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Genetic and epigenetic alterations of GNAS locus and clinical consequences In
Pseudohypoparathyroidism: a new health care pathway

Background

Genetic and epigenetic alterations at the GNAS locus are responsible for the Gsa protein dysfunctions causing Pseudohypoparathyroidism (PHP), a heterogeneous disease
characterized by multiple hormone resistances and AHO signs (short stature, obesity, round face, brachydactyly, subcutaneous ossifications and mental retardation). A clinical overlap
among molecular subtypes of the disease (la, Ib, Ic and |l) makes the current classification inadequate; furthermore a common clinical approach still needs to be defined.

#* Lack of knowledge about some clinical features and their evolution
¥ No common standards in clinical management

#* New Classification required

Aims and Objective

In the largest Italian case series of (epi)/genetically characterized PHP patients, this work attempts to review and update the clinical

data, correlating them to the molecular diagnosis, and to develop a healthcare pathway for patients with AHO/PHP.

Cooperating Network of ISPED Centers - Study Group Endocrine diseases due to altered function of Gsa protein

Review of clinical data of patients with confirmed molecular diagnosis

Collection of new follow-up data

S

Develop and share a new health care pathway

>

Common clinical approach to DIAGNOSIS, THERAPY and FOLLOW-UP

Materials and Methods

* GNAS gene sequencing - Bachydactyly «PTH, Ca, P * Median (range)
» Subcutaneous Ossifications * TSH. fT4
* GNAS locus methylation analysis and « Short Stature « GH, IGF.1 « Mann-Whitney U and Fisher
STX16 microdeletions analysis « Obesity « FSH/LH nonparametric Tests

* Round facies
* Mental Retardation

AUXOLOGICAL EVALUATION — _
Clinical Features - Overview
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70% - 1 pt: SS, early OB Multiple HR — Mutated pts Multiple HR — Epimutated pts
62% 1 pt: early OB; GH
o - Treatment
60% '\ XY, 33yrs, AHO: BR, OB/OW,
) global RF - GH defect in adulthood,
50% - 46% retardation
33% under rGH treatment.
40% -
31%
30% - XX, 65yrs, AHO: BR, OB, RF
23% 23% : -
» ph/ @ - - History of hypofertility:
15% overwergnt 2 pts: SS possible FSH/LH resistance
0 1 pt: SS, OB
10% - obesity
0% Sisters,
first evaluation follow-up mother PPHP
Conclusions
. . Symptoms and signs of TSH-RESISTANCE: Symptoms and signs of PTH - Symptoms and signs of Symptoms and PTH -resistance monitoring T SH -resistance monitoring FSH/LH -resistance monitoring GHRH -resistance monitoring
A d e d I Cate d h e a I t h Ca re at hwa a d d reSS I n - Newborn: neonatal screening with elevated TSH RESISTANCE: FSH/LH -RESISTANCE: signsof GHRH- (onset/persistence) (onset/persistence) (onset/persistence) (onset/persistence)
- Infant: mental retardation, slow growth velocity, muscle !at.en{)fif Oijft tetar}ya seizures, | delayzd puberty, pr;lrnary or RESISTANCE:
hypotonia irritability, depression, emotiona secondary amenorrhea, . .
b " " - Child/Adolescent: mental retardation, short stature, muscle instability, fragile hairs and nails oligomenorrhea, hypofertility tagpmibrsal o - Laborat tests: _ y .
all the PHP’s aspects in a systematic way |[ieeiassng _ e T o e s | | v ey aon /oWt
\ \4 b/ AHO signs: (every 6 months) - Thyroid ultrasound (every 6 months)

would improve the management of the CLINCAL SopliendfPHP £ | i

FIRST CLINICAL TESTS 4  \

- Short stature

- Brachydactyly
- Subcutaneous

disease, allowing an earlier diagnosis of [ avscacexammarion

and MOLECULAR ANALYSIS
A. Auxological evaluation for Height and Weight:

ossifications
- Mental Retardation

hormonal resistances, which is fundamental | e

to optimize the medical treatment (i.e. rGH | ossionosimaneousostiesonsum et mamos

B. Detection of o phic signs: brachydactyly, A. GNAS GENE sequencing and MLPA # patient with AHO

brachymetacarpia/tarsia, Archibald’s sign; round facies phenotype (>2 signs) or subcutaneous ossifications or familial

B. GNAS LOCUS analysis # patient without AHO phenotype

. fo) o) STS: or GNAS gene sequencing negative for mutations
th e ra py) . O n th e Ot h e r h a n d y th e d Iffe re nt ’2)’;‘_’3B RATORYTE CONFIRMED DIAGNOSIS C. Mutations analysis in other involved genes (PRKAR1A,

- PTH, Ca, P, Alkaline Phosphatase PDEA4D) # patients without GNAS gene mutation, nor locus
- TSH, T3, fT4, antithyroid-Ab anomalies

prevalence and features of some AHO signs | jusmismeimoeimmeanns

- basal FSH/LH and after stimulation test, 173-Estradiol/Testosterone TREATMENT
- IGF-1, basal GH and after GHRH+Arg test - Calcium + vit. 1,250H-D

need to be confirmed by follow-up data, | o oo

- Estroprogestinics

4) HANDS-FEET X-Ray with METACARPOPHALANGEAL Follow-up e e - o
PROFILE (about at 5 years of age) and BONE AGE evaluation ypoglicemic/hypolipidemic agents (GLP-1 agonist?)

| |
m O I e Cu I a r a n a I yS I S - Psychological and/or school support; logopedic and/or psychomotor rehabilitation
]

5) NP EVALUATION with standard reproducible tests: WISC, WAIS, 1Q, Denver; - Surgery excision of heterotopic ossifications (if pain or hindered movement)

and/or with Psychological Adaptative Tests

3) URINE TEST: Tubular phosphate reabsorption, Ca, creatinin -rhGH (+/- GnRH?) # carly/prepubertal timing; possible concomitant puberty-delaying

I e a d i n th u S t O a b ett e r CI i n i C a I O ri e n t e d hormone therapy with GnRH analogs; optimal dose >/= dose used for idiopatic GH defect?
g - Low-calories, low-fat diet; sport, food and nutritional education

; possible oral
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presented at:

74 patients with confirmed molecular diagnosis

from 69 unrelated families

- 46 GNAS gene mutations
- 28 GNAS locus altered methylation

HORMONE RESISTANCES

(once, or yearly in case of laboratory - Pelvic ultrasound

- Urine test: Calciuria, Tubular once, 4
tests alterations)

phosphate reabsorption
(every 6 months)

(in case of laboratory tests alterations)

- Bone age X -Ray

(depending on growth)

- Laboratory tests: IGF-1, then GH
basal and after GHRH+Arg test

Renal-bladder ultrasound # Evaluate presence of thyroid nodules

= . . )
(yearly, before if changed treatment) (incidence and prevalence) Therapy:
- Bone Mineral Density Estroprogestinics
(yearly or every two years, depending .

Ca/P bal Therapy:
on alance ) Levothyroxine
Therapy: #Eventual stop treatment in case of:
Calcium + vit. D metabolites - subclinical hypothyroidism

- complete growth, adulthood

# Dose optimization in adolescents,
especially in case of intense exercise

Therapy:
rhGH +/- GnRH analogs

# Dose optimization depending on IGF-1
# Evaluation of the best timing/duration
(reaching adult stature/TH)

# Treatment in adulthood?

BARCELONA
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Obesity monitoring Brachydactyly monitoring M ental Retardation Subcutaneous Ossifications
e monitorng monitoring
- Auxological Evaluation Hands/feet X-Ray with : : .
(every 6 ffglths) metacar pophalangeal profile NP Evaluation (yearly) Physical examination and body-
- Laboratory tests: rd psy.chomotor and neurocognitive mapping (yearly)
I level: lipidic profile, basal glucose, liver (once at diagnosis; repeat at 5th year in evolution
enzymes (every 6 m01.1ths) case of PHP was diagnosed earlier; then Treatment: e Distigction between superficial and
11 level: OGTT, insulin ) repeat only in case of clinical evidence Rehabilitation progressive forms
(in case of I level laboratory tests alterations) of BR apearence) (el J seheel  empeymme # Differential diagnosis with POH
support)
Tlg'ra) v Therapy:
- Di : .
- Pharmacological approach? Surgery excision
# in case of pain or hindered movements
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