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14 giugno 2010
Donna, 42 aa, una GAT 4 anni fa
FM ogni 21 gg da qualche mese

Cefalea persistente, frontale, quotidiana agli zigomi, occhi,
costante, diversa dalla precedente, da 12 mesi

Alterazioni fisionomiche: «mi sento brutta», aumento
mani e piedi

Galattorrea da 24 mesi

Parestesie
Roncopatia

Tunnel carpale bilaterale
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Prospettiva di gravidanza
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La diagnosi @ @

ITALIAN CHAFTFE

RM : Voluminoso adenoma intra-sopra sellare,
Iniziale invasione seno cavernoso destro,

a contatto con le vie ottiche




L La classificazione di Knosp @
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.L Conflitti di interesse @

ITALIAN CHAFTFE

Ai sensi dell’art. 3.3 sul conflitto di interessi, pag
17 del Regolamento Applicativo Stato-Regioni del
5/11/2009, dichiaro che negli ultimi 2 anni ho
avuto rapporti diretti di finanziamento con i
seguenti soggetti portatori di interessi
commerciali in campo sanitario:

Novartis, Ipsen, Pfizer, Janssen



Acromegaly incidence, prevalence
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complications and long-term prognosis: @ @
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Predictors of morbidity and mortality in acromegaly: @

an ltalian survey

ITALIAN CHAFTFE

PERCENT

Distribuzione per range di eta e sesso alla diagnosi

20 -
M
151 [OF
10- []
I | [

<20 20-24 25-29 30- 34 35-39 Maﬂi—dﬁ 50-54 55-59 G-‘J 64 65-69 >70
AGE (years)

Arosio et al, EJE 2012
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_L Cosa porta alla diagnosi ?

Presanring chief complaint

310 pazienti Frequency (%)

Mensorual disturbances |3
Change in appearance o acral orowth |l
|leadaches B
Pavesthesiasfcarpal tunnel syodrome B
Dhabeles melhies or impuired glucose wlerance ]
Heart discasc 3
WVisnal impaimment 3
Decreased hibido or erectile dysfunchion 3
Arthropathy 3
Tzt dlisorder 2
Hypertension l
Crganlism I
Faligue .3
Hyperhydrosis 0.3
Samnalence (.3
Chbiers o
By chunce (delected by unrelated physical or dental examimation or radiograph H)
Tl | (M)

Vilar et al, Pituitary 2017 (Molitch, Clin Endocrinol Metab 1992)
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500 pazienti: prevalenza segni e sintomi

<3 30-60% >60%

Depression Headache Acral growth

Reduce libdo Ercctvle dysfunction Deformity of tacial Teatures
Carpal tunnel syndrome Arthritis SOlt fissue swelling
Daytime somnolence Asthenia/fatigue [ncreased sweating
Myopathy Peripheral neuropathy

Increased han growth Parestesia

Dyspnea/breathlessness

Cialactorrhea

Vilar et al, Pituitary 2017 (Ezzat et al, Medicine 1994)



Acromegaly: clinical features at diagnosis
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Vilar et al, Pituitary 2017 (Clemmons et al, JCEM 2003)



Predictors of morbidity and mortality in acromegaly: @
an Italian survey
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Number of Diabetes Hyperiension  Disease
patients (M/F) mellitus (%) (%) control (%) SMR (95% Cl)
UK 419 (178/241) - — 46 1.26 (1.03-1.54)
Spagna 1219 (478/741) 37.6 39.1 31 -
NZ 208 (125/83) 29.7 54.4 -~ 2.70 (2.10-3.50)
Finlandia 334 (161/173) — — 55 1.16 {0.85-1.54)
Belgio 418 (213/205) 25.3 39.4 49 1.39 {0.96-2.03)
Germania 1485 (677/808) — — - —
Italia 1512 (624/888) 16 33 B5 1.13 (0.87-1.46)

Arosio et al, EJE 2012



Factors Influencing Mortality in @ @
Acromegaly .. L

A

Roma, %12 névembre 2017

208 patients (New Zeland), 1964-2000, follow-up 13 yrs, 72 died

1

0.8 -
> 06
5
6
% GH > Sugll |

0.2 4

. Last GH after treatment (Surg and or RT) L
0 .:i 1:3 1'5 Ejﬂ !rﬁ a0

Time (years)

Holdaway et al, EJE 2008
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Factors Influencing Mortality in
Acromegaly

Standardized mortality ratio Weight
Sy random) [95% C] (%)
Bates 1993 - 20 [1.0. 4.0] 4 6
Abosch 1998 - 3.1 (1.5, 6.4] B3
Orme 1998 — - 1.4 [1.2.1.7] 0.9
Arita 2003 -t 1.6 0.8, 4.3] 2.9
Beauragard 2003 | —a—— 48([27.8.7] 55
GH > 2.5 ug/L Ayuk 2004 ——— 1.4 (1.1, 1.8] 8.0
Biermasz 2004 - 1.5 (0.7, 2.2] 4.0
Holdaway Z004 - 22[1.6.3.3] 8.0
Kauppinon-Makalin 2005 — 1.6 1.0, 2.3] 7.8
Tropp Z005 = 1.4 [0.8. 3.3] 3.6
Final GH > 2.5 pg/ —— 1.9 [1.5, 2.4) 8
F = 0.00001
Bates 1993 1.4 0.5, 4.0] 2.8
Abosch 1958 1.0 [0.68, 1.7] 6.2
Orme 1998 1.1 10.3, 3 8] 2.0
Arita Z003 1.1 [0.4, 3.1] 2.7
GH < 2.5 ugﬂ_ Baauregard 2003 0810327 24
Biermasz 2004 1.2 [0.8. 1.8] T8
Holdaway 2004 16[1.0, 23] 73
Kauppinan-Makalin 2005 0.5 |0.3,0.9] 8.5
Trepp 2005 1.3 [0.6, 2.8] 4.0
Final GH < 2.5 ug/ 1.1 [0.9, 1.4] 40.4
2 =050
Total - 1.5 [1.2.1.8] P <0.0001

Tezl for helempronoily - F¥ = S84 M- (U]
L]

. 5 1 2 5 10

Fawurs Increased
maortality in acromegaly

Holdaway et al, EJE 2008

Favwous decreased
mortality in scromegalty
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Standardized mortality ratio Weight

Study (random) [95% CI] (%)

Swearingen 1998 I— 1.8]04, 4.0] 83

Beauregard 2003 —- 48(27.8.7] 10.0

IGF elevata Holdaway 2004 —~—=—  35[21,58| 10.7
Kauppinen-Makelin 2005 L 1.710.9, 3.2] a5

Trepp 2005 a - 1.4 (086, 3.3] 8.0

Einal IGF-1 elevated —— 2.5 [1.6, 4.0] 46 4

P = 0.0001

Swearingen 1998 - i 0.8 [0.3, 2.1] 7.0

Beauregard 2003 - 0.9[0.3, 2.7] 62

Biermasz 2004 e 1.2 [0.8, 1.8] 116

IGF normale Holdaway 2004 --i—-— 1.6 [0.9. 2.9 10.0
Kauppinen-Makelin 2005 —— e 0.7 [0.4. 1.2] 10.2

Trepp 2005 — - 1.3 (0.6, 2.8] 86

Final IGF-1 normal —ida— 1.1 [0.9, 1.4] 53.6

P=0.45
Total — 1.6[1.1,2.31 P=0.02
Tesi for hatetogeneity =f * = T2%. P < 0LODT
05 1 2 5 10

Favours deoroased
mortality in acromegaly

Fawours increased
mortality in acromegaly
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ACROSCORE: a new and simple tool for the diagnosis of @ @
acromegaly, a rare and underdiagnosed disease A

TTALIAN CHAFTRE

Table 2. Value of each symptom: multivariate logistic model

Variable OR 95% Cl Ln(OR) Score
Type 2/secondary diabetes 2-1 1-0-4-5 0-747 ]
Hyperhidrosis 3-6 1-9—6-8 1-276 2
Thyroid hyperplasia 8-7 4-7-16-0 2-164 3
Carpal tunnel syndrome 2-3 0-9-5-8 0-853 1
Spaced teeth 15-7 6:7-36-7 2.752 4
Colorectal polyps 7-3 3:1-17-1 1-983 3

Prencipe et al, CEN 2017



Acromegaly: An Endocrine Sodety Clinical Practice @ @

-L Guideline
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2.1 We suggest evaluating all patients presenting with
acromegaly tor associated comorbidities, including hvper-
tension, diabetes mellitus, cardiovascular disease, osteo-
arthritis, and sleep apnea. (2|BB0O0)

2.2 We also recommend that such comorbidities be lon-

gitudinally monitored and rigorously managed. (Un-
graded rec:mmmendatmn}

2.5 We recommend assessing for hypopituitarism and
replacing hormone deficits. (1|[E580)

Katznelson et al, JCEM 2014
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an Italian survey

Predictors of morbidity and mortality in acromegaly: @ @

TTALIAN CHAFTFE

Causes of death 61/1512
Malignant tumors 36%
Cardiovascular 27.9%

Cerebrovascular 9.8%

Predittori indipendenti di mortalita:
v’ Eta avanzata

v" GH ultimo follow-up
v IGF alla diagnosi

v" Neoplasie

v’ Radioterapia

Arosio et al, EJE 2012
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Rischio oncologico ?

TTALIAN CHAFTFE

=l

aent

Murmaoer ot pa

1yon
Lahn
1500
1400
1300
1200
1100
Laco
Qi
Bon
Jon
Gl
oo
00
e
200
Lo
L

- Associazione positiva

Associazione negativa

Non conclusivi

s A N N N A s SN R v R s N

Ltud e

| =

1=

AT RN

B o ]
R

ﬁ Boalll]]

91 12 13714 15%:16 17 18 19:-:20 2V .22 2324 2% 2627

2017

Terzolo et al, Endocrine-Related Cancer 2017



Acromegaly is associated with @
increased cancer risk: a survey in italy @
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OR Eta P < 0.001, Storia familiare P = 0.04

Cancer type Observed Expected SIR 95% Cl P value
Female
All 72 47.6 1.51 1.2-1.91 =0.001
malignancies
Ereast cancer 22 16.8 1.21 0.86-1.99 0.21
Colorectal 12 6.4 1.86 1.06-3.28 0.03
cancer
Thyroid cancer 8 2.5 3.22 1.61-6.44 0.01
Male
All 52 40.2 1.29 1.0-1.7 0.06
malignancies
Colorectal 8 5.6 1.44 0.72-2.88 0.31
Cancer
Kidney cancer 7 1.5 3.73 1.78-7.83 <0.001
Thyroid cancer 5 0.8 6.57 2.71-15.65 =0.001
Overall
Colorectal 20 12 1.67 1.07-2.58 0022
cancer
Kidney cancer 10 3.5 2.87 155-5.34 =0.001
Thyroid cancer 13 3.3 3.99 2.32-6.87 <0.001

Terzolo et al, Endocrine-Related Cancer 2017
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Acromegaly incidence, prevalence,

complications and long-term prognosis:
a nationwide cohort study
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TTALIAN CHAMTFR
Heart failure —— : HR Globale
HR Pre-diagnosi
——
AMi o
Diabetes * - oAl T AN
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HR (C1 95%) 5 10 15 20 40 ]

Dal et al, EJE 2016
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La diagnosi biochimica m;@;m@

IGF-1 521% ULNRE | Upper Limit Normal Range
GH 36 ng/mi
Prolattina 27.3 4 - 15 ng/mil
Cortisolo Pl 5.3 6 — 22 mcg/dL
Cortisolo Dopo ACTH Test 8-18-14 > 18 mcg/dL
ACTH 14 7-63 pg/mi

fT4 9.7 7-18 ng/dl

TSH 1.8 0.5-4.78 mU/ml
Glicemia 107 70-110 mg/dl
HbA1c 5.7 4.8-6 %
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Andrea Lania

UO. Endocrinologia & Pituitary Unit
Istituto Clinico Humanitas
Dipartimento di Scienze Biomediche
Humanitas University
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Quale ricadute cliniche...

<
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TTALIAN CHAFTIR

ACROMEGALIA
Diagnosi
Valutazione guarigione /remissione

Valutazione controllo attivita
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Guideline

Lot Eabaseseni, Sdeeant Boarses 10 Shilesisns BAvhrer:, Blak = Raldilv)
Fdafirmmnd assan Bwrad, Srdraa WK ard Jobne &0 1L Wass

1.3 We recommend measuring serum [GF-1 to rule
wt acromegaly in a patient with a pituirary mass.

T T T
| |BBEC)

.4 We recommend against relying on rhe use of ran-

T T T

)

om GH levels ro diagnose acromegaly. (|

L P L

episodic GH secretion from both normal and
adenomatous pituitaries

the commercially available immunoassays
produce heterogeneous values, and results
from one laboratory cannot be compared
with findings from another
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SET AL S REATILRE
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Acromegaly: An Endoorine Society Clinical Practice

Guideline

v e K emelar, Fodeed 30 T I Shlieenn Bieerpeld, Stk Fo b,
Moharerad | lascdin Mdraz, &adica UE ann weba s 1L Wess

1.0 Diagnosis

1.1 We recommend measurement of IGF-1 levels in pa-
tients with rvpical clinical manitestations ot acromegaly, es-
pecially those with acral and facial fearures, ( 1}BE50)

1.2 We suggest the measurement of IGF-1 in patients
without the tvpical manifestations of acromegaly, but who
have several of these associated conditions: sleep apnea
syndrome, tvpe 2 diabetes mellitus, debiliraring arthritis,
carpal runnel syndrome, hyperhidrosis, and hvpertension.

(2|&B00)
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I_GF-I...? = Genetica

It is a marker of . E'|'CI
integrated GH secretion | ® Sesso

IGF -1 levels exhibit a 2 RI'l'l‘l’\? FIPCGdIﬂno
log-linear relationship = Nutrizione
with GH levels - IGFBPS

Circulating IGF-1 half- - Estrogeni

life is approximately 15 :
hours, and serum levels . A“dmgem

are relatively stable "= Tiroxina
= Cortisolo
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i‘l Specifici range di normalita @@

Stabilire range di riferimento eta-correlati

E{H: ¥
70 e indispensabile b
— 60 . —— g e
3 ol PS. Non esistono range di riferimento %
B
= 0 BMI-dipendenti
do 300
o200 A L 200
ll}ﬂ} e 4 100 (e %
— Non esistono differenze sostanziali sesso-
0 dipendenti (ad eccezione di donne post ) 70 &0

menopausali in HRT)

Bidlingmaier et al Reference Intervals for Brabant et et al Hormone Research, 2003,
IGF-I J Clin Endocrinol Metab, May 2014, 6£0:53-60
99(5):1712-1721
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Prevaleace of nemmal 1o -4 values measueed with the four immmumoagsays m 52
sera from I feated acromegalic patienis

Relerenee range Michols Immunestech Thgdamin Sehermg
55} A5S0Y assay Assa
Manufactures MIEA? [ T 1657 | 5/52
lage-mitchied 5778 (V5% 130, 3%) (28 8%)
cmiril s x:=4,h7; f =T.0d; II=H.HI :
p=0307 p=00057  p=ihoid
n=1%za  u=123 n=254 n=233
Manufacturer M52
| age- and |57 A% s
senamatehed n= a9 ‘.-*'
cominals) (mien) _+-"
TR
fwosed)
Wormal virlies o 13/52 253452 .-:
ks nagmber I3 53550 |55 5%
of subyjocts y =0.36; 7 =l

|age-muatched NS S

controls) n=728 n=728
Mormal volues oo 382 J8i52
B megmioer {hl3%) [53.9%)
ol subjects ¥ =0.16; ¥ =0.16;
| agee- andd bt AS
sex-momched n=J6l n=304
controls) (men) fimen)
n=3h8 n=3i68
(Hearcn) fiwcticn )
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TTRLIAN CHAFTIR

Acromegalia: buon controllo

Il numero di soggetti utilizzati
per stabilire i limiti di normalita &
un parametro molto importante
per la performance di un metodo

:| di un ampio gruppo di controllo

Per una corretta interpretazione
dei risultati i valori di normalita
devono essere stabiliti sulla base

Clinfca Chimica Acta 373 (2006) 176179




Quali fattori influenzano @
.L la determinazione dei livelli di IGF-I? @
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« Modalita di raccolta e conservazione del
campione

« Entita popolazione di controllo

* Anticorpi

« BPs (metodi di rimozione)

o Edemsn ol smd
Stabile conservato a -80° (2 aa) .

Instabile conservato a -20° (IGF-I proteolisi)

Stabilita 24h siero a temperatura ambiente
Instabilita sangue a temperatura ambiente
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™ Variation in GH and 1GF-1 assays limits the applicability of
international consensus criteria to local practice
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in 23 laboratori UK con 6
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Variabilita del range reference
di un singolo campione di IGF-I
| diverse mefodiche
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| Guideline
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1.5 In patients with elevated or equivocal serum IGF-1
evels, we recommend confirmation of the diagnosis by finding
lack of suppression of GH to < 1 ug/L. following documented
wperglycemia during an oral glucose load. (1|&&E0)




_L Lo screening delle complicanze @ @

mbre 101/ TTALIAN CHAFTTR

CV OO: normale

Ecocardiogramma: nei limiti

Ecografia addome: cisti ovarica, utero fiboromatoso
Ecografia collo: normale

Polisonnografia: normale

Colonscopia: normale
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%

Rischi
fetall/
matern:?

Pz acromegalica in
eta fertile

42 aa

Aspettativa di
gravidanza

Cefalea
Macroadenoma

Gravidanza
possibile?

Quale terapia?



_L La terapia: che fare? @ @
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Terapia medica
Terapia chirurgica
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Che fare?

TTALIAN CHAYTER
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La terapia @ @

Terapia chirurgica RIFIUTO



A o

Roma, %12 névembre 2017 rlﬂlll_;é.i:j-l:ﬂ"l?'l

Terapia Farmacologica

Ernesto De Menis

Dipartimento Medicina Clinica 2
Ospedale Montebelluna - AULSS2 - Marca Trevigiana

ernesto.demenis@aulss2.veneto.it



Conflitti di interesse @

ITALIAN CHAFTFE
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Ai sensi dell’art. 3.3 sul conflitto di interessi, pag
17 del Regolamento Applicativo Stato-Regioni
del 5/11/2009, dichiaro che negli ultimi 2 anni
ho avuto rapporti diretti di finanziamento con i
seguenti soggetti portatori di interessi
commerciali in campo sanitario:

Ipsen/Pfizer/Novartis/Otsuka/Shire
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Obiettivi e Target @ @

Bromocriptina (o0s, LAR)

Dopaminergici

1) Tumore Quinagolide
Cabergolina
_ Analoghi somatostatina Prima generazione
fé;p;ersecrezmne GHe -Octreotide {sc. LAR, orale)

-Lanreotide (LR, Autogel)
Seconda Generazione

-Pasireotide (sc, LAR)
3) Organi bersaglio
Antagonisti GH Pegvisomant

Terapie combinate




_A. _DOPAMINERGICI: Ia storia (%

Roma, %12 névembre 2017 TII.IM.;-u:Ei-JHTﬂ

BACKGROUND
Liuzzi A., Chiodini PG., Botalla L., Cremascoli G., Silvestrini F.
Inihibitory effect of L-Dopa on GH release in acromegalic patients
J Clin Endocrinol Metabol 1972;35:941-943
Chiodini PG., Liuzzi A., Botalla L., Cremascoli G., Silvestrini F.

Inhibitory effect of dopaminergic stimulation on GH release in acromegaly
STUDI CLINICI J Clin Endocrinol Metabol 1974;38:200-206

Chiodini PG., Liuzzi A., Botalla L., Oppizzi G., Muller EE., Silvestrini F.
Stable reduction of plasma growth hormone (hGH) levels during chronic
administration of 2-Br-alpha-ergocryptine (CB-154) in acromegalic patients

“ In 7 acromegalic patients responsive to acute administration of a single dose of 2-Br-alpha-
ergocryptine (CB-154) chronic CB-154 (10 mg orally for 30 days) was accompanied by a significant and
stable reduction of GH.

In 5 unresponsive patients to acute administration, no appreciable variation in hGH levels was present
after 30 days of treatment.

These results suggest that 2-Br-alpha-ergocryptine offers a new approach to the medical treatment of
acromegaly” J clin Endocrinol Metabol 1975;40:705-708
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DOPAMINERGICI

o

TTRLIAN CHAFTER

Cabergolina: Off-label

PRECAUZIONI GENERALI
Grave Insufficienza Epatica
Disturbi Neuropsichiatrici

Gravi Cardiopatie -
Arteriopatie

Fistola liquorale

SELETTIVITA' per D2R EFFICACIA superiore
EMIVITA PLASMATICA TOLLERABILITA" migliore
EMIVITA TISSUTALE COMPLIANCE superiore

GASTROINTESTINALI
Nausea/Stipsi/Vomito

CARDIOVASCOLARI

Ipotensione ortostatica [Reazioni vaso-
vagali/Stuffness nasale/Vasospasmo
digitale/Aritmie/Infarto miocardico/
valvulopatie/Embolia polmonare
EFFETTI CNS

Cefalea/Vertigini/Testa leggera
NEUROPSICHICI
Insonnia/Sonnolenza/Confusione/
Alterazioni umore/Allucinazioni/Psicosi
VARI : Fibrosi

INIZIO TERAPIA
Basse dosi (0.25 mg)

Somministrazione serale

INCREMENTO DOSE
Graduale (0.25 mg week)

DOSE MASSIMALE
0.5 mg/die
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DOPAMINERGICI @ @

TTALIAN CHAYTFE
SECREZIONE ORMONALE |GF-1 basale | Normale IGF-| ,
NORMALIZZAZIONE IGF-I . ! pllr i o
<750 ng/mL | 53%
-Valori iniziali di GH/IGF-I >750 ngimk | 17% .
—IpErprniattinemia ? GH basale Normale [GF-| .
- Dose
<20ng/mL | 48%
-Espressione recettori D2 et || [ -

SHRINKAGE MASSA

ERFETTIO SOLLA MAZES

1%

e85

%

L]

GH-anar

LI T ]

| T ]

FHIPRL saow

Sandret,,  Clin Endocrinol Metabol 2011

Abs, | Clin Endocrinel Metabol 1998
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Table | Bincing affmibes of somarostatin (SRIF-14}, purectide, octrectide, and Bnreotds o the five homan sa

":l:rl'lll.l-tl-l.lhﬂ S-E.I:| 551: :'SI._I 5ﬂ+ 5&-‘[.
Somatostatin (SRIT- 1) 083 =011 15 =02 058 2007 | 50 =04 0L+ 004
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Oairectide Hi | B0 o7 1 R CH A e i {1 sENL1O
Lantreulive LE A €54 4 i 4% L5 = %0 iTt5

Octreotide sc

Octreotide LAR: 10-40 mg/28 giorni
Lanreotide SR

Lanreotide Autogel (ATG): 60-120 mg/28-42 giorni
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ANALOGHI SOMATOSTATINA (SSA)

GESTIONE TERAPIA

Iniziare con dosi “basse” ed incremento in accordo a GH/IGF dopo 3 mesi
Iniziare con dosi "elevate” ed eventuale riduzione

- Maggiore tollerabilita agli effetti collaterali
- Maggiore rapidita efficacia

EFFETTI COLLATERALI
Locali: addominali (crampi, diarrea, distensione addominali. Malassorbimento), alopecia

Aritmie: bradicardia, QT
Calcolosi colecistica (asintomatica, complicata)

Metabolismo glucidico (ipoglicemia, peggioramento tolleranza glucidica)
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ANALOGHI SOMATOSTATINA (SSA)

I EFFICACIA CLINICA : SECREZIONE ORMONALE
Studi clinici

Predittivita di risposta (risposta a breve termine)
Dose/intervallo di somministrazione
Formulazione farmaceutica del farmaco

Durata della terapia

Criteri di risposta
-GH<25ng/mlo GH < 1.0 ng/ml

- IGF-1 normale
- GH e IGF-I
- GH/IGF-| discordanze (40% dei pazienti)

FAREE | Heetc il sl o seScbmlcElbs ey (Laf ) e o i

LR L S TR

safoty and talarability of ocoreatidn LAR" [lmng-acting
repeatable octreotide] in the primary therspy of patieats
welth Beromegoly
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Tumaor Shrinkage With Lanreotide Autogel 120 mg s
Primary Therapy in Acromegaly: Resualis of
Prospective Multicenter Clinical Trial

ik | Bl PEEA] Pa @ Wi &

JCEM
2014
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EFFICACIA CLINICA: RIDUZIONE MASSA
i JCEM
(shrinkage) 2005
50-70% hanno riduzione significativa di
massa in primary therapy
Solo 1-3% aumento massa Clin End
iy e ey ofocpepide AR Gonpaig | 2007
repeatable citreatide) in the prmary thempy of patients
with scromadgaly
Tumaor !h:nlr.lpr With Lanreatids Aul'n;ﬂ 130 mg as JCEM
Prowpective Mhufticoter Climicm Trinl 2014
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FATTORI PREDITTIVI DI RISPOSTA SSA

BASELINE

Eta; Forme genetiche

[l- 3,
Valori GH/IGF-I; Aspetto Radiologico J TN

Test ad octreotide L_———J-
DURANTE TERAPIA '

Risposta a 3-6 mesi

ISTOLOGIA

Sparsely/densely granulated

GSP mut/Espressione recettoriale (sstr2/sstr5) IS5
forme tronche di sstr5/AIP/Ki67 AN

PRECEDENTE INTERVENTO CHIRURGICO
secrezione, massa
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Terapia chirurgica RIFIUTO

Terapia medica OCTREOTIDE LAR 30 MG/28 GG
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i
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Continua terapia medica
Persiste il rifiuto all'intervento
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Settembre 2010

Persistenza di cefalea

GH: 14 ng/ml
Modesta riduzione volumetrica
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Aumento dose terapia medica?
Chirurgia?
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Che fare?

TTALIAN CHAYTER
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Aumento dose terapia medica
Chirurgia
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Intervento complicato da prolasso del diaframma e
sanguinamento a carico del seno cavernoso venoso
(intervento terminato anzitempo)

El: Adenoma ipofisario GH+, PRL e ACTH-

Kie7 5%, occasionali mitosi, p53 -
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Acromegaly; An Endocrine Sodety Clinkcal Practico @ @
e
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3.0 Goals of management

3.1 We suggest a biochemical target goal of an age-
normalized serum IGF-1 value, which signifies control of
acromegaly. (2|BDPO0O)

3.2 We suggest using a random GH < 1.0 pg/L as a
therapeutic goal, as this correlates with control of acro-
megaly. (2[/BCOQO)

3.3 We suggest maintaining the same GH and 1GF-1
assay in the same patient throughout management.

(2|&PO0)
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Grosarth Horrmone Response during Oral Glucose

Tolerance Test: The Impact of Assay Method on the

Estimation of Referance Values In Patlents with

Acrornegaly and in Healthy Controls, and the Rofe of

Gendar, Age, and Body Mass Index : .

i b Loy, R 1 PR i Gotain | WdiwEe L B o
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The results obtained with the Immulite
assay were, on average, 2.3 fold higher "F \. i 61 concontrations during 0GTT  acue sicesee
than those obtained with Nichols and 6- } 8
fold higher than those obtained with - — %
.'E"s
.

Diagnostic Systems Laboratories, scrongaly
K Healthy subjects

J : A
L
4 1_ Ly

Different Cut-off limits

il

Immulite: 1 meg/L

Nichols: 0.5 mcg/L oor |

Imrmulize Michols DSL  Immuite Mechola mmulte  Nchoks

Nadir GH levels were significantly higher in females than in males
(Immulite 2.2 vs. 0.73 mcg/liter and 0.16 mcg/liter vs. 0.08 mcg/liter,

respectively).
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Valutazione funzione ipofisaria residua

59
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Thyrotropin deficiency
The biochemical diagnosis is suggested by low serum FT4 levels
and inappropriately normal or low basal TSH levels

Gonadotropin deficiency

Women: Menstrual disturbances and amenorrhea with low serum
estradiol concentration (<100 pmol/l) and normal or low
concentrations of gonadotropins

Men: Central hypogonadism is characterized by low testosterone
with low or normal LH and FSH serum concentrations, and impaired
spermatogenesis.

Serum testosterone should be measured in the morning given its
diurnal rhythmicity

SHBG
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*ACTH:

* non affidabile per ampia sovrapposizione con soggetti
normali

« problemi di dosaggio per i valori bassi (kit, stabilita
campione)

‘CORTISOLO LIBERO URINARIO:

+ limitata utilita per sovrapposizione con soggetfi
normali

+ dosaggio poco affidabile per i valori bassi

‘CORTISOLO PLASMATICO MATTUTINO:
possibile test di screening ma con limiti
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Iposurrenalismo centrale @ @

| Cortisolo plasmatico basale ]

< 138 nmol/L 138-365 nmol/L > 365 nmol/L
(< 5 ug/L) (5 -13 ug/L) (> 13 ug/L)

Prob HPATI > 92% Prob HPAI 40 % Prob HPAI < 9%

TEST DINAMICO

Kazlauskaite, JCEM 2008
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Iposurrenalismo centrale @ @

LOW DOSE ACTH test (cortisolo sierico a 30 minuti )

< 440 nmol/L 440-600 nmol/L > 600 nmol/L

i ——

Prob HPAI > B3% Prob HPAI 33 % Prob HPAI < 5%

2.1 We suggest the standard dose (250 pg for adults and
children =2 y of age, 15 pg/kg for infants, and 125 ug for
children <2 y of age) iv corticotropin stimulation (30 or 60
min) test over other existing diagnostics tests to establish
the diagnosis of adrenal insufficiency. Peak cortisol levels
below 500 nmol/L (18 pug/dL) (assay dependent) at 30 or
60 minutes indicare adrenal insufficiency. (2}&&300)

2.2 We suggest the low-dose (1 pg) corticotropin test
for diagnosis of PAI only when the substance itself is in
short supply. (2|@000)

2.3 If a corticotropin stimulation test is not feasible, we
suggest using a morning cortisol <140 nmol/L (5 pg/dL)

. in combination with ACTH as a preliminary test sugges-
Kazlauskaite, JCEM 2008 tive of adrenal insufficiency (unril confirmatory testing
with corticotropin stimulation is available). (2/@000)
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Stadiazione complicanze e
follow-up
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CLINICAL STULY
_ Predictors of morbidity and mortality in acromegaly:
an lalian survey

M Arosio, G Relmondo ', B Malchidl®, 1 Berchmlls’. A Boresccing . L De Mars®, )t Pivonello®, $ Gromoli®,
M Losn” | $ Connoea®, ¥ Mo”8 Mostin '™, M Bondaneli™ | E De Menis™, ¢ Maortiot" ', G Angelem

A Vidardo ¥, A Pt ™ M Faustind-Postind ™, 1 T F Pighara'™. O Borrena ™, € Scaroni®’, 8 Bagaoni ™.

A Riaochi®, M Appetecchin® ', F Covagoin ™, G Lombardt " E Ghign®. I* Yeck-Peceos®, A Caluo” and

M Terzola' Tor the lalimn Stwdy Growe of Acomemib®

=

95% Cl: 1.34-2.70). Main causes of death were vascular diseases and maltg'nuncies with similar
prevalence. A multivariate analvsis showed that older age. higher GH at the last ollow-up. higher 1GF 1
levels a dingnosis, malignancy. and radiothernpy were independent predictors of mortality.
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The full hormonal control of the disease, nowadays reached in the majority of patients with modern
management. reduces greatly the disease-related mortality,
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Acromegaly: An Endoorine Society Clinical Practice

Guideline
v e K emelar, Fodeed 30 T I Shlieenn Bieerpeld, Stk Fo b,
Moharerad | lascdin Mdraz, &adica UE ann weba s 1L Wess

2.0 Presentation and management of
comorbidities and mortality risk

2.1 We suggest evaluating all patents presenting with
acromegaly for associated comorbidities, including hyper-
tension, diaberes mellitus, cardiovascular disease, osteo-
arthritis, and sleep apnea. (2/$B00)

2.2 We also recommend that such comorbidities be lon-
gitudinally monitored and rigorously managed. (Un-
mraded recommendation)

2.3 We suggest screening ftor colon neoplasia with
colonoscopy at diagnosis. (2|E500)

2.4 We suggest a thyroid ultrasound it there is palpable
thyroid nodularity. (2|FS00)

2.5 We recommend assessing tor hypopituitarism and
replacing hormaone dehicits. (1| EE00)
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A consensus on the diagoosis and treatment of scromegady
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Effetti del GH sul
sistema CV ol

TTALIAN CHAFTFE

Mosca et al, Int J Cardiol 2013

Acromegalic Cardiomyopathy

Endothelial dysfunction
Atherosclernsis

Valve disease (predgominantly aora)

Arrhythmias
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Roma, 3-12 Growth Hormone, Insulin-Like Growth Factors, and the

Skeleton

Andrea Giustina, Ghernrdo Mazziotti, and Ernesto Canalis
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Progression ol acromegalic arthropathy despite lon g-terni

biochemical control: a prospective, radiological study
AMJIA Cluessen'. 8 R Ramautar’, A M Pereiea’. | WA Smil VOE Roellsemi! 1A I'Eumijll'- H M Kroon®,

M Kloppenburg” and N R Biermasz'
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Figure 1 Doas-resporse relationship between duration of SMS
tharapy and sevorily of ostaophytosis (af pationt level), adjusted for
age and basaling 1GFT 5o, levels.

European Joumnal of Endocrinology (2012) 167 235-244
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Osteoplivtes JSN

Figure 2 Meaan osteophyte and JSN scores at baseline and foll
up, respacively, for acromegaly patients trealed by surgery ancl/
radiotharapy vs patients treated by SMS analogs Mean osleop
and JSM scores (+s e of both study visits were shown for
patents ireated by TPS and'or RT vs patients treated by SMS
anaiogs. Tha left symbol (circle) of each pair represants the
basafine OP USN score; the right one (square) represents the sco
giter 2.6 years of addiional lollow-up. TPS, transsphenaldal
sumgery; AT, mdotherapy; SMS, somaltostatin analogs; *P-<0.001
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Growth Hormone, Insulin-Like Growth Factors, and the
sSkeleton
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WTHOUT FRACTLURES WITH FRACT ILEFS

the forearm, a site rich in cortical bone

Decreased BMD has been reported in acromegaly almost exclusively at the lumbar
spine, a site rich in trabecular bone, whereas increases in BMD may be observed in

The occurrence of vertebral deformities in acromegaly correlates with the duration
of the active disease and with serum levels of IGF-I, but not with BMD, and they
are found in patients with normal or minimally decreased BMD
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Progression of vertebral fractures despite long-term
biochemical control of acromegaly: a prospective
4 21n Endochin Mietan. First published abead of print September 30, 2613

follow-up study
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In conclusion, we demonstrated that VFs progress in
2(0% of patients with long-term biochemically controlled
acromegaly in the absence of osteoporosis or ostcopenia.

[These data suppest persisting poor bone quality possibly

relared to long-term exposure to high arculanng GH lev-
els, although this also remains to be established. Based on
our findings and the morbidity and mortality attached to
VFs, we recommend the inclusion of VF assessment in the
follow-up evaluation of acromegaly patients, also after
establishment of biochemical remission, o allow timely
therapeutic intervention to prevent further fracrures. Fu-
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_L Nell'acromegalia... 4 @

Roma, %12 névembre 2017 TII.IM.;q:Ei-JHTﬂ

“ presente nel 19-81% dei pazienti acromegalici

“* cause:.
~ fattori anatomici: edema...
- obesita
 ipotiroidismo
o fattori neuromuscolari
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Sleep apnoea syndrome is highly prevalent in acromegaly and
only partially reversible after biochemical control of the disease

Mario Vitore Pavi’, Taca Dalle Carbonare. Andrea E:I|JH|II.|1 Moarocllo Ferrar, Anna Frigo. Yincemsoe Lo Casgcio =

Roma, 3-11 novem

wind Cluseppe Francin
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European Joumal of Endocrinology (2008) 159 533-540
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Colonoscopic Screening and Follow-Up in Patients with

Acromegaly: A Multicenter Study in Italy

TTRLIAN CHAFTER
Moo Termols, Gimssgqips Hoompads, Slawpgie Gaapon, e Corp, Besarn Povoosedle, Goevamnm Yieales,
Aldfvwuks Meillibnmb, Medwiyin Allmeasin, Flleslsiis Cvewnnd, Folvim Dolfurs, Eeie Uladn. B N0l
Wia s Lomldirmbl. Adbsiige Aisivl, aned Sompensieus Ol
TABLE 3 Colonoscopic findings in pationis and controli snnlyveed by demographile nnd clinical dats
Piitleits L brlls
Viriable Mo musplnsin Neaplanin [ Mo neoplasia Muoplasin P
in = 17 in = Wit in o= 197 i o= 3
Age (YTl 4.7 = 12.6* HLE = JUR NS 401 = 11.H 6T = 11.1 P nnn
Male gumdor S (B0 S0 44,10 NE 125 (4.5 M (TTH p= K&
Family history R A a 4.0 ME 0009 1i2.7T) = M8
Liisdpae iluraiion Dmogkle e 2% = i g~ 100 = ] MH
ThHnonao netivity 141 220" A3 (815 MH
IGE-1 oo.s = Lo6.07 Hiad = i ME

TABLE 4. Association of age with colon neoplasia

Age (yri Patienta Cantrols P
=240 167193/ 245 (4.4 0.U0Eo
40-49 14/58 (25.0) G/62 (9.6) 0,047
5059 2374 (31.1) 15/765 (20.0) NS
=60 17/48 (35.4) 13/51 (25.4) NS

TABLE 6, Colonpscopic findings at the fllow-up exam, analvied
by domagraphic and clinical data

Patinnis with new  Patlmta wihoal new

Varinhl= necplmstn (n = o nanogdinaia 1m o= 1L r
Ao (¥T) Bl = 124F HOLG = 127 003
Male geilor 12 (00" 48 (47.5) b
IaF-1 a0 = arw Hir = 0681 001
Provious neoplisa 1R (801" 2(1.9) 0,001

# Malin = &N

* Moderate increase in colon cancer
risk

* Young age

* Severity of the disease potentially
correlated with an increased colon
cancer risk
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Risk of colorectal neoplasm in patients with acromegaly: A
meta-analysis

Model Study name Statistics for each study Oidds ratio

Odds Lower Upper A-value aznd 95% (1
ratg it lirmit

Terzolo 1994 3752 1671 8426 0.001 |

Vasen 1994 3011 0966 9384 0.057 — -
N Acromegaly is associated with an

1995 increased risk of colorectal neoplasm
Colao 1997 4701 2.068 10683 0.000

Martino 2004 3.083 0313 30336 0334 ———

Martano 2005 3.524 1,186 10472 0.023 -

Terzolo 2005 1788 1.115 2.869 0.016

Bogazzi 2006 L.799 1035 3.115 Q036

Fixed 2486 1908 3.238 0.000 *
Randam 2537 1914 3364 0.000 &

001 01 1 10 100
Favors controls  Favors patients



_L Linee guida AACE 2011 @
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»Prima colonscopia = alla diagnosi

»Prima colonscopia negativa ed IGF-I nella
norma = colonscopia ogni 10 anni

»Prima colonscopia positiva per polipi e/o
IGF-I elevato = colonscopia ogni 5 anni

» LG Confermate dalla Pituitary Society
(2013)

Katznelson et al, Endocrine Practice 2011
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CPUNE] HCEEER Ervls wovdsbl ne @F‘Lﬂi B @
Risk of Thyroid Nodular Disease and Thyroid Cancer in @

Patients with Acromegaly - Meta-Analysis and TALIAN CHAPTFE

Systematic Review

Kosma Wolinskt fSoats Czarnywafiek Marek Auckals®

Terarwwt o s arvep Wetvwd v wed s rad sl dee P Samendn o bler 18w, Broros Seevs

Thyroid nodular disease turned out

— & s we o to be significantly more frequent in
o an v ome  patients with acromegaly than in
control groups (OR = 3.6, RR= 2.1)
and it seems to be a very common

VR R T T LTk

s pa v ase disorder in these patients
(prevalence slightly below 60%).

2583 137 45559 0329

NG1 @55 24430 01148 Th}fl‘ﬂid cancer pr‘E\.fﬂIEHCE 5%

BT S A 1 by

Study
GapaiotE | ———
dos Sanics ot & —a—
Pape &l al .
Hermann el 4l ¥
Bz 1y |1 | W1 [N S N -
Foo resut ——
E=?I 1 5 X I

0 2 W M-2m

etz ratin

s The risk of TC is elevated even more
strongly than the risk of colon
cancer (OR 7.9 vs. 4.4).
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Rivalutazione Post-Chirurgica:

gli ormoni

TTALIAN CHAYTER

3y

GH post OGTT

—CiH ngdml]

B0 B0 i)



Rivalutazione Post-Chirurgica: @ @
Koma, 3-L4 novembre 2017 R M N ‘ -’I

TTALIAN CHAFTFE

RM: residuo adenomatoso che avvolge il seno cavernoso destro



Rivalutazione Post-Chirurgica: @ @
- la clinica —

ITALIAN CHAFTFE

CEFALEA: 2 vw/mese, a meta ciclo e in fase pre-mestruale,

In regione frontale, a blocchi di 3 gg, intensita e caratteristiche
diverse rispetto al pre-operatorio

FISIONOMIA normalizzata
PARESTESIE ridotte

RONCOPATIA nettamente diminuita
ASTENIA serale

PROSPETTIVA DI GRAVIDANZA
NESSUNA TERAPIAANTI GH



Settembre 2011 @ @

Un anno dopo l'intervento

Koma, %L nowvembre 2017

ITALIAN CHAFTFE

Flussi mestruali regolari
Un aborto spontaneo: anomalia cromosomica

Cefalea mensile, periodo pre-mestruale, peri-nasale
Fisionomia tornata normale

IGF-1 257% ULNR
GH 3,6 ng/ml (valore medio)

RM: invariata

Inizia Cabergolina 0.25 mg/die



W-A_”i Agosto 2011: la gravidanza @ @

TTALIAN CHAYTER

Dicembre 2011: gravidanza!

Stop cabergolina



.L Agosto 2011: la gravidanza

Roma, 3-1F novembre 2017




‘ Minicorso 4 @ @
oo ACFOMegalia: gestione clinica ..oom

TTALIAN CHAFTFE

Acromegalia e gravidanza: follow-up, frequenza
rivalutazione, terapia

Pietro Maffei,
Clinica Medica 3#, Azienda Ospedaliera Padova
pietromaffei@libero.it
pietro.maffei@aopd.veneto.it
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Management @

TTALIAN CHAFTFE

Acromegaly (normal gonadal function)

/

’ Before conception

l'

|

| ‘Microadenoma ‘ [ Macmadennma

Intrasellar

/\

Y Y

Bxpansive

Imraﬁwéﬁ

Consider
tumor debulking

/

’

Visual and/or neumlﬂgmai
- symploms of compression

Curing pregnancy

e

‘ Microadenoma ‘ "Macmadénnms--"

l

Expactant management

l

v

Transspnencidal surgery

el

Mo resolution

-— Somatostatin analogue therapy

Bronstein M et al, Nat Rev Endocrinol, 2011



_L IGF-l in gravidanza @ @
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B-
® on phamacological treatmeant
O off phammacological treatment
Q
B Y
ll.
4-

IGF-1 (ULN)

IGF-1 (ng/ml)

Caron et al, JCEM 2010 Abucham et al, EJE 2017



_L Terapia medica in gravidanza @ @

Roma, %12 névembre 2017

Categoria (FDA)

Teratogenicita

Passaggio Placenta

Passaggio Feto

Attivita nel feto

Passaggio Latte

Off-label




A

Management della terapia: @ @

toma, 532 acvenmbre 201 Durante la gravidanza N Cur
v STOP terapia medica
v'  CV basale (se manca un precedente)
v Funzione ipofisaria
v Micro/MACRO adenoma

Valutazione clinica (sintomi di espansione)
Ripetere CV soprattutto se Macroadenoma
Sintomi di espansione (cefalea, visus, NC)

CV + RMN senza mdc (evitare 1° trimestre) (R92 —
AACE)

Terapia chirurgica
Terapia medica (SSA)

<



i‘l Management della terapia:
tama,3:32 oonemtre 2017 DDPU la grayida nza

S
TTRLIAN CHAFTIR

v Dosaggio GH e IGF-1 e funzione ipofisaria
v’ Riprendere terapia medica

v' Opzione chirurgica per guarigione

v RMN:

Non necessaria nell'immediato post-parto
Passaggio del gadolinio nel latte = feto
Evitare allattamento nelle ore successive

Eventualmente senza gadolinio

v' Allattamento:

Non controindicato
SSA e PEG non attivi per via orale
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La gravidanza

o

TTALIAN CHAFTFE

3 MESI & MESI
IGF-1 (%ULNR) 128% 117%
GH (ng/ml), media 7.3 3.8

Gravidanza normodecorsa, non complicazioni

Regressione cefalea in gravidanza

4 settembre 2012 TC

Allattamento



_A, Il post-partum @ @
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Ripresa di FM tre mesi dopo Il parto

Ripresa di cefalea: ogni 2 gg, di forte intensita, persistente
e resistente a terapia analgesica

IGF-1: 376%
GHm 4.2 ng/ml

RM: invariata

Ripresa di Terapia con SSA OCT 30/28 gg = non modifiche quadro ormonale



-L 2013: che fare? ® QO

ITALIAN CHAFTFE

Alte dosi di analoghi somatostatina
Pegvisomant

Pegvisomant + analogo somatostatina
Altro (Radioterapia?)



.L ANALOGHI SOMATOSTATINA (SSA)

Roma, 3-1F novembre 2017

RESISTENZA (colao End Rev 2011 “ALTE DOSI
Giusting et al. EIE 2009
OCT-LAR

Massa 30/21gg
60/28 gg
Durata Terapia (12 mesi) Normalizzazione IGF-1 36%
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ANTAGONISTI RECETTORIALI GH
(PEGVISOMANT)

@@

TTALIAN CHAYTER

EFFICACIA: normalizzazione IGF-I

Trial clinici registrativi: rapida risposta, normalizzazione fino a 90% pazienti

Real life (AcroStudy): risposta un po’ piu lenta, normalizzazione 70%

EFFICACIA: parametri clinici

Sintomi-segni
PASQ /AcroQol

Metabolismo glucidico

PAMm L, wRTICHE [

AURDSTLE DY : the Lnllun expericnce

o, Wognemud - . Slails o ¥ Bapaasd - 5 CasnEye
K e . Chsgs B Commen - 0, Crmibann
Wl i el ) B W i i

Pabidie 194

¥ 5 & § ®

T oF gy | e

Cardiovascolare

FATTORI PREDITTIVI DI DOSE

Peso corporeo; valori di GH/IGF-|, sesso; radioterapia;




ANTAGONISTI RECETTORIALI GH ) @

Roma, -1 nowembre 2017 ( PEGVISOMANT) rm;ﬁ.ﬁurm
[ e — N GESTIONE TERAPIA

— S ——— _-’f'. (Loading dose) Dose iniziale di 10 mg/die

‘. Prgsinimers | J

INDICAZIONI
Malattia non controllata
- dopo S/RT

- resistente-intollerante SSA

Titolazione progressiva (4-6 settimane) fino a 30 mg/die

MONITORAGGIO

IGF-1 (NO GH) Transaminasi, glicemia; RMN

EFFETTI COLLATERALI

Locali: lipoipertrofia

Epatici: incremento transaminasi —*5SA
Diabetico: <ipoglicemia

Aumento massa tumorale ?




TERAPIE COMBINATE @ @

A

| Roma, %-12 novernbre 2017 O Bbss; aalnts
RAZIONALE DA+SS5A sandret, JcEM 2011 DA+PEG Bernobeu, P 2012
i 1 | A

S 1R L]l : ::,::__— o 3["}'5

Efficacia biochimica/massa — - -

: b j =
Compliance - '['lr - o - %

Miglioramento clinico

(Qol, m. glucidico ?) PElG+55A

Costi 2 = & -NNNANnInn- s

Acrostudy Italy j: 2 —— — ey EE A |
i el b

Grottoli E 2014 Neggers JCEM 2014
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Alte dosi analoghi somatostatina
Terapia combinata con cabergolina
Pegvisomant

Pegvisomant + analogo somatostatina
Radioterapia




A oY

to 32 v 201 La terapia medica ...

OCTREOTIDE 30 mg/28 GG + PEGVISOMANT 10 mg/die

IGF-1 90% ULNR

Clinica:
Cefalea persistente, peri-orbitaria, 2 vv/mese



La terapia medica: @ @

gli effetti collaterali .. .

Koma, %L nowvembre 2017

STOP PEGVISOMANT
IGF-1: 215%



_L La terapia medica @ @

Roma, %12 névembre 2017 TTRLIAN CHAFTER

OCTREOTIDE 30 mg/28 GG + ESTROPROGESTINICO

Secrezione: IGF-1 217%
GH 4,6 ng/ml

Clinica: Ipertensione
peggioramento cefalea

Stop OCTREOTIDE ed ESTROPROGESTINICO
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Strategia terapeutica

Chirurgia IGF*].
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TTALIAN CHAFTFE

| casi difficili

M. Losa - Rep. Neurochirurgia
Rep. Neurochirurgia — IRCCS San Raffaele
Milano



‘ | casi difficili: la radioterapia @ @
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Tipi di radioterapia
Risultati della radioterapia
Effetti collaterali

Ruolo della radioterapia

Temozolomide nei casi “ultradifficili”



.L Tipi di radioterapia @
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I timore nei confronti della terapia radiante origina
dai risultati dei trattamenti effettuati negli anni
'60-'80.

Tuttavia, la metodologia radiante si € evoluta negli
ultimi decenni, permettendo dei trattamenti
circoscritti al bersaglio biologico.



Tipi di radioterapia 3 Cy

ITALIAN CHAFTFE

Koma, %L nowvembre 2017

DOSE FRAZIONATA DOSE UNICA

Convenzionale Leksell Gamma Knife

Conformazionale

(IMRT, tomoterapia) Cyber Knife

Proton beam
LINEAC



Rﬂ"w" Tipi di radioterapia: Gamma Knife m;@im@

Protective shielding——— A 2070y,
Collimator channels | I K%
Leksel. rr -

Coordinate .
Isocenter/ =

Target in the brain

Patient

positioning svste KW
Radiation suumo\%_(ﬂtjj




.L Risultati della Gamma Knife @ @

Romia, 3-12 nevernbre 2017 TIALLAN CHAYTTS
Autore No. pts. Isodose 50% (Gy) F.U.(mediana) Remissione
Castinetti et al. JCEM '05 82 26 49 17%
Jezkova et al. Clin End "06 96 35 54 92%
Pollock et al. J Neuros '07 46 20 63 50%
Losa et al. JCEM '08 83 23 69 60%
Jagannathan et al. Neuros '08 95 22 49 53%
Ronchi et al. Clin End '09 35 20 114 49%
Liu et al. Neuro-onc 12 40 21 72 48%

Lee et al. JCEM '14 136 25 61 67%
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Autore, anno Eta GH pre GK | IGF-| pre Dose Gy Dimensioni Pretrattmento
GK con SSA
Castinetti et al. JCEM
05 = ® = ? NR -
Jezkova et al. Clin
Follock etal. J
Neuros ‘07 - B L B B *
Losa et al. JCEM 08 - + + - - -
Jagannathan et al.
Neuros ‘08 NR NR i} ) i} =
Ronchl et al. Clin End _ & } : ) }
09
Lee et al.
- " + + - -

JCEM "14
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100 -
W || iy T e S e
e ] .
© G0 Jeevreesneasnansnansranenane
o - -
8 40 76% (95% C.1.,67 — 85%).
z - :
20 :
, 57% (95% C.I., 48 - 66%).
0 : :
[] ! ] ] .l . [] Y ‘P ¥ ] F | Anni
0 5 10 15
A rischio 144 69 14

Remissione 0 42 84
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-L Risultati della Gamma Knife ®@

IGF-l normale (%)
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Autore, anno No. pazienti Radionecrosi Difetto visivo Diplopia
Castinetti et al. JCEM ‘05 83 0% 1% 0%
Vik-Mo et al. Eur J End '07 53 0% 4% 0%
Pollock et al. J Neuros '07 46 2% 0% 0%
Losa et al. JCEM '08 83 0% 0% 0%
Ronchi et al. Clin End ‘09 35 0% 0% 0%
Liu et al. J Neuroonc “12 40 0% 0% 0%
Lee et al. JCEM *14 136 1% 3% 1%
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'Am' Effetti collaterali della Gamma Knife %, .

il f=
E"": > 15.7 Gy Mean dose to the
: 5L e pituitary/stalk was a
: :n.: " :
, i < 15.7 Gy strong independent
- b = i T J £ _ y
- e .._aJ""‘J predictor of pituitary
R —— i - | . | . | . |
i Mi iy i Wil LWy | b
Mondhy after GES ﬂEﬁcfenc}"

From Sicignano et al., Radiother Oncol. 104:119-124, 2012
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Deficit-free survival (%)

100

80

60

40

20

Rischio di ipotiroidismo dopo Gamma Knife per adenoma ipofisario

Non acro = 236 Acro = 143
7.5% (95% C.1., 3.2 - 11.8%) 1.8% (95% C.I., 0 — 4.2%)
13.3% (95% C.1., 2.9 - 23.7%) 6.0% (95% C.1., 0.6 — 11.4%)
-------------------------------------------------- E—ﬂ o
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Deficit-free survival (%)

100

o
=

&
=

£
=

P
=

Rischio di iposurrenalismo dopo Gamma Knife per adenoma ipofisario

Non acro = 229 Acro =153
6.5% (95% C.1., 2.5 - 10.5%) 4.2% (95% C.1., 0.6 — 7.8%)
13.4% (95% C.1., 5.2 — 21.6%) 11.7% (95% C.1I., 4.9 — 18.5%)
....................................... e —
---------- :-_:::--;E-;:"n,_-.rr-— T .:,,
— - - Anni
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100 =
Rischio di ipogonadismo dopo Gamma Knife per adenoma ipofisario
S w0 o
B . Non acro = 167 Acro =118
: 8.4% (95% C.1., 3.2 - 13.6%) 3.1% (95% C.I., 0 - 6.7%)
5 d
:E - 24.6% (95% C.L, 5.0 - 44.2%) 7.6% (95% C.l., 1.6 - 13.6%)
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| GH-crating pituitary tumor |

BSURCGICAL Cum

POAT-OPERATIVE DISEASE
lmm,lg,,—-"‘ w EXPECTED

HOT
COMNTROLLED

[

ST =)

COMTROLLLDY

| 8, medicat tharapy | | Manmar avery 6 montrs ]mt"-"‘““"

_— \......,

- Padistion ey

From Melmed et al.,
JCEM 94:7509-1517,
2009

N* livello
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Treatment Efficac Duration of Lifetime cost ($)
Y treatment

TNS surgery 80% 1 time 39,311
Radiosurgery 45% 1 time 56,356
Octreotide (24 mg/4 wk) 60% 38.3 yrs 1,667,052
Lanreotide (103 mg/4 wk) 60% 38.3 yrs 1,578,567
PEG (20 mg/day) 80% 38.3 yrs 2,620,833
SA + PEG (120mg + 60 mg/wk) 95% 38.3 yrs 2,573,339

From Marko et al., J Neurosug, 117:522-538, 2012
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L Ruolo della Temozolomide @ @

. Invasivo

+

. Resistente

+
@ Crescita rapida
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Autore, anno Sesso Eta No. Intervent Altre terapie Risposta TMZ
McCaormack, 2009 M 48 5 RT. 534, DA No
Morin, 2012 M 2% 7 RT.SSA, Peg No
Battise, 2013 M A7 3 RT. SSA No
Ceccato, 2015 = 309 1 SSA Mo
Bengtsson, 2015 F 31 4 RT. SSA Yes
Bengtsson, 2015 M 33 3 DA, SSA Yes
Bengtsson, 2015 M 46 A SSA, Peg Mo
Bengtsson, 2015 F 40 4 DA Yes
Bengtsson, 2015 F 49 | DA, SSA Yes
Bruno, 2015 F 34 . DA, 53A No
Losa, 2016 E 38 10 KT, 55A Stabile
Losa, 2016 E 55 4 KT, 5SA Stabile
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GAMMA KNIFE NEGLI
ADENOMI IPOFISARI:
SELEZIONARE IL
PAZIENTE GIUSTO!
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NON SCORDATE L'OPZIONE RADIANTE. E’ EFFICACE ED HA UNA

DISCRETA SICUREZZA ANCHE NEL LUNGO TERMINE.
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GAMMA KNIFE: 22 Gy, isodose prescrizione 50%,

volume 0.4 cm?

3 MESI

6 MESI

12 MESI

IGF-1 % ULNR

195%

220%

195%

GH ng/ml

5.6

2.5

RM 3 e 12 mesi post GK: dimensioni del residuo

Invariate
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Wait and see
Altre opzioni



A

Roma, 3-1F novembre 2017

2016:Che fare? mpim@

Wait and see
Altre opzioni




Pasireotide LAR (3] )
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IGF-1 (%ULNR)
Chimurgia
Gamma Enife
L OCT +50M Pasireatide LAR
500 ravidanza l
Parto Stop SO
A0 SONS+E
— -1 HLLMRY
200
Lm-
(1]
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Pasireotide LAR 40mg/28 gg

GH 0,5 ng/ml. IGF-1 80% ULNR
Trattamento ben tollerato

Cefalea: controllata da terapia medica
RM: stabilita del residuo
Assetto glicemico normale (HbA1C 39 mmol/mol, <42)
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Strategia terapeutica

Maria Rosaria Ambrosio

Sezione di Endocrinclogia e
Medicina Interna
Dipartimento di Scienze Mediche
Universita degli Studi di Ferrara
e.mail:mbrmrs@unife.it
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.L Conflitti di interesse ®@
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Ai sensi dell’art. 3.3 sul conflitto di interessi, pag
17 del Regolamento Applicativo Stato-Regioni del
5/11/2009, dichiaro che negli ultimi 2 anni ho
avuto rapporti diretti di finanziamento con |
seguenti soggetti portatori di interessi
commerciali in campo sanitario:

NESSUNO
EFE 2017 QEJ
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Strategia

- Settore dell arte militare che predispone le linee generali di condotta

nelle varie operazioni di guerra, al fine di arrivare alla vittoria nel

-

i I | i

. Capacitd di raggiungere obiettivi importanti predisponende, nel lungo

termine e con lungimiranza, i mezzi atti a tale scopo

- Nei giochi, serie di mosse studiate per vincere |'avversario -
o
Dizionario Treccani EFE 2017 :"
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Therapeutic strategies
approaches to treatment based on principles of organization

Strategia terapeutica = qualitd e sicurezza nella scelta pid idonea
dipendono in primo luogo dallo stato delle conoscenze scientifiche

e quindi delle conoscenze in possesso dell operatore sanitario

e

EFE 2007
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[{E==

- normalization of GH hypersecretion and |GF-1 values

- control of tumor growth

- relief of compressive effects on CNS and vascular structures, if present
-l preservation or restoration of pituitary hormone reserve function

- treatment of comorbidities and normalization of mortality rates

b
%)
EFE 2017 "::
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.mﬂw]

| o II | Conpdemyory
Approccio "prova ed errore" con opzioni aggiuntive di trattamento
fornite quando la malattia non & controllata

| 1
1 i . [T
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EFE 2017 |;J

Kalanefon L et ab, ) O Endocringd Metab 201 4,99-33
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Strategia terapeutica

Donna 42 aa Giugno 2010

Caratteristiche clinic
Voluminoso adenom

iniziale invasione se
a contatto con le vie CH’RURG!A

PERCHE’ ?

: ﬁ‘ Cefalea persistente, frontale, guotidiana
4
&
EFE 2017 :h
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TTRLIAN CHAFTER

Acromegaly: An Endocrine Society Clinical Practice Guideline

A~ y Outcomes of surgical management

\ With experienced pituitary surgeons, microscopic or endoscopic trans
sphenoidal microsurgery results in an initial remission rate >85% for

microadenomas and 40— 50% for macroadenomas

Cavernous sinus invasion indicates tumor that is likely surgically unresectable

Five-year disease recurrence rates range from 2 to 8%
U

Eatznelson L er & J Clin Endocrinol Metab, 2004, 90011 139333951 EFE 2017 t;rj
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Neurosurgical Treatment of Acromegaly Buchfelder M & Schluffer SM Pituitary 2017

Expert neurosurgical centers with a high degree of focus on pituitary diseases reach normalization
rates between 75 and 90% in growth hormone-secreting pituitary microadenomas and some

45-70% In pituitary macroadenomas  Tha syrgical results depend on tumor-related factors
‘ +5ize +Extension + Presence or absence of invasion
+Magnitude of IGF-1 and GH oversecretion

Surgical debulking of pituitary adenomas improves responsiveness to octreotide lar
in the treatment of acromegaly Fahlbusch R et al Pituitary 2017

Pituitary surgery alone was more effective than primary medical treatment (p = 0.006), and the
combination of surgery followed by medical therapy was even more effective (p < 0.0001)
Subjects treated with medical therapy after surgical debulking had a significant improvement
in response rate compared to matched subjects treated with primary medical therapy

-
e
EFE2017 W 4
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Acromegaly: An Endocrine Society Clinical Practice Guideline |

Preoperative medical therapy
We suggest against the routine use of preoperative medical therapy to
improve biochemical control after surgery (2|@®200)

For patients with severe pharyngeal thickness and sleep apnea, or high-
output heart failure, we suggest medical therapy with somatostatin
receptor ligands (SRLs) preoperatively to reduce surgical risk from severe
comorbidities. (2| ®000)

[
)
017 g

Kalenefon L et ab, ) O Endocringd Metab 201 4,99-33
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MA
TERAPIA MEDICA

RIFIUTASTERAPIA CHIRURGICA QUALE ?

Chietira, & of & bt See framoermed. 00, J40-248 (20144
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Classes of medical therapies for the
treatment of patients with acromegaly

«First generation» somatostatin analogs

octreotide LAR and lanreotide ATG — —_ —aﬁ%ﬂ'i
provided ——— | A =
biochemical control to 50 to 70% B = _ =
of patients with active acromegaly \ s X
and =
tumor shrinkage was observed in 40 to 90% ’ !
O i (] Attt P

Sharik MM Endoor Pract 201622 @
EFE 2017 '
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HEADACHE

The resolution of headache after surgery or GH control is not always achleved
JShort-acting octreotide can reduce headache in 75-80 % of patients with acromegaly

IThe use of slow-release monthly octreotide has been shown to reduce this symptom after
the sixth injection

JProspective trials of lanreotide therapy have also shown a significant reduction in headache
in addition to the other symptoms of acromegaly

some of these treatments, however, can have a deleterious effect on patients, for example

dependency, and possibly rebound headaches
§

[
Abreun A et al Pinutiry 2016; Fed448 EFE 2017 :
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« MACROADENOMA INVASIVO
- CEFALEA PERSISTENTE

- PARZIALE RESISTENZA ORMONALE

)
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Resistance to somatostatin analogues

Definition of response to
treatment of SA at therapeutic dosages in acromegaly

Full responss Control of GM and IGF-1 levels and
>20% Tumgr Uhwinkags in pabenis
troated first-mne

Control of GH and IGF-| levels and
= 20% tumde shimkage of
stahdization of tumor remnem o
patients treated second-line or in
those with NO TMOr 0N MAGNETIC
fesonance magng 3t basebne

Partial response Significant decrease (>50%) of GH
andfor IGF- el wath no
acthvevernam of control andlor >20%
tumor shrniage 0 patents treated
tirst-line or second-kne

Poaor response or resistance  Nonsignificant decrease of GH and IGF-
level with no adheeverment of controd
and no hurnor thrinkage in patients
treated first-bne oF InCregse in tumod

$i2e 1 any patent u
Colao et al. Endocrine Reviews, April 2011, 32:247 EFE 2017 "0
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Resistance to somatostatin analogues

Four-Year Treatment with Octreotide-Long-Acting Repeatable in 110
Acromegalic Patients: Predictive Value of Short-Term Results?

L L

Patients attaining safe GH and normal I1GF-|
had GH levels below 5 pg/liter after 3 ’
months and IGF-| levels below 550 ug/liter
after &6 months

Cozzi B et al 7 Clin Endocrinol Memab 2003:88; 3090

o Ll e ala
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EFE 2017
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Resistance to somatostatin analogues

RIDUZIONE IGF-1 DOPO 3 MESI DI TERAPIA

Andamento IGF-1 100 -

E 500 E L
300,0 = ﬁ
:E g &0 - 515, 3+71
® 2500 s
e B it = mk
E 2000 £ i = =
2 1500 a-rapaimeme || & T 0,121,
E 1000 FELERCITEnA § ok
=i = r= b Rporan =
g W = of " e
= w =
5 D 3 § 12 S = i i L
Mesi di pesevazions Resistenti Parz resp Responsivi

La riduzione = 50% dei livelli di IGF-1 dopo 3 mesi di terapia & ™
predittiva di una buona risposta a lungo termine t:"

Dati personali EFE 2017
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PROSPETTIVA DI GRAVIDANZA

Cosa prevedono le linee guida?

)
eFE 2017 :._
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Acromegaly: An Endocrine Society Clinical Practice Guideline |

Pregnancy
We suggest discontinuing long-acting SRL formulations and pegvisomant

approximately 2 months before attempts to conceive, with use of short-acting
octreotide as necessary until conception. (2|2®00)

During pregnancy, we recommend that acromegaly medical therapy be withheld and
administered only for tumor and headache control. (1| @200)

During pregnancy, we suggest serial visual field testing in patients with
macroadenomas. (2| @330)

We suggest against monitoring GH and/or IGF-1 levels during pregnancy. (2| E}@EEJQ.[

fr
Eatzimelsan L et sl 1 Clin Indecrinol Metab 2014.92:33 EFE 2017 ':
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Estrogens and seleclive
estrogen receptor
modulators in acromegaly
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Estrogens and selective estrogen

receptor modulators in acromegaly
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-
NA L'AlFA con la Determina 29 aprile 2016,

pubblicata sulla G.IJ. n. 115 del 18.05.2016, in vigore dal 19 maggio 2016,
ha definito il regime di imborsabilita, di fornitura ed il prezzo di vendita del medicinale

Signifor® (pasireotide)

INDICAZIONE
trattamento di pazienti adulti con acromegalia

r
\ per i quali l'intervento chirurgico
non e indicato o non e stato risolutivo
e che non sono adeguatamente controllati con il trattamento
con un altro analogo della somatostatina

EFE 2017 iLﬁJ
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Pasireotide: a novel treatment for patients with acromegaly

Efferm Camudquesiie
WS 1l T S
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Cisevas Ramas & Fleserm M Dneg Deaon. Development ond Theropy 20006:10 2127 EFE 2017 u
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iPasirenﬁde Versus Octreotide in Acromegaly: A Head-
to-Head Superiority Study JCEM 2014

(A Cofao, M. D. Bronstemn, F. Freda. ¢ Gu, C-C Shen, M. Gadeina, M FHesenu,
[ A 1 wvan cer Lely, A | Farrall, € Hermosillo Reséndiz, M Ruffin, Y. Chen, and
(M Sheppard®. on behat! of the Patireotide C2305 Study Group

OCT LAR 182 pts: 20 mg-> 30 mg/28
PAS LAR 176 pts: 40 mg-=> 60 mg/28

12 MESI
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PASIREOTIDE

ANALOGHI SOMATOSTATINA
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Pasireotide versus continued treatment with octreotide |
or lanreotide in patients with inadequately controlled

acromegaly (PAOLA): a randomised, phase 3 trial

Gadelha
Lancet Diab End 2014

Pz. non controllati dopo 6 mesi di OCT LAR (30mg) - LAN ATG (120mg)

Continuano = - = terapia - Passano a Pasireotide LAR 40mg - Passano a Pasireotide LAR 60mg
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Strategia terapeutica @ @
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Strategia terapeutica

ITALIAN CHAFTFE

Algorithm for
the medical
management of
acromegaly
after surgery
or as primary
treatment
strategy when
surgery is
inappropriate

Pasirecotide: Place in therapeutic armamentarium

First- ine tregtmest
S5A (long-acting lanrestide or octreotide)
DA (cobergoline can be considered if IGF-1 «ZxULN)
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Ai sensi dell’art. 3.3 sul conflitto di interessi, pag
17 del Regolamento Applicativo Stato-Regioni del
5/11/2009, dichiaro che negli ultimi 2 anni ho
avuto rapporti diretti di finanziamento con |
seguenti soggetti portatori di interessi
commerciali in campo sanitario:

Italfarmaco, Ipsen, Novartis
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« disordini mestruali

« cambio aspetto fisico e/o crescita parti acrali
« cefalea

+ parestesie/tunnel carpale

« Comorbilita (sindrome acromegalica):
* ricerca
« controllo periodico
 trattamento rigoroso
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IGF-1 esame piu sensibile per ipersecrezione di GH
« Valori di IGF-1 eta-dipendenti
* Quando e se dosare ancora il GH
* Quale cut-off di GH con i metodi ultrasensibili
* | dosagqi di GH/IGF-1 producono valori eterogenei

| risultati dei diversi laboratori non possono essere
paragonati tra di loro
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«  Ampia disponibilita di farmaci anti-GH

« Sartorializzazione terapeutica

« Recente disponibilita di Pasireotide LAR
* Quale posto nella strategia terapeutica

« Come controllare |la sua tossicita
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« Definizione:

« malattia aggressiva
« casi non normalizzati dalla chirurgia?
- pazienti resistenti ai farmaci?

« Obiettivi del trattamento: normalizzazione di GH/IGF-1 e

controllo volume tumorale:

* «cura definitiva»: radioterapia. Pro e contro
« controllo farmacologico della malattia. Pro e contro
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« Linee guida
« Desiderio dei pazienti
Norme regolatorie
« Gravidanza
« Personalizzazione della terapia



