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THE IMPACT OF COMPUTER-ASSISTED PARENTERAL 97 NUTRITION (PN) FOR NEONATES. K r i s t i n e  A. Q u a r t ,  
Robert  L .  Poo le ,  Nick Mackenzie, David K .  S tevenson  

and John A. Kerner ,  J r .  S t a n f o r d  U n i v e r s i t y  Medical  C e n t e r ,  
Departments  of  Pharmacy and P e d i a t r i c s ,  S t a n f o r d ,  C a l i f o r n i a .  

We developed a  computer  program (CP) t o :  1 )  au tomate  
r e p e t i t i v e  c a l c u l a t i o n s  r e q u i r e d  t o  p r o v i d e  PN t a i l o r e d  t o  t h e  
i n d i v i d u a l  needs  of i n f a n t s  i n  o u r  ICN; 2) r educe  t h e  t ime  f o r  
t h e  pharmacy t o  f o r m u l a t e  e a c h  PN s o l u t i o n  by g e n e r a t i n g  a  s e t  
of PN mixing i n s t r u c t i o n s  and b o t t l e  l a b e l s ;  3 )  r educe  
h o u s e s t a f f  t ime  i n  o r d e r i n g  PN by u t i l i z i n g  a n  o r d e r  s h e e t  
des igned  s p e c i f i c a l l y  f o r  t h e  CP where a l l  t h e  PN components 
a r e  o r d e r e d  on a  p e r  kg.  b a s i s  d a i l y .  We wished t o  document 
t ime  s a v i n g s  and p o s s i b l e  c l i n i c a l  b e n e f i t s  of  o u r  CP u s e .  24 
i n f a n t s  were s t u d i e d  r e t r o s p e c t i v e l y  -- 13  pre -compute r iza t ion  
(Grp. I )  and 11 pos t -compute r iza t ion  (Grp. 1 1 ) .  There  were no 
d i f f e r e n c e s  i n  mean b i r t h w e i g h t ,  g e s t a t i o n a l  a g e ,  o r  d u r a t i o n  
of  PN between t h e  2  g roups .  Each g r o u p ' s  i n c i d e n c e  of  
m e t a b o l i c  c o m p l i c a t i o n s ,  such a s  p r o t e i n  o r  f a t  i n t o l e r a n c e  and 
f l u i d  o r  e l e c t r o l y t e  imba lance  was compared. There was a  
s l i g h t l y  lower r a t e  of  serum phosphorus imbalance (p<.05) i n  
Grp. 11 .  There  were no o t h e r  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
c l i n i c a l  c o u r s e  of  e i t h e r  g roup  a s  de te rmined  by t h e  p a r a m e t e r s  
ana lyzed  -- BUN, SGOT, a l k .  phos . ,  t r i g l y c e r i d e s ,  Na, we igh t  
ga in lweek .  However, a f t e r  c o m p u t e r i z a t i o n  h o u s e s t a f f  t ime  t o  
w r i t e  PN o r d e r s  d e c r e a s e d  from 220 min. t o  <2 min . /o rder  and 
pharmacy t ime  was d e c r e a s e d  by %15 min . /o rder .  With a  mean of  
8 o r d e r s l d a y ,  t h i s  r e p r e s e n t s  a  s a v i n g s  i n  pharmacy t ime  a l o n e  
of  $10,950 p e r  y e a r !  

EFFICACY OF NEONATAL NURSE CLINICIANS (NNC) 98 I N  CARE OF NEWBORNS (NB). Indra Rajagopalan, 
Mathilda Klupsteen, Angelo Ferrara. New York 

University School of Medicine, Dept. Peds., New York. N.Y. 
The role of NNC in  primary care has reached greater acceptability 

due to  M.D. shortages. To test performance in  Level 11 nursery (nsy), 
chart reviews of  2  consecutive years were done; the 1st year by 
residents (caring for a l l  pediatrics) & the next year by NNC caring only 
for NB with no M.D. The nursery was supervised by the same 
neonatologist & with no changes in  policies. To compare. a scoring 
system was developed in  3  areas: historical data, diagnostic approaci 
(WIU) & management (Rx). Two frequently seen uniformly managed 
conditions (SGA-completecare & RDS-pre-transport care were used. 

TABLE 1 - MEDIAN SCORES BY CONDITIONS. BY PROVIDERS 
CLIN. CONDITION HISTORY DATA WJg - RX 
SGA (52 charts Max Score (MS) I 3  MS = 20 MS : I 4  

32 M.D. MD = I 0  MD = 17 MD = 14* 
20 NNC NNC = 12" NNC = 18.5" NNC= 13.5 

RDS (28 charts) Max Score (MS) 1 3  MS = 16 MS = 26 
12 M.D. MD = 1 2 s  MD = 1 6 s  MD = 25  
16 NNC NNC = 11.5* NNC = 15.8 NNC= 26* 

*P< .002 
Scores per i tem ranged from 0  (lowest) to 3  (highest). Total maximum 
score per category is listed in  Table 1. 8 0  patients were screened. 
lnterrater reliability of scores had 100% concordance. Wilcoxon 
unpaired rank test was used to detect difference between NNC & M.D. 
(1) NNC function better than M.D.s in  acute care of pre-transports 
while M.D.s perform better on total care. (2) In M.D. shortage areas, 
NNC function well with acutely ill N.B. 

CHILDREN WHO DO NOT EAT:THE DEVELOPMENTAL IMPACT OF 99 NON-ORAL NUTRITION. Charles W. Ralston, Mar J. O'Con- 
nor. (Spon. by Richard Siegler) Univ. o f  &A 

Depts. of P X .  Sal t  Lake C i t y  and Los Angeles. 
To examine the concern tha t  d isrupt ion o f  ea r l y  ora l  feeding 

patterns may delay development by a l te r ing  normal psychosocial rca- 
turat ion,  we reviewed the records o f  a l l  ch i ldren referred f o r  ev- 
aluation of feeding andlor developmental problems who had had a t  
least  2 months of non-oral nutr i t ion(N0N). 40 such cases were as- 
sessed wi th  the Gesell Schedules or  the Stanford-Binet between 
1978 and 1983. The mean age at  tes t ing  was 20.1 2 13 mos. wi than 
average of 15.5 + 13 mos. of  NON. 88% of  the cases were begun on 
NON i n  the f i r s t 3  months o f  l i f e .  

Children wi th  developmental (DQ) or  in te l l igence quotients ( IQ)  
<80(n=l l )  were on NON a greater percentage o f  t h e i r  l i v e s  than 

those with scores >90(n=15)(92% vs 65%, p<.01). However, they also 
had more time hospital ized(72% vs 29%, p<.01), more medical compli- 
cations(p<.02) and ~nore frequent deficiencies i n  growth (pC.005). 
Not s i g n i f i c a n t l y  d i f f e ren t  were the age at  test ing,  the number of 
major surgeries, and the percentage s ta r t i ng  NON i n  the f i r s t  3 
mos. The high scoring group d id have a bet ter  socio-economic ra t -  
ing(SES)(p(.Ol). The middle group(n=14) with O Q I I Q  scores o f  80 
t o  90, had rat ings i n  most variables between those o f  the high 
and low groups. 

Non-oral feeding alone i s  not an adequate explanation f o r  the 
developmental problems seen i n  some chi ldren who requi re i t .  More 
l i k e l y  factors are prolonged hospi ta l  stay and medical complica- 
t ions,  the underlying medical syndrome and/or re la ted social 
factors. 

FETAL BEHAVIOR I N  SHEEP MEASURED THROUGH A DOUBLE 100 WALL PLEXIGLASS WINDOW. Henrique R i g a t t o ,  Michae l  
Moore and Don C a t e s .  Dept .  o f  P e d i a t r i c s ,  U n i v e r s i t y  

of Manitoba,  Winnipeg, Canada. 
The i n a b i l i t y  t o  s e e  t h e  f e t u s  makes t h e  assessment  o f  f e t a l  

b e h a v i o r  i m p o s s i b l e .  To c i rcumvent  t h i s  problem we implan ted  a  
p l e x i g l a s s  window on t h e  l e f t  f l a n k  o f  t h e  ewe. F e t u s e s  were 
ins t rumented  f o r  measurements o f  s l e e p ,  r e s p i r a t i o n  and swallow- 
i n g .  T h i r t y - f o u r  f e t a l  sheep  were  s t u d i e d  on  112 o c c a s i o n s .  S i x  
f e t u s e s  were d e l i v e r e d  th rough  t h e  window a t  t e rm and p o s t n a t a l  
b e h a v i o r  was compared t o  i n t r a - u t e r i n e  b e h a v i o r .  F e t u s e s  were 
obse rved  f o r  1214 h o u r s  and v ideo taped  f o r  312 h o u r s .  Dur ing  
r e s t i n g  c o n d i t i o n s  and d u r i n g  a d m i n i s t r a t i o n  of  a g e n t s  known t o  
s t i m u l a t e  f e t a l  b r e a t h i n g ;  Cop, indomethac in ,  5-HTP, p i l o c a r p i n e  
and na loxone .  During r e s t i n g  c o n d i t i o n s  t h e  f e t u s  a l t e r n a t e d  be- 
tween p e r i o d s  o f  q u i e t  s l e e p  ( h i g h  v o l t a g e  ECoG) and a c t i v e  s l e e p  
( low v o l t a g e  ECoG). I n  q u i e t  s l e e p ,  movements were a b s e n t  e x c e p t  
f o r  p e r i o d i c  g e n e r a l i z e d  t o n i c  d i s c h a r g e s .  Eye and b r e a t h i n g  
movements were a b s e n t .  Suck ing ,  l i c k i n g  and swal lowing  were a l s o  
a b s e n t .  I n  a c t i v e  s l e e p ,  movements were i n c r e a s e d  w i t h  power fu l  
b r e a t h i n g  a c t i v i t y .  Suck ing ,  l i c k i n g  and swal lowing  were p re -  
s e n t .  The e f f e c t  o f  C02, indomethac in ,  5-HTP, p i l o c a r p i n e  and 
na loxone  was t o  i n c r e a s e  o r  induce  b r e a t h i n g  w i t h o u t  major  
change i n  s t a t e .  F e t a l  wakefu lness  d e f i n e d  by open e y e s  and 
p u r p o s e f u l  movements o f  t h e  head were never  s e e n  i n  u t e r o  b u t  
were c l e a r l y  obse rved  a f t e r  d e l i v e r y .  We conc lude  t h a t  f e t a l  
wakefu lness  a s  d e f i n e d  p o s t n a t a l l y  is  n o t  s e e n  i n  u t e r o  and ap- 
p e a r s  o n l y  a f t e r  b i r t h .  
(Video tape  w i l l  be  shown) 

EVALUATION OF THE EFFECTIVENESS OF A REGIONAL POISON 101 CONTROL CENTER (KRPC) IN PREVENTING EMERGENCY ROOK 
(ER) AND PHYSICIAN VISITS. George C. Rodgers,  Jr .** M.Ward Hinds,  
Joseph  W. Skaggs,  and Nancy Edwards, (Spon. by B i l l y  F. Andrews) 
U n i v e r s i t y  o f  L o u i s v i l l e  School  o f  Medic ine ,  Department  of  
P e d i a t r i c s ,  and The Kentucky Reg iona l  Po i son  C e n t e r  of  
Kosa i r -Chi ld ren ' s  H o s p i t a l  L o u i s v i l l e ,  Kentucky and t h e  D i v i s i o n  
of Epidemiology,  Department  f o r  H e a l t h  S e r v i c e s ,  Commonwealth of 
Kentucky,  F r a n k f o r t ,  Kentucky. 

A  random t e l e p h o n e  survey  was conducted w i t h i n  t h e  r e g i o n  
s e r v e d  by t h e  Kentucky Reg iona l  Po i son  Cen te r .  222 r e c e n t  ex- 
p o s u r e  e p i s o d e s  were i d e n t i f i e d .  I n f o r m a t i o n  on  t h e  f o l l o w i n g  
was o b t a i n e d  i n  e a c h  c a s e :  d e t a i l s  of  exposure ,  i n c l u d i n g  t h e  u s e  
of t h e  KRPC and any  t r e a t m e n t  r e c e i v e d ;  i n f o r m a t i o n  abou t  t h e  
v i c t i m  and ,  i f  a  c h i l d ,  t h e  s u p e r v i s o r  a t  t h e  t ime  of  t h e  in -  
c i d e n t ;  e p i d e m i o l o g i c  d a t a  a b o u t  t h e  f a m i l y .  I n  e a c h  c a s e  t h e  
exposure  h i s t o r y  was reviewed by one o f  u s  (GR) and t h e  n e c e s s i t y  
f o r  a n  ER o r  p h y s i c i a n  v i s i t  v e r s u s  home t r e a t m e n t  de te rmined .  
71 v i c t i m s  were s e e n  by a  p h y s i c i a n  o r  ER. 111 v i c t i m s  c a l l e d  
t h e  KRPC o n l y ;  and a n  a d d i t i o n a l  37 c a l l e d  t h e  KRPC, p l u s  a n  
a d d i t i o n a l  s o u r c e  o f  i n f o r m a t i o n .  S t a t i s t i c a l  a n a l y s i s  of  t h e  
d a t a  r e v e a l e d  two confounding v a r i a b l e s :  whe ther  someone e l s e  was 
c a l l e d  i n  a d d i t i o n  t o  t h e  KRPC and whe ther  a  p a r e n t  o r  c a r e t a k e r  
was invo lved  w i t h  a  p e d i a t r i c  v i c t i m .  The odds  r a t i o  f o r  a n  ER 
o r  p h y s i c i a n  v i s i t  a s  a  f u n c t i o n  of  KRPC u s a g e  was c a l c u l a t e d  f o r  
each  confounder  and a  summary odds r a t i o  was computed u s i n g  t h e  
Mantel-Haenzel Method. Contac t  w i t h  t h e  KRPC s i g n i f i c a n t l y  
d e c r e a s e d  t h e  p r o b a b i l i t y  of  a  ER o r  p h y s i c i a n  v i s i t  (odds r a t i o  - 0.423,  p= 0.007). 

TEMPORAL ORGANIZATION OF BEHAVIOR IN PRETERM AND 102 FULLT RM INFANTS H o l l y  A. Ruff (Spon. by Michae l  I. 
~ o h e n F  

M a n i p u l a t i v e  e x p l o r a t i o n  from 6  t o  12 months i s  a n  impor tan t  
means by which i n f a n t s  g a t h e r  i n f o r m a t i o n  abou t  t h e  o b j e c t i v e  
world.  We observed  1 8  low b i r t h w e i g h t  p r e t e r m s  of  7  mos. c o r r e c -  
t e d  a g e  and 23 normal f u l l t e r m s  o f  7  mos. a s  t h e y  responded  t o  6 
w i d e l y  d i f f e r e n t  n o v e l  o b j e c t s .  Dependent measures  were "examin- 
ing"  o r  i n t e n t  s c r u t i n y  of  t h e  o b j e c t  a l o n g  w i t h  m a n i p u l a t i o n ;  
mouthing;and bang ing  of t h e  o b j e c t .  L a t e n c i e s  from t h e  s t a r t  of 
t h e  t r i a l  t o  t h e  f i r s t  e p i s o d e  of  e a c h  b e h a v i o r  and d u r a t i o n  o f  
behav ior  were s c o r e d  r e l i a b l y .  A n a l y s i s  o f  l a t e n c i e s  showed t h a t  
a l l  b e h a v i o r s  were w e l l  d i f f e r e n t i a t e d  i n  t h e  f u l l t e r m s ,  who ex- 
amined b e f o r e  t h e y  mouthed and mouthed b e f o r e  t h e y  banged. The 
p r e t e r m s  showed no  d i f f e r e n t i a t i o n  a t  a l l .  . Examining, t h e r e f o r e ,  
h a s  t empora l  p r i o r i t y  f o r  t h e  f u l l t e r m s  b u t  n o t  t h e  p re te rms .  As 
a  g roup ,  t h e  p r e t e r m s  examined s i g n i f i c a n t l y  l e s s ;  a l s o ,  f o r  them 
t h e r e  was no change i n  d u r a t i o n  of  examining o v e r  t ime ,  w h i l e  f o r  
t h e  f u l l t e r m s ,  examining d e c r e a s e d  a s  t h e  o b j e c t  became more f a -  
m i l i a r .  Sensory  and motor d e f i c i t s  were r u l e d  o u t  a s  a n  exp lana-  
t i o n  of  t h e  p r e t e r m s '  performance.  The r e s u l t s  s u g g e s t  t h a t  t h e  
p r e t e r m s  were e i t h e r  l e s s  q u i c k  t o  d e t e c t  t h a t  t h e r e  was some- 
t h i n g  abou t  t h e  o b j e c t  t o  be examined o r  took  l o n g e r  t o  o r g a n i z e  
an a p p r o p r i a t e  r e s p o n s e  t o  n o v e l t y .  The v a l u e  of  such  obse rva-  
t i o n s  i s  suppor ted  b y  t h e  f a c t  t h a t  d u r a t i o n  o f  examining a t  7 
nos .  and Bayley Mental  Development Index  (MDI) a t  24 mos. was 
more h i g h l y  r e l a t e d  ( .69,  p< .Ol )  t h a n  7  mo. MDI and 24 mo. MDI 
(.31, n s ) .  Also ,  s i n c e  examining a t  7 mos. was n o t  r e l a t e d  t o  7 
mo. MDI (.O), i t  r e f l e c t s  a  p r o c e s s  n o t  t apped  by t h e  Bayley.  
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