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C h r i s t i e  Hospital,Dept.Endocrinology,Manchester,Engl.and. 
Chi ld ren  w i th  r ad i a t i on - induced  damage t o  t h e  hypothalamic- 

p i t u i t a r y  a x i s  have been desc r ibed  i n  whom t h e  GH response  t o  a 
pharmacological  t e s t  is normal bu t  24 hour GH p roduc t ion  is 
diminished. Therefore  we have s t u d i e d  GH s e c r e t i o n  under physio- 
l o g i c a l  c o n d i t i o n s  and i n  r e sponse  t o  s t anda rd  pharmacological  
s t i m u l i  i n  1 4  c h i l d r e n  (9-17 y e a r s ) ,  who had r e c e i v e d  c r a n i a l  
i r r a d i a t i o n  between two and 14  y e a r s  e a r l i e r .  A l l  1 4  showed a 
b lun t ed  GH re sponse  t o  a n  ITT (1-14 mU/l) and, i n  12, t h e  GH r e -  
sponse t o  a r g i n i n e  s t i m u l a t i o n  was a l s o  subnormal (1.4-19 mU/l). 
Phys io log i ca l  GI! s e c r e t i o n  was s t u d i e d  by measuring i n t e g r a t e d  
GH c o n c e n t r a t i o n s  i n  30  minute  b lood samples c o l l e c t e d  over  a 2 4  
hour pe r iod  by a  con t inuous  withdrawal pump. Compared t o  normal 
c o n t r o l s  (n=5) ,  t h e  i r r a d i a t e d  p a t i e n t s  showed a  s i g n i f i c a n t  r e -  
duc t ion  i n  t h e  mean i n t e g r a t e d  GH concen t r a t i on  (2.2 : 8.8 mU/l; 
p40 .002 ) ,  median t o t a l  2 4  hour GE ou tpu t  (89-6 : 340.7; 
p40.002)  and t h e  median GH ou tpu t  du r ing  t h e  f i r s t  s i x  hou r s  o f  
s l e e p  (32.7 : 210; p<0.002). There was no s i g n i f i c a ~ t  c o r r e l a -  
t i o n  between t h e  maximum peak GI! response  t o  e i t h e r  pharmacolo- 
g i c a l  t e s t  and t h e  t o t a l  2 4  hour GH output.  A l l  14  c h i l d r e n  
showed a  b lun t ed  GE response  t o  a n  I"IP a s  we l l  a s  a  reduced 
t o t a l  2 4  hour GH output.  The re fo re  we would sugf:est  t h a t  i n  
c h i l d r e n  suspec t ed  of r ad i a t i on - induced  GB d e f i c i e ~ c y  pharmaco- 
l o g i c a l  t e s t s  of  GV s e c r e t i o n  remain u s e f u l ,  t h e  1"L'I' be ine  t h e  
t e s t  of choice  because of  t h e  marked r a d i a t i o n  s e n s i t i v i t y  of 
t h e  hypoglycaeaic  s t imulus .  

GROWTH IMPAIRMENT ASSOCIATED WITH HYPERCORTISOLISM: 
77 RESPONSE TO GROWTH HORMONE THERAPY. S t u a r t  A. 
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Hype rco r t i so l i sm  decreases  responsiveness  t o  GH, l e a d i n g  t o  
impa i rmen t  of growth.  The 24-h i n t e g r a t e d  c o n c e n t r a t i o n  of 
c o r t i s o l  (IC-F) proved t o  be an accu ra t e  d i a g n o s t i c  procedure 
f o r  h y p e r c o r t i s o l i s m .  I n  c h i l d r e n  aged  7-18 y r  (n=26)  of 
no rma l  s t a t u r e ,  t h e  IC-F, mean +1SD, was 5.9+1.6 p g / d l .  I n  
C u s h i n g ' s  d i s e a s e ,  t h e  IC-F was20 .2+4 .7  p g / d l  (n=13)(JCEM 
54:1072,1982). 

We have i d e n t i f i e d  5  c h i l d r e n  (ages 10-14 y r )  who presented 
w i t h  s h o r t  s t a t u r e  ( l e s s  t h a n  5% f o r  a g e ) ,  s l o w  growth ( l e s s  
than 4.5 cm/yr) and bone age d e l a y  ( g r e a t e r  than 2  SD f o r  age). 
A l l  were eu thy ro id  and t h e i r  s t i m u l a t e d  GH and 24-h IC-GX were 
normal.  Vane of t he  p a t i e n t s  were obese, had s t r i a e ,  o r  o t h e r  
c l a s s i c a l  phys i ca l  f i n d i n g s  of C u s h i n g ' s  syndrome. However ,  
t h e i r  IC-F ranged from 13.2-17.2 p g / d l ,  c l e a r l y  i n  t h e  range of 
p a t i e n t s  w i t h  Cush ing ' s  syndrome. Two of t h e  c h i l d r e n  were  
t r e a t e d  f o r  8  months  w i t h  GH (0.2 U/kg t h r e e  t i m e s  pe r  week) 
and had i nc rea sed  growth r a t e  of 10.6 and 8  c d y r  r e s p e c t i v e l y .  
A  t h i r d  c h i l d  who was t r e a t e d  w i t h  l e s s  GH ( 0 . 1  U/kg t h r e e  
t i m e s  p e r  week)  i n c r e a s e d  h e r  growth r a t e  f rom 4.5 t o  5.7 
cm/yr. 
Conclus ion:  l / ~ o o r  growth a s soc i a t ed  w i th  hype rco r t i so l i sm  may 
occur  i n  c h i l d r e n  who do not  l o o k  Cushingoid. Z/Such c h i l d r e n  
a r e  responsive  t o  GH therapy.  
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How t o  p r e d i c t  t he  growth outcome of Growth Hormone t rea tment  i n  
s h o r t  ch i l d r en?  
33 w e l l n u t r i t i o n e d ,  hea l t hy  ch i ld r en  of  s h o r t  s ta ture(<-2SD) with 
r e t a rded  bone age were a f t e r  ex t ens ive  investigation p u t o n  Growth 
Hormone (GH) t rea tment  (Crescormone 0 , l  IU/kg and day s c )  f o r  one 
year .  The p red l c t l on  value  of  different parameters  were evaluated  
aga ins t  t h e  e f f e c t  of  GH-treatment on growth v e l o c i t y .  24 ch i ld -  
ren rernainedprepuber ta l  and were statistically a n a l y z ~ d .  
Resul ts :  Growth ve loc i t y  increased from 4,O 0 , 9  t o  7 , 2  ' 1 , 4  
cm/year ( - 3 , l  t o  - 2 , 6  SD). Boneage was not acce l e r a t ed .  This  i n -  
c r e a s e  i n  growth r a t e  c o r r e l a t e d  t o  an i nc rea se  from day 0  t o  day 
5-10 i n  serumlevels  of IGF I/SMA ( r = 0 , 8  p  <0,001) ,  i n  IGF I I / s  
( r = 0 , 7 ;  p  < 0 , 0 1 ) ,  In  p roco l l aqen - I I I / s  ( r = 0 , 7 ;  p <0,001)  and t h e  
l e v e l s  of a l k a l i n e  phospha t a se / s .  No c o r r e l a t i o n  was found t o  t he  
a r ea  under t he  curve  o r  t he  rnax value  of G H  a f t e r  provocative 
t e s t s  a s  ~ n s u l i n - a r g i n l n ,  Catapressan,  s l e e p  or  exe rc l s e .Ne i the r  
with t he  t o t a l  amount of  s ec re t ed  G H  over 24 h  o r  wlth t he  s ec re -  
t o ry  p a t t e r n  of 24-h-GH. However, t he  ch l ld r en  were s e l e c t e d  t o  
t rea tment  only i f  they had lower amount of 24-h-GH than Cast 
growlnq ch l ld r en .  
Conclusion: These s h o r t  c h i l d r e n ,  with low amount of 24-h-GH but 
normal l nc rea se  of G H  a f t e r  provocat ive  t e s t s ,  nea r ly  doubled 
t h e i r  growth r a t e  on GH-treatment fo r  one year .  IGF I/SI.IA,IGF 11,  
procol lagen and ALP showed p r e d l c t l n g  value .  How t o  b e s t  combine 
them a s  d l agnos t l c  t o o l s  is  now under eva lua t i on .  llowever, ~ n -  
creased f i n a l  he lght  remalns t o  be seen.  

GROWTH RESPONSE TO GROWTH HORMONE(GH) THERAPY I N  PR1:- 24 PUBERTAL CHILDREN WITH PARTIAL AND TOTAL GH DEFICIENCY 
Jan-Maarten Wit, J.Leo Van den Brande, University cf 

U t r ech t ,  Department of P e d i a t r i c s ,  U t r ech t ,  The Nether lands .  
According t o  GH-peak va lues  i n  provocat ion t e s t s ,  GH d e f l c i e n -  

cy ( G H D )  ha s  been subdivided i n t o  a  " t o t a l "  (GH peak <8mU/1) and 
a  " p a r t i a l "  ( G H  peak 8-15 m U / 1 )  form by va r ious  l n v e s t i q a t o r s .  
C o n f l i c t i n g  d a t a  on t h e  response  t o  hGH therapy have been repos- 
t e d .  We s t u d i e d  growth a c c e l e r a t i o n  i n  t h e  1 s t  and 2nd yea r  of 
GH therapy i n  p r epube r t a l  c h i l d r e n  wi th  va r lous  forms of  GHD. 
Group I: p a r t i a l  GHD (PGHD): a t  l e a s t  one GH peak between 8-15 
m U / 1  ( n=14) ,  10 wi thout  ( I a )  and 4  wi th  TSH deficiency ( I b ) .  
Group 11: i s o l a t e d  t o t a l  GHD ( n = 9 ) .  Group 111: t o t a l  GH- and TSH- 
de f i c i ency  ( n = 8 ) .  Group I V :  m u l t l p l e  p i t u i t a r y  d e f i c i e n c y  ( n = l l ) .  
A l l  p a t i e n t s  r ece lved  4 I U  twice  a  week i . m .  The r e s u l t s  a r e  
shown i n  t h e  t a b l e  (mean + S o ) .  

Group I a  I b  I  I 111 IV 
Age ( y e a r s )  11.7'2.5 8.9'4.6 8.7'2.8 7.6'3.0 10.7'2.8 
Accelera t ion 1 s t  y r  4.0c1.0 3 .1 t1 .3  3.6'1.5 7.2k3.2 3.221.9 
(cm/yr/yr) 2nd y r  1.9c0.9 2.1'0.2 1 .0 t1 .0  2.8'2.3 1 .8 i1 .7  

There was no d i f f e r e n c e  between t h e  growth response  of t o t a l  and 
p a r t i a l  GH-deficiency. Group 111 showed t h e  g r e a t e s t  a c c e l e r a t i c n .  
In  group I and 11 combined, s tepwise  m u l t i p l e  regression a n a l y s i s  
showed t h a t  1 s t  yea r  growth a c c e l e r a t i o n  d l d  n o t  show any SignlP 
f l c a n t  c o r r e l a t i o n  wi th  a  number of  c l i n l c a l  parameters .  2nd yea r  
growth a c c e l e r a t i o n  was most c l o s e l y  r e l a t e d  t o  pre- t rea tment  
growth v e l o c l t y  ( r = 0 . 7 1 ) ,  bu t  a d d l t i o n  of  h e i g h t  (SDS) and skirl- 
f o l d  (SDS) i nc rea sed  t he  c o r r e l a t i o n  coefficient t o  0.92. 

FINAL HEIGHT OF PATIENTS WITH IDIOPATHIC PITUITARY GROWTH FAILURE. 

CORRELATION WITH 5 ADULT HEIGHT PREOICTION METHODS AT THE ONSET 25 AN0 AFTER ONE YEAR OF TREATMENT. Bruno L e h e u ~ ,  Yolande P a l a n d r i ,  

l i c h e l  P i e r s o n .  M e d i c a l  Schoo l ,  Depar tmen t  o f  P e d i a t r i c s ,  Nancy. France.  
The a v a i l a b i l t y  o f  hGH a l l o w s  s u c c e s s f u l  t r e a t m e n t  o f  i d i o p a t h i c  p i t u i t a r y  

g r o w t h  f a i l u r e  (GH d e f i c i e n c y ) .  F i n a l  h e i g h t  (FH) i s  c o r r e l a t e d  w i t h  s i d  

p a r e n t  h e i g h t ,  bone age (8A) d e f i c i t  and t h e  i n c r e a s e  i n  h e i g h t  v e l o c i t y .  
A d u l t  h e i g h t  p r e d i c t i o n  (AHP) methods a r e  based  e i t h e r  on p a r e n t a l  h e i g h t  

o r  on c l i n i c a l  data.  T h e r e f o r e  AHP may be u s e f u l  t o  p r e d i c t  FH e a r l y  i n  

t h e  cou rse  o f  t h e  t r e a t m e n t  o f  GH d e f i c i e n c y .  Twenty one o f  o u r  p a t i e n t s  
have a l r e a d y  reached  FH. 11 ( 8  H, 3 F) u e r e  c l a s s i f i e d  as GH and g o n a d o t r o p h i n  

d e f i c i e n t  (CD), 1 0  ( 9  H, 1  F)  as i s o l a t e d  GH d e f i c i e n c y  ( I D ) .  F i v e  d i f f e r e n t  
AHP methods ue re  used o n  r e t r o s p e c t i v e  d a t a  : T a n n e r ' s  T a r g e t  H e i g h t  ( T T H ) ,  
CUP NANCY T a r g e t  H e i g h t  (NTH) ( l o c a l  p o p u l a t i o n  a n a l y s i s )  (*). Bay ley -P inneau  

(BP),  Tanner-Yhi tehouse 1975 (TY). Tanner 1983 ( T L ) .  The c a l c u l a t i o n s  mere 
done a t  t he  onse t  ( 0 )  and a f t e r  1  yea r  o f  t r e a t m e n t  ( +  6  weeks) ( + I )  u s i n g  a spe- 

c i f i c  s o f t w a r e  r u n n i n g  on a  APPLE I I e  64K (*). FH ua; s i g n i f i c a n t l y  c o r r e l a t e d  
u i t h  a l l  c a l c u l a t e d  p r e d i c t i o n s .  The r e s u l t s  (FH=AHPXA+B) a r e  a s  f o l l o u :  

He th  Nb A  8  r p  n e t h  Nb A  B  r p  
TTH 20 0.556 64 0.486 (0.05 NTH 20 0.667 43 0.499 (0.05 

BP 0  17 0.564 69 0.797 <0.001 BP+1 20 0.445 85  0.739 (0.001 

TW 0  21 0.660 55 0.653 (0.01 TW+1 2 1  0.818 29 0.809 <0.001 
TL 0  21 0.741 41 0.739 <0.001 TL+ l  21 0.859 22 0.852 (0.001 

The TL+1 AHP i s  t h e  most  c l o s e l y  c o r r e l a t e d  u i t h  FH (A=0.910, B=14. 
r=0.804, ~ ( 0 . 0 1 )  f a r  t h e  I D  subgroup.  HP i s  l e s s  c l o s e l y  c o r r e l a t e d  u i t h  
FH f o r  t h e  CD subgroup.  T h i s  r e p o r t  s u p p o r t s  t h e  u s e f u l n e s s  a f  TL method 

t o  p r e d i c t  FH i n  GH d e f i c i e n c y  a l l o w i n g  a  b e t t e r  f o l l o w - u p  o f  t h e  g r o u t h  
response.  

(*) A v a i l a b l e  on reques t .  

PUBERTAL GROWTH AND FINAL HEIGHT I N  HYPOPITUITARY 
7 6  BOYS ARE NOT RELATED TO BONE AGE AT ONSET OF PUBERTY. 
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Hypopi tu i tary  boys (n=29) t r e a t e d  w i th  hGti (18 t o  24 IUIweek) 
were s tud i ed  before  and dur ing soontaneous puber ty  (SP, n=9) o r  
puber ty  induced wi th  t e s t o s t e r o n e  enan tha t e ,  100 mglmonth (TIP, 
n=20) .  At onse t  of puber ty ,  bone age (BA, TN2) va r i ed  between 
11.2 and 15.4 y r s .  To ta l  he igh t  ga in  du r ing  puber ty  (mean : 1 7 . 2  
cm) was no t  s i g n i f i c a n t l y  r e l a t e d  (r=-0.38) t o  BA o t  onse t  of p l r  
b e r ty .  I n  c o n t r a s t ,  BA increment (ABA) dur ing puber ty  was nega- 
t i v e l y  r e l a t e d  (r=-0.92) t o  BA a t  onse t  of puber ty .  F i n a l  he igh t  
(FH) was a t t a i n e d  i n  21 ou t  of 29 p a t i e n t s .  Mean FH was 157.2 cm 
a f t e r  SP and 165.5 cm a f t e r  TIP. FH was a  d i r e c t  f unc t ion  of pa- 
r e n t ' s  he igh t  ( r=0.61) .  Af t e r  a l lowing f o r  p a r e n t ' s  h e i g h t ,  FH 
was found t o  be s i g n i f i c a n t l y  r e l a t e d  t o  he igh t  a t  onse t  of pu- 
b e r t y  ( r=0.71)  and a d u l t  he igh t  p r e d i c t e d  (Tld mark 11) a t  onse t  
of puber ty  ( r=0 .81 ) .  In  c o n t r a s t ,  FH d id  not  change i n  r e l a t i o n  
t o  BA a t  onse t  of puberty ( r=0 .28 ) .  At t he  end of growth, a  
decreased he igh t  v e l o c i t y  (HV) can be expected from previous  H V  
( r=0.57)  and from he igh t  achieved a s  a  percentage  of p r ed i c t ed  
FH (r=-0.56) but  no t  from BA a t  t h a t  t ime. 

Ide conclude t h a t ,  i n  hypop i tu i t a ry  boys w i th  SP and TIP, 1.8A 
a t  onse t  of puberty does not  p r imar i l y  i n f luence  HV du r ing  p u b e r  
t y  and FH, 2. a t  onset  of pube r ty ,  FH may be p r e d i c t e d  a l though 
somewhat underes t imated,  3.  be s ides  p a r e n t ' s  h e i g h t ,  the  major 
f a c t o r  i n f luenc ing  FH i s  p a t i e n t ' s  he igh t  a t  onse t  of puber ty .  
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