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Purpose: Noonan syndrome (NS) is characterized by short stature, congenital heart defects, mild mental retardation,
and characteristic faces, We investigated the efficacy of growth hormone (GH) treatment and the adverse effect
compared to sex and age-matched patients with growth hormone deficiency (GHD),

Methods: We included patients whose Noonan scores were over 60, treated with GH in Severance Children’s
Hospital, We analyzed height and height velocity before and during GH treatment in 14 NS patients (0.81 =0,13
U/kg/wk) and also in 42 patients with sex- and age-matched GHD as a control group (0,78 + 0,17 U/kg/wk) at

intervals of 3 months,

Results: At the start of GH treatment, mean age was 10,0 =2 4 years, and mean height was 1233+ 135 cm,
and the height SDS was -2.79 = 0.85 in NS, while the mean age was 103 =26 years, mean height was 119.6
+ 13,5 cm, and the height SDS was -343 + 156 in GHD, Mean duration was 3.8+2.1 years in NS and 49
+ 2.4 years in GHD, Mean height SDS increased from -2, 79 SDS to -1,94 SDS in NS (P =0,007) and from -3,43
SDS to -1.82 SDS in GHD (P <0.0001). Growth velocity increased from 3.7 +12 cm/yr to 85+25 cm/yr (F
<0.,0001) and 6.5+ 2.9 cm/yr (P =0.,016) during the first and second years of GH treatment, respectively, in NS
and from 3.4+15 cm/yr to 88+ 2.3 cm/yr (P <0.0001) and 8.1+ 32 cm/yr (P <0.0001) in GHD. No severe

adverse effects were observed during treatment,

Conclusion: GH treatment in the NS patients increased growth velocity significantly, especially during the 1% year
of treatment, GH treatment in NS is thought to be effective and relatively safe, (J Korean Soc Pediatr Endocrinol

2011;16:100-105)
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Table 1, Baseline and treatment data for patients with NS
and GHD

NS GHD P value
No, 14 42
Female (%) 50 50
Mean age at start (y) 100+24 103+26 0.072

Baseline Height (cm) 1233+135 1196+135 <0001

Height after GH (cm) 1444+119 1512+149 <0.001

Baseline height SDS 279+085 -343+156 <0001

Height SDS after GH -194+076 -182+139 <0001

Change in height SDS 085+099 161+180 P =0022
(P =0,007) (P <0.0001)

Change in height SDS 0,67 +068 104+115 P =0034

(1% year) (P =0011) (P <0.0001)
Baseline BMI (kg/m2) 178+ 3.1 175+34 0.089
BMI after GH (kg/m)  205+45 203+41 0087

GH dose (Ukg/week) 081+013 078+017 0027
Duration of GH (year) 38+21 49+24 0.015
Prepubertal (%) 357 357

Abbreviations: NS, Noonan syndrome; GHD, growth hormone
deficiency; GH, growth hormone; SDS, standard deviation
score; BMI, body mass index.
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Fig. 1. Change in IGF-1 level before and after growth hormone
treatment,

Abbreviations : NS, Noonan Syndrome; GHD, Growth Hormone
Deficiency.

4P =0.023 in NS vs pretreatment,

*P <0.0001 in GHD vs pretreatment,
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Fig. 2, Growth Velocity with GH therapy in children with NS and
GHD.,

Abbreviations : NS, Noonan Syndrome; GHD, Growth Hormone
Deficiency.

+P <0.0001, NS vs pretreatment,

**p <0.0001,GHDvspretreatment

4P =0.016, NS vs pretreatment,

***p < (0.0001, GHD vs pretreatment,
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