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Introduction

Moonan syndrome is & heterogencous
penetic disorder characterized by short
stature that was (st recognized by Nooman
and Ehmke In 1943 as a distinet clinieal
entity presenling with certain characlerstic
clinical features.™ The cause of short statore
found in the majority of patents wilh this
gyndrome has nol besn well ehcidated,
and there exiets a wide spectrum of short
starure in Noopan syndrome. There is 0o
single treatment for Noonan syndrome, and
it focuses on the individual symptoms.
Growth hormone (GH) bas been uacd
guccessfully 1o treat  short stature in
individual patienis with NMoonan syndrome®,
us in the case given below, and it constitutes
a U8 Food and Drug Ad minisrration (USFDA)
approved indication fur GH therapy.® The
report given below presents a case of a
16-year-old boy wilh MNoonan syndrome
who exhibired markedly aceelernted growth
wolocity with treatment with recombinant
buman GH |rhiGl) for more than a yedr,
thus, showing the cffectiverniess of treatment
with rh({sH.
Case report
A 15.year-0ld male presentsd fo the
endoctinology clinic for evaluation of his
shor starare. The patient was horn of a full
terma pregnancy, and therenfler remained in

a pood state of health except for the short
siature and mental retardation.
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Famuly hiztory revesled that both parents
were  physically and mentally normal. A
remarkable short samure (134cm).  well
belowr 2 standard deviations (S0, was noted
on physical cxaminalien dons on admission.
Also, besldes o shorl stalure, he had
characteristic appearances of [aoe, head and
neck (Table 1). He did show conpenital heart
icsions, mild pulmpnary stenosis, thoradc
cape deformmities, and crypiorchism.

Deapite a short atature, his  body
proportions were appropriate for his heighi
Axillary and pubic hair had not developed
and the penitalia showed a small penis
and testes consistent with Tenoer stage [
Meurological examinasion showed negative
resulls, Hoands and wriste x-rayvs were used
to determine ke bone age that appeared

TABLE 1. Characteristic physical
appearances seen in the patient

+  Shart stafire

= Oeular hyperelorism

+  Dewenwasd slanting palpebral fissores
+  Low-ael enrs

+  Low posterior hairlime.




about foir years behind the chronological age. No
abnormalities could be identified on Dynamic MRT
of ihe Plluilary ores. Wechsler Adult Intelliponens
Scole (WALS) was uscd to estimane the patient's
mteligence quatient (T0); the Full Scale 1), 66,

A 46 XY karyolype with normal banding was
revealed on  chromosomal wnolysis., Molecular
genelic  lestng done in UK Lab  appeared
cunliemplory for Neonan syndrome and identified
mutation in PTPN1 1 gene. Taboratery exicmnilion
at admission was normal except for elevated
alkaline-phosphatase (ALF) activity (93 IU/1). GH
stimulation test by insulin induced hypoplyesmia
shovwed decressed GH lewels, maximam  relesse
being 4 ng/l.

Teats for other endecrinological examinations
showed following resulis:

+  Free Thyroxine 1.2 ngfdl
*  Freo Triiedeibhyrusine 3.9 pg/fml
= Testosterone 011 nmol /1

=  Baswl luteinizing hormone [LH) concentration
15 U/l

= Vitmain D3 6 ng/mi

*+ Basal folbcle-stimulating hoermone  [FSH)
conceniraton 14 U/

* Basal thyrotropin  [TSH)  concentration
LY muUjrnl

* Basal prolactin (FEL) concentration 26 pg/l
* Bascline imsulin like growlh [octos-1 (LGEE-1)
wnventrubivn B0 n/ml which was low,

LiT and FSH conoenmtrations increased 30
minutes after intravenous (W) sdeioisiraton of
LH-releazing hormone (LRI (100 ug) w &1 U/
and 24 U/Jl, respectvely. Ihe low bascline lewel
of IGF-1 responded to intramuscular chGH
admintzrrarion for 3 days, and the levels increased
o 240 ng/fml,

Further, the palient was treated with rhGH
1 Ufday [0.125 U/kgl iNorditropin® Nordilet®-
The only bognid human growth hormone) 7 times
a week for more than a Year, Thore Was
appreciable rise in growth velocity that accelerated
= 4 lold compared (o Lhe meun growlh veloeily of
ihe previous 4 years 2.0 + 0.2 (SD) cm per year]
Also treated with Vitamin D, and there waa
improvement in the follow up of vitamin D level,
Discussion
Earlicr, Noonan syndrome was 1used 1o be called
Turnier like syndrome because cerlain symploms
tercbbing of neck and abnormally shaped chest)
resembled those scen in Turner syndrome? It
cauzcs abnormal deeclopment of multiple parts of
the bedy, and prescnts with charactieristic signs
areed syEnplons [Table '2},

Clindeal exunination may show an extrs fold
of alin above the cyca, ocar the nosc [cpicanthal

TABLE 2. Principal elinical features of
Noonan syndrome

*  Delayed puibesty

= Sheort stemare

+  Dewn-slanling vr wide-sel eves

«  Sagging eyelids (ptosis)

*  Low-get or aboormally shaped ears

= Webbed and shorm-appeasing necic

*  Mid mental retardation fonly in abour 25% of

: Canes|
= Semall pends

= Umusual chest shape fusually a sunken chest

folds) and arms thal may be held af an unusual
ungle.® Theugh there may be signs of conpenital
heart disease, amd blood tests may reveal signs
af a bleeding (endency, apecific teats depend on
what the symptoma are. Genetic lesling can be
use] to identify the mutalivns in the genes which
ciause Noonan syndrome.

Although the exact etiologic factors and pozssible
mode of iriheritonce of the syndroame have nol
been well determined, defects in 4 genes [KRAS.
PTPN1I, RAF|, S081] cun cuasse Noonan
syoudrome.” The syndrome iz inherited in an
autesomal daminant manner, el each child of
an widividoal wilh Noonen syndrome has a 50%
chance of Inheriting the mutation® Molecular
genetic tesling fur the 1 genes known to be associated
with Noonan syndrome identdfics mutations in
FTPN11 in 530% of affected individuals, KRAS in
fewer than 5%, S0S8]1 m approximately 13%, and
EAF] in 3%-17% (Figure |).

In the present case, the pabent bad most of
the dingnostie featureas of Naonan syndrome, and

FIGURE 1. Gencs showing mutations in
Noonan syndrome




or with primary or sccondary amenorrhea, and a
eytagenetic analyriz should be performed, even in
absence of other obvinus abnormalities assoctated
with Turner’s syndrome.

The doac of the GH and the duration of therapy
are important for favorable height cutcomes, and the
groth promoting therapy may be continued uniil
attaining a satiefaciory height, or until Bitie growth
potential remaina; there is preater heighe pain with
Tonger treatment with GH. % In addition o promoting
lincar growth, GH alas has favorable phyziologie
rffcctz on adipose tinsuc, bonc metsbolism. wod
muscle acerctlon,” It dircetly atimulatea osteoblaal
ami oatroclast  diffcrentiation, and promotes
accrerion  of bone mase during childhond  and
adnlescence.

Togerher with growth issues, it is also important
to eoneider the paticnt’s dosite to begin puberty in
order 1o cstablish an oprimal hormonal trestment
plan. The dose and timing of the hormonal therapy
in Turner= syndrome paticnts should reflect the
process of normal puberty, and should not interfore
with the positve offcer of GH weamment on the
patients” finnd adult height.
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