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Growth Hormone Treatment in Prader-Willi Syndrome
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ABSTRACT

Background: Prader-Willi syndrome (PWS) is a congenital disorder, which is clinically characterized by
a short stature, muscular hypotonia, hypogonadism, mental retardation and hyperphagia, leading to early
childhood obesity. Impaired growth hormone (GH) secretion, hypogonadism, and obesity are common in
patients with PWS. The purpose of this study was to find the effects of growth hormone treatment in
patients with PWS.

Methods: Six patients with PWS confirmed by a genetic study were recruited, and treated with growth
hormone (Eutropin®) (0.8-1 IU/kg/week) divided into five or seven day doses per week for six months. The
heights and weights of the subjects were evaluated. GH status were evaluated using the serum insulin-like
growth factor (IGF)-I level, the L-dopa test, and insulin-induced hypoglycemia tess. Glucose metabolism
was evaluated using the random serum glucose and HbAlc levels.

Results: GH was found to be deficient in 2 out of 6 subjects by the insulin test, in 3 out of 6 by the
IGF-I level, and in 5 out of in 5 by the L-dopa test. After six months of GH treatment, the height
percentile was increased and weight percentile decreased. The serum glucose and HbAlc levels remained
unchanged.

Conclusion: Six months of GH treatment in patients with PWS improved the height and degree of
obesity. This study has shown the beneficial effects of GH treatment for patients with PWS, and without
significant side effects (J Kor Soc Endocrinol 21:40~46, 2006).
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Table 1. Genetic Studies for Diagnosis of Prader-Willi Syndrome

Cases Deletion of 15q11-13 by FISH Parental mi.crosatellite Methylation study of
polymorphism study SNRPN gene

Case 1 Negative Maternal disomy PWS methylation pattern
Case 2 Positive Paternal deletion PWS methylation pattern
Case 3 Positive Paternal deletion PWS methylation pattern
Case 4 Negative Maternal disomy PWS methylation pattern
Case 5 Positive Paternal deletion PWS methylation pattern
Case 6 Positive Paternal deletion PWS methylation pattern

Table 2. Serum Insulin-

Like Growth Factor 1 Levels

Cases (age, sex) IGF-1 (ng/mL) Normal range

Case 1 (11.1 yrs, male)
Case 2 (10.3 yrs, male)
Case 3 (2.8 yrs, male)
Case 4 (7.0 yrs, male)
Case 5 (6.9 yrs, female)
Case 6 (5.1 yrs, female)

22 29-466
78 30-289
<8 24-152
17 43-373
164 43-373
54 33-276

IGF-1, insulin-like growth factor 1.
Normal range: provided by DSL Kkit..
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Table 3. Growth Hormone Stimulation by L-Dopa Test

Growth hormone (ng/mL)

Cases
0 min 30 min 60 min 90 min 120 min Diagnosis
Case 1 <05 1.88 1.78 0.76 <05 Deficiency
Case 2 <05 2.86 1.77 <05 <05 Deficiency
Case 3 - - - - - -
Case 4 < 0.1 < 0.1 0.48 0.12 0.27 Deficiency
Case 5 0.17 0.21 1.13 2.17 0.82 Deficiency
Case 6 0.1 0.38 3.03 3.24 0.67 Deficiency
Table 4. Growth Hormone Stimulation by Insulin-Induced Hypoglycemia
Growth hormone (ng/mL)
Cases . . . . .
0 min 30 min 60 min Diagnosis
Case 1 <05 <05 0.76 Deficiency
Case 2 <05 2.04 4.16 Deficiency
Case 3 3.05 1.39 27.76 Normal
Case 4 1.27 11.87 7.05 Normal
Case 5 1.94 5.41 12.72 Normal
Case 6 0.85 10.83 6.09 Normal
Table 5. Bone Ages in Simple X-rays
Cases Chronologic age (yrs) Sex Bone age (yrs)
Case 1 11.1 Male 9.0
Case 2 10.3 Male 9.0
Case 3 2.8 Male 0.5
Case 4 7.0 Male 7.5
Case 5 6.9 Female 7.0
Case 6 5.1 Female 2.5
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170 170 o] CpG island®] EZASE oHE Il S8
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Fig. 1. Growth chart of boys (Case 1, 2) with growth
hormone treatment.
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Fig. 2. Growth chart of boys
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Fig. 3. Growth chart of girls
hormone treatment.

(Case 5, 6) with growth

Table 6. Height Velocity before and after Growth Hormone Treatment

Cases Before (cm/6months) After (cm/6months)*
Case 1 1.5 4.7
Case 2 1.0 7.3
Case 3 35 2.5
Case 4 3.0 6.4
Case 5 32 6.1
Case 6 1.1 5.6

Mean 2.22 5.43

SD 1.14 1.68

*, P < 0.01 between before and after growth hormone treatment.
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Table 7. No Evidence of Adverse Effects on Glucose Metabolism after Growth Hormone Treatment

Glucose before Tx.

Glucose after Tx.

Cases (mg/dL) (mg/dL) HbAlc before Tx. (%) HbAlc after Tx. (%)
Case 1 88 93 52 53
Case 2 106 102 6.2 5.8
Case 3 111 79 4.7 5.4
Case 4 96 98 52 55
Case 5 99 88 5.1 6.1
Case 6 90 93 5.4 53
Mean 98.3 922 5.30 5.57
SD 9.0 8.0 0.50 0.32
No significant difference between before and after growth hormone treatment.
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