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Tumeurs thymiques



Tumeurs thymiques

* Incidence: 0,15-0,30/100 000 people

e 250 cases in France / year

Engels et al. Int J Cancer 2003;105:546
Institut National du Cancer, e-cancer.fr



BACKGROUND AND OBJECTIVE

TETs are rare malignancies with an overall incidence of 0.13 per 100.000 person-years. Given this, most of our knowledge is largely derived from small single-institution series.
RYTHMIC (Réseau tumeurs THYMiques et Cancer) is a French network for TET created by INCa (French National Cancer Institute) with the objective of territorial coverage by 14
regional expert centers, systematic discussion of patients at national tumor board and collection of nationwide data within a centralized database. OBJECTIVE: We reviewed our

activity in 2016 in order to describe the epidemiology and main characteristics at diagnosis of Tumeurs thymiquesin France.

PATIENTS AND METHODS

-We prospectively collected all patients (pts) with new diagnosis of primary TET in France discussed at national or regional RYTHMIC tumor board from January to December 2016.

-Epidemiologic, clinical, pathologic and surgical data were prospectively collected within a centralized database.
-Histologic sub-type was centrally reviewed according to the WHO classification and stage by modified Masaoka-Koga classification.

-Fisher exact test was used for correlations.
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Tumeurs thymiques

- Thymic origin



The thymus
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Mathis et al. Annu Rev Immunol 2009;27:287
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Tumeurs thymiques

- Thymic origin
- Complex histology



Histo-pathologic classification

* World Health Organization 2016

Thymoma Carcinoma

“Médullary” Mixed “Cortical” SCC



Reproductibilité de la classification ?

* Reproductibilité imparfaite

- Variabilité de la proportion
de chaque type

- Etude de reproductibilité
inter-observateur: k=0,45-0,49

Marchevsky et al. Cancer 2008; 112:2780
Rieker et al. Int J Cancer 2002;98:900; Verghese et al. Histopathology 2008;53:218



Reproductibilité de la classification ?

* Reproductibilité imparfaite

- Hétérogénéité tumorale des thymomes de type A

International Thymic Malignancy Interest Group 2011



Reproductibilité de la classification ?

 Reproductibilité imparfaite:

- Formes combinées : 25% des cas?
- Formes frontieres

International Thymic Malignancy Interest Group 2011



Genomic profiling of thymic epithelial tumors

* MSKCC, 45 patients

Thymome type A (n=8)

Thymome type B2 (n=22)

Thymome type B3 (n=8)

Carcinome thymique (n=7)

Girard et al. Clin Cancer Res 2009; 15:6790



The 2016 WHO classification



Actualisation de la classification histo-pathologique




Actualisation de la classification histo-pathologique




Actualisation de la classification histo-pathologique




Intérét de la double lecture anatomopathologique
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Intérét de la double lecture anatomopathologique



Tumeurs thymiques

- Thymic origin
- Complex histology
- Auto-immunity



Sélection négative des lymphocytes
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Les thymomes n’expriment pas AIRE
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Strobel et al. J Pathol 2007;211:563



Manifestations auto-immunes

Apoptose

>< Cellule épithéliale
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Auto-immune disorders

Neuromuscular

Myasthenia gravis

Peripheral neuropathy
Polymyositis
Dermatomyositis
Encephalitis

Optical myelitis

Haematologic disorders

Red cell aplasia

Pernicious anaemia
Erythrocytosis
Pancytopoenia
Haemolytic anaemia
Leukaemia

Multiple myeloma

Auto-immune disorders
Systemic lupus erythematosus
Rheumatoid arthritis
Sjogren’s syndrome
Scleroderma

Endocrine disorders

Multiple endocrine neoplasia
Cushing’s syndrome
Thyrotoxicosis

Pneumonitis

Dermatologic disorders
Pemphigus

Lichen planus

Chronic mucosal candidiasis
Alopecia areata

Miscellaneous

Giant cell myocarditis
Nephrotic syndrome

Ulcerative collitis

Hypertrophic osteoarthropathy
Interstitial pneumonitis

Immune deficiency disorders

Hypogammaglobulinaemia

[-cell deficiency syndrome




Syndromes para-thymiques

e Bilan minimal recommandé en cas de suspicion de manifestations auto-
immunes associées aux tumeurs thymiques

Rinaldi et al. Neurol Sci 2009;30:237



Prognosis of thymoma

e Causes of death :

Huang et al. J Thorac Oncol 2010;5:2017



Tumeurs thymiques

- Thymic origin

- Complex histology
- Auto-immunity

- Staging



Masaoka-Koga staging system



Classification Masaoka-Koga-ITMIG

* Classification anatomo-clinique: pTNM

 Evaluable apres résection chirurgicale

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade |

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade IIA

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade IIB

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade IIB

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade Il

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade Il

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade IVA

Detterbeck et al. J Thorac Oncol 2011;6:51710



Stade IVB

Detterbeck et al. J Thorac Oncol 2011;6:51710



Masaoka-Koga staging system

Surgical pathology staging

No clinical staging




Thymic epithelial tumors: stage and histology

WHO, 2016



Prognostic value of the Masaoka staging system

Regnard et al. J Thorac Cardiovasc Surg 1996; 112: 376
Moore et al. Ann Thorac Surg 2001; 72: 203
Gawrychowski et al, EurJ Surg Oncol 2000; 26: 203-8



Tumeurs thymiques

- Thymic origin

- Complex histology
- Auto-immunity

- Staging



International Thymic Malighancy Interest Group



Masaoka-Koga : |, lIA, IIB, lli




Masaoka-Koga : Il




Masaoka-Koga : lll




Masaoka-Koga : IVA, IVB

Masaoka-Koga : IVB







Prognosis of thymoma

e Causes of death :

Huang et al. J Thorac Oncol 2010;5:2017



Stage, Histology, Other?

 The most significant prognostic factor in Tumeurs thymiquesis the
completion of surgical resection, whatever classification is used.

Rossi et al. Histopathology 2008;53:483



Treatment of Tumeurs thymiques

* First question is : resectable or not?

National Comprehensive Cancer Network Guidelines



Treatment of Tumeurs thymiques

* First question is : resectable or not?

National Comprehensive Cancer Network Guidelines



Tumeurs thymiques

- Thymic origin

- Complex histology
- Auto-immunity

- Staging

Resectable
tumors




Diagnostic différentiel

* Les tumeurs primitives du médiastin antérieur
ont un aspect radiologique souvent similaire

Tératome

Maladie de Hodgkin

Tumeur germinale non —_

séminomateuse

Thymome



Tumeurs médiastinales: signes cliniques

* Absence de tabagisme: 80% des tumeurs médiastinales

 Age <40 ans: 50% des tumeurs médiastinales

J Thorac Oncol 2014;9:5102



Tumeurs thymiques

- Thymic origin

- Complex histology
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- Staging
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tumors




Nécessité d’une biopsie pré-thérapeutique

* La chirurgie est recommandée d’emblée pour certaines tumeurs du
médiastin:
- Tumeurs bénignes: tératomes
- Tumeurs kystiques
- Thymomes non invasifs/encapsulés/avec envahissement limité

Kesler et al. Ann Thorac Surg 2008;85:371
Kesler et al. Thor Surg Clin 2009;19:63
Lemarié et al. Chest 1992;102:1477



Nécessité d’une biopsie pré-thérapeutique

* La chirurgie est recommandée d’emblée pour certaines tumeurs du
médiastin:
- Tumeurs bénignes: tératomes
- Tumeurs kystiques
- Thymomes non invasifs/encapsulés/avec envahissement limité

* La chimiothérapie est une urgence en cas de tumeur germinale maligne:
- si les marqgueurs sont élevés: 14-35% of cases
- a-foeto-protéine > 1000kUI/L
- tumeur germinale non séminomateuse (sac vitellin)
- B-human chorionic gonadotrophin >5000kUI/L
- tumeur germinale non séminomateuse (choriocarcinome)
- rare en cas de séminome

Kesler et al. Ann Thorac Surg 2008;85:371
Kesler et al. Thor Surg Clin 2009;19:63
Lemarié et al. Chest 1992;102:1477



Nécessité d’une biopsie pré-thérapeutique

* La chirurgie est recommandée d’emblée pour certaines tumeurs du

médiastin:
- Tumeurs bénignes: tératomes
- Tumeurs kystiques

- Thymom
. lachimiothd  Dans tous les autres cas naligne:
- siles mar
- a-fod . .
biopsie In)
- B-hu
COTTTC U mnmm'cinome)

- rare en cas de séminome

Kesler et al. Ann Thorac Surg 2008;85:371
Kesler et al. Thor Surg Clin 2009;19:63
Lemarié et al. Chest 1992;102:1477
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- Thymic origin

- Complex histology
- Auto-immunity

- Staging

Resectable
tumors




Thymome ou hyperplasie thymique?

e CT scan: low-attenuation, symmetric and fatty pattern, maintaining
the bi-pyramidal shape of the thymus

 “Rebound” hyperplasia:
- stress: pneumonia, surgery, burns, corticoid treatment
- chemotherapy:
- 10-25% of cases, young adults, intensive treatment

* Lymphoid hyperplasia
- autoimmune and inflammatory disorders
- connective tissue diseases and vasculitis
- myasthenia

Hendrick et al. Rofo 1989:150:268;
Miniero R. Bone Marrow Transplant.1993;11:67
Gerhardt et al. Dtsch Med Wochenschr 2004;129:1916



Thymome ou hyperplasie thymique?

e ELCAP lung cancer screening study:
- forme ovoide et taille <3cm : hyperplasie

Henschke et al. Radiology 2006; 23:239:586



Imagerie pré-thérapeutique

- Utilisation du PET-scan : corrélation avec classifications

Kimar et al. Ann Nucl Med 2009; 23:569
Endo et al. Lung Cancer 2008; 61:350



Imagerie pré-thérapeutique

- Utilisation du PET-scan : hyperplasie vs. thymome vs. carcinome thymique

lgai et al .Eur J Cardiothor Surg 2011;40: 143
Kimar et al. Ann Nucl Med 2009; 23:569; Endo et al. Lung Cancer 2008;61:350
Kaira et al. J Clin Oncol 2011;28:3746; Shibata et al. Cancer 2009;115:2531



Hyperplasie thymique



Tumeurs thymiques
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Imagerie pré-thérapeutique

- Prédiction de l'invasivité par la tomodensitométrie:
MD Anderson, 99 patients

J Thorac Oncol 2011;6:1274 J Thorac Oncol. 2014;9: 1023



Définition de la résécabilité

Masaoka-Koga : I, lIA, 1B, 1lI
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Surgery recommendations

* Median sternotomy is the standard approach
* Complete exploration of the pleural cavities

* Complete thymectomy, including tumor, normal thymus, and mediastinal fat

* en bloc resection of involved structures:

- lung, vessels, pleural implants, phrenic nerves
- surgical clips in areas of concern

* Mediastinal notes sampling/resection (stage Ill tumor/thymic carcinoma)

* Frozen section not recommended for margins assessment



Orientation and marking in the operative room

* Use of a mediastinal board

International

Thymic
I I I Malignancy

Interest Group



Minimally-invasive surgery?
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Postoperative radiotherapy: SEER database

* Population: - thymomas and thymic carcinomas
- 1973-2005, 901 patients: 275 stage |, 626 stage II-ll|

Stage | Stage II-IlI

...but no
benefit
after
complete

resection
(p=0.12)

Forquer et al. Int J RadiatOncol Biol Phys 2008;76:440



Postoperative radiotherapy: “meta-analysis”

* Inclusion criteria:
- studies published from 1981 to 2008
- surgery vs. surgery + radiotherapy
- thymoma and thymic carcinoma
- complete resection
- stage Il and I

* Results:
- 13 studies, 542 patients
- radiotherapy: 250 patients
- no radiotherapy: 342 patients
- OR=1.05 (0.63; 1.75-0.84) on recurrence rate

Korst et al. Ann Thorac Surg 2009;87:1641



Postoperative radiotherapy: ITMIG database
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Recurrence rates

ITMIG retrospective database

Cumulative incidence of recurrences in Masaoka-Koga groups

%, Thymomas % Thymic carcinomas
100 (n =7 005) 100 7 (n =977)
80
60
40
20
0 I I I |
0 5 10 15 20 25 0 5 10 15 20
Years Years
Events/n 10-year recurrence % (ICgs) Events/n 10-year recurrence % (ICgys)
— Stage /Il 121/3 097 8 (7-8) I— Stage /Il 28/112 25 (22-29)
= Stage M 1407654 29 (27-31) - Stage IlI 68/143 59 (44-76)
- Stage IVA 64/109 71 (34-100) - Stage IVA 19/26 76 (58-100)
Stage IVB 17/38 57 (24-90) Stage VB 20/37 54 (37-67)

Detterbeck et al. WCLC 2013, abstr. MS16.2



Cumulative Incidence Estimates

Recurrence by WHO Histology, RO, stage |,lI

P < 0.006 for TC vs any WHO type
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Population: All RO stage |,1l pts with recurrence outcome and WHO subtype information

Weiss et al. ITMIG 2014
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Recommandations RYTHMIC
ESMO Clinical Practice Guidelines
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- Thymic origin

- Complex histology
- Auto-immunity

- Staging

Resectable
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- Postoperative radiotherapy

Unresectable
tumors




Tumeur thymiques localement avancée

* Criteres d’inclusion dans les essais en cours

- Diametre supérieur a 8 cm

- Diametre compris entre 5 et 8 cm, avec I'un des criteres suivants:
- calcification multifocale
- apparence hétérogene
- bords irréguliers

- invasion ou engainement vasculaire

- Diametre inférieur a 5 cm et invasion ou engainement vasculaire

NCT00387868 (PI: R. Korst)



Définition de la non-résécabilité?

Masaoka-Koga : lll




Tumeurs thymiques

Unresectable
- Thymic origin tumors

- Complex histology
- Auto-immunity
- Staging

- Primary chemotherapy

Resectable
tumors

- Surgery
- Postoperative radiotherapy



Locally-advanced tumors: multimodal treatment

National Comprehensive Cancer Network Guidelines



Pre-operative chemotherapy

Response
rate
80%

Park et al, 2013 CDDP-Doc 27 T/TC  1I/IV Phase | | 63

Girard N. Eur Respir Rev 2013;22:75



Chimiothérapie pré-opératoire

Park et al, 2013

En pratique:

CAP
2 + 2 cycles

Girard N. ASCO 2012 Educational Book
Park et al. J Thorac Oncol 2013;8:959



RYTHMIC: Chimiothérapie d’induction
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RYTHMIC: Chimiothérapie d’induction

Etoposide
+/- Plati

Paclitaxe
| +...

Administered regimens
n=91

Merveilleux du Vignaux, et al. ITMIG 2016



RYTHMIC: Chimiothérapie d’induction
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RYTHMIC: Chimiothérapie d’induction

100%

Etoposid
+/- Plati
89 70%
Paclitaxe
| +...

90%

80%

60%
50%
40%
30%
20%
10%

0%

Administered regimens
n=91

77%

17%
2%
Primary

Progression
Stable

Partial

response
B Complete

response

Tumor response

Median: 20.7 months

Recurren_ce-free
survival

Merveilleux du Vignaux, et al. ITMIG 2016
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Unresectable
- Thymic origin tumors

- Complex histology
- Auto-immunity
- Staging
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- Surgery

Resectable
tumors
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- Postoperative radiotherapy



Treatment of thymic tumors

* Locally advanced tumors: primary chemotherapy

National Comprehensive Cancer Network Guidelines



Pre-operative chemotherapy

Response
rate
Complete 80%
resection
50%
(14-78%)
Park et al, ASCO 2012 CDDP-Doc 27 T/TC  1W/IV 70 63 4 25

Girard N. Eur Respir Rev 2013;22:75



Chirurgie des tumeurs de stade IVA



Pleural chemo-hyperthermia




Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology
- Auto-immunity

- Staging

- Primary chemotherapy
- Surgery
- postoperative treatment

Resectable
tumors

- Surgery
- Postoperative radiotherapy
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Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology
- Auto-immunity

- Primary chemotherapy
- Surgery

- Staging - postoperative treatment
- Definitive radiotherapy
Resectable
tumors
- Surgery

- Postoperative radiotherapy



Treatment of thymic tumors

* Locally advanced tumors: primary chemotherapy

National Comprehensive Cancer Network Guidelines



Chimio-radiothérapie exclusive

Respanse
rate

20-30%
of
patients

Park et al, ASCO 2012 CDDP-Doc 27 T/TC 1/IvV 70 63 4 25

Girard N. Eur Respir Rev 2013;22:75



Definitive chemo-radiotherapy for thymomas

 Limited data in the literature...no consensus

- Sequential approach:
- 23 patients, stage IlI-IV unresectable thymoma
- induction with CAP (4 cycles), then radiotherapy
- 5-year PFS: 54%
- 5-year 0S: 53%

Loehrer et al. J Clin Oncol 1997;15:3093

- Concurrent approach:

Korst et al. J Thorac Cardiovasc Surg 2014;147:36



Stades localement avancés: chimio-radiothérapie

En pratique:

Réponse partielle:
radiothérapie séquentielle

Progression/stabilisation (B2-B3):
radio-chimiothérapie concomitante




Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology
- Auto-immunity

- Primary chemotherapy
- Surgery

- Staging - postoperative treatment
- Definitive radiotherapy
Resectable
tumors Metastatic
- Surgery tumors

- Postoperative radiotherapy - First-line chemotherapy



Palliative-intent chemotherapy

\ |chemotherapy

National Comprehensive Cancer Network Guidelines



Palliative-intent chemotherapy regimens

Girard N. ASCO 2012 Educational Book



Palliative-intent chemotherapy regimens

Anthracyclin-based
Response: 70-80%

Non-anthracyclin-based
Response: 30-50%

Girard N. ASCO 2012 Educational Book



Carboplatine-Paclitaxel

Thymoma Thymic carcinoma
100% 1 mm | | mm
80% - l
. 60% -
- Reproductible results w !l Hl & B progression
° [ O Stable disease
20% - ] -
O Objective response
- A new standard for 0%
Lemmaj Current Lemma  Hirai | Current
1 1 n=21 | stud n=23 n=39 | stud
thymic carcinomas? udy tudy
- Do we need a trial of PFS (months)

platine-paclitaxel vs. CAP?
Thymoma Current study n=13

Lemma n=21

Current study n=27 <:

Thymlc Hirai n=39
carcinoma Lemma n=23




Stades avancés ou métastatiques

En pratique

Premiere ligne: CAP

Carboplatine-Paclitaxel

4-6 cycles

Girard N. ASCO 2012 Educational Book



Corticosteroids and thymomas

* Depletion of the lymphocytic population
- “thymolytic effect”

*Steroid receptors in 83% of thymomas

*Tumor responses reported in type B thymomas
- 18 cases, mixed thymoma: 10 partial
responses, 4 complete responses
- response may be prolonged > 12months
- re-response may be prolonged

*Specificities:
- opportunistic infections
- increased risk of myasthenic crisis

Craven et al. Muscle Nerve 1981;4:425
Mimae et al. Cancer 2011;117:4396

Kirkove C et al. Clin Oncol 1992;4:64
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RYTHMIC: Exclusive (first-line) chemotherapy

Etoposide Others
+/- Platin — 2%

12%

Paclitaxel +
Carboplatin
20%

Administered regimens

n=41



RYTHMIC: Exclusive (first-line) chemotherapy
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RYTHMIC: Exclusive (first-line) chemotherapy

Etoposide Others
+/- Platin 2%
12%

Paclitaxel +
Carboplatin
20%

Administered regimens
n=41

100%
90%

80% 36%

70% Progression
60% Stable

50%

. 36% Partial
40% response
30% B Complete

response
20%
10% 28%
(o]
0%
Exclusive

Tumor response

Median: 6.2 months

Progression-free
survival



Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology
- Auto-immunity

- Primary chemotherapy
- Surgery

- Staging - postoperative treatment
- Definitive radiotherapy
Resectable
tumors Metastatic
- Surgery tumors

- Postoperative radiotherapy _ First-line chemotherapy

- Recurrences:
- second-line treatment






Surgery for recurrences







Surgery for recurrences
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Second-line chemotherapy and beyond

Girard N. ASCO 2012 Educational Book



Second-line treatment of Tumeurs thymiques

Thymoma Thymic carcinoma
100% A —
80% - B Progression
60% -
40% - [ Stable disease
20% A
0% T T T T T T T T T T D Objective response
> © @ o < Q 2 >
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Seconde ligne et plus

En pratique:
Carbo-Px, PE, Pemetrexed

re-administration du CAP
(PS=0/1, réponse antérieure, rechute tardive; max. 8 cycles)

Girard N. ASCO 2012 Educational Book



RYTHMIC: Systemic treatments for recurrence
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RYTHMIC: Systemic treatments for recurrence
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RYTHMIC: Systemic treatments for recurrence
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Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology

A : : - Biopsy
) utq—lmmunlty - Primary chemotherapy
- Staging - Surgery
- postoperative treatment
- Definitive radiotherapy
Resectable
tumors
- Surgery Metastatic
- Postoperative radiotherapy tumors

- First-line chemotherapy
- Recurrences:

- second-line treatment
- Targeted agents



Octreotide

* About 50% of thymomas do express high levels of somatostatin receptors at
111In-DTPA-octreotide (OctreoScan®)

* Response rates are higher in thymoma vs. thymic carcinoma:

Corticoids Thymoma Thymic carcinoma
n CR+PR SD n CR+PR SD

Palmieri, 2002 + 10 4 4 3 1 1
Loehrer, 2004 +/- 32 12 11 5 0 3
Schalke, ASCO 2012 + 17 15 0 0 0 0

Palmieri et al. Cancer 2002;94:1414; Loehrer et al. J Clin Oncol 2004;22:293
Schalke B, et al. J Clin Oncol 2012;30 (suppl; abstr 7105)



Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology

A : : - Biopsy
) utq—lmmunlty - Primary chemotherapy
- Staging - Surgery
- postoperative treatment
- Definitive radiotherapy
Resectable
tumors
- Surgery Metastatic
- Postoperative radiotherapy tumors
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KIT and thymic tumors

Thymoma Thymic Carcinoma
KIT KIT
° Overexpression: Overexpression, Overexpression,
. o References n n (%) N n (%)

B CO”GCUVEIY 20% Of 501 tumors Pan et al.?! 110 0 (0%) 22 19 (86%)

- correlation with histologic type: Henley et al. 32 20 1 (5%) 15 12 (80%)

10 Nakagawa et al.3? 50 2 (1%) 20 16 (80%)

2% of thymomas Yoh et al.20 24 0 (0%) 17 15 (38%)

- vs. 87% of carcinomas Tsuchida et al3* 20 0 (0%) 12 11 (92%)

_ Girard et al.? 33 0 (0%) 6 3 (50%)

- (p_0'003) - Aisner et al.?! 34 2 (6%) 5 1 (20%)

- diagnostic biomarker for thymic Zucali et al, 107 4 (3%) 6 13 (46%)

carcinoma
 Mutations: - 11% of thymic carcinomas Mutation Exon

(14/129 tested) E490K 9
Y553N 11
W557R 11
— — V559A 11
Sensitivity to KIT inhibitors V560del 11
Imatinib LS76P Iy
o P577-D579del 11
Sunitinib D579del 11
Sorafenib He97Y 14
D820E 17




Neoangiogenesis

* Expression of angiogenesis-related biomarkers
- increased number of cells expressing VEGF-A, -C, -D, and VEGFR-1, -2
- increased serum levels of VEGF in thymic carcinomas

Cimpean et al. Ann Anat 2008;190:238;
Sasaki et al. Surg Today 2001;31:1038; Marino et Piantelli. Thor Surg Clin 2011;21:33



KIT wild-type tumors

Thymic carcinoma Thymoma
SSP : 7,6 mois SSP : 6,7 mois

Lancet Oncol 2016; 16: 177



Tumeurs thymiques

Unresectable

- Thymic origin tumors
- Complex histology
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- Definitive radiotherapy
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Phase | trials

Thymoma Patients Treated in a Phase I Clinic at MD Anderson
Cancer Center: Responses to mTOR Inhibitors and Molecular
Analyses

Jennifer Wheler?, David Hong', Stephen G. Swisher?, Gerald Falchook!, Apostolia
M. Tsimberidou?, Thorunn Helgason*!, Aung Naing*, Bettzy Stephen?, Filip Janku?,
Philip J. Stephens?, Roman Yelensky?, Razelle Kurzrock*

! Department of Investigational Cancer Therapeutics — a Phase I Clinical Trials Program, The University of Texas MD Anderson
Cancer Center

21 patients

DCR=60% with mTOR
inhibitors

Oncotarget 2013;4:890



Phase | trials

Thymoma Patients Treated in a Phase I Clinic at MD Anderson
Cancer Center: Responses to mTOR Inhibitors and Molecular
Analyses

Jennifer Wheler?, David Hong', Stephen G. Swisher?, Gerald Falchook!, Apostolia
M. Tsimberidou?, Thorunn Helgason*!, Aung Naing*, Bettzy Stephen?, Filip Janku?,
Philip J. Stephens?, Roman Yelensky?, Razelle Kurzrock*

! Department of Investigational Cancer Therapeutics — a Phase I Clinical Trials Program, The University of Texas MD Anderson
Cancer Center

Median: 11.6 months

Median: 2.3 months



ASCO 2014: everolimus



ASCO 2014: everolimus
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ITMIG Databases: website is ccehub.org



Tumeurs thymiques
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- Thymic origin tumors
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Targeting immune checkpoints?

Giaconne. ASCO 2014



Pembrolizumab phase Il trial (NCI, G Giaccone)

TAT congress 2016



EORTC-ETOP NIVOTHYM: B3 and carcinomas

Primary objective:

To detect activity of nivolumab as single agent 50 patients

Eligible patients \ .
Second-line Nivolumab 3 mg/kg IV g2 weeks

N

Stratification factors

* Histology (squamous vs non-sq vs small cell)

* Previous RT (yes versus no)

* Best response to first line treatment (PR vs SD vs PD) Biomarkers
° C t o
Sner PD-L1 at baseline and PD
Others: immune patterns,
Primary endpoint: PFS at 6 months molecular profile

Secondary endpoints: TTP, Response,

Duration of response, OS
QOL, Safety

Courtesy J Menis



Tumeurs thymiques
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- RYTHMIC: Tumor board and network



RYTHMIC: a regional network of expert centers

Coordinator:
B. Besse
Gustave Roussy



RYTHMIC: Infrastructure of the network

Guidelines

/

Treating
Physician

CME Prospective database and trials
activities
National
Pathology
Panel

National expert
tumor board \

) < Regional expert center >

Patients >




RCP RYTHMIC



Online virtual tumor board

Regional expert
teams

Thoracic surgeons
Medical oncologists
Radiation oncologists
Pathologists
Radiologists
Pneumonologists
Neurologists




RYTHMIC: Multidisciplinary tumor board

- 1000 patients: 1401 questions raised at the multi-disciplinary tumor board

Recurrences
P 4 Upfront Surgery? =  Post- Post- - —
Diagnosis n=182 (13%) operative | | operative Diagnosis:

/ Radio Chemo n=47 (3%)
Imaging Surgery? |[=p| therapy? therapy? Surgery?
n=82 Primary n=28 (2%) n=494 n=5 (0%) n=30 (2%)
(6%) Chemo (35%) Radioth ?

therapy? | Definitive Radiotherapy? adiotherapy:
n=149 (11%) \ n=45 (3%) n=17 (1%)
Initial Exclusive Chemotherapy? Chemotherapy?
management n=37 (3%) n=114 (8%)

Follow-up?

Targeted agent?

n=104 (7%)

n=67 (5%)
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Tumeurs thymiques
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- ITMIG: databases
- ETOP/EORTC: translational medicine

Thank you !

nicolas.girard@chu-lyon.fr

www.rythmic.org
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- RYTHMIC: Tumor board and network
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