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KYTTAPIKOY ©OANATOY 2TO
AEMOOQMA HODGKIN KAI AAAEX
AIMATOAOTIIKEXZ KAKOHOEIEX

CHECKPOINT INHIBITORS
ENAYNAMQ2H TOY KAAQOY

EMPOWERMENT OF THE GOOD



KYPIOTEPA THMEIA THX NAPOYLXIAXHX

ANOZOOEPATIEIATOY KAPKINQOY
MHXANIZMOZ APAZHX

MENQY KYTTAPIKOY ©ANATOY




The Renaissance of Immunotherapy

Enthusiasm Phase Skepticism Phase Renaissance Phase
1978-1985 1985-1997 1997-
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1986 1997 1st cellular
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transfer in CA
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1st CA bladder CA
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(Coley) 1990s

1978 Discovery of

> checkpoint :
Discovery inhibitor 1st checkpoint

1973 of tumor (Allison) 1998 inhibitor
Discovery specific IL-2 (cytokine) approved
of the mABs approved for CA
dendritic cell for CA
(Steinman) Adapted with permission from Lesterhuis WJ, et al?and Kirkwood JM, et al. J Clin Oncol. 2008;26(20):3445-3455.

BCG, Bacite Camete-Guern; mASs. clonal antbodes; CA. eancer. [FN-a, interfaron alpha; IL.-2, interdeckin-2

1 Kikwood JM, et . CA Cancer J 5255300335, 3. Krummel MF, ot ol J Exp Med 1905.182(2) 453465
Lastiarhuis WU, et ol. Mot Rev Drugg Discov. 2011:10(8):591-600 4.Chason BD. ot al. N Engl J Med 2008.3506) 6134625,




Monoclonal Antibodies: History and Development

* Paul Enrlich at the beginning of 20" century coined the
term “magic bullets” and postulated that, if a compound
could be made that selectively targets a disease-causing
organism, then a toxin for that organism could be
delivered along with the agent of selectivity.

* In the 19705, the B-cell cancer multiple myeloma was
known. It was understood that these cancerous B-cells all
produce a single type of antibody (a paraprotein).

Fatdy of Phamaceticl S, Adsars dows town Unar dty



The Renaissance of Immunotherapy

Enthusiasm Phase Skepticism Phase Renaissance Phase
1978-1985 1985-1997 1997-
2010
I::?\JS?J 1997 1st cellular
3 1st mAB immunotherapy
1st study with approved for ?gr CA approved for CA
1976 adoptive T-cell CA
Iststudy  ¢ansferin CA
1890s with BCG in
1st CA bladder CA

vaccine
developed
(Coley) - 1990s
1978 Discovery of 2011
) checkpoint -
Discovery inhibltor 1st .chc_-:‘c.kpomt
1973 of tumor (Allison) 1998 inhibitor
Discovery specific IL-2 (cytokine) approved
of the mABs approved for CA
dendritic cell for CA

(Steinman) Adapted with permission from Lesterhuis WJ, et al? and Kirkwood JM, et al. J Clin Oncol. 2008;26(20):3445-3455.

BCG, Bacille Calmette-Guerin; mABs, monocional antibedies: CA, cancer; IFN-q, interferon alpha; IL-2, interleukin-2

(S Kirkwood JM. et al. CA Cancer J Clin. 2012:62(5):309-335. 3. Krummel MF, et al. J Exp Med. 1995;182(2):459-465.
2. Lesterhuis WJ, et al. Nat Rev Drug Discov. 2011;10(8):591-600. 4. Cheson BD, et al. N Engl J Med. 2008;359(6).613-626.
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ANOXIOOEPATIEIA TOY KAPKINOY

APA LTA KYTTAPA ANOLXOIOIHTIKOY KAI OXI XTA KAPKINIKA
EFTENHY (NATIVE) KAI MPOXAPMOZTIKH (ADAPTIVE) ANOZIA
MAGOHTIKH KAl ENEPIHTIKH

TIKH ANOZLIA: MHXANIZMOI KAI APALEIX B KAI T AEMOOKYTTAPQN
QNIKA ANTIXQMATA




Tumour cell

MHXANIZMOZ APAZHZ
NEPTHTIKH ANOZIA

T cell is
inhibited
and unable

T cell receptor

T ADOK ANATNQPIZEI TO KAPKINIKO ANTITONO
ENEPTONOIEl MHXANIZMOYY KATALTPO®HY

OMQL TO KAPKINIKO KYTTAPO ENEPIOTNEIEI TON MHXANIZMO KYTTAPIKOY
OANATOY TOY ADK



released
from
inhibition
and Kkills

Ol ANAXTOAEIX TTPOTPAMMATIZMENOY ©ANATOY
MIAOKAPOYN THN LYNAEXH ME TO KAPKINIKO KYTTAPO
OMNOTE TO T AEMOOKYTTAPO EINAI EAEYOEPO NA
KATALTPEWEI TO KAKOHOEL KYTTAPO
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O APIOMOZ TON TENETIKQN METAANAZEQN 2XETIZETAI

ME ANO2OAIETEPZIMOTHTA TOY KAPKINOY
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XAMHAO ®OPTIO NOxXOY

XAMHAO AEIKTH NMOAAANAALIAIMOY
APA ME ANOXOAOTIKH MNMPOKAHXH-ANTIAPAXH
ON COPIES OF p24 TOY




EIKPIXH AlO FDA & EMATIA:

MEAANQMA

MH MIKPOKYTAPIKO KAPKINO NMNEYMONOXZ
NEDPIKO KAPKINO

NAEMOQMA HODGKIN



Target Approved
A-4 2011




H MYZTHPIA NOXOZ HODGKIN!

* TA NEOTNAAZMATIKA KYTTAPA : APAMMATIKH MEIOWHOIA
e AINQXTOY KYTTAPIKHZ KATAIQI'HZ
* AY2KOAO NA ATIOMONQOOYN A TTEPAITEPQ MEAETH

A ANTIAPAZTIKA KYTTAPA: MAEIOWYHOOYN
TAPKC ANOZOAOFIKHZ ATTANTH2ZHXZ AAAA KA
A TA KAKOHOH KYTTAPA




H MYZTHPIA NO2ZOXZ HODGKIN! ONOMAZETAI AEMOQMA

21O TEAOYL AEKAETIAY 80 MNMPQTEYX ENAEIZEIX TIA KYTTAPIKH MPOEAEYXH ATINO TO
AEMOIKO [XTO

MONOKAQNIKO ANTIZQOMA CD30 EKANE AYNATH THN ATTOMONQ2XH TOYX
[A TIEPAITEPCQ MEAETH

O AIQONA MAL :

single clone
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KAPKINIKA KYTTAPA ME ANOXOAQ

EKDPATH TON YIIOAOXEQN PD — AMPLIFICATION COPIEYOF p2-
TOY XPOMOXQMATOL 9 (9p24.1)

OAEZ Ol MAPANMANQ NMPOYMNOOEZEIZ MAHPOYNTAI 2TO AEMOOMA HODGKIN



CHECKMATE STUDY

4 OMAAES KEYNOTE 013

YINOTPOIMH/ANGEKTIKO AMNOTYXIA
B A, B, C, EIXAN LABEI ANTICD30

O KAl AMXAK

NOTE 087

H AY=HMENH EKOPAXH PD-1 XXETIZETAI
OETIKA ME THN AINMANTHXH 2THN NOxO



Table 1. Select trials of anti-PD-1 antibody therapy in Hodgkin lymphoma.

Checkpoint inhibitor Additional agents Patients n Main outcomes . Citation
Nivolumab ) Relapsed/refractory HL 23 ORR: 87%; CR: 17% Ansell et al., 2015
Pembrolizumab cHL after Brentuximab 31 ORR: 65%; CR: 16% Armand et al., 2016
vedotin failure (KEYNOTE-
013)
Nivolumab Treatment history: Relapsed/refractory cHL 243 ORR: 69%; CR: 16% Armand et al., 2018
Cohort A: after auto-HCT treatment Cohort A: 63  Cohort A: ORR:
Brentuximab vedotin failure (CheckMate 205) Cohort B: 80 65%; CR: 18%
(BV)-naive Cohort C: 100 Cohort B: ORR: 68%;
Cohort B: BV received CR: 10%
after auto-HSCT Cohort C: ORR: 73%;
Cohort C: BV received CR: 12%
before and/or after
auto-HSCT
Pembrolizumab Relapsed or refractory classic 210 ORR: 71-9%; CR: 27-6% Chen et al., 2019
Hodgkin lymphoma
(KEYNOTE-087)
Nivolumab Doxorubicin, Newly diagnosed cHL ORR: 84%; CR: 67% Ramchandren
vinblastine, (CheckMate 205) Cohort D et al., 2019

dacarbazine (N-AVD)




H YWHAH YITEPEKDOPAYXH AAAA

YWHAA LTAAIA THX NOXOY /
LYLXETIZONTAI ME MIKPOTEPH EMNIBIQYH EAEYGEPH TIPOOAOY

NOXOY (PFS) 2E ALOENEIX TTOY AAMBANO >// ANTAPNT XM©
EOOAQY

LYLXETIZONTAI ME MAKPOTEPH EMIBIC22H EAEYOEPH INMPOOAQY
NOXOY (PFS) 2E ALOENEIX TOY AAMBANOYN ANALTOAEA PD-1



PD IMHIBITORS TTA O=EIA MYEAOTEMH AEYXAIMIA, MAY KAl AEMOQMATA MH HODGKIN
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ME ANO2OAIETEPZIMOTHTA TOY KAPKINOY




YITAPXOYN
AY=HXHY EKOPAYHY AEIKTON PC
ENAEIZEIX ANOXOAOTIKHY KOMNQXHY

EAQ OMQY EAOXEYEI O KINAYNOL ANAZQIMYPQIHY GVHD EKTO
TON AAAQN TMAPENEPTEIQN

The consensus today is that checkpoint inhibitors may play a role as gn

adjunct to other interventions but have limited efficacy when used alone.
A. John Barrett GW Cancer Center, George Washington University Hospital, Washington, DC,
USA, 2019.



PD-1 is highly expressed by neoplastic B-cells in Richter
transformation

Programmed cell death 1 (PD-1 or PDCDI) and its ligands
[PD-L1 (CD274)/PD-L2 (PDCDILG2)] constitute a key
checkpoint in immune modulation (Baumeister et al, 2016).
Cancer cells often hijack this pathway to evade anti-tumour
immunity by upregulating PD-L1 expression (Pardoll, 2012;
Baumeister ef al, 2016). Antibodies targeting the PD-1 path-
way have shown remarkable clinical efficacy in a wide range

of solid tumours and certain lymphomas (Pardoll, 2012;
Goodman et al, 2017). Richter transformation (RT), or Rich-

feature of RT and may have important clinical and biological
implications.

After approval by our Institutional Review Board, 58 sam-
ples were evaluated, including 17 RT, 16 CLL (7 accelerated
CLL and 9 regular CLL) and 25 de novo DLBCL cases. The
RT and CLL cases were from different patients. Accelerated
CLL (aCLL) is defined as CLL with confluent/expanded pro-
liferation centres (>20x field) and a high Ki67 index (Gine
et al, 2010). All cases were studied by immunohistochemist
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The double edge of cancer immunotherapy

Immune-related adverse effects are understudied and not easily treatable risks of cancer immunotherapy. Concerted
research efforts to understand the mechanisms of immunotherapy-triggered responses are crucial for developing
better treatments.

mmunotherapies have shown unprecedented efficacy in the treat- 240, 2016). Thus, there is hope that the good and bad immune reactions
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For ipilimumab, these complications include gastrointestinal, hepatic  immunotherapy is needed, but relatively little is being done. William
and skin inflammation ranging from mild to lethal. Various methods  Murphy, a dermatology professor at the University of California, Davis,
have been developed to help physicians to recognize and treat these side  who has sat on eight government grant-application review committees
effects. Approaches include education of clinicians and patients, guide-  focused on immunotherapy, said in a New York Times article published



AIACOPETIKEYX NMAPENEPTEIEYX AINO TIX TINQXTEY THY XHMEIOGOEPATIEIAY

H ATTOTEAELMATIKOTHTA MNMPOEXEI THY AXDAAEIAY — TAXEIA ETKPIXH ATNO
KPATIKOYY PYOMIZTIKOYYL MHXANIZMOYL

EPQYH ANOXOAOTIKQN ANANTHLEQN ME ATNPOBAENTEY XYNETNEIEX
A T1OY OA NMAPOYLIALTOYN AAAA KAI THN
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% Those involved in the field can move it forward by raising oal is to
MW awareness of the problem of adverse events and sharing data,

iIdeas and resources.

For ipilimumab, these complications include gastrointestinal, hepatic ~immunotherapy is needed, but relatively little is being done. William
and skin inflammation ranging from mild to lethal. Various methods = Murphy, a dermatology professor at the University of California, Davis,
have been developed to help physicians to recognize and treat these side  who has sat on eight government grant-application review committees
effects. Approaches include education of clinicians and patients, guide- focused on immunotherapy, said in a New York Times article published
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PERSPECTIVE

Tragedy, Perseverance, and Chance — The Story of CAR-T

Therapy

Lisa Rosenbaum, M.D.

"NO ONE THOUGHT WE SHOULD BE THINKING ABOUT THIS
THING, IL6," GRUPP EXPLAINED. “IT ISN'T EVEN MADE BY T

CELLS.” /

Grupp explained, “There was no way to predict a great deal of
what we learned. The toxicity issues can only be learned from
human beings.”



“A new scientific truth does not triumph by convincing its
opponents and making them see the light, but rather because its
opponents eventually die, and a new generation grows up that is

familiar with it.”

— Max Planck, Scientific Autobiography and Other Papers

NN
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