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Phenotype-genotype correlations and the efficacy of growth hormone
treatment in Korean children with Prader-Willi syndrome

Keun Wook Bae, M.D., Jung Min Ko, M.D. and Han-Wook Yoo, M.D.”

Department of Pediatrics, Medical Genetics Clinic and Laboratory*, Asan Medical Center
University of Ulsan College of Medicine, Seoul, Korea

Purpose : Prader-Willi syndrome (PWS) is a complex genetic disorder, caused by the deletion of the paternally derived
15q11-13 region or the maternal uniparental disomy of chromosome 15 (mUPD(15)). In this study, we compared phenotypic
differences between those patients whose disease was caused by microdeletion and those caused by mUPD(15). In addition,
a comparison of the efficacy of growth hormone (GH) therapy between these two PWS genotypes was analyzed.
Methods : Fifty-three patients were diagnosed as having PWS based on molecular and cytogenetic analyses and clinical
features. Data that included maternal age, birth weight, a feeding problem in the neonatal period, cryptorchidism, de-
velopmental delay or mental retardation, short stature, hypopigmentation, changes in height, weight, and body mass indexes
(BMI) before and after GH treatment were obtained by a retrospective review of medical records. The data from the patients
with microdeletion were compared with those from the patients with mUPD(15).

Results : Of the 53 patients with genetically confirmed PWS, 39 cases had microdeletion and 14 mUPD(15). Maternal ages
were significantly higher in the mUPD(15) group, and hypopigmentation and a feeding problem in the neonatal period were
more frequent in the microdeletion group. Growth hormone was administered to 20 patients [14 with microdeletion, 6 with
mUPD(15)]. There were no differences between the two groups in height velocity, weight and height SDS, and BMI after GH
therapy.

Conclusion : Phenotype and genotype correlations were observed in Korean PWS patients, such as more advanced
maternal ages in the mUPD(15) group and more feeding problems and hypopigmentations in the microdeletion group. Further

long-term prospective studies are needed to correlate other aspects of the phenotypes. (Korean J Pediatr 2008;51:315-
322)
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Fig. 1. Distribution of weight SDS (Wt SDS), height SDS
(Ht SDS), and BMI (kg/m”), according to the age group at
the time of diagnosis. <1 yr: age under 1 yr; <2 yr. age
equal to or over 1 yr and under 2 yr; <6 yr: age equal to or
over 2 yr and under 6 yr; =6 yr: age equal to or over 6 yr.
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Table 1. Comparative Phenotypes in Prader-Willi Syndrome Patients with Deletion and Maternal Uniparental Disomy of Chromo-
some 15 (mUPD(15))

Total (n=53) Deletion (n=39) mUPD(15) (n=14) P value
Age of diagnosis (yr)” 451+5.19 4.29+5.00 5.14+5.83 NS
Sex (M:F) 33:20 25:14 8:6 NS
Maternal age (yr)* 30.1£5.37 28.3+4.01 34.6+581 0.0001
Paternal age (yr) 32.8+£5.33 31.1+3.64 37.1£6.57 0.004
Birth weight (kgf)*’T 2671041 2.7110.40 2.56+0.46 NS
Anthropometry”
Weight SDS -0.13+£3.13 -0.17£3.30 -0.03£2.73 NS
Height SDS -1.49+257 -1.64£2.89 -1.07£1.27 NS
Body mass index (kg/m?) 20.51+9.93 20.6+10.8 19.9+7.06 NS
Characteristic Phenotypes{'
Neonatal hypotonia 53/53 (100 ) 39/39 (100) 14/14 (100) NS
Feeding difficulty 37/51 (72.5) 36/37 (97.3) 11/14 (78.6) 0.049
Cryptorchidism 30/33 (90.9) 23/25 (92.0) 7/8 (875) NS
Developmental delay”® 43/44 (97.7) 32/32 (100) 11/12 (91.7) NS
Short stature' 11/51 (21.6) 9/38 (23.7) 2/13 (15.4) NS
Hypopigmentation 24/41 (58.5) 24/33 (72.7) 0/8 (0.0 0.0001
Strabismus 14/27 (51.9) 10/20 (50.0) 4/7 (57.1) NS
Scoliosis 10/26 (38.5) 8/21 (38.1) 2/5 (40.0) NS

"Data are expressed as mean+SD. "Birth weight at full term. TData shown as [number of patients with that phenotypel/[number
of patients retrieved)] (percentile, %). ‘Gross developmental delay for patients under 6yrs old; mental retardation for patients equal
to or over 6 yrs. 'Height under —2SD for age was considered as short stature. Abbreviation : NS, not significant

Table 2. Comparison of Characteristics of Each Genotype Before and After Growth Hormone Therapy

Deletion (n=14) mUPD(15) (n=6) P value
Number of patients with GH deficiency” 10/12 (83.3%) 5/6 (83.3%) NS
Age on the start of GH therapy (yr) 5.70+3.23 8.481+6.70 NS
Treatment period (months) 284%13.3 245%7.50 NS
Treatment dose (u/kg/day) 0.0810.016 0.08710.042 NS
Before GH Therapy
Weight SDS 1.75£2.94 1.57£2.76 NS
Height SDS -0.67%£1.10 -1.13£1.74 NS
BMI (kg/m®) 22.316.58 23.51+8.31 NS
IGF-1 (ng/mL) 60.2£58.9 42.1%£51.0 NS
IGFBP-3 (ng/mL) 3,060+845 3,150+628 NS
After 1 year of GH Therapy
Weight SDS 1.32%+2.63 1.32+2.06 NS
AWeight SDS 0.43%1.23 0.26+1.09 NS
Height SDS -0.33£0.85 -0.49£1.72 NS
AHeight SDS -0.360.89 -0.64£0.81 NS
AWeight/yr (kg/yr) 3.14£4.10 2.70+5.04 NS
AHeight/yr (cm/yr) 10.2£2.90 8.3714.40 NS
BMI (kg/m?®) 19.5£4.58 22.41+6.84 NS
IGF-1 (ng/mL) 450245 489152 NS
IGFBP-3 (ng/mL) 4,715+1,325 5,408+1,470 NS

Data are expressed as mean=+SD. ‘Data shown as [N of patients with GH deficiencyl/[N of patients who had GH provocation tests]
(percentile, %). Abbreviations : GH, Growth hormone; SDS, Standard deviation score; BMI, Body mass index; IGF-1, Insulin-like
growth factor -1, IGFBP-3, IGF binding protein -3; NS, not significant
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