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Catch up growth in children born small for gestational age by corrected growth curve

Myung Ki Jung, M.D,, Ji Eun Song, M.D,, Seung Yang, M.D,, Il Tae Hwang, M.D. and Hae Ran Lee, M.D.

Department of Pediatrics, College of Medicine, Hallym University, Seoul, Korea

Purpose : Being small for gestational age (SGA) is a risk factor of short stature in children. Genetic background such as
mid—parental height (MPH) is known to influence growth of children born SGA. We studied the relationship between
growth of children born SGA and MPH and studied the effects of insulin—like growth factor (IGF—I) and insulin—like growth
factor binding protein 3 (IGFBP—3) on postnatal growth in children born SGA according to MPH.

Methods : Forty—nine neonates born SGA were included in this study. We defined corrected height standard deviation
score (cHtSDS) by modified height SDS (HtSDS) based on their MPH. We categorized subjects into group 1 consisting of
children with cHtSDS >0 (n=35) and group 2 consisting of children with cHtSDS <0 (n=14), and compared IGF—I and

IGFBP—3 between the two groups.

Results : The HtSDSs and cHtSDSs in groups 1 and 2 were 0.06+1.05 vs. —0.95%+0.85 (P=0.000) and 0.78+0.93 vs. —0.46+
0.67 (P=0.000), respectively. IGF—I SDS was higher in group 1 than in group 2 (2.82£3.69 vs. 0.23+2.42, P=0.012). Total
cHtSDS (0.42+1.03) was significantly higher than HtSDS (—0.22+1.10) (P=0.000).

Conclusion : Our results show that cHtSDS differs significantly from HtSDS. Growth assessment by standardized growth
curve does not uniformly show effects of genetic factors. A more accurate assessment of growth uses a personalized
corrected growth curve that considers the genetic factor measured by MPH. (Korean J Pediatr 2009;52:984—990)
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5) ®l 1& Ql&=IeF MERIXKInsulin like growth factor-I,

IGF-D2t M| 38 QU=TIY MARIK} ARt (Insulin like
growth factor binding protein-3, IGFBP-3)
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Fig. 1. An example of how we calculate the corrected height SDS
(cHtSDS). Height SDS (HtSDS) of a girl involved in this study (7.49
years, 109.6 cm) is —2.77. Parental and maternal heights are 160
cm and 150 cm respectively and her mid—parental height (MPH)
is 148.5 cm. Expected height by MPH at present age is 110 cm,
and cHtSDS is —0.09.
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Table 1. Clinical Characteristics of the Study Groups

Group I (n=35) Group II (n=14) P value

Birth weight (g) 2,2294+261 2,216+279 0.973
IUP (weeks) 38.94+1.34 38.77+1.00 0.417
sex (M:F) 16:19 4:10 0.344"
Puberty (No/Yes) 8:6 14:21 0.348"
Age (years) 10.64£3.25 10.44+4.01 0.947
Height (cm) 140.86+£19.44  133.18+21.33  0.241
HtSDS 0.06£1.05 —0.95+0.85  0.000
cHtSDS 0.78+0.93 —0.464+0.67  0.000
MPH (cm) 162.75%7.42 162.07£8.20 0.912
Weight (kg) 36.54413.22 31.29+14.88  0.241
WtSDS 0.024+0.76 —0.76+0.57  0.002
BMI (kg/m2) 17.65+2.49 16.63+3.52 0.177
IGF—I (ng/mL) 566.49+£419.02 370.89%+269.41 0.066
IGF—1 SDS 2.82+3.69 0.234+2.42 0.012

IGF—BP3 (ng/mL) 4,345.34£527.42 4,285.28+696.00 0.903
IGF-BP3 SDS 2.35%1.47 2.20+1.99 0.791

Statistical significance test was done by Mann—Whitney U test
“Fisher's exact test

Values are the meanzstandard deviations

Abbreviations : IUP, intrauterine periods; HtSDS, height standard
deviation score; cHtSDS, corrected height standard deviation score;
MPH; mid—parental height; WtSDS, weight standard deviation
score; BMI, body mass index; IGF—I, insulin—like growth factor—1I;
IGFBP—3, insulin—like growth factor binding protein—3
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Fig. 2. The mean HtSDS and cHtSDS of subjects were —0.22£1.10
and 0.42+1.03, respectively. There was a significant difference
between HtSDS and cHtSDS (P=0.000).
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Fig. 3. IGF—I SDS was significantly lower in group 2 than in group
1 (0.23£2.42 and 2.82%3.69, respectively; P=0.012).
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Fig. 4. IGFBP-3 SDS did not differ significantly between group 1
and group 2.
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Fig. 5. A statistically significant correlation was identified between
IGF—I SDS and the corrected height standard deviation score
(cHtSDS) (P=0.016).
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Fig. 6. IGF—1 SDS was not correlated with the height standard de-
viation score (HtSDS) (P=0.154).
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Fig. 7. IGFBP—3 SDS was not correlated with the corrected height-
standard deviation score (cHtSDS) (P=0.571).
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Fig. 8. IGFBP—3 SDS was not correlated with the height standard
deviation score (HtSDS) (P=0.785).
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Catch up growth in children born SGA by corrected growth curve

7k Zlo] ohim] RE WFE v weld i glov R Al
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1.03)E HtSDS (-0.22£1.10) ¥t o  E=3ka1(P=0.000),
cHtSDS+E IGF-1 SDS¢} folgt <kel AJadAs 7kt
(P=0.016).

4 E:E o A¥%g B u cHtSDSE HtSDS9 1213k
o)7) Witk @Al dEHA AT g FAH=
A2 QAE AR RkdskA] X8 4 vk 1A e 3
jé 7he FEZF) A2 FH4 2485 wkeds e wgAd
o] AFgell 98 75 Blolt) ulE cHISDSE AlAtale
ko] BA7E obA QIAIRE, cHtSDSE 37 @oto] A%
7t frg8t Wo] @ 4 9ok

=2 L7870
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