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CAFFEINE AND THEOPHYLLINE METABOLISM IN OLDER 
PRETERM INFANTS. -, @368 &&a A. P e a ,  &rv A. W d .  Tmoll 
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Because there has been a dearth of data regarding caffeine 
and theophylline pharmacokinetics in older preterm infants, 

we studied 1 7  premature infants with apnea at an  age  of 15-38 days 
(G.A.=29.7f1.9 wks, MGD). They received oral or IV caffeine at a  dose of 
2.3 to 10.3 mglkglday (X=4.9~1.8) once or twice daily. To 25 ~1 of 
plasma an equal amount of acetonitrile was added. After vortex and 
ultracentrifugation, 1 5  @ I  of supernatant were injected into a reverse 
phase  HPLC column and monitored at 280 nm. O-hydroxyethyl- 
theophylline was the internal standard. Results are as follows: 

Caffeine Theophylline 
F re -  GA BW Age Dose Cp 1112 Cp t1/2 
L % J . % U * e r n d m  w h r  wm! l lh r  
BlDT 29.8  1 2 6 6  17.2  3.92 27.3 46.7 2.88 106.8 

We found no correlation between gestational age, weight, age, or dose and 
caffeine or theophylline levels. It was significant that on similar doses, 
patients on a  twice a day schedule had much higher peak and trough levels 
than on one doselday. We now use BID doses for caffeine therapy because of 
the higher levels attained. 

MATERNAL DRUG ABUSE DURING PREGNANCY AND PHARMI\CO- . - - - - - -. - -- - - - - 

THERAPY FOR NEONATAL ABSTINENCE SYNDROME (NAS) . 
L o r e t t a  P. Finnegan and Saundra Ehr l i ch .  jefferson @369 Medical Col leee  of Thomas J e f f e r s o n  Un ive r s i t y .  ., 
Department of P e d i a t r i c s ,  Ph i l ade lph i a ,  PA. 

Newborns exposed in -u t e ro  t o  o p i a t e s  and/or non- 
o p i a t e s  f r equen t ly  undergo NAS. Th i s  s tudy eva1ua t ed : l ) t he  r e l a -  
t i o n s h i p  between the  t ype  of maternal  drug u se  and t h e  i nc idence  
of NAS and 2)which of 3  t r ea tmen t  drugs  was most e f f ec t i ve - -  
pa rego r i c ,  phenoba rb i to l ,  o r  diazepam. NAS was a s se s sed  by a  
s co r ing  system r e l a t e d  t o  drug dose. Succes s fu l  t rea tment  was 
considered when one drug c o n t r o l l e d  t h e  NAS. Of t h e  300 i n f a n t s ,  
176(59%) were t r e a t e d  f o r  NAS and 124(41%) r equ i r ed  no t rea tment .  
Maternal  drug u se  cons i s t ed  of  op i a t e s (33%) ,  non-opia tes( l4%)and 
va ry ing  combinations of both(53%).  I n f a n t s  exposed t o  non-opiates 
in-utero  were l e s s  l i k e l y  t o  undergo abs t inence(36%) than those  
exposed t o  opia tes(58%) o r  both(70%). The mean number of days t o  
c o n t r o l  symptoms of NAS was 7.6, and du ra t i on  of t rea tment  
averaged 38.6 days ,  The e f f i c a c y  of t rea tment  drug f o r  NAS depen- 
ded upon t h e  type  of drug exposure  in-utero .  I f  maternal  drug u se  
included o p i a t e s  a lone ,  pa rego r i c  was t h e  drug most s u c c e s s f u l  
i n  c o n t r o l l i n g  N A S  (87% of i n f a n t s ) .  I n  maternal  non-opiate use ,  
phenoba rb i t a l  was most ef fec t ive( lOO%).  I n  maternal  o p i a t e  and 
non-opiate use ,  pa rego r i c  was most e f f ec t i ve (88%) .  T rea t i ng  a n  
i n f a n t  wi th  diazepam ind i ca t ed  t h e  need f o r  a  second t rea tment  
drug i n  70% of c a s e s ,  r e g a r d l e s s  of ma te rna l  drug use  (p=.001).  
These d a t a  suggest  t h a t : l ) e f f e c t i v e  NAS t rea tment  i s  r e l a t e d  t o  
t h e  type  of maternal  drug u se ,  2 ) t h e r e  i s  a higher  i nc idence  of 
NAS i n  i n f a n t s  p r e n a t a l l y  exposed t o  o p i a t e s  a lone  o r  i n  combin- 
na t i on  wi th  non-opiates,  and 3)diazepam i s  i n e f f e c t i v e  a s  a  
t r ea tmen t  agent  f o r  NAS. 

CSF/SERUM THEOPHYLLINE RATIOS I N  YOUNG PREMATURE I N -  
FANTS. Eugene A. G a t t i ,  Nancy 8. Robinson, Consuelo 
L. Sacca r ,  Stephen J .  McGeady, Herbert  C. Mansmann, Jr 
Ph i l ade lph i a .  PA 

v l l i n e  is  widely  used i n  neona t a l  i n t e n s i v e  . - 
c a r e  u n i t s  f o r  r e sp i rogenes i s  & bronchodi la t ion .  It 

i s  important t o  understand t h e  pharmacokinetics of  t h i s  drug i n  
premature i n f a n t s .  There a r e  r e p o r t s  of f i xed  c o r r e l a t i o n  be- 
tween CSF & blood theophy l l i ne  l e v e l s  i n  premature i n f a n t s  be- 
yond t h e  neona t a l  p e r i o d ,  o l d e r  c h i l d r e n  & ado le scen t s .  During 
eva lua t i ons  f o r  s e p s i s  s imul taneous  blood & CSF specimens were 
ob t a ined  i n  12 premature i n f a n t s  (B.W. 785 gm - 1505 gm) , in-  
c lud ing  9 neonates ,  who were r e c e i v i n g  I.V. t heophy l l i ne  and 
were i n  s t eady  s t a t e .  One s u b j e c t  was s t u d i e d  twice .  Theophy- 
l l i n e  assay was by HPLC. I n  c o n t r a s t  t o  e a r l i e r  r e p o r t s ,  sub- 
j e c t s  r evea l ed  no cons t an t  o r  p r e d i c t a b l e  r e l a t i o n s h i p  between 
serum & CSF theophy l l i ne  l e v e l s .  CSFlserum r a t i o s  va r i ed  from 
41% - 106% w i t h  a  mean of  78%. The s u b j e c t  s t ud i ed  twice  demon- 
s t r a t e d  r a t i o s  of  57% and 82%. Var iables  considered t o  account 
f o r  t h e s e  d ive rgen t  obse rva t ions  inc luded age ,  i n t r a c e r e b r a l  
hemorrhage, c u l t u r e  proven s e p s i s  and/or men ing i t i s ,  serum a l -  
bumin l to t a l  p r o t e i n s ,  & o t h e r  concurrent  medicat ions .  No v a r i -  
a b l e  o r  combination of v a r i a b l e s  could  exp la in  t h e  g r e a t  s c a t t e r  
observed. It was concluded t h a t  young premature i n f a n t s  e x h i b i t  
unp red i c t ab l e  and h igh ly  v a r i a b l e  c o r r e l a t i o n  between CSF & 
serum theophy l l i ne  l e v e l s .  Considerable  i n t e r s u b j e c t  v a r i a b i l i t y  
may occur  wi thout  obvious cause. Th i s  agent should  be used i n  
t h i s  p a t i e n t  group w i t h  r e a l i z a t i o n  t h a t  t h e  CSF l e v e l  may be  
100% of  t h e  serum l e v e l  o r  l e s s  than 50% the reo f .  

POTENTIAL TREATMENT OF THEOPHYLLINE TOXICITY BY HIGH 
SURFACE AREA ACTIVATED CHARCOAL. Glenn W Ginoza, 
Ar thur  A S t r a u s s ,  Melinda K Davidson, Houchan D 37 Modanlou. Mi l l e r  C1,i1dren1s Hosp i t a l ,  Univ. 0: Ca l . ,  
I r v i n e ,  Long Beach, C a l i f o r n i a .  

Ora l l y  adminis tered  s t anda rd  a c t i v a t e d  cha rcoa l  
( s u r f a c e  a r ea  = 950 rn2lg) has been shown t o  enhance c l ea rance  of 
t heophy l l i ne  i n  a d u l t s .  The e f f e c t  of SuperChar (Gulf Bio-Systems 
Inc . ,  Da l l a s ,  TX), a  h igh su r f ace  a r e a  (3376 m2/g) a c t i v a t e d  
cha rcoa l ,  on t heophy l l i ne  c l ea rance  was examined dur ing a  48 hr  
s tudy per iod i n  t e n  low b i r t h  weight "growing" s t a t u s  i n f a n t s ,  
t r e a t e d  wi th  t heophy l l i ne  f o r  apneic  episodes ,  who were candi-  
d a t e s  f o r  having t h e  drug discont inued.  Theophylline was g iven 
i n t r avenous ly  a s  aminophylline on a  12 h r  schedule  a t  normal 
maintenance dose. Each p a t i e n t  r ece ived  lg /kg/dose  of SuperChar 
twice  v i a  o r o g a s t r i c  t ube ,  t h r e e  hours  a p a r t  between feedings .  
S e r i a l  t heophy l l i ne  l e v e l s  were drawn (peak, mid-dose, t rough)  
be fo re  and a f t e r  t he  admin i s t r a t i on  of SuperChar. Each p a t i e n t  
t o l e r a t e d  t h e  cha rcoa l  and no compl ica t ions  were encountered 
dur ing t h e  s tudy.  From a  graph of serum l e v e l s  v s .  t ime,  c l e a r -  
ance of t heophy l l i ne  was c a l c u l a t e d  us ing t h e  t r a p e z o i d a l  r u l e  i n  
e s t ima t ing  t h e  a r ea  under t h e  curve .  There was a  s i g n i f i c a n t  
(p<0.001) i n c r e a s e  i n  t h e  c l ea rance  of t heophy l l i ne  a f t e r  admini- 
s t r a t i o n  of SuperChar (Wilcoxon Signed Rank t e s t ) .  

Study Clearance  (ml lkg lh r )  
BW (g )  GA (wks) Age (days)  Wt Baseline/SuperChar/% Change 

Mean 1151.5 31.8 26.5 1877.0 22.73 44.55 96.40 
S.D. k144.3 21.2 t 5 .9  t19 .1  k7.32 k14.61 228.92 

Conclusion: SuperChar enhances t h e  c l ea rance  of t heophy l l i ne  
i n  low b i r t h  weight i n f a n t s  and may be u s e f u l  i n  t h e  t rea tment  of 
neonata l  t heophy l l i ne  t o x i c i t y .  

THE USE OF TRI-CYCLIC ANTI-DEPRESSANTS (TCA) IN METHA- 
DONE MAINTAINED (MM) PREGNANT WOMEN AND INFANT OUTCOME. 
Lois  Green Saundra Ehr l i ch  and L o r e t t a  P. Finne an. 

177 J e f f e r s o n  h e d i c a l  Col lege  of Thomas J e f f e r s o n  UnFver- 
J I Y s i t y ,  Department of P e d i a t r i c s ,  Ph i l ade lph i a ,  PA. 

L i t t l e  i s  known about TCA use  i n  pregnancy and in -  
f a n t  outcome. This  s t udy  evaluated  i n f a n t s  born t o  MM 

women who were concu r r en t ly  p r e sc r ibed  TCA's f o r  t h e  t r ea tmen t  of 
depress ion.  Sub jec t s  included:1)18 i n f a n t s  born t o  MM women a l s o  
exposed in -u t e ro  t o  imipramine(N=3) o r  doxepin(N=15) i n  doses  
ranging from 25mg. t o  100mg. and 2)18 i n f a n t s  born t o  MM women no t  
exposed t o  TCA's in-utero .  The women were s i m i l a r  w i th  regard  t o  
age ,  r a c e ,  g r a v i d i t y ,  p a r i t y ,  methadone dose ,  number of  p r e n a t a l  
v i s i t s  and socioecono~nic  s t a t u s .  Although types  of i l l i c i t  drug 
u s e  i n  pregnancy d i f f e r e d  between groups, t h e s e  d i f f e r e n c e s  were 
taken i n t o  account i n  t h e  a n a l y s i s .  The i n f a n t  v a r i a b l e s  compared 
i n  t h e  2  groups were: g e s t a t i o n a l  age ,  b i r t h  weight ,  head circum- 
f e r ence ,  i n t r a u t e r i n e  growth, 1 and 5  min. Apgar s c o r e s ,  l e n g t h  
of h o s p i t a l  s t a y ,  i n f a n t  compl ica t ions  and neona t a l  abs t i nence .  
I n f a n t s  i n  t he  TCA group were born e a r l i e r  than con t ro l s (37 .1  wks. 
vs.38.7wkr..  p<.05),  o t h e r  d i f f e r e n c e s  berween groups included 
lower b i r t h  weight ,  sma l l e r  head c i rcumferences  and lower Apgar 
s c o r e s ,  and were a t t r i b u t a b l e  t o  g e s t a t i o n a l  age  d i f f e r e n c e s .  The 
groups were found s i m i l a r  on o t h e r  v a r i a b l e s .  Within t h e  TCA 
group, when comparisons were made according t o  t r i m e s t e r  p r e s c r i -  
bed, i n f a n t s  exposed dur ing t h e  3rd t r i m e s t e r  were found t o  be  
born e a r l i e r  and somewhat sma l l e r  than i n f a n t s  w i th  1st and/or 
2nd t r i m e s t e r  exposure. These r e s u l t s  suggest  continued cau t ion  
i n  p r e s c r i b i n g  TCA's i n  MM pregnant women. The i r  u se  can only  be  
j u s t i f i e d  when t h e  b e n e f i t s  outweigh t h e  p o t e n t i a l  r i s k s .  

CHARACTERIZATION OF ALPHA-ADRENERGIC RECEPTORS I N  
NEONATAL PIGLET AORTAS BY RADIOLIGAND BINDING. 
Robert S. Green, David W. Busi .a ,  and Char les  W .  373 L e f f l e r .  (Spon. by Henr i e t t a  i .  Bada) Depts.  of 
P e d i a t r i c s  and Physiology and Biophysics ,  Univ. of  
Tennessee, Memphis, TN 

Vascular smooth muscle c e l l  membranes were prepared from neo- 
n a t a l  p i g l e t  a o r t a s  by homogenization, low speed c e n t r i f u g a t i o n  
t o  remove i n t a c t  c e l l s  and u l t r a c e n t r i f u g a t i o n .  A l iquo t s  of  t he  
membrane p repa ra t i on  con ta in ing  100 micrograms of  membrane pro- 
t e i n  (Lowry assay)  were then incubated i n  t r i s  b u f f e r  pH 7.45 a t  
2 5 O ~  wi th  varying concen t r a t i ons  of  e i t h e r  t r i t i a t e d  p razos in  
( s e l e c t i v e  a lpha-1  a n t a g o n i s t )  o r  t r i t i a t e d  yohimbine ( s e l e c t i v e  
a lpha-2  a n t a g o n i s t ) .  Incubat ion was stopped by a d d i t i o n  o f  i c e  
cold  t r i s ;  r ad io l i gand  bound t o  t he  membrane p repa ra t i on  was 
s epa ra t ed  from f r e e  r ad io l i gand  by r ap id  f i l t r a t i o n .  Non-speci- 
f i e  b inding ( o t h e r  than t o  a lpha  r ecep to r s )  t o  membrane prep o r  
f i l t e r  was q u a n t i f i e d  by i d e n t i c a l  procedure w i th  t h e  a d d i t i o n  
of  10 mM I -norepinephr ine  t o  t he  i ncuba t ion  medium t o  occupy 
a lpha r ecep to r s .  No s p e c i f i c  b inding of  p r azos in  t o  membrane 
p repa ra t i ons  was observed. S p e c i f i c ,  s a t u r a b l e  b inding of  
yohimbine was observed and was analyzed by Scatchard  p l o t  g iv ing  
a  d i s s o c i a t i o n  constant  of  2.4 nM and a  r ecep to r  con t en t  of  100 
fmole/mg membrane p ro t e in .  These pre l iminary  obse rva t ions  sug- 
g e s t  t h a t  t he  major a lpha  r ecep to r  subtype i n  t he  neona t a l  p ig-  
l e t  a o r t a  i s  the  a lpha-2  r ecep to r ,  and t h e r e  may be no a lpha-1  
r ecep to r s  p r e sen t .  
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