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Growth in Full-Term Small-for-Gestational-Age
Infants: From Birth to Final Height

I, KARLBERG AND K. ALEERTSSON-WIKLAND
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Figure 3. The relative risk of being short at different ages for SGA infanis in
relation (o non-SGA infanis. The ratio is given for the two SGA definitions
used, i a birth length below —2 5DS (8GA) or a birth weight below —2
SDS (SGA).
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Cianfarani 2008

TABELLA IlI. Criteri per l'impiego del GH nei bambini SGA secondo la FDA (Food and Drug

Administration) e 'TEMEA (European Agency for the Evaluation of Medicinal Products).

FDA EMEA
Eta di inizio (anni) 2 A
Statura Non definita <-25DS
Velocita di crescita Non definita <0DS
Confronto con Non definito Statura oltre 1 DS al di sotto
la statura genetica della statura genetica
2001 2003
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13-10-2009 GarrETTA UFFICIALE DELLA BEPUBBLICA ITALIANA Serie generaie -n 138

NOTA 3%

Per poter accedere al trattamento con GH in individi nati SGA e
necessario rispondere ai seguenti criteri:

Bambini nati piccoli per I'eta gestazionale (SGA - Srall for Gestational Age) con eta uguale
0 superiore a 4 anni.

Peso alla nascita nei nati singoli uguale o infenie a —2 DS (< 3° centile) per I'eta
gestazionale, basato sulle tabelle di Gagliardi @munque inferiore a 2500 gr.

Eta al momento della proposta di somministrazione désH uguale o superiore ai 4 anni;

Statura inferiore o uguale a —2.5 DS e velocita di escita inferiore al 50° centile.
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e Selezione del pazienti

e Terapia con GH : efficacia sulla
statura finale

 Efficacia su altri parametri
e Eterogeneita dei risultati

o Safety
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Selezione del pazienti
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e Esclusione di altre cause di bassa
statura;

e \Valutazione secrezione GH ?
- no tests, IGF-1 basale

e Parametri auxologicl
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CONSENSUS STATEMENT: Management of the Child
Born Small for Gestational Age through to Adulthood: A
Consensus Statement of the International Societies of
Pediatric Endocrinology and the Growth Hormone

Research Society

P. E. Clayton, S. Cianfarani, P. Czernichow, G. Johannsson, R. Rapaport, and A. Rogol

It is proposed that SGA children aged between 2—4 yr who show no evidence
of catch-up with a height less than 2.5 sd should be eligible for GH treatment.

In addition, for those SGA children over 4 yr old who are showing no

evidence of catch-up, there was discussion about whether the cutoff for GH
treatment should be at a height SDS of less than 2 or less than 2.5.

J Clin Endocrinol Metab 92: 804-810, 2007

S. Bernasconi Clinica Pediatrica Universita di Parma




Sono nato piccolo. Mi aiuti a crescere? L’'ormone de lla crescita.

Selezione del pazient

Terapia con GH : efficacia sulla
statura finale
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Impact of Growth Hormone Therapy on Adult Height of Children Born Small
for Gestational Age
Arianna Maiorana and Stefano Cianfarani

Pediatrics2009
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FIGURE 4
Effect of long-term GH therapy on height gain in RCTs.
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Impact of Growth Hormone Therapy on Adult Height of Children Born Small
for Gestational Age
Arianna Maiorana and Stefano Cianfarani

Pediatrics2009
Treated Untreated Mean Difference Mean Difference

Study or Subgroup Mean 3D Total Mean SD Total Weight [V, Random [95% CI] IV, Random, 95% CI

Carel et al™ (2003) 21 1 102 27 0% 47 21.3% 0.60 [0.28-0.92]

Dahlgren and Wikland™ (2005) <2y -1& 0.8 41 -2 08 34 20.2% 0.40 [0.04-0.78]

Dahlgren and Wikland'® (2005) =2y -1.2 0.7 K -2 08 34 20.5% .80 [0.45-1.15]

van Dijk et al'* (2007) 1.4 1 vy 28 08 25 192% 1.20 [0.8B0—1.80]

van Pareren et al'* (2003) -1 08 54 -23 07 15 18.8% 1.30 [0.89-1.71]

Total (95% CI} 270 155 100.0% 0.85 [0.52—1.17]

Heterogeneity: © = 0.10; ¥* = 15.58, df = 4 (P = .004); /* = 74% 2 1 2

Test for overall effect: z=5.11 (P < .00001) .
Favors control  Favors experimental

FIGURE 2
Results of meta-analysis for adult height in RCTs, according to a random-model heterogeneity.
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Arianna Maiorana and Stefano Cianfarani Pediatrics2009
Mean
adult height
0.0

& Controls

-0.5 L] Cases
—1l0
-115
2
m -200 L
_2-15 i
-3.0 I : I
-3.5 1 T
-4.0 . .
van Pareren Dahlgren van Carel
et al™ (2003) and w0 Dijk etal™
Wikland"® etal” (2003}
(2005) (2007)
FIGURE 3

Effect of long-term GH therapy on adult height in RCTs.
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Selezione del pazient
erapia con GH: efficacia sulla statura finale

Efficacia su altri parametri
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TERAPEA CON GH
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S. Bernasconi Clinica Pediatrica Universita di Parma



Sono nato piccolo. Mi aiuti a crescere? L’'ormone de lla crescita.

Quality of Life in Adolescents Born
Small for Gestational Age: Does Growth
Hormone Make a Difference?
Horm Res 2005

Ellen M.M. Bannink?® Ywvonne K. van Pareren?® Nicolet C.M. Theunissen®?
Hein Raat® Paul G.M. Mulder? Anita C.5. Hokken-Koelega®

Table 2. Results of the TACQOL-S GH-treated SGA  Untreated SGA Effect SiZkll p value
group (n = 24) group (n = 13) {d)
Physical abilities
....adolescents born SGA, HS ool 0.5 {9.3}'; 743 (19.8 053 0.004
. . o 3.6 (7.4) 78.6 (16.6) 90 0.002
with a GH-induced eem——
i i i HS 75.0 (18.4) 65.8 (21.9) 0.42 0.234
Improved helght’ had in HRQoL 79.2(16.5) 69.6 (23.8) 0.40 0.283
many aspeCtS a Contact with peers
HS 81.0(18.5) 73.8(21.9) 0.33 0.296
better QoL than untreated HRQoL 85.7 (16.4) 76.3 (19.9) 0.47 0.110
adolescents born SGA, Contact with adults
) ) HS 85.2 (10.6) 70.9 (18.8) 0.76 0.017
according to the disorder- HRQoL 92.9 (4.4)° 80.0(15.1) 0.85 0.002
ifi i i Body image
SpECIfIC questionnaire. HS 88.4 (8.0)° 74.1(24.1) 0.59 0.038
HRQoL 91.2 (6.9) 81.8 (20.1) 0.47 0.191

Data are expressed as the mean ( =SD). There were no differences between the 2 dos-
age groups. * p < 0.05: " p < 0.01, compared to the untreated group (0 mg/m?/day). Higher
scores = Better health-related QoL (HR QoL ) health status (HS).

L Effect size = Positive effect size indicate better QoL in the GH-treated SGA group:
0.2 = d = 0.5 = small effect; 0.5 = &= (.8 = moderate effect; d = 0.8 = large effect. Neg-
ative effect size (not present) indicates better ()oL in the untreated SGA group.

2 Cronbach’s alpha was 0.57.
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European Journal of Endocrinology (2007) 156 195201

ISSN 0804-4643

CLINICAL STUDY

Effect of 2 yvears of high-dose growth hormone therapy on
cognitive and psvchosocial development in short children born

small for gestational age

K Lagrou, | Vander fbeillie r Froidecoear, M Thomas, G Massa®, 8 T{f[l_[]llLlL‘stz. M Craen®, M C Lebrethon?,
D Beckers™, I Francois®, R Rooman®, G Thiry Counson”, C de Beaufort™ and ] De F;c:tu:pp{:r‘

In conclusion, the
findings of our study do
not support an
Improvement of cognitive
function and behavioral
profile after 2 years of
GH therapy in young
prepubertal short SGA
children.

lla crescita.

Table 2 WPPSI-R or WISC-R scores® in the treated group (TRG;
n=17) and in the untreated group (UTRG; n=17) at start (TO) and

after 2 years (T2).

At start After 2
(TO) years (T2) PTO-T2
Total 1Q scores
Total group (n=234) 91.7 (16.9) 9576 (16.9)
TRG (n=17) 83.1 (15.7) 83.5 (16.0) NS
UTRG (n=17) 80.4 (18.4) 89B.0 (17.9) < 0.05
PTRG-UTRG NS NS
Verbal 1Q scores
Total group (n=234) 91.6 (17.9) 959 (17.3)
TRG (n=17) 892.3 (15.6) 936 (16.5) NS
UTRG (n=17) 50.9 (20.4) 89B8.1 (18.3) = 0.01
P TRG-UTRG NS NS
FPerformance |1 scores
Total group (n=234) 893.5 (15.87) 96.7 (15.5)
TRG (n=17) 94.9 (16.6) 94.8 (15.9) NS
UTRG (n=17) 92.1 (15.3) 985 (15.3) < 0.05
FPTRG-UTRG MS MS

AData are expressed as mean +5.0.
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Body Composition, Blood Pressure, and Lipid
Metabolism before and during Long-Term Growth
Hormone (GH) Treatment in Children with Short Stature
Born Small for Gestational Age Either with or without
GH Deficiency*

THEC SAS, PAUL MULDER, sawo ANITA HOEEEN-KOELEGA

BMI SD-score

J Clin Endocrinol Metab

.—l— 2000
R

0 1 2 3 4 5 6

yr of GH treatment

Fia. 1. Mean (sp) BMI sp-score before and during 6 yr of GH treat-
ment for group A (W) and for group B ().
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Longitudinal Changes in Insulin Sensitivity and Body
Composition of Small-For-Gestational-Age Adolescents

after Cessation of Growth Hormone Treatment . )
J Clin Endocrinol Metab2008

Rubsn H. Willkmsen, Stzn P. Willkmsan, and Anita C. 5. Hokken-Koelega

TABLE 2. Longitudinal changes in body composition after stop of GH treatment

SGA on GH, SGA after stop GH, P value, AGA,
mean (95% ClI) mean (95% Cl) onh vs. off GH mean (95% Cl)

Percent fat SD5° —0.20({—053-0.12) 0.14(—0.16-0.44) =0.0005 0.26 (—0.06-0.58)
Fi SDSheighf —0.04 (—-0.32-0.23) 0.25(—0.01-0.49) < (0.0005 0.30 (0.01-0.60)
LB M SDSheightb 0.06(—0.27-0.39 —0.21(—0.53-0.12) =0.0005 —0.41(—0.80to —0.03)
Trunk fattotal fat ratio 0.50° (0.48-0.51) 0.49 (0.48-0.50) 0.158 0.47 (0.45-0.49)
BMI SDS 0.05(—0.20-0.29) 0.03(—0.22-0.27) 0.648 —0.01 (—0.40-0.38)

Cl, Confidence interval.

# 5DS adjusted for age and sex.

b SD5peigne adjusted for height and sex.

S P =005 vs. AGA,
Discontinuation of GH treatment is, however,also assoc lated with an

Increase in percent body fat and with a decrease inlea  n body
mass,without changes in fat distribution.

S. Bernasconi Clinica Pediatrica Universita di Parma
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Long-term effects of growth hormone (GH) treatment on
body composition and bone mineral density in short children
born small-for-gestational-age: six-year follow-up of

a randomized controlled GH trial
Ruben H. Willemsen=®, Nicolette ). T. Arends=, Willie M. Bakker-van Waardet, Maarten Jansen$, Edgar

G. AL H.ovan Milg, Jaap Mulderfl, Roelof ). Odink**, Maarten Reesertt, Ceka Rongen-Westerlakenit,
Wilhelmina H. Stokvis-Brantsmagg, Johan 1. ). Waelkers== and Anita C. 5 Hokken-Koelega™

S. Bernasconi Clinica Pediatrica Universita di Parma

Table 4. Six-year changes in lumbar spine bone mineral density (BMD )
and bone mineral apparent density (BMAD, ) SDS of the GH- and control

lla crescita.

Clinical Endocrinology 2007

groups
SGA GH group
BMD, . SDS
Baseline —1-5 (1-00%
L-year —08 (D81
2-year —0ed (D814t
3-year —0-1 (D-6)**"1t
4-year —0-2 (0-7)**++
S-year —0-3 (D-5)**
6-year —0-3 (0T ++
BEMAD g SDS
Baseline —0-7 (1-3)*
l-year —0-4 (1-0)
2-year —0-3 (1009
3-year 0-1 (0-9)*=
4-year 0-0 (1-1)**
S-year —0-2 (0-9)
f-year 02 (14006

D |
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Selezione dei pazient
Terapia con GH: efficacia sulla statura finale
Efficacia su altri parametri

Eterogeneita dei risultati

S. Bernasconi Clinica Pediatrica Universita di Parma




Improvement in Adult Height after Growth Hormone
Treatment in Adolescents with Short Stature Born Small
for Gestational Age: Results of a Randomized

Controlled Study

JEAN-CLAUDE CAREL, PIEREE CHATELAIN, PIERERE ROCHICCIOLI, awp JEAN-LOULS CHATTSSAIN

GH induced a mean gain in adult height of 0.6 SDS units, | i, crdocrinol Metab 2003
allowing 47% of treated children to attain adult heights in

the normal range.

Gain was directly correlated to treatment duration.

A\ Height SDS at baseline B Aduit height sps
| control treatment | control | treatment
0 group group 0 group group
oRo I o O
2 2 Aaql]& & (E .
- - h o = P
% S
i o
I e o O O
=4 =4 C:nlu 2 o O %
il
O
-6 -6
Qa
0 1 2 3
treatment duration (years)

Fia. 2. Baseline (A) and adult (B) heights expressed in SDS in control and treated boys (1) and girls (C); the korizontal dashed line represents
—2 8DS: the univariate correlation between treatment duration and adult height is also presented (sloping dashed line).
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Eterogeneita del risultati

- eterogeneita delle cause degli SGA
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Small for Gestational Age: Short Stature and Beyond

Paul Saenger, Paul Czernichow, Ieuan Hughes, and Edward O. Reiter

TaBLE 1. Factors associated with IUGR Endocrine Reviews2007

Medical complications
Preeclampsia
Acute or chronic hypertension
Antepartum hemorrhage
Severe chronic disease
Severe chronic infections
Systemic lupus erythematosus
Antiphosphelipid syndrome
Anemia
Malignancy
Abnormalities of the uterus
Uterine fibroids
Maternal social conditions
Malnutrition
Low pregnancy BMI
Low maternal weight gain
Delivery at age <16 or =35 yr
Low socioeconomic status
Drug use
Smoking
Aleohol
Micit drugs
Fetal problems
Multiple births
Malformation
Chromosomal abnormalities
Inborn errors of metabolism
Intrauterine infections
Environmental problems
High altitude
Toxic substances
Abnormalities of the placenta
Reduced blood flow
Reduced area for exchange . .. . . o s\ (R
Infarcts S. Bernasconi Clinica Pediatrica Universita di Parma
Hematomas
Partial abruption

Adapted from Bryan and Hindmarsh (48).
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Is the Response to Growth Hormone in Short
Children Born Small for Gestational Age

Dependent on Genetic or Maternal Factors?
Horm Res 2009

0O.Mehls® A.Lindberg® M. Bettendorf® H.-G.Doerr? B.P. Hauffa® S.Kaspers'
T.Rohrer? N.Stahnke” M.B.Ranke' on behalf of the German KIGS Board

Table 2. Growth response to GH treatment during first and second treatment year

'—
All patients  Silver Russell Congenital Smokingof Serious Others p*
syndrome heart defect mother infection
of mother
Height velocity, cm/1st year 10.0%x1.85 10.3%x1.94 10.1 £ 1.66 9.7 £1.57 9.7%£1.72 99*198| n.s.

A Height velocity (height velocity 1% year
- height velocity pretreatment year),cm 4.54+1.99 416+2.02 402* 162 472F197 599%158 455*1.81§ ns.
A Height velocity (height velocity 2 year
— height velocity pretreatment year),cm 2.43%1.75 2.18%2.06 157162 237Xx168 354X1.80 248X*1.83) n.s.
Height response (A height — SDS 17 year) L.03X056 11207 1282019 098X059 098073 1.07X054] n.s.
Height response (A height — SDS per 2 years) 1.5520.67 1.78%0.8 150058 1.50+£0.54 156%0.59 1.59%0.62| n.s.

* Kruskal-Wallis test. n.s. = Not significant. —

S. Bernasconi Clinica Pediatrica Universita di Parma
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Subclassification of Small for Gestational Age
Children with Persistent Short Stature:
Growth Patterns and Response to GH Treatment

Wietske Ester®  Ellen Bannink® Marije van Dijk® Ruben Willemsen?
Danielle van der Kaay* Maria de Ridder®  Anita Hokken-Koelega®

Talle 3. Effect of GH treatment on growth parameters in the total population and in the short SGA groups

Total SG;’LL SGA:HW SGA:H““ HC P wvalue*®

Sex boysigils  75/68 24029 23/22 2817 0.24

Age at start Years £.81+2.29 7.12+2.42 6,49+ 228 6791214 040

=H dose mg/m*fday 111029 1.10+0.28 1.13+0.31 Lo9+02% 076
Horm Res 2008 :

Height

Start! SDs -304%062 305062 310062 -296F0.62 054

After 1 year® SDs -218+0.65 -225%0.64 -221%064 2072063 035

Changes during 1 year® SDS 086+ 0.36 0.81+£0.24 0.89 + 0.24 0.89+024 013

Weight

Start! sDS -3.00+092 -259+0.85 -332+085 -318+085 0.00007°

After 1 year® sDs -222+0.87 -152%0.84 -250%0.84 -229%0.84 0003

Changes during 1 year® SDS 078+ 0.43 0.67 £0.37 0.82 + 037 D.aa+0.37 002

HC

Start! SDs -L11*0.88 -077*x0.85 -1.19%085 -143+0.85 0.002°

After 1 year? sDs -0.A80+092 -046+0.87 -083+087 -l12+087 00017

Changes during 1 year® SDS 0.31%0.39 0.30£0.36 0.33 £ 037 0.31+036 091

Values are means (1.

HC = Head circumference; S05 = standard deviation score.

* Owerall p value is presented of the SGA groups.

Post-hoc testing showed: ® 5G A, differed in comparison to the SGAw and SGAp wy pe groups; Bthe SGA,
group differed from the SGA | ye Eroup.

! Means are adjusted for age at start of GH treatment.

* Means are adjusted for age at start of GH treatment and GH dose.

S. Bernasconi Clinica Pediatrica Universita di Parma
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Tweo Short Children Born Small for Gestational Age
with Insulin-Like Growth Factor 1 Receptor
Haploinsufficiency lllustrate the Heterogeneity of
Its Phenotype

Wietske &, Ester, Hermine A, van Duyvenvoorde, Carcline C. de Wit,
Alexander 1. Broskman, Claudia A, L Ruivenkamp, Lutgarde C. P, Govaerts,
Jan M. Wit, Anita <. 5. Hokken-Koelega, and mMonique Losekoot

The Methedands 1887, haight for ags

E'm:— Fatient A
J Clin Endocrinol Metab2009 ."..f ' __
o ' Start GH |

-“-“"”--

S. Bernasconi Clinica Pediatrica Universita di Parma
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European Journal of Endocrinology (20049) 160 557-560 ISSM 0804-4643

CLINICAL STUDY

Smallness for gestational age interacts with high mobility group
A2 gene genetic variation to modulate height

Mabila Bouatia N;Lil:'z"'"'. Marion Marchand®*, Christine Cavalcanti-Proenca®?, Samia l:l'.a;.:hnmuu."'?.
Emmanuelle Durand™~, Jean Tichet”, Michel Marre™”, Beverley Balkau®, Philippe E-'ru}_:u{:l""'“
and Claire Lévy-Marchal =

Paom = 0.03

98
96 - P.yq = 0.07
94 |
92 -
a0 -
88 -
86 -
84 -
82 -
80 -

SGA men carrying at least
one C allele copy of
rs1042725 show an
Increased height catch-up
T TC cc frequency at adulthood
(PdomZ0.03; Paddz0.07)

Height catch-up at adulthood (%)

Figure 1 Height catch-up at adulthood in SGA men. Height catch-up
was defined as height at examination above — 2 s.p. of mean height
in AGA participants. Pvalue is for v° test comparing height catch-up
frequency in TT genotype carriers (n=95) versus CT or CC
genotype carriers (n=147 and n=66 respectively). P values are
indicated for the additive (Pagq) and dominant { Pagom) models.
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Eterogeneita dei risultati

- eterogeneita delle cause degli SGA

- target genetico

S. Bernasconi Clinica Pediatrica Universita di Parma
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Prediction of Response to Growth Hormone Treatment
in Short Children Born Small for Gestational Age:
Analysis of Data from KIGS (Pharmacia International
Growth Database)

MICHAEL B. RANKE, ANDERS LINDEERG, CHRISTOPHER T. COWELL,
EERSTIN ALBERTSS0ON WIKLAND, EDWARD 0. REITER, PATRICK WILTON, axD
DAVID A. PRICE, o EEHALF oF THE KIGS InTERNATIONAL BoarD

J Clin Endocrinol Metab 2003

TABLE 3. Regression equation variables for predicting the
first-year growth response (cm/yr) to GH therapy in 613 children

born SGA
Parameter estimate Rank Partial R®

Intercept {constant) 0.4

Age at start (yr) —0.31 2 0.11

Welght sD score at start 0.30 3 0.05

GH dose img'kg - d) 56.51 1 0.35
=== MPFH sD score 0.11 4 0.01

R 0.52

Error sD (em) 1.3
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Eterogeneita dei risultati

- eterogeneita delle cause degli SGA
- target genetico

- eta di inizio della terapia
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TABLE 3. Regression equation variables for predicting the
first-year growth response (cm/yr) to GH therapy in 613 children

born SGA
Parameter estimate Rank Partial R®

Intercept {constant) 0.4
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Guadagno di statura finale (SDS) in funzione dell'e  ta di inizio
della terapia con GH (da 10 studi pubblicati)
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Eterogeneita dei risultati

- eterogeneita delle cause degli SGA
- target genetico
- eta di inizio della terapia

- dose di GH
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Cianfarani 2008

TABELLA IlI. Criteri per l'impiego del GH nei bambini SGA secondo la FDA (Food and Drug

Administration) e 'TEMEA (European Agency for the Evaluation of Medicinal Products).

FDA EMEA

Eta di inizio (anni) 2 A
Statura Non definita <-25DS
Velocita di crescita Non definita <0DS
Confronto con Non definito Statura oltre 1 DS al di sotto
la statura genetica della statura genetica
Dose (ug/kg/die) @ C B D

2001 2003
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Growth response to an individualized versus fixed dose
GH treatment in short children born small for gestational
age: the OPTIMA study
Heike Jung, Christol Land®, Claudia Micolay, Jean De Fh:tu:pp{:rz". Werner F Blum and Eckhard Schinan®
European Journal of Endocrinology 2009
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Figure 3 Height velocity at baseline and after 12 months of GH
treatment at either a fixed high dose (FHD) or individually adjusted
dose (IAD); box plots present mean (fat line), median (slim line),

S. Bernasconi Clinica Pediatrica Université di Parms 25th and 75th percentiles (box), minimum and maximum values
(whiskers).
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Reduced levels of GH during GnRH analogue treatment in
pubertal short girls born small for gestational age (SGA)

Daniélle C M. van der Kaay* T, Susan R. Rosef, Marije van Dijk*, Cees Noordam§, Eva van Rheenen*t

and Anita C. 5. Hokken-Koelega*t o )
Clinical Endocrinology 2009
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Eterogeneita dei risultati

- eterogeneita delle cause degli SGA

- target genetico

- eta di inizio della terapia

- dose di GH

- polimorfismo del recettore del

GH
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GH responsiveness in a large multinational cohort of SGA
children with short stature (NESTEGG) is related to the exon
M. Tauber*t, W. Estert, F. Auriol®, C. Molinas®, ). Fauveltg ). Caliebetl, T. Nuogenttt, L. Fryklund*=,

M. B. Rankef, M. O. Savagett, A. ). L Clarktt, L. B. Johnstontt and A. C. 5 Hokken-Koelega#
on behalf of the NESTEGG group

The exon 3-deleted/full-length Growth Hormone

Receptor Polymorphism Does Not Influence the Effect

of Puberty or Growth Hormone Therapy on Glucose _ _

Homeostasis in Short Non-Growth Hormone-Deficient J Clin Endocrinol Metab 2008
Small-for-Gestational-Age Children: Results from a

Two-Year Controlled Prospective Study

L. Audl,* A. Carrascosa,™ C. Esteban, M. Ferndrdez-Cancio, P. Andaluz, [, Yeste, R. Espadero,
M. L. Granzda, H. Wollmann, L Freklund ard the Spanish 554 Study Group
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Growth Hormone Receptor Exon 3
Isoforms and Their Implication in
Growth Disorders and Treatment Horm Res 2009

Alexander A.L. Jorge Ivo L.P. Arnhold

Table 2. Common confounding factors observed in association studies that evaluated the GHR exon 3 genotype

Confounding factors Suggestions for future studies

Type 1 error (false-positive results caused
by multiple tests or small sample size) Meta-analysis studies
and type 2 error (false-negative results due In the case of multiple tests, adopt appropriate statistical significance levels for
to scarcity of sufficient power to generate interpreting results
reliable and reproducible results) - Choose adequate endpoints and the best statistical strategy to optimize results and
avoid false-positive results caused by statistical error
- Avoid subgroup analysis

Large prospective studies to achieve a large enough sample size for sufficient power

Genotype error - For GHR exon 3 genotype, always confirm GHRd3 homozygous status

~ Routinely confirm 10% of genotyped samples, to assess the presence of genotype error
Phenotype error — Analysis of homogeneous populations
Population stratification - Use genomic control to assess population stratification
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Selezione dei pazients

Terapia con GH: efficacia sulla statura finale
Efficacia su altri parametri
Eterogeneita dei risultati

Safety
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INSULINO-RESISTENZA

Rischio stimato maggiore in soggetti SGA che vanno incontro a

catch-up growth spontaneo
— non candidati alla terapia con GH

SGA + fattori di rischio per insulino-resistenza

(familiarita per DM tipo II, obesita, segni clinici di
resistenza insulinica)

. 5

Attenta valutazione tolleranza glucidica prima, dur  ante e dopo la terapia.
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Insulin Sensitivity Decreases in Short Children Born Small for Gestational

Age Treated with Growth Hormone

Sana BarHmanig, MO, SUsANKE BECHTOWD, MO, Wai TER BoMRG, MO, STEPHANE PUTEKER, MO, MarTHss Bora, MO AMND

HasE PETEL SOwaar, MOy PO

J Pediatr 2009
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Figure I. A, Changes in HOMA after 1 year of GH treatment (P = 03],
and B, Changes in ISI after 1 year of GH teatment (P <2 .001). Left
panels: Boxplots showing medians, first and third quartiles and ranges,
extreme values excluded. Right panels: Individual patient values.
Continuous lines represent pubertal children; dashed lines represent
prepubertal children.
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Small for Gestational Age: Short Stature and Beyond

Paul Saenger, Paul Crernichow, Teuan Hughes, and Edward O. Reiter
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FiG. 14. Fasting insulin concentrations (mean and 95% confidence
intervals)in untreated short children born SGA and in those receiving

GH therapy at a dose of 100 pug/kg-d for up to 2 yr. [Adapted with
permission from de Zegher et al. (357).]
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Risk Factors for Diabetes Mellitus Type 2 and Metabolic
Syndrome Are Comparable for Previously Growth
Hormone-Treated Young Adults Born Small for
Gestational Age (SGA) and Untreated Short

SGA Controls

J Clin Endocrinol Metab 2007

Marije van Dijk, Ellen M. N. Bannink, Yvonne K. van Pareren, Paul G. H. Mulder, and

Anita C. 5. Hokken-Koelega

TABLE 3. BP, BMI, zerum lipids, and IGF-1 and 1GFEP-3 levels in previously GH-{reated S3GA subjects and unirested SGA controls

OH-ironted S0A groap

Untrontad short

Boualing & yr of GH 6§ months afar OH B.5 yr aftar GH BOA oontrols
Glucose | mmobTiter) 4.2 105 5.000.67 LT (0.5 1.9 (055 SRR B
Insulin imUiter 6.2(3.58) 16.0{8.0F 8.8 (T4} $.3(3.9F 10.7 {5.4)
Frsting G/ 1.1{1.4) . (03 (LT (.4 g (02 .6 (0.3)
HhAle (%) H000.5) ia{04r 4.7 (DAY 5.2 (0.5 S (L)
Bystolic BFP (mm Hg) T 1) 1104127 1153 (12 6 110.9 (8.9 121.6¢11.63
Digstelic BF (mm Hg) HT.9(8.5) BE.T{T.2 B4 (.2} 63,8 (6.3 TET (6.3
Systolic BP SDBE 1.1 o 0a1eEr A (1L.2¥ LR TE A 1.3 (050
Miasiodic BP SDS 1.1 —{L.5 (0.6 05 (0.3 0.1 (055 1.0 0.5
HMI (Egp'm™) 14.7 (1.8} 9.1 {2.8F 2006 (2.8F T3 4 (2 T FTEHII
BMI SDS -0E1ar 0] (LE 2 (L0 —0.1 0TE LR
Waist circumfarencs (em) T4.9 (6.7 T4.89 (&3
Cholesters] immalliter) 1608 3 6106F .1 (D 6F 4.9 (0 Byfbe 48001
LD ¢ (mmolTiter) 2.8 (0.8 21067 2.5 (g g (0Tr
HINL-c {mmolliter) L& {0 L1 (02r L1 0.2y 1.4 (093" L2005
TiZe cmmelditeri 1.0 0.6 1.4 (0.8) 1.2 (&) L4 (L3 1.0 0.6
ICF-1 308 ~08L1" La{0.7Tr* —{.4 (0.7 ~06 L0V
IGFHP-I SIS — 1,9 {04 1.2 (1.07* — L6 (G~ ~1.2(0.7F
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TABELLA IlI. Criteri per l'impiego del GH nei bambini SGA secondo la FDA (Food and Drug

Administration) e 'TEMEA (European Agency for the Evaluation of Medicinal Products).

FDA EMEA

Eta di inizio (anni) 2 A
Statura Non definita <-25DS
Velocita di crescita Non definita <0DS
Confronto con Non definito Statura oltre 1 DS al di sotto
la statura genetica della statura genetica
Dose (ug/kg/die) @ C B D

2001 2003
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ame news farmaci
febbraio 2011

II CHMP ha confermato che non esiste un problema immediato ed ha ricordato a1 prescrittor: che non

deve essere superata la dose massima consiglhata che, come gia detto, &€ part a 50 microgrammai/kg/die.

L'EMA ha inoltre precisato che lo studio SAGhE é ancora in corso e che in futuro sono attesi ulteriori
risultati.
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