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Growth and sex differentiation of children born small for gestational age

Se Young Kim, M.D.

Department of Pediatrics, Bundang Jesaeng General Hospital, Daejin Medical Center

The incidence of small for gestational age (SGA) births is frequent, accounting for 2.3% to 8% of all live births. Several childhood
and adult diseases are related to early postnatal growth and birth size, and 10% of children born SGA may have a short
stature throughout postnatal life. Additionally, they may have abnormal growth hormone (GH)-4nsulin like growth factor axis,
HPA axis, and gonadal function. Permanent changes are detrimental in an environment of nutritional abundance, and predispose
SGA children to an array of diseases in adolescence and adulthood. Such changes may also cause premature pubarche,
adrenarche, and precocious puberty. The varying results from clinical studies necessitate more prospective case control studies.
Reproductive tract abnormalities and reproductive dysfunction are related to SGA births. GH treatment is required for SGA
infants who do not experience catch-up growth. (Korean J Pediatr 2009;52:142-151)
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Growth and sex differentiation in children born small for gestational age
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o Control
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150 *p < 0.0001 vs control

IGF-1 (ng/mL)

L
Birth 3 days 30 days 3 months

Time

Fig. 1. Mean (£SD) serum levels of IGF-1 in born SGA and
controls from birth (cord blood measurements) to 3 months of
age. Levels of IGF-1 were significantly reduced in the cord blood
of infants born SGA, but serum IGF-1 levels normalized rapidly
after birth (Data from Leger et al'?).
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4. Reproductive function
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AA WH-&th 27| transabdominal Al7]ol% Leydig Al3E7}
Y=+ insulin-like hormone 39 98] =& a1, A4l 25-355
Alolel| inguinoscrotal phase ol B 2&ol| A 13ko]
Uizl "ol AAr-e] WA AlHd wel A2 7)Aol
o] dekxIth(Fig. 2).

6. GH Treatment in Short Children Born SGA

1) natural history of growth after an SGA birth

F37eole] 7t 3 BAHS ALslA 717F 2 R
AebAA Arlge] o 2e] He Flojtt F-A #oke] of 10%7}
Zobz] Ui o 2o] & wi7hA] Ald -2SDS mRto 2 =t vt
2A7HA] whektr] e SHA @2 R Aok AR FTol
184l A A17Fo]l & relative riskE 5.20]aL, Ao A A%+
Q9] Aol 710190, 213 Wo] R eole} 272 W9
A EaS e FHES Aol 20-2149 HF
4A717F B3 Fole] 13.6%+% -2SDS nlgko] STt whdel A
Aol 1.8%% -2SDS v kel 9t

2) indications for treatment

P ots 2-3Mu7A] webgdr] Adagel HA ¥ -2
SDS mlwte g #e o] JAsar Az giatel A’

A

o] WA EofoF Fhr,

o)A o2 Silver-Russel &% i
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Vo] ol A T} AHFTERS Fold ATANE A
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ETEF -18+125 2 3AEJ A Fef thgt 952 Lfo]7}
oUFE o] EYTt AFIEE ANEE B AAY A, 1A
4L 34 5 F9g HatE nloy 7 A9 11pls A

Urethral plate | Hypospadias
Sertoli cells Sub-fertility

Cryptorchidism
Testis cancer

Asymmetric SGA | Premature adrenarche

Pubert variant
PCOS
Sub-fertility

Fig. 2. Target effects of early vs. late fetal growth ggstraint
and association with reproduction-related abnormalities’”.
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3 3
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=

S wkol A sole A A5F HF IGF-1 ¥ IGFBP-3
= Atk 53] IGF-1 o] ¥ &

7Fete] IGF-I/IGFBP-3 W17} elw] il Z7bakglet™,

3) clinical experience with GH in children born SGA
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& oY doprlel AAHES STAAAN W wEy] A4S
FEF sk dl vk 2EA 7] 2eplels g el 4%
& FAGES 8] Aol AT 2E AR AF the]7) o
FE A Hee o FUN?. ARsA e PG} io}
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7 FrbekAdth A m A slo A SE7F F4E ARAE §F 2
el A 27k o FHoh oyd 2Ae HE A = §
gl Bleste] A= A o et weol Fi=vkel wet 244
< % g

2AAF 1095 vwre] Ry gl Bis
KR

Al
2 5(0.48 mg/kgwk)E e F3g w4
o, gz dtE ge] GH X2 E 39 Fofl ga
7] SDS 7} 2.0+0.7 7 5718kl aL
2

A
mg/kg.wk)E Al&e 3 sl A& Es T alR Zhetn
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- 146 -



o= oF 25 a0t XN E5E dfoF 3+, 0.033 mg/kg.d= °F 5.51F
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(dose~dependent effect)”} A& A 4-53F A& HS o|n] gty
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(1) effect of discontinuation of therapy

Azgds FugstEa™d GH A8E AR spr|hv=
A&H o dof Y, A T2Ee B Fo g
sk @ Ato] e 4 9lth(catch-down growth)™.
(2) intelligence, psychosocial function, and metabolic

effects of GH therapy

A g JuAbEH Tlse] AHEEE ARsel For
ok 4= Atk 1Q (intelligence quotient)$} IGF-1 X= A%
A7 e
el A Lolell AT EE AEe
| giAbE FobAl #d¥. A5l AAE F7hE Reled
19] 7tz=sh #A7E A

(3) pharmacogenomic findings in GH-treated children

born SGA

2g&Fe GH Azl o3 Agaae d3-GH F8A < #A
e FE o, Ty Ao A 99, 9FHA A
o Tl wetA tE 4 dolA FF AF7F vl Lasirh

(4) treatment differences in the United States and Europe

37 ol tigh vl= FDA 5912 20019l 0.48 mg/kg.d
SFoE AS 29 wepdr] S A 1E Felss
A

M
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o

N
i

]

a]}j]

o

¢

Bl A4S x E3 25 SDS vwke] R wels oiat
o2 022 mg/kgd ¥z FAFST

(5) TH FIFFFoly FF Z=28 X8

webr] S shx Ee R aele] YA A%

=
22 A BAGN7] el ofdl HololMRy 4 =&

w
o
w
E2p =
E=J
@
F -4
£
2
§1r
E 0 0.033 mg/kg/day
- m 0.067 mg/kg/day
Controls
ok n=49
0 1 2 3 4 5 6

Duration of GH treatment (years)

Fig. 3. Time to achieve an increased in height SDS of 2 was
approximately 2.5 yr with a GH dose of 0.057 mg/kg/d and
approximately 55 yr with a dose of 0.033 mg.jg/d in short
children born SGA (Data from De Zegher et al”®)
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o] Fojxjojop Fr}y @A SulolA Rt A s2E
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> =

R dols BE AAolFollA 23-10% = WI=7F =2 #A
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