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NETILMICIN I N  PREMATURE AND FULL-TERM INFANTS: ITS 
EFFECTS ON THE RENAL AND AUDITORY FUNCTIONS AND ITS 342 KINETICS ACCORDING To MuLTIcowARTmNT MODEL. 

G r a n a t i ,  R o s s e l l a  P a r i n i * ,  Paola  Pol lazzon ,  Camilla Mont in i ,Luig i  

Gagliardi ' ,  Borrouk M.Assaeli and Firmino F .Rubal te l l i . (Spon.by  
P h i l i p  D.Walson). Univers i ty  o f  Padova, C l i n i c a  P e d i a t r i c a  and 
'Univers i ty  o f  Milano, I1 C l i n i c a  P e d i a t r i c a ,  I t a l y .  

68 neonates  wi th  g e s t a t i o n a l  age ranging  from 27 t o  40 weeks, 
6-15 days  p o s t n a t a l  age and 800-3400 g b i r t h  weight were t r e a t e d  
f o r  5 1 4  days  wi th  Net i lmic in  (N), 2.5 mg/kg/b.i.d. o r  t . i . d .  ac- 
c o r d i n g  t o  pos tconcept iona l  age. The i r  r e n a l  f u n c t i o n  was s t u d i e d  
by measuring serum c r e a t i n i n e  c o n c e n t r a t i o n s  d u r i n g  and up t o  1 5  
days  a f t e r  therapy.The u r i n a r y  e x c r e t i o n  of N-acetyl-glucosamini- 
dase  (NAG) was measured a s  a marker o f  t u b u l a r  i n j u r y .  Val ley  N 
serum l e v e l s  were monitored d u r i n g  t h e  t rea tment .  Serum and u r i -  
nary  washout p r o f i l e  of t h e  drug  were fo l lowed f o r  up t o  10-15 
days  a f t e r  d i s c o n t i n u a t i o n .  Behavioral  and impedance audiometry 
are b e i n g  performed between 6 t o  12  months of age.  Treatment wi th  
N (always i n  a s s o c i a t i o n  wi th  a D-lactam a n t i b i o t i c )  d i d  n o t  re -  
p r e s e n t  f o r  t h e  newborns a s o u r c e  o f  t o x i c i t y  a s  f a r  a s  e i t h e r  
r e n a l  o r  a u d i t o r y  (38 i n f a n t s  s o  far examined) f u n c t i o n  a r e  con- 
cerned .  Small preterm neonates  ($34 weeks G.A.) more f r e q u e n t l y  
had e l e v a t e d  v a l l e y  serum N c o n c e n t r a t i o n  (+3 ug/ml).  The serum 
and u r i n a r y  washout followed a mul t iexponent ia l  decay wi th  pro- 
longed t e r m i n a l  T 1 /2  i n d i c a t i n g  t i s s u e  accumulation.  

POPULATION PHARMACOKINETICS O F  343 PHENOBARBITAL IN NEWBORNS DETERMINED BY 
NONMEM ANALYSIS. Thaddeus H. Grasela, Steven M. 

Donn. Colleee of Pharmacv and Deots. of Pharmacv and Pediatrics. 
University o i  Michigan, ~ n n  Arbor, MI. (Spon. by G.W. Goldstein). 

' 

Routine clinical pharmacokinetic (PK) da ta  from 59 newborns, 
gestat ional  ages 24-42 weeks (mean r SD = 31r4.1) and birthweights 
600-3620 gm (mean r SD = 1520+700) who received anticonvulsant doses 
of ohenobarbital (PB) were evaluated usine NONMEM analvsis. Fiftv of 
these infants were less than 1800 gm a n i  were treated For one week 
to prevent cerebral  hemorrhage. Infants initially received 20 mglkg of 
PB IV followed by maintenance doses of 2.5 mg/kg every 12 hours. 
Serum PB was measured 2 hours a f t e r  loading and on days 3 and 6. 

Mean serum PB concentration post-loading was 19.8 r 3.7 (SD) pglml. 
The mean apparent volume of distribution (AVd) was 0.96t0.024 (SEM) 
L/kg with a coefficient  of variation (CV) of 16%. Mean clearance was 
0.08 5 0.003 (SEM) ml/min/kg, with a CV of 19%. Calculated mean 
serum half-life was 140 hrs. 

Within this population, neither gestat ional  age  nor birthweight had 
an e f fec t  on PK parameters. Asphyxia (5 min Apgar score < 5), on the  
other hand, had an e f fec t  on AVd, with a 13.7% increase noted in 
asphyxiated versus non-asphyxiated infants, p < 0.05. 

We conclude: (1) NONMEM is an accura te  and easily implemented 
method of population PK analysis in newborns, (2) inter-individual 
variability in AVd and clearance of PB is minimal in the  first week of 
life, and (3) al terat ions in PK parameters of phenobarbital a r e  seen in 
asphyxia, where increases in AVd may result in lower than expected 
serum concentrations. 

NONMEM: AN ALTERNATIVE TO TRADITIONAL 344 PHARMACOKINETIC STUDIES IN PEDIATRIC 
POPULATIONS. Thaddeus H. Grasela, Steven M. Donn, 

College of Pharmacy and D e ~ a r t m e n t s  of Pharmacv and Pediatrics. 
sec t ion  of Newborn Services,  university of ~ i c h i ~ a n - ,  Ann Arbor, MI; 
(Spon. by G. W. Goldstein). 

Traditional pharmacokinetic studies provide valuable information for 
optimizing the  clinical use of pharmacologic agents. These studies 
generally require careful  and extensive sampling of blood from subjects 
t o  determine pharmacokinetic parameters, making them less useful and 
less feasible in pediatric practice. As a result ,  da ta  from adult patients 
or volunteers a r e  often erroneously extrapolated for pediatric use. 

Sheiner e t  a1 (J Pharmacokin Biopharm 5:445,1977) developed a 
computer program, NONMEM, to  est imate population pharmacokinetic 
parameters from da ta  generated during routine clinical c a r e  of patients. 
NONMEM uses the method of extended least  squares and allows for 
pooling of da ta  from many individuals, but explicitly adjusts for the  
correlation of d a t a  obtained from each individual. NONMEM's advantage 
is tha t  i t  can be  utilized when only a few blood samples a r e  available 
from each patient ,  provided the overall s ize of the  study population is 
large. Thus, NONMEM is an ideal method for estimating population 
pharmacokinetic parameters in the newborn and general  pediatric 
populations, ,where the frequency and volume of sampling a r e  important 
considerations. This will provide the  capability to accurately determine 
population pharrnacokinetic parameters for a number of potentially toxic 
drugs with which newborns and children a r e  treated. 

DEVELOPMENTAL STUDY OF AMRINONE DISPOSITION I N  I N -  
FANTS. Thomas P. Green, Thomas J .  Kul ik ,  Randal P. 345 Marchessault  , Dana E. Johnson,  and James E. Lock. 

Dept. of Ped, U of Minnesota,  Minneapolis ,  MN. 
Amrinone (AMR) is  an o r a l l y  e f f e c t i v e ,  p o s i t i v e  i n o t r o p i c  a g e n t  

and v a s o d i l a t o r  u n r e l a t e d  pharmacologica l ly  t o  o t h e r  a v a i l a b l e  
drugs ,  i n c l u d i n g  ca techolamines  and c a r d i a c  g l y c o s i d e s .  C l i n i c a l  
s t u d i e s  i n  a d u l t  s u b j e c t s  have demonstrated a c l o s e  r e l a t i o n s h i p  
between AMR plasma c o n c e n t r a t i o n s  and improvement i n  c a r d i a c  i n -  
dex. The d i s p o s i t i o n  of AMR was s t u d i e d  i n  6 c h i l d r e n  ( 3  neonates  
and 3 i n f a n t s  <12 mo) r e c e i v i n g  t h e  drug f o r  pulmonary hyper ten-  
s i o n  which was unrespons ive  t o  o t h e r  v a s o d i l a t o r s .  

S u b j e c t s  r e c e i v e d  doses  of 1-3 mglkg AMR i v  and e l i m i n a t i o n  
k i n e t i c s  were determined fo l lowing  t h e  l a s t  dose.  I n  t h i s  popula- 
t i o n  t h e  volume of d i s t r i b u t i o n  (1 .54 t .85  Llkg) and drug c l e a r -  
ance r a t e  ( .29 t .21  L/kg/h) of AMR showed marked i n t e r - i n d i v i d u a l  
v a r i a b i l i t y .  T h i s  was a t t r i b u t a b l e  t o  i n c r e a s e s  i n  volume of 
d i s t r i b u t i o n  ( r= .78 ,  pc.1) and drug c l e a r a n c e  r a t e  ( r = . 9 1 ,  p<.02) 
wi th  age .  E l imina t ion  h a l f - l i f e  was s i m i l a r  i n  neonates  (4 .9 t3 .0  
h)  and i n f a n t s  (3.72.8h).Hemodynamic and oxymetric d a t a  sugges ted  
t h a t  AMR produced s e l e c t i v e  a l though t r a n s i e n t  pulmonary v a s o d i l -  
i t a t i o n  i n  t h e  i n f a n t s  b u t  n o t  i n  t h e  neonates  i n  t h i s  s t u d y .  
T h i s  d i f f e r e n c e  i n  response  occur red  d e s p i t e  a t r e n d  t o  h i g h e r  
AMR peak serum c o n c e n t r a t i o n s  i n  t h e  n e o n a t a l  group than  i n  o l d e r  
i n f a n t s  (6 .4 t4 .1  uglml v s .  3 .5 t1 .8  uglml).  

Impor tan t  changes i n  pharmacokinetic and pharmacodynamic pro- 
p e r t i e s  of AMR occur  dur ing  t h e  f i r s t  y e a r  of l i f e  and w i l l  war- 
r a n t  t h e r a p e u t i c  drug  moni tor ing  of AMR and s i m i l a r  compounds. 

CALCIUM CHANNEL BLOCKADE AS THE TREATMENT OF ENDOTOX- 
Jf 346 I N  SHOCK IN NEWBORN PUPPIES. Andrew J. G r i f f i n ,  

Masakatsu Goto, E a r l  P.  Ow, Mohammed M. Sa eed.  
(Spon. by D. Vidyasagar) t o y o l a  University MedlcalYLenter,  
Department of P e d i a t r i c s ,  Maywood, I l l i n o i s  

Prev ious  s t u d i e s  have shown t h a t  p r e t r e a t m e n t  of  a d u l t  r a t s  
wi th  the  calcium channel b locker  dil t iazem(DZ) a t t e n u a t e s  t h e  
Endotoxin(ET) induced d e c r e a s e  i n  c a r d i a c  ou tput (C0) .  We have now 
measured t h e  CO(cardio-green technique  of A r c i l l a  and Rowe), mean 
a r t e r i a l  pressure(MAP) and h e a r t  rate(HR) i n  45 new horn mongrel 
puppies .  The an imals  were d i v i d e d  i n t o  3 groups:  
I .  ET (1 .5  mg/kg IV) wi thout  DZ; 11. DZ (600 pg/kg IV) 20 min. - 
p r i o r  t o  ET; E. (1200 ~ ~ g / k g  IV)?O min. p r i o r  t o  ET. MAP, CO 
and HR measurements (mean value? SE, no. of  an imals  g iven  i n  
p a r e n t h e s e s )  a t  1 and 2 hours  p o s t  Endotoxin.  

MAP co 
Group Pre  ET 1 Hr 2 Hr Pre  ET 1 Hr 2 Hr 

I 53*2(15) 53*2(15) 27*2(14) .jif.03 .14+.03 
I1 53+4 ( 9 )  39+2(14) 30f3(14) .39+.04 .22+.03 .19-f.03 
I11 4EY2 (8) 35+3(10) 19+3(10) .34+.03 .17*. 02 .13+.02 

There was no s i g n i f i c a n t  e f f e c t  o f  ET o r  DZ ( e i t h e r  dose) on HR. 
Although ET s i g n i f i c a n t l y  ( P C . 0 5 )  decreased  CO (Pre v s .  p o s t  
ET). DZ p r e t r e a t m e n t  produced no s i g n i f i c a n t  CO changes.  
However, MAP was s i g n i f i c a n t l y  a f f e c t e d  bv DZ (DZ p r e t r e a t m e n t  v s  
ET a l o n e ) .  These r e s u l t s  sugges t  t h a t  i n  newborn puppiesET shock ,  
DZ c a u s e s  e a r l y  hppotension w/o a f f e c t i n g  CO. 

FEEDING INTOLERANCE FOLLOWING THE OPHTHALMOLOGIC EXAM- 
INATION OF NEONATES. Marcus C .  Hermansen, L .  Susan 347 Sul I ivan,  [Spon by MD Cunningham], Dept of Peds, Univ 

of Kentucky, Lexington. 
Reports  of i s o l a t e d  c a s e s  of n e c r o t i z i n g  e n t e r o c o l i t i s  (NEC) 

fo l lowing  mydr ia t ic  a d m i n i s t r a t i o n  and ophthalmologic examination 
prompted a comparison o f  t h e  inc idence  of feed ing  d i f f i c u l t i e s  24 
hours p r i o r  t o   r re-exam) and 24 hours fo l lowing  (post-exam) the  
ophthalmologic examination o f  51 newborns. All 51 i n f a n t s  had re -  
ce ived  3 doses  of 0.5% c y c l o p e n t o l a t e  and 2.5% phenylephrine 
drops p r i o r  t o  examination.The fo l lowing  d a t a  were ob ta ined  on 
c r i t i c a l  review of the  nurs ing  n o t e s :  

Abdominal Bloody G a s t r i c  Loose 
N=5 1 Dis ten t ion  Vomiting S t o o l s  A s p i r a t e s  S t o o l s  

Pre-Exam 3 6 1 4 3 
Pos t-Exam 9 8 5 12 6 
M c N e m a r l s ~ e s t ( p )  c .05  > . I  >. 1 <.025 > . I  
S ix teen  i n f a n t s  (31%) had one o r  more symptom of feed ing  i n t o l e r -  
ance  p r i o r  t o  t h e  examination and 28 (55%) had symptomatology 
a f t e r  the  examination (pc.005).  More abdominal x - rays  were 
ob ta ined  ( 3  pre-exam, 9 post-exam) and more feed ings  were tempor- 
a r i l y  d i scont ihued  (1 pre-exam, 6 ~ o s t - e x a m )  fo l lowing  t h e  exam- 
ina t ion .  One i n f a n t  had feed ing  i n t o l e r a n c e  2 hours a f t e r  examin- 
a t i o n  and developed N E C  dur ing  the  24 hour post-exam per iod .  This 
study demons t ra tes  t h e  r i s k s  o f  feed ing  i n t o l e r a n c e  fo l lowing  t h e  
ophthalmologic examination of neonates .  These r i s k s  may be due t o  
known s i d e - e f f e c t s  of m y d r i a t i c s   clopent en to late: a t r o p i n e - l  ike  
e f f e c t s ;  phenylephr ine :  increased blood p r e s s u r e ) ,  t o  t h e  physi-  
ca l  s t r e s s  o f  t h e  examina t ion ,  o r  t o  a combination o f  bo th .  
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