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® Silver-RussellZZ&1E (SRS, OMIM #180860)
Fe— A Ilm PR AR A& 7 R MW

® 19534EMI19544E, Silver XRussellE & XK &
—REAFRHEKE, EFHMER/D. FEHR AN
F2 A2 AN ok R BT

® RJHZLE1:30000 F]1:100000,
R RENSTE, TRER

[JL)

Lim AL, et al. Semin Cell Develop Biol 2010; 21: 201-208
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Neonatal Features Infancy Later Onset

Low birth weight and IUGR £ HiZE (A& Delayed closure of anterior fontanel 7 %38 i Delayed bone age B #$%EiR

Neonatal hypoglycemia WA LR MpE Frontal bossing  RiZRZEH Delayed psychomotdf#szshh reinss

Feeding difficulties ML PR ¥ Broad forehead tapering to a narr@a#ERInF = Premature juvenility & 8 A~ 52

Narrow and high-arched palate 235 &%k Downturned mouth Eim| Scoliosis BHAEMN

Protruding ears BXE Lack of catch-up growth g#F4K kK Testicular cancer 25158

Micrognathia INT R Wilms’ tumor WilmsJg Testicular seminomasks & 41 g i

Genital defects, for example, ambiguous genitalia, Craniopharyngioma k=g Hepatocellular carcinoma fHjE
cryptorchidism, hypospadias 452 7%, #H. B2, RETH

Limb abnormalities, for example, limb asymmetry, clinodactyly,  Vitiligo =} 330 Precocious puberty 5.3

camptodactyly, syndactyly, clubfoot, hip dysplasia, radial
hypoplasia, and absent thumbs Bf&R%, TXIFR. fRELZH. WA

Inguinal hernia 8 B

Cardiac defects, for example, ventricular and atrial septal defects,
patent ductus arteriosus L ERGE

Renal anomalies 5 P W 7
Cleft lip Pz
Cafe au lait patches AT HEBT

Silver-RussellZi SRR RIS 7

Spiteri, B. S., and Y. Stafrace. Neonatal Network Nn 36.4(2017):206.
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* SGAR TR ZHr, B—
RZREE. iG)L. RRME
Bl PRIEsm i 7 5 PR
FERR, HAaIESilver-

RussellZ£&1

SRS

Py K SRSH A=

Y. LG, Pefofk S%Glggﬁ e JLEFT A SRSE JLEINH
AR N Y Ly — . _
e e fR B RIS S KR T R G
RPE _ :
MR 2SDS A4 JE A KB

« (BHIAEFTESRSE JLEIN
SGA, NLHREHE7S YLtk
BASE AR AL

SRS H EL S H 5 #151.2+7.8cm(-3.7SDS)

2 $%139.7+7.4cm(-4.2SDS)

Wollmann, H. A., et al. European Journal of Pediatrics 154.12(1995):958-968.
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Home page: National Library of Medicine (US). Genetics Home Reference [Internet]. Bethesda (MD): The Library; Available from: https://ghr.nim.nih.gov/.
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ARAIIRR S BAEME . M. 2955748
RIERER B ERY AE. BEE R,
B A ) LK

B BERGRE BE. RIE TR,
T B M E R REAE
AN\ FI RS
B K IR — NN ER D X RSB Y
ESRBIBZ. ASD. WIFEZEM ALK /) s
KHARCHT I & hE R 3 1

5AESRSHISGAREL, MMLAAME GO Ml MR . RS
IEPU. TR KBS, JTH E%JHET i EE A8 4k B G 1) )L

Kumar, Sunil , et al. Cases Journal 1.1(2008):304-304.
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Characteristic All Boys Girls

Age at adrenarche (y) 8.7 (?"O 10 5) 9.2(7.6,109) 8.1(6.6,10.1)
Bone age at adrenarche (y) 8.0 (5.8 ) (53) 8.3(7.0 } (26) 6.8 (5.6,9.5) (27)
Age at pubarche (y) 11.2(10.5,12.2) (51) 11.7(10.7, 12.8) 27) 9.8(8.3, 10.8) (24)
Age at gonadarche (y) 11.3(10.0, 12.2) (51) 11.9(11.3, 12.8) (28) 10.2(9.7, 11.1)(23)

F AR THERIBL (IML7EDHEASHKR & >500 ng/ml) B3R EI SRSZEJL'E LR
INREVITNAERS, B%9.2% L8.1%, R IEH LB 31T uli-
13% & JLH B "XLHWL I, B IEANEEGE . ARMrhGH s YA & 5

Total Group SRS
SRS Non-SRS PValue® 11p15 mUPD7? Idiopathic P Value®
At onset ot puberty
Age, y
Total 10.8(1.3) 11.7(1.1) <.001 10.9 (1.3) 8(1.0) 11.4(1.3) 02
Boys 11.4(1.1) 12.0(1.1) .02 11.5(0.9) 103(1 0) 12.0(1.0) .04
Girls 10.2(1.3) 11.2(1.0) .003 10.3(1.4) 9.2 (0.4) 10.7 (1.3) 16

BFHREMBEBIRET SRSEILEFFWEshFERELEH IR, S5IESRSHISGA
BLAHLE Ja B e R Al

Binder, Gerhard , et al. J Clin Endocrinol Metab 102.11(2017).
Smeets, C. C., et al. Journal of Clinical Endocrinology & Metabolism 101.5(2016):jc20154273.
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& R 12 W —F8 F HEFENH-CSS A2 Wibnf
H B Silver-RussellZZ &1t —FRim R i2 W, FERE TRMEMERIE KRR

Netchine-Harbison CSS Netchine et al. (2007) _(7) Birmingham (9)
B-factor system (4 or more positive = "likely- SGA mandatory + 5-factor system (3 of 5 4-factor system (3 or more positive
SRS") positive = "likely-SRS") = "likely-SRS")
1) SGA birth weight and/or length =-25035 MANDATORY: SGA birth weight and/or length =- 1) SGA birth weight =-2505
2508
2) Postnatal growth =-25DS at 24 months® or =-25DS 1) Postnatal growth =-25035 at 24 months? 2) Postnatal growth =-2505 any time after
from MPTH at 24 months? 2 years
3) Relative macrocephaly at birth® 2) Relative macrocephaly at birth® 3) Relative macrocephaly ©
4) Body asymmetry® 3) Body asymmetry 4) Body asymmaetry
5) Feeding difficulties® and/or low BMI (BMI s-25D5 at | 4) Feeding difficulties® and/or low BMI (BMI =-25D5S
24 months)? at 24 months?
6) Protruding forehead as a toddler 5) Protruding forehead as a toddler

*at 24 mo £ 1mo

b defined as head circumference SDS 21.5 SDS higher than birth weight or length

¥ defined as head circumference SDS 21.5 SDS higher than weight or length at the time of measurement

¢ defined as LLD of 20.5cm OR arm asymmetry OR LLD <0.5cm with at least two other asymmetric body parts (one not relating to the face)

4 defined as use of a feeding tube or cyproheptadine (appetite stimulation) for a child with a very low spontaneous food intake

« —BFLRRY/RABMRFFARE, FHIEFESRSEF HAEERSGA, BrLAZENetchine

YA R ERE EIRNH-CSS, 2IEmHENIGR S Miisi

o M RSKIEE AT AR H, X HISRSMIESRSKISGAR LRI B IFRE; ARIEZHT
MR, LRMWEEAES TR, RAWHE45rnME B aREEN LRI MR,

A s RZHTSRS
« RABEEK L ESHTEMRE, TIRMEL-35 8 F JLHE M B A K22 pril &5

Azzi, S. et al. J. Med. Genet. 52, 446-453 (2015) .
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MH C55 (%) Metchine eral (%) Birmmngham (%)

Sensitivity (Birmingham articlel WA 700 820
Specificity (Birmingham article) M A 81.0 80.0
Sensitivity (Metchine-Harbisen data) 079 91.3 837
Specificity (Netchine-Harbison data) 364 45.5 450
Positive predictive value 767 782 T6.6
Megative predictive value BEO 714 6.3

* Netchine-Harbisonlffi [R¥F73 24 (NH-CSS) 5 AWM RIES
RGBS FREE. FHEmUES

« NH-CSSi## 22> F4%tndE, B RAIEE IERIESRSEH
c IEEFERIA TS, NH-CSSWrREMAH (NHEZBILEELEEE
KFBMIERLZET) , GRS TEH

Azzi, S. et al. J. Med. Genet. 52, 446-453 (2015) .



® Upd(7)mat (10%)

® Submicroscopic chromosomal
aberrations (1%)

= Idiopathics (39%)

« ICR1 hypomethylation (50%)

»« MLID

¢ j(%BﬁSRsy‘jﬁ&ﬁ’ 'fEl.
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Ishida, M. Epigenomics 8.4(2016):563-580.
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kiﬁmﬁﬂ IE % Jutafk11p15 B 2L R 45 4

Telomeric domain Centromeric domain
- ,_____________________1 ___________________ N r l N
Maternal — H19 O 'é— ———— KCNQ1 ( CDKN1C —
Paternal — , IGF2 f— — — — — ( ) —
: H19/IGF2 IG-DMR ' KCNOIOT]| KCNQIOTI
H TSS5-DMR
r_________________________________________________________C_::I—E'_:_______________________________________________________________________________________::: ________________
° L 000 00 © |
: Binding of CTCF results |
‘Maternal — < »——————— HI19 A1|B1|B2|B3 AE B5|B6 | B7 — — 9 !
| in maternal expression of H19 |
| -~ 222 22 2 ’
. Enhancers 2 S35 S5 S
| L AAA AA A
! Methylation enables
iPaternal —{ < — — — — ——nu —.— - B7 — — y
: A1|B1[B2|B3 H A2[ B5|B6 87 13 paternal expression of IGF2

__________________________________________________________________________________________________________________________________________________________________________

« RIEHFIEER (IGFIMKCNQLIOTL) MR R IAR K (CDKNICFIHL19) AL T Hufik
11p15 54 KA Bt 2K
« HIOMIGF2H %R H19/IGF2 IG-DMR (EFEZREF X R, XFRICRL)IEY,
CDKN1CHICNQIOT1HEZF Z R KCNQLIOTL TSS-DMR (XFRICR2) T

« EFEOT, SEEEEICRIATIERENREEFIEEB (zinc finger protein, CTCF)
g4, [HWIGF2E 3 FRIHIO NI R FHIMEIERH, SFEEEMEIGR2UIRR; IR A4
ICRLATF HEARSIHBHIECTCFE S, MRFEEIGF2REA

Wakeling, E. L., et al. Nature Reviews Endocrinology 13.2(2017):105-124.
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Paternal IGF2/H19 IG-DMR LOM EEE

jKCNDI CDENI1C
—fie 0+ —--—-—"1 .]—lj— Maternal A2 YE I H19/IGE2 1G-DMRJE &t
O —— 1 | (i)l—i [~ Patemal [} fEAEME | GE2EIERAD, &
e hylation T JEMEH10R AN, S EKZR

of H19/IGF2 IG-DMR

Maternal duplication of both domains

— -0}~ @I veema CNV:
O L @I e R R SRR A
—{ 1 — ] () i —Paternal  ZEMIRE R, CDKNLICRIEHE N

Maternal duplication of the centromeric domain

— O e @I v
_:l_._:}_——— —| | [) H }— Paternal

Maternal CDKN1C gain-of-function mutation

— O @ veena PR
— O { IO Freena  SHRMECDKNICHRERGURE

Paternal IGF2 loss-of-function mutation

— IO @ e RUFHEIGR2T B R TR
—HO-LEG- - {0} e

Wakeling, E. L., et al. Nature Reviews Endocrinology 13.2(2017):105-124.
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Ishida, M. Epigenomics 8.4(2016):563-580.
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41814932 2618 XA H

Chromosome 14q32.2 Imprinted Region Disruption as an
J c E M oo A [ternative Molecular Diagnosis of Silver-Russell Syndrome

Sophie Geoffron, Walid Abi Habib, Sandra Chantot-Bastaraud, Beatrice Dubern,

Virginie Steunou, Salah Azzi, Alexandra Afenjar, Tiffanny Busa,
' DNA methylation Ana Pinheiro Canton, Christel Chalouhi, Marie-Noélle Dufourg, Blandine Esteva,
‘ Al Erarin e . s A
Materally expressed gene Malafw.le. r:mm,__,aﬁ.-lu Guﬂjnen:_ éve, Solveig Heide, E-er‘uan;.ﬁl:..ll.:icir: H.gnes Linglart,
Fanny Morice Picard, Catherine Naud-Saudreau, Isabelle Oliver Petit,
Paternally expressed gene Nicole Philip, Catherine Pienkowski, Marléne Rio, Sylvie Rossignol,
Maithé Tauber, Julien Thevenon, Thuy-Ai Vu-Hong, Madeleine D Harbison,
| Unexpressed gene _Jennifer Salem, Frédéric Brioude, Iréne Netchine &, Eloise Giabicani

} Maternal allele

Paternal allele

14q32.2 region

DLKI RTLI

SRSHITempleZE & 1E(TS) &3R8 B A1 X &l 8 B i) BN 2 Rl s

284414032 2BNE X B AR E K BEH, 72.7% (16/22) BFHNH-CSSEA>4/6 7] IR ZHTSRS;
JE11p15 LOMMlupd(7)mat@E, 14q32.2E070 X7 % F/E SRS T2 Wi i X — ik #%,
AFEupd(14)mat, MEG3/DLK1X A Y5 H# R ELHE MEG3/DLK1:1G-DMR LOM



R IR LR —F Atk

» MLID —— ZANENE 7 st A e, Al RE Rl I e 3
VR IR T2 R 5848 (IINLRP2.  ZFP42)5 M 1F 5 B 34K 1)
SN AN GERF 1] 5]

> upd(20)matFlupd(16)mat

> CNVs —— Cik o I 30 20 1t 45 T =

Fontana, L. Epigenomics (2018):897-909.
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MS Southern Yes Single loci Yes Single Quantitative Large amounts of DNA required; time-
blot consuming; no differentation between different
types of (epiymutations
MS PCR Yes Single loci Yes Single Fast and easy Mo differentation between different types of
(epiymutations; only semigquantitative
M5 Yas Single loci Yes Single Quantitative Mo differentation between different types of
pyrosequeancing (epiymutations
QANMA Yes Single loci Yes Single Quantitative Mo differentation between different types of
real-time (epiymutations
PCR-based
methylaticn
assay
Bisulfite Yes Single loci Yes Single Quantitative Time-consuming, cloning necassary; no
sequencing differentation between different types of
(epiymutations
MS MLPA Yas Several Yas Up to Quantitative; Sensitive for DMA quality
loci 46 target  differentiation
sequences between (epi)
mutations;
detection of
MLIMD
MS SMUPE Yes Several Yes Multilocus  Quantitative; MNo differentation between different types of
loci detects MLMWD (epiymutations

fIndeed, a huge number of techniques have been reported but we can present only those procedures widely applied by many laboratories.

CGH: Comparative genome hybridization; CNV: Copy number variation; MLMD: Multilocus methylation defect; MS: Methylation-specific; MS MLPA: Methylation-
specific multiplex ligation probe-dependent amplification; MS SNUPE: Methylation-specific single nuclectide primer extension; MSA: Microsatellite analysis;
QAMA: Quantitative analysis of methylated alleles; SMP: Single nuclectide polymeorphism: UPD: Uniparental disomy.

H BT 25747 U FH S 3l ) A2 H B AR 57 1 22 JE B MO E SR EH T 38 SR (MS-
MLPA), R RIS 734 2 A0 R 75 B R A AL T D0, (E AT Ar A5 52 BR 1l 44
PN DI BEAL A VR 31 BT PR Al

Eggermann, T, et al. Expert Review of Molecular Diagnostics 12.5(2012):459-71.
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MLID test
OR
ICR1 methylation test

4

Normal ICR1 methylation or
Chr7 DMR hypermethylation

[ ] V4

upd(7)mat test 11p15.5
(Microsatellite analysis) duplication/deletion

‘ ‘ (-1%)

u':‘.’glg;at Normal Chr7 ‘
Microsatellite
‘ analysis
confirmation

Cytogenetics,
array (SNP, CGH)

" 4 N

Abnormal karyotype,
duplication/deletion
outside Chr7&15

No molecular anomalies -
‘idiopathic group’ (140%)

&

Sanger sequencing candidate genes (e.g.
CDKN1C, IGF2) or high throughput (NGS)
genome/methylome analysis

ICR1 methylation defects

1~

ICR1
up((’r(::e))m = hypomethylation
(-50%)

4 2

Microsatellite
analysis
confirmation

4 4

MLID (-10% of
ICR1 hypo)

Screen

aaterai Test different
effect genes ;:;i:::;?;
(e.g. NLRPs)

Optional research
based tests

Current routine
diagnostics

A BT SRSHIZRI R, B R IHAEHFRSRS
— R4 FRI 35H19/IGF2 IG-DMRAIKCNQ10T1 TSS-DMR, GRB10 alt-TSS-DMRAIMEST alt-
TSS-DMRIIDNAF ZE4L 40 #T; Wi 11p158k 75 YetofA fiAe il 45 S 2 BH 1, TR [X 7 RV A5 22 2K

A5, CNVHupd, LAIPAL A& XU

MFAREID T RERAKIZESRS &, WEdEER (NGS) ZERH/HEHALNFF /)t

Ishida, M. Epigenomics 8.4(2016):563-580.
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Diagnosis and management of
Silver—Russell syndrome: first
INternational consensus statement

Emma L. Wakeling®, Fredéeric Brioude?—, Oluwakemi Lokulo-Sodipe®°, Susan N. O'Connell”,
Jennifer Salem?®, JJet Bliek®, Ana P N, Canton’®, Krystyna H. Chrzanowska'’,

Justin H. Davies’?, Renuka P. Dias ™55, Beatrice Dubern's'7, NMiriam Elbrachit’ s,

Eloise Giabicani?—=, Adda Grimberg’'®, Karen Gronskowv?®, Anita C. 5. Hokken-RKoelega?’,
Alexander A. Jorge’®, Masayo Kagarmiz?, Agnes Linglart?3, Mohamad Maghnie?s, Klaus
Nohnilke?s, David NMonk2°, Gudrun E. Moore?”, Philip G. Murray?s, Tsutomu Ogata®®,
Isabelle Ofiver Petit?°, Silvia Russo®’, Edith Said3233, Neropi Toumbass35, Zeynep Tomers°,
CGerhard Binders®, Thomas Eggermann’s, Madeleine D. Harb;son37 I Karen Temple®°,
Deborah J. G, Mackay® and rene Netchine?—=

Abstract | This Consensus Statement summarizes recorm
investigation and management of patients with Silver—R
disorder that causes prenatal and postnatal growth reta
between the care of individuals born small for gestationa
specific management issues exist and evidence from cor
primarily a clinical diagnosis; howewver. molecular testing
diagnosis and defines the subtype. A ‘normal’ result from
diagnosis of SRS, The management of children with SRS
approach. Specific issues include growth failure, severe t
problems, hvpoglycaemia, body asymmetry, scoliosis, mag
challenges. An early emphasis on adequate nutritional st
rapid postnatal weight gain might lead to subsequent ing
benefits of treating patients with SRS with growwth hormg
motor development and appetite. reduced risk of hwpog
should be aware of possible premature adrenarche. fairl
insulin resistance. Treatment with gonadotropin-releasin
progression of central puberty and preserve adult height
to determine the natural history and optimal manmnageme=
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R A 5 R AU S B
Clinical non-$§S
Total SRS 11p15LOM upd(7)mat SRS SGA
% (total no. | % (total no. | % (total no. | % (total no. % (total no.
of patients) | of patients) | of patients) | of patients) of patients)
NH-CSS Factors:
Birth weight/height < -25DS ° 91.7 (60) 100 (35) 72.7 (11) 85.7 (12)
Relative macrocephaly 85.7 (209) 99.1 (112) 85.2 (27) 55.4 (56) 15.8 (146)
Postnatal height = -2SDS 84.2 (317) 83.8 (173) 80.9 (47) 86.8 (83) 87.7 (146)
Protruding forehead 88.1 (201) 93.7 (126) 100.0 (27) 77.6 (76) 17.1 (146)
Feeding difficulties 70.4 (307) 71.7 (173) 87.2 (47) 54.8 (73) 25.3 (146)
Asymmetry 57.3 (473) 77.4 (226) 29 (62) 39.5 (157) 6.8 (266)

11p15 LOM LB EA S FAR, A2 )5 5 =SDSE AR AW, B 5 R B H 14
AXFFRS ANMEMEASERFEE (EEBEURGRE) , EIFRRIIRREI™ R

JEAMIG FF AL RE FE AT R

upd(7)mat & JLAJ5 5= SDS FE ., 5 MIMAIEsi K §iE4%
£15H19/IGF2 1IG-DMR FIKCNQ1OT1 TSS-DMRi11p15E & Hi# HASRSER, (H
B TR FR, R E IR %] gt
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FEEHTFIESRSKISGARE )L, BIEZ ML IERYLaikE

REIR B i PR R I AT FH T 45591

Table 3 | Differential diagnosis of Silver—Russell syndrome in patients with

Feature

Birth weight
s5D5

Adult height
ramge {crm)

Facial
featwres

Oitheer
featwres

Inheritamce
and
molecular
abmoarmality

Bloom symdranmse
(#210900)

Mean: —4.6

= Male patients:
128164

= Female patients:
115160

Marrov face with
wendernd eseloped
malar area and
mandible, fasrly
PrOMmENEnT Mose,
SUIM-SEnsiThve
telangiectasia in
malar distribwtion

Patchy areas of
hypopigrmented amd
hyperpigmented skin,
feeding difficulties,
Feighs turmour risk
(44% develop cancer
by age 25 years),

vy pogomadismm, Typpe 2
diabetes mellitws,
irmmnunodefichency
chromosomal
instablivy with
increased frequency
of sister chromatid
exchange

= Agitosonmal
MECeSan e

= Mutations in
RECOL3

= High prevalemnce im
Ashkenazi levsish
pogpulatiom

Mijmegen
breakage

syndrome
(#251F60)

Mean: -1.6

= Male patients:
161-172

= Fermale pathents:
150165

relative microcephal

Syndrome (OMIM number)

MOPD Il {(#210720)

Mean: -39

Mean: 96

Meier—Gorlin
symndrome (#224690,
#61380, #613803,
#613504, #613805)

Mean: -3.8

= Male patients:
136157

= Female patients:
127-150

A EL AR XS AN Sk e T 4 5

moderate D

Receding forebhwead,

POt
mid-face, srmall
mandible,
up-slanting
palpebral fissures,
lwmg nose and
philtrem, large ears.
Sewvere, progressive
milcrecephaly,
immunodefichency.
CRMOET
predisposition,
chromosommal
instabilivy amnd
reanrangements,
café au lait spors,
prEature owarian
Failure

= Auinosaonnal
reCassive

= Mutatkons in MBN

= High prevalence
in Slawic
population

Proménent, bong,
broad nose with
hypoplastic thp, low
insertion of columella,
promuinent eyes in
infancy, micrognathia

Mean OFC at birth
—4 6505, progressive
microcephaly,
mesomelic limb
shortening,
Prgressive
metaphyseal

bomne dysplasia,

hip dysplasia,
acanthosis nkgricans,
insulin resstanoe,
eyt anchidism,
intracranial anewrysm,
dental anomalies,
squeaky vobkce

= Autosomal recessive
= Mutations in PCNT

Microtia, narmow,
beaked mose with low
insertion of columella,
samnall meowti,
retrogmnathia

Patellar hypaoplasia.
pulmonany
emphysema,
cryptorchidism,
marmmary hypoplasia
Ipost-pubsertal 100°96),
hypoplastic labiae

= Autosomal recessive

= Mutations in ORCI,
DRC4, ORCE. COTI.
COC6

MGF1R mutation
ar deletbon
(#147370,
#612626)

-1 5mw—-49

IGF 1R rutation:
1 female patient
(1400, 2 male
patients (133 and
170)

= MGF IR mutatiomn:
often normal;
triamgular face,
microsgnatkia.
15qlG-gter
deletion:
microsgnathia

MSF 1R rmutatiom:
Pecius
excawatum,

Sah finger
clinodactyly,
shoart fingers
15qlG-qter
deletion:

fifuh finger
climodactyly, sk
fimngers, talipes,
corsgenital heamn
disease, renal
anomalies

IGF 1R rwstation:
majority autosomal
diominant;
compownd
heterozygosiny
reported in two
patients

2 HERR

IGF1
mutation

(#147440)

— 2510 -45

1 male
patient: 117

Mo consistent
feartures

repored

Sensormeural
deafness

= AvLitasonmal
TECESSve

= Murtations
in hGF1
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Table 4 | Differential diagnosis of Silver-Russell syndrome in patients with relative normocephaly or macrocephaly

Feature

Birth welght
505

Adult height
ramge {cmi

Cognitive
e 1t oo

Facial featuras

Otheer features

Inheritance
and molecular
abmeorrnality

FFAEL

Syndrome (OMIM number)

3-M syndrome Mulibrey nanism

(22737500 (#253250)

Mean: -3.1 Mean: -2.8 [range -4.0
o 05

115150 136150

Mormal Mild motor and speech
delany andy

Anteverted nares, Triangudar face, fromtal

full lips, mid-face biorssing

hypoplasia, long

philtrum

Prominent heels (also
in upd{ Fmat), short
broad neck, pecius
deformmity, short thoras,
winged scapulae,
hyperlardosis, hip
dysplasia, subtle
radingraphic changes
(slender long bones, tall
vertebral bodies)

= Autosomal recessive
= Mutations in CLLT,
OBsSL1, CCDCs

Hepatomegaby, yelbow
spats on reting,
progressive restrictive
perimyocarditis,
insulin resistance, high
pitched voice, slender
long bones with thick
cortex and narmow
medullar channels,
shalbow sella turchca,
increased tumouwr risk
{(particularhy Wilms
and ovarian stromal
TLBAILINS]

= Aurosomal recessive

= Mutatkons in TRIM3 7

= High prevalence in
Finnish population

N SIS

SHORT syndrome
(#289880)

Mean: -3.3

Mean: 154

Morrmal

Micrognathia, high
broad forehead.,
triangular-shaped face,

deep-sel eyes, prominent

nose, low-set posteriory
rotated ears, hypoplastic
nasal alae, facial

lipodystrophvy, thin hair

Rieger anomaly,
dental delay, partial
lipodystrophy.
transparent skin,
dimples on elbxows and
buttocks, herniae, fifth
finger clinodactyly,
hyperextensible joints,
hypogonadism, high
pitched voice, type 2
diabetes mellitus,
nephrocalcinosis, thin
gracile bones

= Aitosomal dominant
= Mutations in PIKIR1

Floating harbowr
syndrome (#136140)
Mean: -21.5

= Female patients: 98-15%6
= Male patients: 106164

Delayed speech. Intellect

variable: mormal 1o
significant D

Triamgular face, desp-set

eyes, long eyelashes,
bulbouws niose, wide

columella, short philtrum,

thin lips

Dielayed speech
development with

expressive language delay,
considerably delayed bone

age, broad fingertips

= Aitosomal dominant
= Mutations in SRCAF

IMAGe syndrome
(#614732)

=201 -4.0

= 1 male patient: 160
= 1 female patient:
143

Mormal or mild 1D

Frontal bossing,
low-set ears, flat nasal
bridge, short nose

Congenital adrenal
hypoplasia,
metaphyseal andfor
epiphyseal dysplasia,
male genital
anomalies

Imprinted —
maternally inherited
mutatkons in
CDENIC

LAt F RE
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Does the patient meet the clinical criteria

Yog for diagnosis of SRS (NH-C55)7
(score =4/6) |
If 1

Silver-RussellZZ&

Or

Molecular testing for
11p15 and updiT)mat*

Fosiive
( )

Maolecular diagnosis Does the patient have
confirmed — the relative microcephaly?
patient has SRS

e
( )

Diagnosis not confirmed

SRS WTRR

Are the clinical features
consistent with a
differential diagnosis?

Maolecular testing Consider additional

as per differential molecular testing:

diagnosis = CNV and/or 14q32 analysis
followed by upd(16)mat,
upd{20)mat or CODKN1C

or IGF2 mutation analysis
= Alternative tissue analysis

Posiive|

[ )

What is the NH-C55
score?

Alternative molecular
diagnaosis®

(~=a 3 3

Does the patient have
relative macrocephaly
and protruding forehead?

Diagnosis not confirmed
Consider differential
diagnosis (Table 3)

X T R/F A 3%NH-
RO, (HIG IR & MR 5ESRSHT, N 34T

Consider differential
diagnosis (Table 4)

l

CSSHRE,

11p15F1upd(7)matF 6 BH 1,

upd(20)mat. upd(16)mat Az HAth A %0 7

INF255 )L

Diagnostic questions
Recommended molecular tests
Diagnosis not confirmed

Diagnosis of SRS confirmed

o1 T Al

st

[ )

Clinical SR5?

Diagnosis not confirmed

B /DA R NS 238 535 upd (7)mats R

LWk s, FHEESTFRNCNYV. 14932,

W T & RRR A RN A A 2 AT A

SRR RS, FFE 426 NH-CSShriE B BFEHX ASKMBI R E, 4 ikRiZHiSRS
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> 6% f5{EABHE B T B K HVE 2 "yl 13p0s(ET) 36psieS]) 6wl Group of age
(ERAS

== Regurgitation vomiting

=&= (onstipation

Percentage (%)
=

=)
=

== Feeding problems

—— Enteral feeding

Marsaud C, et al. Arch Dis Child 2015;100:353-358.
Giabicani, E, 1. Netchine, and F. Brioude. Current Opinion in Pediatrics 28.4(2016):1.
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ourmnal of Pediatric Gastroanterology and Nutrition

Effect of Cyproheptadine on Weight and Growth Velocity in Children
With Silver-Russell Syndrome

Lemoine, Anais” Harbison, Madeleine, D.T; Salem, Jennifer®: Tounian, Patrick”: Netchine, Iréne®®: Dubern, Béatrice”

L] < Wi oot 1
i P02 # p=0.004
A e B {1
1 1 | |
] L . -1 L]
L]
" - .. - . ..
™ . . g ] nt® =
-3 . . =21 u s » -
- e
I 2 .* &
= - L = -3
] Xt Ble &
- _5.. -
-E‘ -y . sla EL s
v -
= =6 - ki ™ al® § "' s E - - L.
L]
74 . . s - * . - - - - -
L] L [ ) " ] "
4 » [ ]
ra .
=0 i n=213 n=1%9 =17 =10 (F] n=1%9 n=23 n=19 =17 n=10 n=14
=1y T 1 - T T T
P 4& © - & O o & & - R
Time (monihs) lime [ months)

— IR RS T REL, ARKBERIGITE, 4 T RNE Al E SRS LA KERFE FF
RE: AR AE SR, SREZCYPHVIGE. GEERNE H ] REAFE BTN,
i St — D BB MR FTIE SRX — 45 R

Lemoine, A, et al. Journal of Pediatric Gastroenterology & Nutrition 66.2(2017):1.
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Davies Wollmann Vu-Hong Wakeling Binder

1988 ' 1995 ? 2009 ° 2010 * 2013 °
No of patients:
11p15 LOM /upd(7)mat/ -/-/-/18 -/-/-140 8/-/-1- 2/1/-- 3/1/1/8
clinical SRS /not tested
Adult height: all 36 SDS 313 SDS
Adult height: males

-2.8 SDS -3.7 SDS -2.8 SDS -2.10 SDS -3.52 SDS

Adult height: females 62SDS | -42SDS | -34SDS | -325SDS | -2.52 SDS

FDA-approved indication (2001)

EMEA-approved indication (2003)

Age at start (yr)

Height SDS at start

Growth velocity before treatment
Reference to midparental height
Dose (pg/kg-d)

2

Not stated
No catch-up
Not stated

70

4
2.5 8D

< sD for age

Height SDS > 1 sb below midparental height SDS

35

EMEA, European Agency for the Evaluation of Medicinal Products; FDA, Food and Drug Administration.

SRSE L4 KL HEISCGAH LA KIEH, MEXEHHPEIRMK
% [E FDAFIRKIHEMEA T-20015E F120034F £ SGAF M v iE K #Ht#ErhGHA T-SRSTR YT

Clayton PE, et al. Journal of Clinical Endocrinology and Metabolism 92.3(2007):804.
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HORMONE  Adult Height and Epigenotype in Children with Silver-Russell
RESEARCH IN Syndrome Treated with GH

PADIATRICS
Binder G.2 - Liebl M.2 - Woelfle .= - Eggermann T.9 - Blumenstock G.B - Schweizer R.2
Girls
[ 100 w] 160
180 120 4 rireEtE 180
L 170 170 4 10
| 160 160 1 } 160
150 150 4 150
_ 140 140 <an
3 130 £ 5 130 w0 E
E‘ L 120 E :E:" 120 4 12 é?
£ 110 2 £ 110 1o 2
E L2 oo 100 =
a0 20 4 %0
L 20 80 4 0
70 70 4 t 70
&0 50 1 60
50 50 4 50
40 40 . 4
D 2 4 6 & 0 12 14 16 18 0 2 4 6 B 10 12 14 16 18
Age (y=ars) Age (years)

RIGITSRS B il AFE 4% & 5 9-3.13+1.37 SDS, 497 J5 N-2.12+0.98 SDS, 52% 5 4
F25% L PESRS B A A B IEH AFE A & . BT BRIBIT BIEEE I REK
11.1+6.1cm (1.50+0.82 SDS), L& &= +K4.0+12.7cm (0.70+2.22 SDS)

Binder, G. , et al. Hormone Research in Paediatrics 80.3(2013):193-200.



1877 ——GHYE YT SRS 5 IESRSHISGAST B AH B

ONTRRR Long-Term Results of GH Treatment in Silver-Russell
JGEM . Syndrome (SRS): Do They Benefit the Same as
Non-SRS Short-SGA?
C. C. J. Smeets, G. R. J. Zandwijken, J. S. Renes, and A. C. S. Hokken-Koelega
A
i i 22 1 — T ST A A P B T
2| 2274 4ESRSINSGAR JL, 624SRSH )L, (31411p15,
zZ 114mUPD7, 2044541 14532 1mg/m2/d (0.035
£ ] - mg/kg/d)V&IT
ieiﬁé‘ &é:;' = e N N
e & JEITHT, SRSHEJLT- 15 = SDS(-3.67[1.0])#4ESRS
0, (-2.92[0.6];P <.001) M . F#{IK; SRS JLAUF 4
2] SDS(-2.17[0.8]) % 34FSRS(-1.65[0.8];P =.002) B i A1K ;
7 - HEEHEKSDSR A EER
L o BiSRSEEWAE I FGHIET, UPDTmathl
P e AR S IR T

e Smeets, C. C., et al. Journal of Clinical Endocrinology & Metabolism 101.5(2016):jc20154273.
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OXFORD

““““““““ __ The Endocrine Phenotype in Silver-Russell Syndrome
JCEM::E: 1s Defined by the Underlying Epigenetic Alteration

Gerhard Binder, Ann-Kathrin Seidel, David D. Martin, Roland Schweizer, C. Philipp Schwarze,
Hartmut A. Wollmann, Thomas Eggermann, and Michael B. Ranke

g 11p15 SRS JLARIGIT I IGFLHIGFBP3
7 fEIEH YU A B R, rhGHIRIT1E )G
- IGFBP3J = i 1 M IGF L@ B K
- upd(7)matiE LK, 1H B Ei K

T s g e w0 s owoowe we  11p15 SRS JLRIBEFAAEIGFIAA B,
¥ S T7 L T Bt — P AT T AR A R IGF LN

e, mesien IGFBPSKCFHIMIGFURHTISRS L
4 e A e kO e =,
. 3 3-------------------c: ----- %----ﬂﬂn--- rhGH}EHE‘
z R —
- by e

Binder, Gerhard , et al. Journal of Clinical Endocrinology & Metabolism 93.4(2008):1402-7.
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OXFORD - -
Muscle Function Improves during Growth Hormone

J c E M THE JOURNAL Therapy in Short Children Born Small for Gestational

OF CLINICAL
ENDOCRINOLOGY

& METABOLISW Age: Results of a Peripheral Quantitative Computed
Tomography Study on Body Composition

Roland Schweizer, David D. Martin, Eckhard Schénau, and Michael B. Ranke

Time with GH
To b To 12
To start To start  months months To start
Start 6 months {P value) 12 months (P value) (P value) 24 months (P value) (P value)

Age (yr) 7.31(2.65) 7.75(2.60) # 8.35 (2.68) @ = 9.45 (2.65) # 2
Height (cm) 107.36 (13.97) 112.30(13.54) # 116.96 (13.39) # s 125.19 (12.65) = s
Haight D5 —3.30(0.68) =2.73{0.71) # —2.39(0.74) s @ —1.90 (0.82) # 2
Weight (kg) 16.61 (5.44) 18.12 (5.68) # 20.05 (6.39) . 2 23.78 (7.25) 3 2
Weight SDS —2.61(0.80) —2.34(0.76) . —2.06 (0.85) # s —1.63 (0.88) = s
BMI (ka/m?) 14.04 (1.84) 14.02 (1.73) ns 14.25 (2.05) e b 14.82 (2.34) e 2
BMI SDS —1.15 (0.88) —1.16 (0.84) ns —1.07 (0.95) ns 5 —(0.88 (0.98) < 2
FA (cm*) 682 42 (288.06) 443.80(268.22) # 477.68 (238.09) # ns C07.48 (351.70) ns #
FA % of TCSA 35.31{11.09) 24.30(10.41) | 21.10(9.32) # b 21.51(11.80) ns 2
FA SDS., —0.66(1.00) —1.44 (0.70) # —1.58 (0.80) . ns —1.29(0.86) € 2
EA SDS N F2(18c) —1a3(1 A&} 3 _207(1cL) 2 n —151(1Ed) 3 a

cm T 0030 270 120018 (342, 58) = 140905 (205.5/7) = Toe5.e8 (41 /7.949) = =
MA % of TCSA 55.80(9.67) 66.22 (9.34) # £9.12 (9.56) s b £9.25 (11.66) ns 2
MA SD5,, —2.871(0.88) —1.99(0.93) # —1.72 (0.87) @ = —1.54(1.05) ns 2
MA SDSy, g —-1.79(1.01} —0.80(1.24) | —0.75(1.28) # ns —-0.78(1.37) ns 2
MIGF (M) 49,48 (34.23) 67.06 (40.82) = 88.00 (52.37) # 2 108.34 (51.22) # 2
MIGF 5D5., —3.50(2.58) —2.42 (2.30) b —1.711{1.96) @ = —1.23(1.03) ns 2
MIGF SDSy, i1 —0.92 (2.58) —0.20{2.25) ns 0.33(1.93) = & 0.49 (1.15) ns =
MIGE/MA QNfcm ) 4.35(2.19) A.87(2.13) ns .84 (2.54) s = B8.73(2.14) < 2
Values are @

cp-0c0 SGARR L (HFESRSEJL) B/ WIRRZAIhEEAR
oo ﬁztéiﬁ%??‘ﬁﬁﬁﬁ%ﬁ%lﬁlﬁ BRI EMINEE, FERARNTRE

Schweizer, Roland , et al. Journal of Clinical Endocrinology & Metabolism 93.8(2008):2978-83.
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OXFORD Metabolic Health and Long-Term Safety of Growth Hormone Treatment in Silver-

l c E M wame  Russell Syndrome
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& METABOLISM

Carolina C. J. Smeets, Judith S. Renes, Manouk van der Steen, Anita C. S. Hokken-Koelega

19 i 15 i

. s [E="77 7 GHiASTRAISRS 5AESRS L
.  BEARKE—, BILBM

o o] —t . JR/AFEM%, {HSRSEJLLBMES

GH:start GH-stép 6mo 2yrs MiH-start GH-stop 6mo 2yrs gg 'fﬁ 'fEE : 'f':% _[J: ‘] é? ﬁ ij éﬂ :[:/)j Hj
el B 3 HLLBMI /> FMY% I il

" GHYaYT Al E AR B R
b el BB PR

GH-stop 6mo 2yrs

1000- 5000+ FﬁﬁSR84%\ %‘i@ fli II:EI f)ﬁ'ﬂﬁiﬁi //%

2i£\% Il A e 2mmmRRS R

'
w
1

-
o

15,1
1

10-4/min-1 (mU/l)
z
s
k
10-2/min-1 (mg/d)

Si* 10-
Sg* 10-

AIR)

AIR (mU/l)

400+ { 2000

200+ # 10004

DI (S

GH-stop 6mo 2yrs GH-stop Bmo 2yrs
Smeets, C. C.,, et al. Journal of Clinical Endocrinology & Metabolism 102.3(2017):jc20163388.
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59T GnRHa
2 KRB P 51

X HMAHIRRI 1744 SRS &)L (1244 &%, 5%411pl5. 5%mUPD7. 745K MED
GHGI T Z Al E 45 FGnRHaia 7 24F (R = 74 B AR 3.75mg/4w)

Without With P Value | Without With P Value
GnRHa GnRHa GnRHa GnRHa
age at the 11.7 [0.9] 10.7 [1.1] .052 11.0[1.2] 9.4 [0.9] .004

start of
puberty, y

Height at 145.2 [6.2] 142.5[6.9] .044 139.4 [9.9] 132.1 [8.8] .015
the onset of
puberty, cm

Height gain, 22.3[1.9] 33.1[2.8] .03 15.5 [5.5] 26.3 [6.1] .004
cm
AH, cm .55 156.9 [4.9] 155.0[4.6] .41

E%ﬁﬁ)ﬁibﬁﬁ%ﬁ@%ms%)h, A INGnRHaifJr vl LI INE FH & &
KE

Smeets, C. C., et al. Journal of Clinical Endocrinology & Metabolism 101.5(2016):jc20154273.
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ClinicalTrials.gov Identifier: NCTO1520467

Recruitment Status € : Unknown

Verified August 2016 by Assistance Publique - Hipitaux de Paris.

Recruitment status was: Active, not recruiting

Study Design Goto E

Study Type @ Interventional (Clinical Trial)

Actual Enroliment @ 27 participants
Allocation:  Randomized
Intervention Model: Parallel Assignment
Masking: Quadruple (Participant, Care Provider, Investigator, Outcomes Assessor)

Primary Purpose:  Treatment

Official Title:  Efficacy and Tolerance of Treatment With an Aromatase Inhibitor (Anastrozole) to Limit the Progression of Bone Maturation Related to Pathological Adrenarche in Children
With Silver-Russell or Prader-Willi Syndrome
Study Start Date @ - April 2012

Actual Primary Completion Date @ - July 2016
Estimated Study Completion Date @ : October 2016

—TUNE18AN H , B TR R f VG T SRSILE SR B _L BRI R g BLAE %
R B BT BT 52 44 B U Ihi R e IE AR AT

https://clinicaltrials.gov/ct2/show/study/NCT01520467
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