
DEVELOPMENTAL PHARMACOLOGY 

CEFTAZIDIME (CTZ) CLEARANCE (CL) WITH CONGENITAL NITRENOIPINE (N) TREATMENT OF HYPERTENSION: ACUTE 
URINARY TRACT OBSTRUCTION (UTO): Robert  M. Ward, 

4 16 Mark F. B e l l i n g e r ,  Brent  W. Snow, W.  Manford Gooch, 
and Stan Davis.  (Spon. by M. Simmons) Depts 
o f  Peds and Uro l ,  Univ of Utah and Primarv 
C h i l d r e n ' s  Hosp i t a l ,  S a l t  Lake C i t y ,  u T . ; - ~ e ~ t  o f  

Surgery, C h i l d r e n ' s  Hosp i t a l  o f  P i t t sbu rgh ,  P i t t sbu rgh ,  PA. 
Congeni ta l  UTO i s  t he  l ead ing  cause o f  ch i ld l iood rena l  

f a i l u r e .  A l though these c h i l d r e n  rece i ve  complex drug therapy, 
t he  e f f e c t s  o f  UTO upon pharmacokinet ics have n o t  been 
adequate ly  s tud ied  i n  imnature humans o r  animals. Pseudomonas 
i n f e c t i o n s  o f t en  compl ica te  congen i t a l  UTO and may be t r e a t e d  
w i t h  CTZ. To s tudy t he  e f f e c t s  o f  UTO upon CTZ k i n e t i c s ,  we 
produced u n i l a t e r a l  UTO i n  3  f e t a l  sheep a t  75d/146d ges ta t i on .  
A f t e r  spontaneous term b i r t h ,  ca the te rs  were i n s e r t e d  to :  d r a i n  
t he  obs t ruc ted  kidney; sepa ra te l y  c o l l e c t  u r i n e  from the  
unobst ruc ted kidney; and i n f u s e  drug and sample b lood 
separate ly .  Obst ruc ted k idney g lomeru lar  f i l t r a t i o n  r a t e s  
ranged f rom 0 t o  28% o f  t o t a l  by DTPA rena l  scans. CTZ was 
i n fused  i n t o  3  lanibs f o r  3  h r s  be fo re  3  one h r  u r i n e  c o l l e c t i o n s  
t o  determine each k idney 's :  CTZ CL, c r e a t i n i n e  CL (CK CL), and 
f r a c t i o n a l  sodium e x c r e t i o n  (FENa). UTO decreased u r i n e  f l o w  
(0.05 t o  0.01 mllminwkg, pc.05); CR CL (2.16 t o  0.44 ml/min.kg, 
p=.002); and increased FENa (0.35 t o  7.94%, pc.05).  UTO reduced 
u r i n e  [CTZ] t o  a  low o f  74.3S3.6 pg/ml. CTZ CL ( y )  c o r r e l a t e d  
w i t h  CR CL ( x )  such t h a t  y.1.60 x  -0.10 (r=.80, p<.001). 
UTO severe ly  impa i r s  rena l  f u n c t i o n  as w e l l  as CTZ exc re t i on .  
Pseudomonas k idney i n f e c t i o n s  i n  i n f a n t s  w i t h  b i l a t e r a l  UTO may 
r e q u i r e  h ighe r  CTZ doses t o  reach t he rapeu t i c  u r i n e  [CTZ] and 
l onge r  dos ing i n t e r v a l s  which may be es t imated from CR CL. 

THE NEED FOR A LOADING W S E  OF GENTAMICIN (G) IN 
NEONATES. Kristi L. Watterber , H. William Kell 

A 1 7 (Span. bv John D. Johnson) ; U n t v e d i c o  ' school of Medicine, Department of Pediatrics, 
Albuquerque 

G often has a prolonged half life (Tk) in premature 
or sick newborns; therefore, modified G dosing schedules have 
been developed, with longer dosing intervals to accommodate in- 
creased T4. Neonates also have wide variability in distribution 
volumes (Vd). In adults, early attainment of therapeutic levels 
of aminoglycosides has been correlated with positive outcome from 
gram negative sepsis. Neonates with large Vds may not achieve 
therapeutic peaks (5-10uglml) in the first 48' of therapy. 

We studied 100 consecutive patients. G levels were drawn lkO, 
4' and 8' after a dose. Phannacokinetic variables were calcu- 
lated with a one-compartment open model. Results are mean+SD 
(GA=gestational age, BW-birthweight, Cl=clearance, PN=postnatal 
age). 

GA 33.254.5wks T4 7.923.57hrs C1 50.3+19.3ml/kg/hr 
(25-43) (2.63-28.46) (13.4-165.0) 

BW 185M_933gms PN 4.455.0 days Vd .542+.205 Llkg 
(620-4635) (0.1-25.0) (.304-1.51) 

In this population, 2.5mg/kg of G would result in an initial 
peak level of <5ug/ml in 45% of the patients. A loading dose of 

4mglkg would result in a peak of ,5ug/ml in 92% of the patients 
and a peak of >12ug/ml in 7%. G toxicity appears to be related 
to high levels over time, whereas therapeutic efficacy may be 
related to adequate initial levels. We therefore recommend an 
initial G loading dose of 4mg/kg in newborns. 

DIGOXIN AND DIGITOXIN CLEARANCE IN THE HUMAN FETUS. 
Carl P. Weiner and Marietta I.B. Thompson, Dept. Ob- 418 Gyn, University of Iowa, Iowa City, IA. 52242. 
(SPON: J. Robillard). 

In an accompanying abstract, we offer evidence 
that maternally administered digoxin does not 

readily cross the placenta of fetuses with cardiac disease. We 
have now administered digoxin and digitoxin to a fetus 1.m. with 
supraventricular tachycardia in the late second trimester after 
maternnlly administered digoxin, verapamil, and procainamide 
failed. Fetal blood specimens were obtained by percutaneous 
umbilical blood sampling. Despite a sustained maternal digoxin 
concentration > 1.8 nglml, the maximum fetal digoxin (ED) was 
0.86 nglml. 25 mcg of digoxin was placed into the fetal thigh q 
8h x 3. The FD level 8h post load was below baseline. A reload 
of 50 mcg IM q 6h x 4 doses resulted in a FD of 1.51 nglml and a 
normal sinus rate. A second sample obtained 7.3h later was 1.1 
ng/ml. The kel was calculated to be 0.0434h x 10-1 and the t 
112 B was 15.9h. The Vd, estimated assuming a time 0 
concentration of 1.9 ng/ml, was 487 ml/kg. Based on the Vd and 
clearance, a maintainance dose of 80 mcg q 12h was calculated to 
give a peak of 2.2 nglml and a trough of 1.4 nglml (actual 
measured trough was 1.2 nglml). In hopes of prolonging the 
dosing interval, we changed to digitoxin (DT). A 40 mcg load 
resulted in DT of 5.3 nglml and 2.9 nglml at 4.25h and 9.25h 
postdose. The calculated t 112 B was 5.8h. Serial measurement 
of fetal serum and amniotic fluid digoxinldigitoxin suggest some 
recirculation occurred. This is the first stady of human fetal 
digoxin and digitoxin clearance in a continuing pregnancy after 
direct fetal administration. Our findings indicate that 
clearance is strikingly more rapid than in the newborn. 

AND LONG TERM'EFFECTS IN CHILORENT Thomas 6. we i l s  
and Alan R. Sinaiko. U n i v e r s i t y  o  Minnesota 419 ~ o s o i G i i - % - ~ i ~ .  Deots. o f  PedTatr ic C l i n i c a l  
pha'macology and ~ e d i a t r i k  Nephrology , Mpls., MN. 

N i t r end ip ine ,  a  new l ong -ac t i ng  ca lc ium channel 
b l o c k i n g  agent, was used t o  t r e a t  hyper tens ion i n  8  c h i l d r e n  
between 6  months and 17 years o f  age (mean=7.6+2.3 years) .  Seven 
o f  t he  c h i l d r e n  hsd renal disease and a l l  sub jec t s  were pre- 
v i o u s l y  t r e a t e d  w i t h  o ther  an t i hype r tens i ve  agents. S y s t o l i c  
(SRP) and d i a s t o l i c  (DBP) blood pressure f e l l  from a mean o f  148 
?4/95?2 mnHg t o  134?3/82?4 mnHg (p<0.02) one hour a f t e r  an 
i n i t i a l  dose o f  0.1 mg/kg. By 5  hours, SBP and DBP had f a l l e n  t o  
127+6/84+6 mnHg (p<0.05) i n  response t o  a  t o t a l  mean dose o f  0.36 
k0.05 mg/kg. (even o f  e i g h t  p a t i e n t s  were cont inued on ch ron i c  N 
therapy.  Long term data from these a t i e n t s  i s  as f o l l ows .  
Du ra t i on  o f  # o f  Dose o f  $-------- SB P ~86--- 
treatment  P a t i e n t s  (mg/kg/24hr) (mHg)  (mHg)  
Base1 i ne 7 149t4  95+2 
24 h r  7  0.74+0.11 131+4** 81?3** 
7  days 7  0.94t0.11 119+6** 74+4** 
2  weeks 5 1.19~0.27 12327 72?5* 
4  weeks 6 1.13+0.24 115+6** 72+7* 
R weeks 5 1.1420.29 l l R t 4 *  78+9* -- 
A1 1 data presented as mean + SEM; 
*: p(.O5; **: p<.01 c f  hase l i ne  values. 
No s i g n i f i c a n t  changes i n  t o t 3  o r  i on i zed  c a l - c i u m , ~ T ~ T o r -  
c r e a t i n i n e  were noted. No adverse e f f e c t s  were observed. These 
data  suggest t h a t  N i s  an e f f e c t i v e  agent f o r  long term a n t i -  
hype r tens i ve  therapy i n  ch i l d ren .  

ENDOCRINOLOGY 
LONGENITAL CONDITIONS ASSOCIATE0 WITH PERMANENT IN- 
FANTILE HYPOTHYROIDISM, N. E. Congeni ta l  ~ y p o t h y r o i d -  
ism Co l l abo ra t i ve ,  Oartmouth Medical  School, Dept o f  420 Mat /Chi ld  Heal th .  Banfor th  e t  a1 have reoo r ted  t h a t  
among 37 p a t i e n t s  w i t h  i n f a n t i l e  hypothyro id ism d iag -  
nosed as a  r e s u l t  o f  screening, 7  had o the r  congeni- 

t a l  anomalies. We reviewed the  records o f  190 p a t i e n t s  s i m i l a r l y  
diagnosed i n  N.E. i n  1976 through 1981. Adequate i n fo rma t i on  was 
a v a i l a b l e  f o r  181 i n f a n t s .  We a re  rev iew ing  a  second cohor t  born  
i n  t he  ensuing 5 years. The inc idence o f  congen i t a l  cond i t i ons  
was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom the  accepted inc idence o f  3% 
i n  t he  general  popu la t ion.  The congen i t a l  anomalies and o the r  
assoc ia ted cond i t i ons  (some o f  which were mani fes ted o n l y  years  
a f t e r  b i r t h )  i nc l uded :  m i l d  pu ln~onic  s tenos i s  (n=2) ,  a t r i a l  sep- 
t a l  de fec t ,  impe r fo ra te  anus, P i e r r e  Robin syndrome, f a m i l i a l  
microcephaly,  pa ten t  ductus a r t e r i o s u s ,  c l u b  f o o t ,  ve r tex  c u t i s  
ap las ia ,  W i l l i ams  syndrome, l a t e  E l -hydroxy lase de f i c i ency ,  T r i -  
somy 21  (n=2),  and spas t i c  d i  o r  hemip leg ia  (n=3).  The assoc ia-  
t i o n  o f  permanent and t r a n s i e n t  hypothyro id ism w i t h  Down syndrome 
i s  w e l l  known. No hypo thy ro id  p a t i e n t s  have as y e t  been recog- 
n i zed  t o  have Turner syndrome. The ins tance o f  ce reb ra l  pa l sy  i s  
i n t e r e s t i n g  because o f  i t s  occurrence i n  c e r t a i n  endemic c r e t i n s .  
Again because o f  t he  smal l  number o f  hypothyro id  p a t i e n t s  t he  i n -  
c idence cannot be d i s t i n g u i s h e d  from t h a t  i n  t he  general  popula- 
t i o n  (1:250). The p a t i e n t  w i t h  21-hydroxylase d e f i c i e n c y  has 
dyshormonogenesis. Her eu thy ro id  t w i n  a l s o  has t he  hydroxy lase 
de f i c i ency .  Three o f  t he  o t h e r  p a t i e n t s  w i t h  assoc ia ted congeni- 
t a l  c o n d i t i o n s  a l s o  have dyshormonogenesis. One o f  t he  p a t i e n t s  
w i t h  pulmonic s tenos i s  has an eu thy ro id  tw in .  

PRELIMINARY REPORT ON PATIENTS WITH INFANTILE HYPO- 
THYROIDISM AFTER THE THIRD GRADE. NE Cong. Hypothy- 
r o i d i s m  Co l l abo ra t i ve ,  Dartmouth Medical  School, Dept. @421 Mat /Chi ld  Heal th .  Our f i r s t  26 hypo thy ro id  p a t i e n t s  
t o  complete t he  t h i r d  grade were t es ted  f o r  I Q ,  school 
achievement, and var ious neuropsychologic f unc t i ons .  

T h e i r  r e s u l t s  were compared t o  those o f  44 dge and sex matched 
classmates. T h e i r  r a t a o f  progress and d i f f i c u l t i e s  i n  school 
were compared t o  those o f  36 s i b l i n g s .  Because i t  has been 
i t e r a t e d  i n  t he  l i t e r a t u r e  t h a t  p a t i e n t s  w i t h  i n f a n t i l e  hypothy- 
ro id ism,  even w i t h  normal IQs ,  have school l e a r n i n g  problems, t he  
c o r r e l a t i o n  o f  IQ w i t h  school achievement t e s t  scores was ana l -  
yzed f o r  t he  p a t i e n t s  aria t h e i r  c lassmates. A l l  t e s t i n g  was con- 
ducted d u r i n g  t he  surmner vacat ion.  The p a t i e n t s  repeated fewer 
grades by  t he  end o f  3 grades than had t h e i r  s i b l i n g s .  The same 
percentage o f  p a t i e n t s  and s i b l i n g s  requ i red  spec ia l  h e l p  a t  
school such as t u t o r i n g ,  use o f  resource room, o r  spec ia l  educa- 
t i o n  c lasses.  No s i g n i f i c a n t  d i f f e r e n c e  i n  t e s t  r e s u l t s  o r  
c o r r e l a t i o n  o f  I Q  and achievement scores was found comparing pa t -  
i e n t s  and app rop r i a te  c o n t r o l s .  The mean and SEM f o r  I Q  of t he  
p a t i e n t s  and o f  t h e i r  classmates were 109.2 + 2 . 1  v  110.9 + 1.8. 
The Peabody Achievement Test  scores expressed as grade achieved 
minus grade placement were: math 1.4 + .08 v  1.3 + .06, r ead ing  
r e c o g n i t i o n  1.5 + .07 v  1 .4  5 .06, r eaz ing  compreh&sion 1.4 + 
.07 v  1.5 5 .05, s p e l l i n g  1.4 + .07 v  1 .4  + .07, general  in forma-  
t i o n  1.3 5 .06 v  1.4 .05.  fie examiners-were unaware o f  t he  
i d e n t i t y  o f  t he  sub jec t s .  Unless a  p a t i e n t  o r  mother mentioned 
prev ious t e s t i n g  i n  t he  study, t he  r e l i a b i l i t y  o f  t he  examiners 
i n  i d e n t i f y i n g  t he  p a t i e n t s  was no g r e a t e r  than chance. 
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