% The Israel Society

%" of Surgical Oncology

Adoptive cell therapy in treating
metastatic melanoma
The surgeon’s perspective

Douglas B Zippel, MD FACS

Department of Surgery C and Surgical Oncology
Ella Institute for Immunotherapy
Chaim Sheba Medical Center, Ramat-Gan, Israel



%ur. The lIsrael Society

%% of Surgical Oncology

NO DISCLOSURES

Well, actually | do have one....



| am not an immunologist

“...and all the
science |
don’t
understand.
It’s just my
job 5 days a
week.”
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Somatic mutation frequencies observed in exomes from 3,083

tumour—normal pairs.
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Adoptive cell transfer therapy




Tumor Infiltrating Lymphocytes (TI1LS)

T Cells which are naturally present within the tumor
Specificity against tumor antigens

Potential to kill tumor cells




At least 80x10° TIL
No melanoma cells

In minimal time (8-
18 days)

TIL attacking melanoma cells in
Vitro


Presenter
Presentation Notes
כאן אפשר לראות תמונה שנלקחה IN VITRO של תאי TIL שמזהים ומקיפים תאי מלנומה
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Trafficking of
T cells to tumors

@ (CTLs)

Priming and activation

(APCs & T cells) @

Infiltration of T cells
into tumors
(CTLs, endothelial cells)

Cancer antigen
presentation ®
(dendritic cells/ APCs) @
Recognition of
cancer cells by T cells
(CTLs, cancer cells)

Release of @

cancer cell antigens Killing of cancer cells

Terms and Conditions
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The Cancer-Immunity Cycle

The generation of immunity to cancer is a cyclic process that can be self propagating, leading to an accumulation of immune-stimulatory factors that in principle should amplify and broaden T cell responses. The cycle is also characterized by inhibitory factors that lead to immune regulatory feedback mechanisms, which can halt the development or limit the immunity. This cycle can be divided into seven major steps, starting with the release of antigens from the cancer cell and ending with the killing of cancer cells. Each step is described above, with the primary cell types involved and the anatomic location of the activity listed. Abbreviations are as follows: APCs, antigen presenting cells; CTLs, cytotoxic T lymphocytes.




http://www.elsevier.com/termsandconditions

Trafficking of
T cells to tumors

Adoptive cell therapy

Priming and activation

Anti-CTLA4 ®
Anti-CD137 (agonist)
Anti-OX40 (agonist) .
Anti-CD27 (agonist)
IL-2

IL-12 @ Infiltration of T cells

into tumors

Anti-VEGF

Cancer antigen
presentation @
Vaccines

IFN-o.

GM-CSF

Anti-CD40 (agonist)
TLR agonists

Recognition of
cancer cells by T cells

CARs

Killing of cancer cells

@ @ Anti-PD-L1
Release of Anti-PD-1
cancer cell antigens IDO inhibitors

Chemotherapy
Radiation therapy
Targeted therapy

Terms and Conditions
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Therapies that Might Affect the Cancer-Immunity Cycle

The numerous factors that come into play in the Cancer-Immunity Cycle provide a wide range of potential therapeutic targets. This figure highlights examples of some of the therapies currently under preclinical or clinical evaluation. Key highlights include that vaccines can primarily promote cycle step 2, anti-CTLA4 can primarily promote cycle step 3, and anti-PD-L1 or anti-PD-1 antibodies can primarily promote cycle step 7. Although not developed as immunotherapies, chemotherapy, radiation therapy, and targeted therapies can primarily promote cycle step 1, and inhibitors of VEGF can potentially promote T cell infiltration into tumors—cycle step 5. Abbreviations are as follows: GM-CSF, granulocyte macrophage colony-stimulating factor; CARs, chimeric antigen receptors.
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Pheresis (feeders)

Transfer to
Clean Lab

Establishment of

TIL cultures (2 5x107 TIL)
Lympho
depletion:
Eliminate
suppressor
cells

Recovery

Oncology) '\ HD CTx (BMT)
IL-2+TIL (EIM)

Activation and Rapid
Expansion to app. 5x10%° TIL EIM GMP lab

within 14 days Microbiology

(




Lympho-Depletion Prior to Adoptive T Gell Therapy

Lymphodepletion prior to T cell transfer is followed
by immune reconstitution

Penpheral blood cell count

O { White blood

=) call count
Cyclophosphamide

Absolute

O
l lil:d; I‘nrln@ c. P - ] I:?E::LrtﬂFJhll
o C

{}"_ PP Absolute
’ ymphocyte

count

Days from cell infusion



Current Surgical data

e 196 patients-121 male 75 female. Median age 53
e 242 harvests

* 66% GA 33% LA

* Numerous tumor sites



Current Surgical data

196 patients, 242 tumor specimens

Tissue Source Number (%)
e Subcutaneous 93 (38.4)
 Lymph node 58 (24)
e Lung 47 (19.4)
e Visceral 32 (13.2)
 CNS 5(2.1)
e Muscle 4 (1.7)
e Bone 2 (0.8)

Breast 1(0.4)
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אז סה"כ בוצעו אצלנו 182 ניתוחים, ב 155 מטופלים שהשתתפו במחקר מהם נלקחו 200 דגימות.
קרוב לשני שליש מהמטופלים – 89 התאימו לטיפול ב TIL ו IL2  לאחר כימוטרפיה.
 50 מהטופלים לא התאימו לטיפול – 35 עקב התדרדרות קלינית וב 15 מהמטופלים עקב כמות ואיכות לא מספקת של TIL.
האתרים מהם נלקחו דגימות הגידול היו: 
עוריים  79 שהם 40%,  בלוטות למפה 47, ראות 41...



Current Surgical data

Visceral organ harvest sites:
e Liver,
e Spleen,
e Gall bladder,
e Adrenal,
 Small bowel and Colon



Current Surgical data

e Serious complications causing delay of treatment: wound dehiscence,

pancreatic leak, persistent pleural effusion

* Mortality: 3 mortalities (chemotherapy related), no surgery related

mortality
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מתוך ה 182 ניתוחים היו לנו סה"כ 3 סיבוכים עיקריים שגרמו לעיכוב בטיפול wound dehiscene, pancreatic leak, persistent pleural effusion
זו נקודה חשובה מאד : השימוש ב TIL מצריך תזמון המדויק. כל עיכוב, כמובן עיכוב עקב סיבוכים כירורגים עלול למעשה לעכב את המשך הטיפול ולהביא לכשלון התהליך כולו. 
סה"כ 3 מהמטופלים נפטרו במהלך הטיפול בשל סיבוכים כימוטרפים. לא היו מקרי תמותה הקשורים לאספט הניתוחי בתהליך.
תגובה כלשהי לטיפול נצפתה ב 31% מהמטופלים. כשתגובה מלאה נצפתה ב 8% וחלקית ב 23% מהמטופלים.
ב 19% מהחולים המחלה נשארה יציבה.



Oncologic response

e Objective clinical response (per RECIST criteria v1.1) rate : 28%

* CR 8% PR 20%

e Clinical benefit-44%

 Median OS 10 months

* Responders-median OS 58 months vs non responders OS 6 months
 Median PFS 3 months

e Responders PFS 23 months vs non responders 2.5 months



Pre-treatment (Jul-09) Post-treatment (Dec-10)




Pre-treatment (Mar-08) Post-treatment (Jun-08)




Patient Y31




Patient Y38







CURRENT TREATMENT ALGORITHM 2019

ASSESMENT OF BRAF MUTATION

N

mutant wild type
BRAF inhibition l
\L Anti PD-1 +/- Ipi
Anti PD-1 +/- Ipi

l l

Adoptive cell therapy with TILs Adoptive cell therapy with TILs
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כיום ה adoptive cell therapy  עדיין מהווה כקו אחרון לטיפול , לאחר טיפול אימונוטרפי. בחולים עם מוטציה ב BRAF ישנו קו טיפול מעבר לאימונוטרפיה של אינהיבציה של BRAF

לסיכום : Adoptive Cell Therapy הוא חלופה בטוחה לאימונותרפיה בחולים על מלנומה מטסטטית ומתאפשרת בגידולים ממגוון רחב של אתרים ואיברים עם הצלחת של יצירת תאי TIL של מעל 90%. למרות ההצלחה הגדולה יחסית, החסרון אולי העיקרי של השיטה הוא הצורך במערך מולטידיספלינרי גם לבחירת החולים וגם ליצירת תאי ה TIL ולאורך כך התהליך עד להחזרת התאים האוטולוגים.
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“You've got six months, but with
aggressive treatment we can help make
that seem much longer.”




| iH) RVERY

I Library of Medich

ClinicalTrials.gov

Home >  Search Results

Modify Search Start Over

Find Studies « About Studies + Submit Studies «

21 Studies found for: adoptive cell therapy mel | Recruiting Studies
Also hed for Tr

See Search Details

Applied Filters:
# Recruiting

Resources = About Site =

List = ByTopic = OnMap  Search Details
# Show Fillers | [P Download = Subscribe to RSS
Showing: 1-21 of 21 studies | studies per page |._ ShowiHide Columns |
Row | Saved | Status | Study Title Conditions Interventions Locations
1 1 Recruting Adoptive Cell Therapy Following a Non-mysloablative. Lymphodapleting Induction Regimen in Motastatic Melanoma Patiants + Malignant Melanoma Stage IV + Drug: Fludarabine « Sheba Medical Center

Pembrolizumab

Recruiting The ACTIVATE (Ad Cell Therapy Inf rated to

| Recrufing Study of Lifileucel (LN-144). Autologous Tumor Infiltrati

Recruiting Immunatherapy Using Tumor Infiltrati

ment Tumor Eradication) Trial

O Recruiling TIL-ACT After NMA Chema With IL-2 and Nivo Rescue in Metastatic Melanoma (mMEL)

s, in the Treatment of Patients With Metastatic Melanoma

s for Patients With Metastatic Melanoma

]l Recruting Combined Therapy of Nivolumab and Adoptive T Cell Therapy in Matastatic Melanoma Patients

+ Melanoma

+ Advanced Ovarian Cancer

= Malignant Melanoma

» Metastatic Melanoma

+ Metastalic Melanoma

« Metastatic Melanoma

+ Melanoma

+ Drug: Cyclophosphamide
+ Biological: TIL

+ Drug; IL-2

+ Drug: Cyclophosphamide
+ Drug; Fludarabine

« Drug: Aldeslaukin

+ {and 2 more...}

+ Drug: Cyclophosphamide
» Drug: Fludarabine

+ Procedure: Pembrolizumab
+ (and 2 more.. )

« Other: TIL

+ Drug: Cyclophosphamide
+ Drug; Fludarabine

+ (and 2 mora.. )

+ Biological; Lifleucel

+ Drug: Aldesleukin

+ Drug: Fludarabine

» Drug: Cyclophosphamide
« (and 2 more...)

+ Drug: TiL + IL-2 + Nivolumab

Ramat Gan, Israel

National Institutes of Health Clinical Center, 9000 Rockville Pike
Bethesda, Maryland, United States

Princess Margaret Cancer Cenire
Toronto, Ontario, Canada

CHUVY Oncology Department
Lausanng, Vaud, Switzerland

University of California San Diego Moores Cancer Center
La Jolla, Cafifornia, United States

The Angeles Clinic and Research Institute

Los Angeles, Califormia, United States

California Pacific Medical Center

San Francisco, California. United States

{and 50 more...)

National Institutes of Health Clinical Center, 9000 Rockville Pike
Bethesda, Maryland, United States

Nantes University Hospital
Nantes, France




Thank you!

Clinical Team
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Nati Asher (Oncology)

Doug Zippel (Surgery)
Alon Ben-Nun (Thoracic Surgery)
Sara Apter (Imaging)

Arnon Nagler (BMT)
Avichai Shimoni (BMT)
Ronit Yerushalmi (BMT)
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Michal Besser (Head)
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Adva Kuby
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