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The annual death rate of children with Prader-Willi syndrome (PWS) is high
{3%). We reported an increased apnea-hypopnea-index in children with PWS,
particularly during upper respiratery tract infection (URTE). It has been postu-
tated that sleep apneas play a role in unsuspected deaths. Recently, however,
we discovered that 60% of PWS patients suffer from central adrenal insuf-
ficiency (CAT} during stressful conditions. We, therefore, studied the rela-
tion between CAl and sleep apneas. Ten randomly selecled PWS children
were admitted for sleep monitoring during a metyrapene test (3¢ ma/kg at
2330h). ACTH and cortisol levels were measured at 0400h, 0600h and 0730h.
CAI was diagnosed when ACTH levels were below 33 pmol/} at 0730h. We
measwred number and duration of central sleep apneas, desaturations, central-
apnea-index and oxygenation-desaturation-index before and afler metyrapo-
ne, until 0730h. Median (igr) age was 7.3 (5.8-9.3) years. Six children had
CAL Median {igr) central-apnea-index and oxygenation-desaturation-index
were 4.2 (1.2-6.4) and 4.0 (3.4-5.1), respectively. There was no significam
difference in sleep related breathing between children with CAIL and those
without. Central-apnea-index was significantly higher afler 2330h (during the
metyrapone test) than before {(p=0.02). This was most likely due to difference
in sleep stages, because no corrclation was found with cortisol and ACTH
levels. Our data do not show more central sleep apneas in PWS children with
CAl who are in a heaithy condition. However, we previeusly reported an in-
crease in median {igr) apnea-hypopnea-index during URTI from 5.7 {3.1-9.5)
10 36.5 (18.1-39.5). Our data suggest that a combination of CAI and severely
increased sleep apneas during acule iliness may lead fo a falal cascade,
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of morbid obesity in Prader-Willi syndrome:

A fong term study
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Obesity in Prader Withi Syndrome (PWS) is progressive and severc.A dra-
stic body weight reduction is mandatory to reduce the risk of cardio-respira-
tory and metabolic complications. The insertion of a Bioenteric Intragastric
Balloon(BIB) in the gasiric cavity represents an cffective alternative to the
more complex and jnvasive bariatric surgery.Recently, we reported the risks
and benefits of BIB for treatment of morbid obesity in 12 PWS patients du-
ring 6 months.The aim of this study was 10 asscss long-term effeets of BIR
treatment.Five patients cut of them{3M,2F),aged 16.148 2yrs(8.1+30.1yrs),
underwent multiple treatment with BIB, Two patients repeated the freatment
twice,other two three times and one four times, We obtained excellent results
in the two youngest patients.One was treated for the first time at 8. Iyrs(BMI:
44.6 kp/m®);6 years later he stopped his fourth treatment with a BM] of 33.8
kg/m*. The second patient (9.4 yrs) had a BMI of 39.1 kg/m*at the end of his
second treatment BMI was 23.6 kg/m® At 14.6yrs, 2 yrs after jast BIB, BM]I
was 29 kgfm? The third patient(12.4yrs} inseried BIB three times in 3 years:
starting BM1 was 39.3 kg/m? and at the end of his third treatment, slightly in-
creased 10 40.2 kg/m® AL 17.5yrs, his BMI was 49.16 kg/m? and he underwent
a bilio-pancreatic diversion. In the two oldest patients(20.6 and 30, lyrs) only
a slight BMI reduction was obtained with their first balloon and a BM] stabi-
lization was observed during the sabsequent treatments. During the free inter-
vals or afier treatment interruption BMI tended to increase in every patients.

However, some complications occurred:acute gaseous gastric distension due
to ingestion of a fizzy drink;ballcon ruplure;recurrent diarrhoea and aeropha-
gy. This study shows that, when non-invasive pharmacological therapies fail,

BIB may be effective 1o control body weight in PWS patients with morbid

obesily, particularly if started in early childhood. Careful clinical follow-up

and close collaboration with parents are crucial 1o avoid severe complications

caused by unrestrained food intake despite BIB.
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While the majority of energy homeostasis studies focus on central melanocor-
tin action, peripheral effects of melanocosting and their receplors arc not well
cslablished. Alpha-melanocyte stimulating hormone (_a»MSH) are posttrans-
lational products of the POMC prohormone and the piluitary pars intermedia
lobe melanotrophs are considered 10 be the major source of circulating o-
MSH in most mammals, Recent evidence shows l.hai .u-MSH plays a role in
thermal reguiation by increasing {ree fatty acid 0x1dqt10n_ (FAQ) and increase
of glucose imake in skeletal muscle through the activation of MC5R b).( ac-
tivation of the PKA-AMPK pathway. In this §ludy, we a}méd lo jnvestigate
peripheral o-MSH levels in 1) children with 51.mp]c ol_)esuy 2) k_:an children,
3) children with hypopituitarism, 4) patients with cranac}pllaryn_glmna (C)P)ﬂto
Jearn more about the role of peripheral, human a-MSH n obesily and CI: }*_a-
sting serum o-MS8H measured by 1'adioitnxn11110ass§ay _\mth‘no cross-reactivity
10 ACTH. Furthermore we measured fasting leptin, insuiin and glicose. in-
terstingly in patients with hypopituitarism or CP very tow lo zerc a-MSH le-

vels were measured (healthy 26.6 fraol/m! vs hypopituitarism 8.4 fimol/ml vs
craniopharyngioma 7.7 finol/ml). Coempared to patients with simple obesity,
patients with CP significantly lower (p<0.001) fasting serum o-MSH levels,
but there were no significant differences of «-MSH levels in obese ¢hildren
compared to lean children. Low ¢-MSH levels in CP did niot increase one hour
after ingestion of'a 500 keal mixed liquid meal. CP patients had higher fasting
insulin, insulin resistance index HOMA and leptin levels compared to patients
with simple obesily and similar BMI. The low serum o-MSH ievels in patient
groups, which have low- or non-functioning pituitaries, verify that the pitui-
tary is the critical source for circulating a-MSH. The very low a-MSH ievels
in CP can be explained by their pituitary or hypothalamic damage and might
contribuie to severe obesity associated with low thermogenesis,
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Growth hormone (GH) staius and GH therapy influence cardiac muscle mass
and function. Patients with Prader-Willi syndrome (PWS) are at rigk 1o deve-
lop secondary cardiac problems, Most PW3 patients arc GH-deficient, and
GH therapy of PWS children is practiced in many countries. Few data exist
on schocardiographic parameters under GH treatment in PWS.

Patients and Methods: We performeded M-mode echocardiographic exami-
nations (Phillips SONOS $500) in 19 children (age 7.04:3.7 yrs [meant 1 SD]}
with PWS before and afier 26.5:5:10.6 months of GH therapy (0.035 mp/kg/d).

IData were compared to those of 19 control children (age 9.0£3.7 yrs) treated
with GH (0.035-0.045 mg/kg/d) for other reasons over 14.324.7 months. End
diastolic inlerventricular septal thickness (IVSd), end diastolic left ventricu-
Jar dimension (LVEDID), right ventricular end diastolic dimension (RVEDD),
end diastolic lefl ventricular posterior wall thickness (LVPWd), end systolic
interventricular septal thickness (IVSs), aortic diameter (AOD), body mass
index (BMI) and 1GF-1 and IGFBP-3 serum cencentrations were measured,
Results: Pretreatment BM1-8DS were elevated in PWS patients over con-
trols (1,6 vs. -0.1, p<0.00C1}, deereasing significantly with GH therapy (-0.5,
p=0.001 vs. «0.1, p=0.25). GH therapy increased 1GF-1-5108 in all groups.
The group means of all echocardiographic parameters were in the normal ran-
ge in PWS patients and conirols, before and under GH therapy. The in¢reases
wilhh G of IGFE-1 and of 1VSd correlated positively (1=0.46, p=0.05) in con-
trols, but not in PWS patients. With G weatment, LVEDID increased more
in PWS paticnts (+1.26 SD) than in controls (1:0.44 SI3) (p=0.043). However,
PWS patients were treated longer.

Conelusion: GH therapy induced moderate changes of echocardiographic
dimensions wilthin the normal range for most PWS children. Some of these
changes may reflect the GH metabolic effects on 1GF-1, so that regular echo-
cardiographic assessment should be recommended at least for PWS children
with higher IGF-1 concentrations under G therapy.
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Backgronnd: High plasma ghrelin levels have been reporled in Prader-Willi
syndrome (PW$) and could play a role in carly-onset obesity. However, litlle
is known about plasma ghrelin in these children during he first years of life
characterized by a failure to thrive.

Objective: To investigate total plasma ghrelin levels in children with PWS
and in controls fiom 2 months to 17 years. Subjects and methods: Forty child-
ren with PWS (24 boys 16 girls, median age 3.6 years [0.2 - 17.2 years),
median BM] 0.3 Z-score {-4.0-+4.4]) were compared (o 84 controls (57 boys
27 girls median age 4.2 years [0.3-17.1] median BMI 0.1 Z-score [-1.5-+1.9]).
Children with PWS were then divided into 2 groups according to age and GH
treatment.

Results: Median plagma ghrelin levels were significantly higher in children
with PWS compared Lo controls at any age (568 vs. 173, p<0.0001} and de-
creased with age in both groups (p<0.0001). In the whole group of PWS, we
found an inverse relationship between ghrelin and BMI Z-score (p=0.0032),
insulin (p<0.0001), HOMA-IR (p=0.0002), leptin {(p=0.0027) and lean mass
(p=0.04). Plasma ghrelin levels were significantly higher in children with
PWS than in centrels, both in the youngest children below 3 years who were
not receiving GH (771 vs. 233 p<0.0001) and in the children older than 3
years all of whom were treated with GH (428 vs. 159 p<0.0001). In young
children with PWS, we did not find any relationship between ghrelin and BM]
Z-score, insulin, HOMA-IR and leptin.

Conclusions: Plasma ghrelin levels in children with PWS are elevated at any
age, particularly during the first years of life, thus preceding the development
of obesity.
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Introduction: The influence of GH sufficiency in the levels of ghrelin and
leptin has not yet been clarified.

Aim:To compare fasting ghrelin and leptin levels between children with short
stature (SS) (with and without GHD) and to Investigate correlations between
ghrelin, leptin, GH and ¥GF-T in the studied groups,

Patients And Methods: Twenty prepubertal children with 88 were enrclled.
Thyraoid, kidner and liver functions were normal,celiac discase was excluded.
MRI imagine of pituitary gland was normal. All S8-children underwent two
standard GH stimulation tests. 10/20 were found to have GHD. 15 children
with normal height served as the control group. Fasting ghrelin, leptin, GH
and 1GF-T levels were deterniined. Student’s independent t- fest, Mann-Whit-
ney U-test were applied for statistical analysis.

Results: Anthropometric and hormonal features of the children studied:
meaict SE

non-GHD GHD Controis =4
Gender {(M/F) 8/2 55 87 NS
Age (yrs) 9.01£2.93 9.80+2.29 7.99+2.18 NS
Height {cm}) 123.00+17.84%  128.05+13.08+  131.334£14.36* 0.000
Weight {kg) 31.07217.61 34.40£14 42 30.1348.91 NS
BMI (kgim?) 19.717.26 20.63£3.80 19.97:3.14 NS
GH (ng/ml} 3.26£3.25 1.6742.137 4.3342.05% 0.022
IGF-1 {ng/ml) 403.1£357.3 279.74275.61 563.3£158.9%  0.026
Leptin {(ng/ml) 9.53+8.52 12.04+9.98 9.82+7.23 NS

Ghrelin levels were lower in children with SS with or without GH deficiency,
compared to the controls (p<0,001). No significant differcnce was observed
between (he two groups with S8, No statistical significance differences were
observed between the three groups for leptin fevels.

Conclusions; Ghrelin levels are lower in prepubertal children with 85, inde-
pendently of GIH sufficiency or not.
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Twenty subjects with Prader-Willi Syndrome (PWS) were treated with Arow-
th hormone (GH, Humatrope®) for one year in a clinical study between 1996
and 1998 (GH Dose 0.1 TUrkg/d). After the initia} study these patiests were
treated in their own hospital districts according to lecal clinical practice with
vatious GH treatment regimens. To assess the long term effects of GH on
body composition, weight and safety, a follow-up study with cne study visit
was conducted, when 19 subjects out of the 20 in the original study underwent
a clinical examination, laboratory sampling, DEXA measurement and a limi-
ted sleep polygraph. Al 20 subjects, 14 male and 6 female, were contacted,
One female subject refused te participate. Adult height was achieved in 9 ma-
les (age 21.0 £1.8 y, mean £8D) and 4 females (19.3 3.6 v} and was marke-
dly greater (176.1 £ 4.6 cm and 156.4 = 8.9 em, respectively) than in historical
contrels. Seven subjects were still on GM. The height SP$ in the whole group
was -0.3 & 1.1 (range 3.2 10 +1.3). The weight for height was 182.8 + 36,1 %
{range 113 t0 244 %} and only | had normal weight (<120%). BMI was 34.9
4 7.8 kg/m2 in males and 36.7 = 7.1 kg/m2 in females. The total body fat %
was 50.4 % 6.0 % (range 36.5 10 59.9 %). We did not sce any significant effect
of GH on the prevention of being overweight, although an increasing dose
appeared related 1o a lower total body fat % (1=-0,49, p=0.03). Al| su?)jects

for whom DEXA scans were performed (n=17), had a normal bone mincrai
density. A sleep polygraph was oblaimed fiom 18 subjects and was considered
porgnzll in 7 and slightly abrnormal in 9 subjects. A markedly abnormal resuit,
indicating sleep apnea, was found in 2 subjects. No significant diflerences in
HbAlc, plasma glucose, or insulin levels between GH-tsers and non-users
were observed. No adverse events were reported as related to GH treatment
by the study investigator. We cenclude that long-term GH treatment in pati-

ents with PWS is safe, and improves adult height and body composition.
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Prader-Wilki syndrome (PWS) is o genctic disorder characterized by dysmor-
phic features, obesity, hypotonia, mental retardation, often premature adrenar-
che and hypogonadism. The type of hypogonadism in PWS, central or peri-
pheral, remains unclear as recent studies support a combined hypothalamic
and peripheral mechanism, whilst other recent reports show an intact mini-
puberty i male infants with PWS. We evaluated a boy with PWS at the age of
13,2 yrs. He presented since the age of § yrs premature adrenarche and morbid
obesity. Genetic studics showed matemal uniparental disomy of chromoeseme
15q11-g13. He measuwred 144.5 cm (-1.73 SDS), weighed 72.9 Kg {+2.19
SDS) -unchanged the last 3 yrs-, his BMI was 34.9 Kg/m2 (+3.28 SDS) and
his bone age 15.8 yrs. Predicted adult height was 147.9 cm with 2 arget height
of 17% cm. At presentation he was hypogonadic with testes barely palpable
(both < 1 mb), but with normal penile length for pubertal stage. He showed
normal response of 1 7-OH-progesterone 0 ACTH test, no response to LHRH
stimulation (peak 1LH 0.8 and FSH 1.2 mIU/mb), compiete GH deficiency and
low IGF-1 levels, high estradiol (E2) 47 pg/inl and low testosterone 0.5 ng/mi.
Aiming to improve -even slightly- final height by slowing down bone age ma-
turation while awaiting approval for hGH treatment, he was put on anastrazo-
le (Arimidex ®) } mg/day p.o. After § months he grew 1.5 em and gained 1.1
cm in predicted adult hetght as his bone age advanced only by 0.2 yrs. He lost
5.9 Kg (8% of body weight without any dietary change, testicular volume
increased 10 6 mi bilaterally, 32 levels decreased 1o 15 pg/ml, whereas basal
(8:00am) L1, FSH and testosterone levels increased to 11, 10.5 mIU/ml and
5.6 ng/ml respectively. (hese data suggest that aromatase inhibitors may re-
salve hypogenadotrepic hypogonadism in PWS supporting a peripheral rather
than a central mechanisin, involving high B2 levels, Normalization of E2 may
also be related to the striking improvement in body weight.
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A 7 years-old-boy,with Prader Willy Syndrome(PWS),was admitted t©
Emergency Room for asthenia and a headache. When he patient was thr_ec
years old, since he had growth hormone deficiency,started thcra;_)y w_nh
G, Afier 5 months a echocardiogram disclosed the presence of & dilatative
cardiomyopathy,with mitral-aortic insufficiency and arterious hypertension,
so he stopped GH therapy and starled antihypestensive therapy. For 111? wor-
sening of his headache with severe hypertension, ultzasound evaluation _of
the urinary tract showed a left kidney smaller than normal with a scarce dif-
ferentiation between renal corlex and medulla. An URO-MR showed renal
medulla’s cystic dysplasia;the wethra-cistography didn’t find neither bladder-
urethral reflux nor alterations in the bladder’s wall. Then a brain MR was per-
formed and it showed multiple areas of T2 hyperintesity an corresponding T
hypointensity,invoiving both of the cerebral hemispheres. Abnormai_ signal
intensity was prevailingly subcortical but also involved the cortex regionally.
On diffusion-weighted(DW1) images, the signal abnormalities showed absence
of restricted diffusion, consistent with vasogenic,rather than cytoxic edema.
The cerebellum was less affected but a downward displacement of the cere-
bellar tonsils inte the foramen magnum was evident {acquired Chiari Ldue to
intracranial hypertension). The child underwent a suboccipital def;o:])laressi-
on. The post-operative course was characlerized by very high arterious hypf-:r-
tension which got normal after 10 days of therapy. The follow up MR_ stud_les
showed the complete resolution imaging abnormalities.Clinical and imaging

manifestations reversibility confirmed the diagnosis of PR}IS secqndary_t.o
acute high blood pressure. This s the first case of PRES ina palzc.nl w_zth
PWS. The hyperthophic-dilatative cardiomyopathy,l'hc arlerious hypglensmn
and the renal cystic dysplasia strongly suggested this hypotesis,confirmed by
reversibie characteristic MR findings.
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Prader-Willi syndrome (PWS) is the most common recognised genetic form
of obesity. Adult patients with PWS die prematurely from complications con-
ventionally related to obesity, such as type 2 diabetes mellitus (DMT2) and
cardiavascular disease (CVD), The metabolic syndrome (MetS) is a strong
risk factor for DMT2 and atherosclerotic CVD. There is evidence that the
development of MetS has its origin in children an adolescents, suggesting that
carly identification and treatment of MetS may be helpful o improve mor-
Lility and mortality of PWS adults. The objective of this study was estimate
the prevalence of MetS among children and adolescents with PWS. Thirty-
nine subjects with genetically confirmed PWS, 15 males and 24 females, aged
2.4-17.6 yr, were studied. Height and weight were measured by using stan-
dardized equipment, Growth Analyser 3 was adopted to catculate BMI-SDS
values. Blood pressure (BP) was measured in cach sulbiject at least (hree times
al 5-min intervais, and the mean values of three fests were used in analyses.
Biochemical testing inciuded measurements of fasting glucose, triglycerides,
HDL cholesteroi levels as well as glucose levels afler Oral Glucose Toleran-
ce Test. According to Weiss et al. {N Engi J Med 2004), we define MetS as
having at least 3 of the following: BMI-8DS>2, high systolic BP or diastolic
BP, kigh triglycerides, Jow HDL and impaired glucose tolerance, The Met§
compenent cut-peoints were developed with data from Nalian Consensus on
Childhoed and Adolescence Obesity (2006). Tu owr sample, 69.2% of subjects
(n=27) had | or more abnormalities of the MetS, whereas 33.3% (n=13) had 2
or more. The overall prevalence of the MetS was 10.2% (a=4). The distribu-
ticn of each element of the MetS was the following: obesity 56.4%, clevaled
BP 30.7%, high triglycerides 20.5%, tow HDL 0%, IGT/DMT2 7.7%. Our
findings demonstrate that cardiovascular risk factors are common in young
PWS subjects, suggesting a relationship with the decreased lifc expectancy
observed during adulthood,



