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0013-7T22TO2%15.00:/0 The Journal of Clinical Endocrinology & Metabolism 87(1:90-98
Printed in U.S5_A. Copyright € 2002 by The Endocrine Society

Effects of Dose and Gender on the Growth and Growth
Factor Response to GH in GH-Deficient Children:
Implications for Efficacy and Safety

PINCHAS COHEN, GEORGE M. BRIGHT, ALAN D. ROGOL, ANNE-MARIE KAPPELGAARD,
RON G. ROSENFELD, o~n BeHALF oF THE AMERICAN NoORDITROPIN CLINICAL TriaLs GRoUP

Department of Pediatrics (P.C.), University of California Los Angeles, Los Angeles, California 90095; Department of
Pediatrics (A.D.R.), Uniwversity of Virginia, Charlottesville, Virginia 22903; Department of Pediatrics (R.G.R.), Oregon
Health & Sciences University, Portland, Oregon 97201; Novo Nordisk (G.M.B.), Princeton, New Jersey 08540; and Novo
Nordisk (A.-M.K.), DK2830 Copenhagen, Denmark
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ANOVA , TZ5%7 ; IGF-1 , [REEFFEREFI; Ex®arJLEGHD , EHERUERFIERE: 25-35pg/kg/d.
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GH#=(ng/kg/H)
25 50 100
BEVESE/H) 33(24/9) 37(23/14) 34(24/10)
FE, % 7.8£2.9 7.8£3.0 7.7£2.7
B, 5 5.1+2.5 5.2+2.5 5.6+2.2
B5 SDS -3.2+1.0 -3.0+£0.9 -2.9+0.6
IGF-I SDS -2.8+x1.2 -3.4+3.5 -2.6x1.3
IGFBP-3 SDS -2.0£1.5 -1.8x1.7 -1.6£1.2

SDS, ﬁﬁﬁffj\fé  IGF-I, iﬁiﬁ%—_fffﬁfﬂ%ﬂ
EGRBR B o Tt TR L MItb 2002:87:90-8

EFOATILEGHD , AHEIENFIER: 25-35pug/kg/d.
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0 - —#—0.025 mg/kg/D 2.5 1 —#— 0.025 mg/kg/D 20 4 m0.025 mg/kg/D 8 4 —#— 0.025 mg/kg/D
—&—0.05 mg/kg/D —e—0.05 mg/kg/D m(0.05 mg/kg/D —&—0.05 mg/kg/D
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(25pg/kg/d) (50pg/kg/d) (100png/kg/d) (25pg/kg/d) (50pg/kg/d) (100pg/kg/d)
ZSAS MY
SRR 83+15 81+17 85+11 87+17 86+17 85+16
(mg/dl)
=1 =
=RRERD R 9+6 13+9 15+11 13+8 13+8 1710
(HU/ml)
HbA1c(%) 5.4+0.6 5.320.4 5.3+£0.5 5.2+0.5 5.2+0.5 5.320.4
9 J

fRERD =N B SHEARRIE. Fik.

AT EESES #EOATT JLEGHD , EEHEFIES: 25-35ug/kg/d.
HbAIc: it Ml &H (7‘%%2017Em,§®chlmﬁﬂﬂ%)

Cohen P et al. J Clin Endocrinol Metab 2002:87:90-8
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Final Height in Girls with Turner Syndrome after Long-
Term Growth Hormone Treatment in Three Dosages and

Low Dose Estrogens

YVONNE K. van PAREREN, SABINE M. P. F. pE MUINCK KEIZER-SCHRAMA, THEO STLINEN,
THEO C. J. SAS, MAARTEN JANSEN, BARTO J. OTTEN, J. J. GERA HOORWEG-NIJMAN,
THOMAS VULSMA, WILHELMINA H. STOKVIS-BRANTSMA, CATRIENUS W. ROUWE,

H. MAARTEN REESER, WILLEM-JAN GERVER, JOS J. GOSEN, CISKA RONGEN-WESTERLAKEN,

anp STENVERT L. S. DROP

Department of Pediatrics, Division of Endocrinology, Erasmus University MC /Sophia Children’s Hospital (Y. K.v.P.,
SMPFJIMK-S, T.CJS., SLS.D.) 3015 GJ Rotterdam, The Netherlands; Department of Epidemiology and
Biostatistics, Erasmus University MC (T.S.), 3015 GJ Rotterdam, The Netherlands; Wilhelmina Children’s Hospital (M..J.),
3584 EA Utrecht, The Netherlands; Sint Radboud University Hospital (B.J.0.), 6523 GA Nijmegen, The Netherlands; Free
University Hospital (J.JJ.G.H.-N.), 1081 HV Amsterdam, The Netherlands; Academic Medical Center{ Emma Children’s
Hospital (T.V.), 1105 AZ Amsterdam, The Netherlands; Medical University Center (W.H.S.), 2333 ZA Leiden, The
Netherlands; Beatrix Children’s Hospital (C.W.R.), 9713 GZ Groningen, The Netherlands; Juliana Children’s Hospital
(H.M.R.), 2566 MJ The Hague, The Netherlands; Academic Hospital (W..J.G.), 6229 HX Maastricht, The Netherlands;
Rijnland Hospital (J.J.G.), 2353 GA Leiderdorp, The Netherlands; and Canisius-Wilhelmina Hospital (C.R-W.), 6532 SZ
Nijmegen, The Netherlands

van Pareren Y et al. ] Clin Endocrinol Metab. 2003 Mar:88(3):1119-25
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HEIKEIE 45 ng/kg/d l
< HIKEE 45 (15 ) + 67 pg/kg/d (FB2EFERIAL )
HEIKiEIEE 45 (B15F) + 67 (5825 ) + 90 pg/kg/d (SB3FERIIE)

I S j

ERKHZFRTT 2 4FATEZ 2 12 SR RRNETE

EECRTRGEIE , EPEWEIERE: 50pg9/kg/d

van Pareren Y et al. J Clin Endocrinol Metab. 20C (£:£2017EE2CHEHEE)
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HEIRESTIE (pg/kg/d )

45 67 90
% (N) 19 20 21
Fid , Z(SD) 6.5+1.9 6.9+2.3 6.5+2.4
B , Z(SD) 5.9+2.1 6.2+2.5 5.8+2.4
B&SDS* -2.9+0.9 -2.7+0.9 -2.7+1.0
WRIERTUNRESS | Tcm 145.7+5.7 147.2+4.9 146.6+5.6
EE (cm) 170.4%6.6 171.3%6.0 170.5+5.6
1ZE 145, X ; n(%) 16 ( 84) 19 ( 95) 16(76)

SD  fofts - SDS - EfEsTL EROATINEAT , EREMERIRE: 50pg/kg/d

(2F2017FH\FCFEER)
van Pareren Y et al. ] Clin Endocrinol Metab. 2003 Mar:88(3):1119-25.
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FIRHEIRT FERdIE)

, TR oFE  4E THE BES
= 67 545 pg/kg/dZE1ELL
% -1 TT RSB RE M
(f) L1
fiIr -2 J J J J "
I of
-3 J p <0.01
L 45 ug/kg/d , FHIERS6.5%
y p<0.001  me7 ug/kg/d , FHIEEL6.95

® 90 pg/kg/d , FHIEFRE6.55

BESDS(BEHAERT=1%)

S EROATISNEAIE , [EREIEHIERS: 50ug/kg/d
SDS_: FEEEITS s Tt e
van Pareren Y et al. J Clin Endocrinol Metab 2003, (&%F2017FEZCHERBF)
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p<0.001
|
180
. 1;(5) 163 cm
£ 165
~ 160 | ___ o _ame S
It 155
IR 150
145
140
135
0
45 ug/kg/day 67 ug/kg/day 90 pg/kg/day
n=19 n=20 n=21
E s B BEES -
6719/kg/d590ug/kg/diaf HIBEH AR EES EROAFSMESATE  EhEERIES: 50pg/kg/d
van Pareren Y et al. J Clin Endocrinol Metab 200: (5201 7FEE2ChEEE)

Fredriks A et al. Pediatr Res 2000;47:316-23.



67pg/kg/digfr ALLRGIFERRFR LI/ 16cm

p<0.01 3
165 |
g 160 15.3 cm 15.7 cm
(& 2 / S D
i (-2SD)
JZH' 150
% \ 4 v
- 145.7 147.2
Bt
140
135 - .
RIEGE 45ug/kg/d R 67ug/kg/d
FREE Norditropin® {SJZ,EEA_ Norditropin®
NS NS5
SREZTANT AREZIRfS
iafr A iafr4aB
EROATSMEGAM , TPEIEER: 50ug9/kg/d
van Pareren Y et al. J Clin Endocrinol Metab 200 (5%F201 7565 FCHEBEE)

Fredriks A et al Pediatr Res 2000:47:*316-23
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45 pg/kg/d
® 60 pg/kg/d
[ [ T T T T T ® 90 pg/kg/d

4 J

O N U1 »~ U

IGF-I SDS

IGF-| SDSTE{ERZELRH
-3
-4 \ ERRSEFHREIESE

Afriels 60 18 30 48 60 72 84 AITEHRRE
EREERAT ()

IGF-1, BRERERFEREF-I ‘
EECTRNGSIT , T PEEESE: 50pg9/kg/d

. : 2201 758X ChERAR
van Pareren Y et al. J Clin Endocrinol Metab. 2005 i-1as JOO\ D). L1L1I-£0. ( e E:B)
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NordiNet® IOSFIANSWERIGH : tFFxigit

S Ll 2 NordiNet® IOST
e FFia e @I NordiNet®/
NGl rEipes %=E ANSWER Program

2001 2002 2016
HiERESlE

Bir

A E ISR R A K T B AR

LIT

- NEEEKESHNERABRNEERRHESS

*EFELAEFIFMERAMA; TEEREGrowthWinFINordiWindE TR IEEE,; +EIEmMNMIFEHIXTEB+
HEERIEYE ANSWER, American Norditropin® Studies: Web-Enabled Research EEIEE®HR: MEZZIFH
fAz; 10S, International Outcome Study ERERBIAR

Hoybye C, et al. Clin Epidemiol 2013;5:119-27




ANSWER I28: N=21,186

.ﬂ..w"k S5HER
4 BB swER
ARt .
1 406
zE | e~
875 L AR
2£E ‘ ) 1,362
NordiNet® IOS ‘ ANSWER IiH 686 SRR
ioiERin 2006548 1H 200246824H
Py = U%:ﬁgg N
sxiELE 20164128310 2016498308
PR s 1 P, R A TILE
i BHAGHD fﬂﬁ#% AT
2 5laPRAM 469 207 BYIEM B SEHI ST,
. N B R E EANE N IF AT
FEEEAL 20,548 21,186 ’ 9
y GHD, SGA, TS, CRD GHD, SGA, TS, ISS ARSI BERE
PHSHOERLAE 1SS, NS, PWS, AGHD NS, PWS, AGHD

AGHD, BAGHD; LPLV ROZAEARXRES; CRD, 1215w, GHD, JLEGHD, ISS, &S/,

1SS 5851 \ . EINIZE
Novo’ijr?sTk Iﬂvallab e a {SQ?V!IFWVV\\{III‘II(I)—\%%'O |s§§ Is']c;'lr:r égftt;rséa%cﬁ jr_lﬁﬂgtail.aspx?Command=GetTriaIDetaiI&TriaIId=HGH-2149&Index=2.
Accessed: 16 February 2018
Novo Nordisk. Available at: http://novonordisk-trials.com/WebSite/search/TrialDetail.aspx?Command=GetTrialDetail&Trialld=GHLIQUID-3676&Index=0.

Accessed: 16 February 2018.




HictHREE : TS BB EANSWERMIOSIRH

$31820,204, 17,995 JLEEFHZS5T7ANSWER KIOS InH

TSEEE , &7 1003 1374
SEBEMMETNIITSEEE 577 936
TIRIBTTHIEOSEE | %(SD) 8.9 +4.0 8.7 +3.8
SFIELGH FIE, mg/kg/X(SD) 0.049 +0.010 0.043 +0.012
SFHGH 87T HIE, mg/kg/R(SD) 0.049 +0.01 0.044 +0.009
BRIGHaTTFIERIFITIATITE & (SD) 3.0+24 43 2.8
IREINAHETSEEE AL, n (%) 75 (13.0) 189 (20.2)

HFRI/INIIE T IIE
GH, A RKBE,; NAH, #EGEMA &5, SD, Wi, TS, FraNsE &1k
NordiNet® IOS NSR, available on www.novonordisk-trials.com, last accessed 11 April 2018
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NordiNet ® |OS: #BiT TS TR B E 4K M= ATt

FIE KT RIPPEERIE

- TS) L BEBEFEREECaTIKIAT

& (N=771)
i
?% *D% = k éﬁTS E:%T—R" >0.045-<0.05
AT AT B E e mo/vs/day)
EXre BB R EVHETR ?UE 56%
- 45 (p=0.0135)F T EE ~Ere e

(p=0.0283)TSEE , HitEms
SDSHIERKHENIZEZE/REL (ﬁ_‘
%@E@J EEESEEIEE

%= )

IOS, International Outcome Study; SDS, standard deviation score; TS : Turner syndrome
Blankenstein O, et al. Eur J Endocrinol. 2017;177:145-55
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- (HREEROEITAETSEEREIE (n=294)
- R VI KEIEFIRER—E

HSDS HSDST{L{E
-1.2 1.2
-1.4 ~
—~ < 1.0
Tn -1.6 l il
[\ Cn 0.8
g(g -1.8 ga
]
o) -2.0 T 06
= <
©
gu- -2.2 Y=
Yo 0 0.4
(1))
2 2 S
20 26 <o 072
S £
-2.8 0.0
Heg F1F SE25F 3% B4 F1F 525 S35 BAF
GHIEFIE, 0.048 0.048 0.048 0.047 0.047 GHSRIZ, 0.048 0.048 0.047 0.047
mg/kg/day (SD) (0.013) (0.012) (0.012) (0.014) (0.013) mg/kg/day (SD) (0.012) (0.012) (0.014) (0.013)

ANSWER, American Norditropin® Studies: Web-Enabled Research; GH, growth hormone; HSDS, height standard
deviation score;

IOS, International Outcome Study; SD, standard deviation; SDS, standard deviation score; SE, standard error;
TS, Turner syndrome

Lee PA, et al. Int J Pediatr Endocrinol. 2015;2015:17
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100

E,I]DTS %‘%HSDS& HGEEE 890% B HSDS <-2 M HSDS >-2

@
o

65%

=
E#KHSDS , p<0.0001
. RESAFT , p<0.0001

[e)]
o

N
o

BELLH (%)

N
o

o

Baseline Year 4

- KHBJATY , p<0.0001
RS ER

HSDS <-2, iﬁ‘ﬁég below normal range; HSDS >-2, height SDS within normal range
GH, gro@h‘ HSDS, height standard deviation score; SDS, standard deviation score; TS, Turner syndrome

Lee PA, et al. Int J Pediatr Endocrinol. 2015;2015:17
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