mg/lOOml) d a y 3  9 .1 t1 .6  6 . 4 t 1 . 6  
day 5  9 . 3 t  3.3 6 . 5 t 2 . 5  
day 8  0.86t0.2 0.72t0.1 

UGUSC W. Ctr., L.A. I a n t e d  s e m  bilirubin in tb. n e m t . 1  period has teen - 
lated to the occurrence of kemicterus a t  autopsy. The level  01 
bilirubin believed to be cr i t ical  has teen decreasing,especiaQ 
for the small prenrrture. To our knowledge, a controlled study 
of those factors potantiating kernicterus a t  relatively low 
levels of b3.liNbi.n has not been done. Thirty infants fotmd a t  
autopsy to  have kenclctams (gross billrubin staining of the 
basal ganglia) were matched with 30 other autopsied infants for 
gestational age, birthwight, l i f e  span and year of birth. 
These infants were collected from Januarg 1971 to Januarg 1917. 
In each group, 6 neighed < 1,000 p., 9: l,OC0-1,500, 6 :  1,- 
2,500, and 4 > 2,500. Gestational age ranged frcm 25 to 41 
neeks and length of survival from 1 to 28 days. ~ntopsy find- 
ings, cl inical histories and laboratory profiles w e r e  exambed 
for known potantiating factors and no s i f l i c a n t  differences 

Tbe average peak level of bilirubin was low in both p u p a  and 
utrFla slightly higher in the group with Immicterua, this dif- 
ference waa only minimally significant ( p a i d  t-test, p10.05). 
The presence of kemictems in these infants m y  not be prevent. 
able by controlling serum bilirubin t o  low levels.  The levels 
of bilirubin dslPanding therapeutic intervention in the high 
risk infant needs m-evaluation. 
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We s tud ied  thermal c h a r a c t e r i s t i c s  of a  s e l f - s u f f i c i e n t  r ad i an t  

heat  t r anspor t  incubator  a l lowing in t ens ive  ca re  i n  semi-openNTE 
i n  low e x t e r n a l  temperatures. Heat is  provided by a  t r anspa ren t  
e l e c t r i c a l l y  heated semi-cyl indr ical  hood which r o t a t e s  over t h e  
bas s ine t .  I n  t h e  usual  procedure mode (PM 1 )  t h e  hood is  p a r t l y  
r o t a t e d  a l lowing access  along one s i d e  and one end of t he incuba -  
t o r .  Other PMs a r e  below. The lowest e x t e r n a l  temperatures  a t  
which NTE can be provided i n  each PM f o r  2  hours with use of t h e  
incubator  b a t t e r y  pack were determined under l abo ra to ry  condi t ions .  
Two designs  were t e s t e d ,  d i f f e r e n t i a t e d  by use o f a  Mylar screen 
(Design 2)  spaced out 0.5cm from t h e  hood's i nne r  su r f ace .  In De- 
s ign 1 ,  i n f a n t s  weighing-2500 gns may inadve r t en t ly  touch t h e  
~ o o d  whose inne r  su r f ace  can exceed 8 5 O ~ .  Constant observat ion by 
:ranspo?t personnel  e l imina te s  t h i s  hazard. In Design 2 , t h e  Mylar 
s c reen ' s  lor7 thermal capaci tance allows p a t i e n t  contact  without 
concern f o r  thermal damage. The r e s u l t s  were: 

Procedure Mode Lowest Pe rmis s ib l eEx te rna l  Temp 
Design 1 Design 2  

I. Hood open, end open - l °C  +6Oc 
11. Hood open, end c losed -6OC COC 
111. Hood c losed,  end open -6Oc OOC 

I V .  Hood c losed,  end c losed - 1 4 ' ~  -6OC 
V. Sealed Emergency Closure Below -30°C Below - 3 0 ' ~  
This  r ad i an t  heat  t r anspor t  incubator  w i l l  provide a  semi-open 
NTE f o r  a t  l e a s t  2  h r s .  i n  low e x t e r n a l  temperatureenvironments.  
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