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EFFECTS OF PROLONGED IGF- I TR EATMENT IN CIIILDREN WITH GROWTH HORMONE 
INSENSITIVITY SYNDROME (CHI S) . Philipp e F. Backeljauw, Lou is E. 
Un d e rwood, University of Nor t h Carolina at Chapel Hill, NC 27599, 
(w i th M Miras, MC Arriazu & J He inr i ch (Ar gen t ina), L Ghizzoni (Italy) , S 
Bl e then, D Donaldson, W Cleve l and 6 N Gesundhe it (USA)) 

\Je administered recombinant I GF-1 
to 8 children with GHIS, due either t o 
Gil r eceptor deficiency (La ron s yndrome , ·f 
n-5 ) o r growth-attenuating antibodi e s !-
t o GH ( 3 pts. with GH gene deleti on ) . _ i 
The i r ages range from 3 to 11 y ea r s f • 
a nd they have been treated f or 3 t o 18 
mon t hs ( fig . ). The dose of I GF- I 
( Gen entech , Inc. ) ranged b e twee n 80 and .. ...... w1 tut r1• ,,. au1o w11 

1 20 meg/kg s c , twice da lly. Two h our s • • • • n 
pos t-inj ection the patie nts conswned a s nack o r meal.He i ght ve l oc i ty 
impr ov e d s ignificantly in all but one pa tie n t (* ). He had poor grow t h 
(2. 6cm/yr ) du r ing the first 3 months, wh e n h e had intercurre n t illnes ses 
and poo r nutrient intake. Hi s growt h v e loc ity i ncreased to 10 . 2cmfy r 
( e r ro r bar ) during the s econd t hree months o f treatment. Hypog l ycemi a 
has occured infrequently and only in the t wo youngest patients e a rly in 
tre atment. No adverse change s in bioche mical profile have been observed. 
I ncreased height velocity has been accomp anied by increased calor ic 
i nta ke and weight gain, a reduc t ion in s ubcutaneous adipose tissue and 
c atch-up growth of kidneys and s pleen (by ultrasound). These data s how 
that IGF-1 stimulates line ar growt h by e ndocr ine mechanisms and suggest 
tha t chronic treatment with IGF-I is l i ke ly t o be a successful form o f 
t he r a py f or patients with GHI S . 
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hG U TREATMENT OF SIIOKT PI\ EI 'U IIE\fr ,'\1. CUI l.IJI{EN I 1'\I ' IWV ES Til E 

II E IC!IT . Z. \.aron , P. A. l',· rt z<· l :ul, S. 1\u i n :n1d 1\ . Kl i ngcr , 
ln!-it . Endvcr in ... d ugy, Chi l Ur<.'n ' s Ccntt'r & 

\lept . of 1" (' ] Aviv Univ<· r s iLy, ls r ;l('.l 

Forty - s ix .short chil d r C' n as fmn i.l ial short statur t
o r intr<lutcrine growth r ctanLltion ( IUGR) :wJ norm<ll Cll n ':>C r Vl' 

( :).1 0 ng/ml) W('rc wi t h rhCll ( Nor di.tropin- Novo/NorJi sk, 
0 .1 U/ kg/ J) lor periods b ct\-J('.c n 2lo- ]0 mo nth s . Thci1· r:1ng('U fr om 
2 . 6 t o tO yrs (7 F, 39 t-1). Th e b o dy 1nrnsurc.mc nts <lnd a ge (HA) 
est i mat i o ns we re mad e b y t h e sam(' JH.:rso n s . T h e c l1angc s in SDS h e i g h t 
rcl;j,iStt·rcJ we r e as f o l lows : 

hCII Tot a 1 F 0 s I IJ " K 
(mos) r (!_S D) 

0 '•h -2.7 (O.h) 12 - 2 .I I ( 0. 4) 14 - ·1. I ( 0 . 6) 

12 '" -2.2 (O . b) 21 - I .IJ (0.11) 14 -2 . b (0 . 11) 

2'• '14 -I . 8 (0 . 6) !.2 -I .h ((l . '"l) 12 - 2 . 2 ( 0 . 6) 

)0 2:1 -I . 6 (0.6) " - I . ') ( 0.6) 8 -I. ') (0.1) 

l u 17 c ll i. l dn· n Ln' i\L mcnl wa s st''Pih"J 1u .d n l y <l(t c t· 24 111\.Hi th s 

mt' Lll bec ause o l l· c lat ivc aUv;ltl C<'OH"tll ll l JIA, and in Uccause of non
comp l i.nu:c . Th e r c m:lining chi ldt"vll . tdV.HIU'.d Lhc i t· IIi\ p:l l· :tll c l Lo t h e 
c h r o no l ug icd <lge. The m(';ltl S lJS h(" i ght g ;lin in ;dl child n:n 

<..wc r :JO mo nLhs was I SDS, bu t ltlt: l{ l·h i ld rc n g <lilll'll lllOrc lH·ighL t h .--. n 
t h e )·'SS . IL is concluded Lh ;lt. 1\l : t l\)' y• •. lllng FSS ;1nJ 1\.IC\{ childL·cn c 1n 

bt· n c l it fr ... lm long-term hC\l l. r t · ; t!ul v lt l w iLli llll t s cculingly pn.·cluJing 
t h ei r fu r tli('l' height poten t i a l. 
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SERUM HALF-LIFE OF GROWTH HORMONE-BINDING PROTEIN (GH-BP) 
ASSESSED IN THE HUMAN NEWBORN . G. Massa , F . de Zegher and 
H yaoder s chueren-Lodeweyc kx Department of Pediatri c s, 
University of Leuven, Leuven , B 3000, Belgium. 

The serum half-life o f th e gl y c osylated GH-BP in the 
h uman is currently unknown . Circulating levels of the 
high affinity GH-BP are l ow in the neonatal period 
c ompared to adult life (Mass a e t al, Pediatr Res 1992) . 
During an exchange transfusi on (ET) for neonatal 
hype rbilirubinemia, the blood o f the newborn is nearly 
c ompletely replaced by adult d o no r blood. To evaluate the 
elimination rate of GH-B P we measured serum levels of GH
BP by HPLC gel filtration befo re and at different time 
inte r vals after an ET in 4 te rm neonates . Before the ET 
the me an±SE serum binding o f ' '"I-hGH ( GH-BP) was 
6 . 7±1 . 2% . At the end o f t he ET , serum GH-BP was increa sed 
to 25 . 3±2.6% (P <0.005) . Thereafter s e rum GH-BP dec reased 
slowly and was 84 to 9 6 h ours late r still higher than 
befo re the ET . Analys i s of t he e liminatio n c urve by 
exponential stripping suggested an elimination according 
to a hi-exponential mo del : GH-BP (% ) = 40 x e <-• . >x - o• K 

t:: .l.ma) + 64 X e(-:l.ex:- o .. X e .l. "' a ). The serum half-life o f 
'the GH-BP complex was estimated to be 1.9 days. Th e se 
data demonstrate : 1) th a t th e GH-BP can be transfus ed , 
and 2) that the serum half-life o f the GH-BP complex in 
ne onates is in the order o f magn itude of days. (This wo rk 
wa s s upported by a grant fr om the Belgian Study Group o f 
Pediatric Endocrinology). S56 
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EFFECT OF GROWTH HORMONE TREATMENT ON HEIGHT IN CHILDREN 
WITH NORHAL VARIANT SHORT STATURE (NVSS): 3 YEAR RESULTS . 
G. Massa, H. Maes, H 011 caitl, H. Craen, c. Heinrichs and 
M. Vanderschueren, Department o f Pediatrics, Universities 
of Leuven, Louvain, Antwerp, Ghent and Brussels, Belgium . 

In 1988 a multice nte r trial to evaluate the effec t 
of treatment with rhGH (Humatrope, Lilly, Indianapo lis) 
on height was started in 4 0 children (aged 3.8- 14.6 yr) 
with NVSS. During the 1st y e ar o f treatment rhGH d o s e was 
3 IU/ m2 /day 6 days/we e k . After the 1st year treatment was 
i n terrupted for a mean ±SD pe r i od of 25 8±47 d a ys . 
The r eafter treatment was re s t a rted in 3 1 patients at a 
dos e of 4.5 IU/m'/day 6 days/week. 30 patients have n o w 
received rhGH treatment for 3 years: 15 remained 
prepubertal and 15 entered pube rty . Height expressed as 
SDS f o r chro nolo gical age at the s tart and after 3 yrs of 
trea tment was resp. - 2 . 6 ±0 .6 a nd -1 . 9±0.5 SDS (P <0.005) 
in the prepubertal subjec t s , and -2.5± 0 .5 SD S and 
-1. 9 ±0 .6 SDS (P <0 .005) in the pubertal subjects . 
Expressed as SDS for b one age h e ight SDS did not c h a nge : 
-0.6±1.5 SDS at the start a nd -0.6±0.9 SDS after 3 yrs o f 
treatment in the prepubertal subjects, and -1.6±1 . 3 SDS 
and -1.3±1.5 SDS in the pubertal subjects. The ratio 
delta bone age to delta chro n o l ogical age was 1.1±0.2 in 
the prepubertal subjec ts and 1.2±0.4 in the pubertal 
subjects. These data suggest tha t rhGH treatment in NVSS 
children accelerates b one ma turation and that t h e 
beneficial effect on final height remains dubiou s . 
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GROWTH PROMOTING EFFE CT OF GROWTH HORMONE AND LOW DOSE 
ETHINYL ESTRADIOL IN GIRL S WITH TURNER SYNDROME: FINAL 
HEIGHT RESULTS. G. Massa , H. Maes, P MaJyaux, M. Craen, 
c . Ernould, c. Heinric hs and M. Vandeweghe, Department of 
Pediatrics, universities o f Leuven, Louvain, Ghent, L1eqe 
and Brussels, Belgium . 

In 1987 a multicenter trial was started to evaluate 
the effect of daily s . c. r hGH treatment (0.15 IU/kg/day 
Genotonorm, Kabi Pharmacia, sweden) in 40 girls with 
Turner syndrome (TS) (mean ±SD age : 11.3±2.6 yrs). Twenty 
randomly selected girls re ce ive d in addition 25 ngjkg/day 
ethinylestradiol (EE2 ) ora lly . Fro m the 3rd ye a r o f 
treatment puberty wa s i n duced with 1 0 0 ng/ kg/day EE2 in 
the girls with a b one a ge o lder tha n 11 years . Thirty-six 
pat i ents have been f o llo wed f o r 5 years . Ex cept e a rly 
breast budding in 9 out of 20 girl s treated with rhGH a nd 
25 ngjkg/ day EE 2, n o differe n ces were f o und between the 
p a tients treated with rhGH a l o ne and tho se al so trea ted 
with l o w do se EE 2. In 28 p ati e nt s with a b o n e age above 
1 3 yrs , height attaine d 5 years after the start o f r hGH 
treatment is 150.5±4.4 em. Th i s is higher (P<O .OO l) than 
the adult height of 144. 8 ±5 . 8 em of 43 untr e ated TS 
girls. In these 28 g irl s, the difference in h e i ght 
attained after 5 year s of treatment and corrected mid 
parental height is 10. 8±4.8 em, which is less (P <O.OOl) 
than in untreated adult TS patients (16.2±4.8 em) . Thes e 
results provide furth e r e v ide nc e that treatment with rhGH 
increases final height in TS girls . 
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METABOLIC CONSEQ:UENCr;S OP' HIGH DOS& OU TREATMENT E. S . Mc Caughe y , 
L.O.Vo es, J. Xulligan , P . R . Be tts . Dept Ch ild He al.th, So uthampt on 
Un i versity Hospitals, Sout hampton, S09 4XY , UK 

Unwanted metabo lic ef f e cts o f g r owt h hormone (GH) i n the 
e arly phase of treatme nt hav e b een r e p o rted but are thought to 
be transient. Persisting c ha nges af t er 12 months are leas well 
documented. 15 short no rmal c h ildren, identified in the 
community, mean age 7.8 ye ars (T group ), were monitored for 3 
years on high dose GH treatment ( 30IU/m2jweek) together with a 
control group of untreate d ohort c hildren (C group). At the 
onset no significant differences were observed between groupe 
for any parameter. At 3 y e ars mea n f a sting serum insulin was 
significantly higher in the T g r oup, (T 9.3, C 6.2mU/L, p=.Oll ). 
Neither group showed sig nific a nt cha nges in mean fasting gluc o s e 
o r HbAl, therefo re i nsulin /g luco se ratio was signific ant ly 
d ifferent (T 2 .03, C 1.34, p = .O l7) . Cho lestero l and triglycer ide 
leve l s inc reased very slight l y in both g r o ups. We h a ve a l r ead y 
r eport ed ear ly c hanges in bod y c ompos i tio n and these appear t o 
persist . The treat e d c hildren are st i ll leaner (lean body mas s 
T 26 .1, C 20.9Kg, p < .OOI) wi t h l e s s bo d y fat (T 13.5, C 18\, 
p•. 01 S ) . This pattern is o bserve d in bo th s exes . Tre ated 
c hild r e n have grown well wi th a s i g nific ant improveme nt in 
height SDS from - 2. 4 t o -1.11 . Bone age matured app ropr iately 
r e s ul t i ng: i n an improved p r edicted adult heigh t . Altho ugh a 
sa t isfactory growth respons e h a s been obtained, it is o f c o ncern 
that some metaboli c a nd bo d y compos ition changes persist. 
Continued close mo nito ring is i ndicated . 
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