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Il Cushing ipofisario:
il tumore non visibile e il tumore aggressivo

Emanuela Arvat

Divisione di Endocrinologia Oncologica
Dipartmento di Scienze Mediche
Unuwersita’ di Torino



Grazia, 37 aa

v  UFC: 178 e 195 ug/24h (1650-1700 cc) (v.n. 20-90)
v' Test DEXA 1 mg: cortisolo 10.8 ug/dl (v.n. <1.8)

v Cortisolo sierico ore 8: 21.5 ug/dl (v.n. 5-20)

v' Cortisolo sierico ore 24: 11.9 ug/dl (v.n. <7.5)

v ACTH: 57 pg/ml (v.n. 8-53)

U

Sindrome di Cushing ACTH-dipendente




Grazia, 37 aa

Sensibilita RMN 50-60%



Esami ormonali

a. Test al CRH
ACTH basale: 51.6 pg/ml, picco: 89.0 pg/ml (+71%)
Cortisolo basale: 22.5 ug/dl, picco: 41.1 ug/dl (+79.5%)

b. Test al desametasone 8 mg overnight
cortisolo: 20.4 ug/dl; nadir 1.8 ug/dl (-91%)

v

Sindrome di Cushing ACTH-dipendente
verosimilmente sostenuta da adenoma ipofisario
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Bilateral inferior petrosal sinus sampling

...the most reliable test for discriminating between pituitary
and non-pituitary sources of ACTH...

Pifalls for BIPSS

False positive results:

Cyclical ACTH secretion
Treatments lowering cortisol levels
Ectopic CRH secretion

False

Techn
Petros
Anom
- Sl

Prolactin as a Marker of Successful Catheterization
during IPSS in Patients with ACTH-Dependent

Cushing’s Syndrome

1lts...

S. T. Sharma, H. Raff, and L. K. Nieman (J Clin Endocrinol Metab 96: 36873694, 2011)
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Corticotropinomi non visibili
Terapia chirurgica

Minore % di remissione
Maggiore incidenza di recidiva
Maggiore incidenza di ipopituitarismo

vs adenomi visibili

Tritos A et al, Nat. Endocrinol 2011
Erickson E et al, Clin Endocrinol 2009
Biller B et al, J Clin Endocrinol Metab 2008



Corticotropinomi non visibili
Terapia chirurgica

adenoma visibile (% remissione) adenoma NON visibile (%remissione)

Bochiccio et al. 1995 87 74
Barrou et al. 1997 93 58
Rees et al. 200 69
Rollin et al. 20 Adenoma visibile 62-100% 71
Sl e c Adenoma NON visibile 50-78% 78
Testa et al. 200 73

Jehle et al. 2008 82 79
Alwani et al. 2010 62 50




Corticotropinomi non visibili

nuove imaging ??
Preliminary Experience with 3-Tesla MRI

and Cushing’s Disease

SKULL BASE/VOLUME 17, NUMBER 4 2007

Louis J. Kim, M.D.,” Gregory P. Lekovic, M.D., Ph.D., J.D.," William L. White, M.D.,’

and John Karis, M.D.2

Table 1 Patient Characteristics, Tumor Imaging Results, and Inferior Petrosal Sinus Sampling Lateralization
Surgical
Location
Patient Age/Sex 1.5T MRI 3T MRI IPSS of Tumor Retrospective Reanalysis
1 37/F Stalk deviation Hypodensity Lt side Rt anterior Better delineated on 3T
Rt anterior
2 14/F Enlarged, Enlarged, Rt side Anterior midline  Indeterminate on 1.5T
symmetric gland symmetric gland or 3T
3 35/F Slight Lt hypodensity  Clear Lt Lt side Lt side Better delineated on 3T
hypodensity
4 50/F Indeterminate Indeterminate Lt side Lt side Indeterminate on 1.5T
or 3T
5 34/M Rt-sided tumor Lt-sided tumor Equivocal Lt side Better delineated on 3T

T, Tesla: IPSS, inferior petrosal sinus sampling; F, female: M, male; Lt, left: Rt right. —I
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Corticotropinomi non visibili

Problematiche aperte

Quale workup diagnostico??

Quali test?
Quale imaging?
IPSS sempre?

Terapia chirurgica
Ruolo del neurochirurgo?

Altre opzioni?



Corticotropinomi aggressivi/carcinomi

CLINICAL REVIEW: Diagnosis and Management of

Pituitary Carcinomas J Clin Endocrinol Metab, May 2005, 90(5):3089 3099

Gregory A. Kaltsas, Panagiotis Nomikos, George Kontogeorgos, Michael Buchfelder, and
Ashley B. Grossman

Pituitary tumors are relatively common tumors; approx-
imately 10-20% of normal subjects may harbor such tumors

A number of them, between 45 and 55% depending on
the criteria used, can become invasive, infiltrating dura,
bone, and/or surrounding tissue (2-6).



Corticotropinomi
aggressivi/carcinomi

Criteri agressivita?
Clinici?
Istologici?
Radiologici?

Distinzione adenoma aggressivo e
carcinoma?



CLINICAL REVIEW: Diagnosis and Management of

Pituitary Carcinomas J Clin Endocrinol Metab, May 2005, 90(5):3089 3099

Gregory A. Kaltsas, Panagiotis Nomikos, George Kontogeorgos, Michael Buchfelder, and
Ashley B. Grossman

TABLE 1. Criteria needed to be fulfilled for the classification of
pituitary carcinomas

The primary tumor must be identified as a pituitary tumor by

- true carcinomas are

defined only by the presence of craniospinal and / or systemic
metastases (Table 1) (1,2, 4).

organs
The structural features or marker expressions of the metastases
should correspond or be similar to those of the pituitary tumor

Adopted from Refs. 18, 115, and 116.




Corticotropinomi aggressivi/carcinomi
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Carcinomi ipofisari ACTH-secernenti

- si manifestano alla diagnosi come macroadenomi invasivi;
-rappresentano il 30% dei carcinomi ipofisari;

-70% nel sesso femminile, eta media presentazione 39aa, latenza
di 8.8 aa per la manifestazione delle metastasi;

- possibile presentazione clinica come sindrome di Nelson;
- possibile presentazione clinica come silenti;

- frequenti recidive e segni di progressione dopo NCH e RT;
- sopravvivenza media dalla diagnosi delle metastasi: 4aa;

- Markers specifici: galectina 3, CGA protooncogene HER-2/neu
espressi ad elevate concentrazioni, elevato numero di mitosi;

- raramente descritti casi di co-secrezione ACTH, CRH e precursore

della proopiomelanocortina;
Kaltsas GA et al. JCEM 2005;90(5):3089-3099
- Van der Klauw AA et al. Pituitary 2009;12:57-69
Raverot G et al. Clinical Endocrinology 2012;76:769-775



Corticotropinomi aggressivi

Fattori predittivi di aggressivita?:

macroadenoma invasivo
marker istochimici

(K67, atipie cellulari, indice mitotico, invasivita vascolare)

variante ACTH silente
variante a cellule di Crooke

Tritos N et al, Nat Rev Endocrinol 2011;7:279-289
Karavitaki N et al. Arg Bras Endocrinol Metab 2007(B):1314-1318
George DH et al Am J Surg Pathol 2003;27:1330-1336



Corticotropinomi aggressivi
corticotropinomi silenti

- 1-6% degli adenomi ipofisari operati, 17-22% dei tumori ACTH
positivi;

- controversi i dati sulla sesso dipendenza;

- generalmente macroadenomi (87-100%) con tendenza all’
invasivita (30-52%);

-diagnosi in seguito all’effetto massa (generalmente cefalea 8.3-
70.4% ed alterazioni visive 41.7-86.7%) ed alterazioni endocrine
secondarie all’ effetto massa (amenorrea-DE 11%, ipopituitarismo
26-33.3%);

- tendenza alla recidiva 32.1-37% dei casi;
- descritti rari casi di trasformazione in carcinoma ipofisario.

Karavitaki N et al. Arg Bras Endocrinol Metab 2007(B)1:1314-1318
Moshkin O et al. Hormones 2011;10(2):162-167
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Crooke’s Cell Adenoma of the Pituitary

. . . (Am J Surg Pathol 2003:27:1330-1336)
An Aggressive Variant of Corticotroph Adenoma
o

David H. George, MD, Bernd W. Scheithauer, MD, Kapian Kovacs, MD, PhD, Eva Horvath, PhD,
William F. Young, Jr., MD, Ricardo V. Lloyd, . PhD, and 6’0’61"50 B. Meyer, MD

Casisticamaggiorein
|etteratura: 36 pz

- 4,.9% dei pz con malattia di Cushing, 3.9% degli adenomi silenti
(casistica Mayo Clinic);

-tendenzialmente macroadenomi (81%) e generalmente invasivi;

- nella maggior parte dei casi pazienti cushingoidi (65%) con
predominanza al femminile (75%), eta media 46 anni;

- 39% dei pazienti trattati hanno richiesto entro 1 anno ulteriore
terapia;

- il 60% dei pz ha recidivato quando seguito oltre 1 anno;
- il 24% dei pz ha avuto piu recidive;

- descritti alcuni rari casi di carcinoma a cellule di Crooke (Krovacs
GL et al, Eur J Clin Invest 2013;43(1):20-26).



Corticotropinomi aggressivi/carcinomi
Terapia

Neurochirurgia - elevata % persistenza malattia
recidive

RT — elevata % progressione

Terapia medica??



Corticotropinomi aggressivi
Terapia medica

Sustained Improvements in Plasma ACTH and Clinical Status in a
Patient With Nelson's Syndrome Treated With Pasireotide LAR, a

Multireceptor Somatostatin Analog.
Katznelson L.
J Clin Endocrinol Metab. 2013 May;98(5), 2013-1497

Abstract
Here, the first case report of a patient with Nelson's syndrome treated with
pasireotide is presented...

...she began pasireotide long-acting release 60 mg/28 days im. At baseline, fasting
plasma ACTH was 42 710 pg/mL (normal, 5-27 pg/mL), and fasting plasma glucose
was 98 mg/dL. After 1 month, ACTH declined to 4272 pg/mL, and it has remained
stable over 19 months of follow-up. Hyperpigmentation progressively improved.
Magnetic resonance imaging scans show reduction in the suprasellar component.
Fasting plasma glucose increased to 124 mg/dL, and the patient underwent
diabetes management....

...Pasireotide may represent a useful tool in the medical management of Nelson's
syndrome. Further study of the potential benefits and risks of pasireotide in this
population is necessary.
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Corticotropinomi
aggressivi/carcinomi

Problematiche aperte...

Distinzione/evoluzione adenoma aggressivo-
carcinoma

Quali marker predittivi di aggressivita?
Clinici?
Istologici?
Radiologici?

Terapia?
Quando RT?
Quando terapia medica e con quali farmaci?



Problematiche aperte...

Corticotropinomi Corticotropinomi
non visibili aggressivi/carcinomi
Quale workup diagnostico?? Distinzione/evoluzione adenoma
Quali test? aggressivo-carcinoma

Quale imaging?

IPSS sempre? Quali marker predittivi di

aggressivita?
Clinici?
Terapia chirurgica Istologici?
Ruolo del neurochirurgo? Radiologici?
Altre opzioni? Terapia?
Quando RT?

Quando terapia medica e con quali
farmaci?
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Corticotropinomi aggressivi/carcinomi
Terapia

m VEGF/angiogenesis
Emmanuel Jouanneau

Pituitary (2012) 15:37-43



Corticotropinomi aggressivi

ruolo della MGMT

O-6-Methylguanine-DNA Methyltransferase
(MGMT) Immunohistochemical Expression in < ohiE ot al

Neurosurgery 70:491-496, 2012

Pituitary Corticotroph Adenomas

TABLE 1. Clinical Data and MGMT Immunostaining of Patients With Cushing Disease (n = 40)°
MGMT, % n Sex, ::M Mean Age (Range), y Recurrence, n Macroadenoma, n Invasive, n
/

< <10 18] 609 108 394 (15-57) 4 6 4
10-25 7 34 38.7 (18-24) 5 3 5
25-50 3 3:0 443 (46-60) 0 2 2
50-75 9 90 46.3 (36-62) 2 3 3
>75 3 30 43.8 (39-40) 0 2 2
Total 40 2812 40.6 (15-62) 11 16 16

MGMT, 0-6-methylguanine-DNA methyltransferase.




O-6-Methylguanine-DNA Methyltransferase
(MGMT) Immunohistochemical Expression in <, .higetal

Neurosurgery 70:491-496, 2012

Pituitary Corticotroph Adenomas

European Journal of Endocrinology (2009) 161 553-559

ISSN 0804-4643

TABLE 2. MGMT Immunoreactivity in Adrenocorticotropin-Producing Pituitary Adenomast’

-

Adenoma Type n <10%, n (%) 10%-25%, n (%) 25%-50%, n (%) 50%-75%, n (%) >15%, n (%)
Crooke cell 12 6 1 2 2 I
Cushing disease 40 17 / 6 ] 3
Silent subtype | 1 ] 0 0 0 0

Total 59 30 (50) 8 (14) 8 (14) 9(15) 4(7)

"MGMT, 0-6-methylquanine-DNA methyltransferase.




TABLE 1: Diagnostic accuracy of 1.5- and 3.0-T MR imaging*

No. of Patients (%)

Stage of Disease 15T 30T
preclinical CD 215 (40) 1/7 (14)
overt CD 6/9 (67) 3/9 (33)
total accuracy 8/14 (57) 4/16 (25)

* CD = Cushing disease.

Results. The diagnostic accuracy of superconductrve MR 1maging for detecting the localization of Cushing mi-
croadenoma was only 40%. The causes of unsatistactory results for superconductve MR imaging were false-niegative
) Cast -ositive results (6 cases). and tnstances of double prtuitary adenomas (3 cases). In contrast,

Ikeda K et al, J Neurosurg 2010;112:750-755
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Corticotropinomi non visibili

Terapia medica ??

Table 3 | Medical therapies currently used or studied in patients with Cushing disease

Medication Mechanism Dose range Effectiveness Adverse effects Comments
of action (%)*
Ketoconazole®® Inhibits several steps  200-1,200mg/daily 70-80 Gastrointestinal symptoms, Might be preferred over
of steroidogenesis orally (divided bid) transaminitis, severe metyrapone in women
hepatotoxicity, rash, gynecomastia
Metyrapone®™  |nhibits 11p 750-6,000mg/daily 75 Gastrointestinal symptoms, The most commonly used
hydroxylase orally (divided bid dizziness, rash, hirsutism medication in pregnancy; might be
or qid) (women), hypertension, edema preferred over ketoconazole in men
Mitotane®® Inhibits several 1-12g/daily orally 83 Nausea, diarrhea, dizziness, Should be avoided in women
steroidogenic steps; neurologic symptoms, desiring pregnancy in the next
adrenolytic dyslipidemia 5 years
Etomidate™ Inhibits 11p <0.1mg/kg/hr iv 100 (short-term) Excessive sedation, anesthesia Useful when rapid control of
hydroxylase hypercortisolism is needed, but its
use requires anesthesiologist
evaluation and monitoring
Cabergoline™® D2 dopamine receptor 1-7mg/week orally ~ 50-75 (short- Nausea, vomiting, dizziness; May be more useful in combination
agonist (divided biw or daily) term); 30-40 possible risk of valvulopathy therapy with ketoconazole and/or
(2-3 years) pasireotide®5°

Pasireotide®

Mifepristone®”

Somatostatin receptor
agonist (types 1, 2,3

600 pg sc bid

and 5)
Type Il glucocorticoid 300-1,200 mg/daily
receptor antagonist orally

76 (short-term)

70-80*

Gastrointestinal side-effects,
hyperglycemia

Hypoadrenalism, hypokalemia,
hypertension, irregular menses,
endometrial hyperplasia, rash

Currently investigational

Currently investigational

*The definition of response varies between studies. Data shown include both complete and partial responses in aggregate. Data include patients with Cushing syndrome of various etiologies.

Abbreviations: bid, twice daily; biw, twice weekly; iv, intravenously; gid, four times daily; sc, subcutaneously.

Tritos NA, Nat Rev Endocrinol 2011
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