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Immunotherapy with anti-PD-1 monocloncal antiodies (pembrolizumab,
nivolumab) improves the overall survival of patients with advanced melanoma

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Nivolumab in Previously Untreated
Melanoma without BRAF Mutation
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This article was published on November 16,
2014, at NEJM.org.
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Pembrolizumab versus Ipilimumab
in Advanced Melanoma

B Overall Survival
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This article was published on April 19,
2015, at NE]M.org.



Best Percentage Change From Baseline in
Target Lesions (RECIST v1.1, Central Review)

ORR, % (95% CI)  33.7 (28.2-39.6)

Maximum Change From Baseline, %

ORR, % (95% Cl)  32.9 (27.4-38.7)

s sSsaniifi]]

Maximum Change From Baseline, %

53.8%

ORR, % (95% Cl)  11.9 (8.3-16.3)

Maximum Change From Baseline, %

Analysis cut-off date: September 3, 2014.



Tumor response by irRC in ipilimumab pretreated melanoma
patients treated at the UZ Brussel with pembrolizumab
(Compassionate Use Program)

No. (%)

IrCR 4 (11)
. ORR 25%°
IrPR 5 (14) DCR 53%
IrSD 10 (28)
irPD 13 (36)
Clinical PD* 4 (11)

* No CT-based response assessment was obtained due to rapid disease progression and
clinical deterioration

°ORR in non-uveal mealnoma = 28% (9/32)

Abstract submitted for the SMR 2015 Meeting,



Case illustration 72y F, stage IV-M1c BRAF V60OE

15JAN2015
26JUN2015

2 administrations of
pembrolizumab
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Combined Nivolumab and Ipilimumab
or Monotherapy in Untreated Melanoma

J. Larkin, V. Chiarion-Sileni, R. Gonzalez, J.J. Grob, C.L. Cowey, C.D. Lao,
D. Schadendorf, R. Dummer, M. Smylie, P. Rutkowski, P.F. Ferrucci, A. Hill,
J. Wagstaff, M.S. Carlino, J.B. Haanen, M. Maio, |. Marquez-Rodas,
G.A. McArthur, P.A. Ascierto, G.V. Long, M.K. Callahan, M.A. Postow,

K. Grossmann, M. Sznol, B. Dreno, L. Bastholt, A. Yang, L.M. Rollin, C. Horak,

F.S. Hodi, and J.D. Wolchok
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This article was published on May 31, 2015,

at NEJM.org.



Safety Summary

NIVO + IPI (N=313)

NIVO (N=313)

IPI (N=311)

Treatment-related death*

H 1 1)
ratipelsRopaTRIENDIL; s Any Grade Any Grade Any Grade
Grade 34 Grade 34 Grade 34
Treatment-related adverse event (AE) 95.5 C’)S.ﬁ) 821 16.3 86.2 27.3
a—
Treatment-related AE leading to
diccontinuation 36.4 294 7.7 5.1 14.8 13.2
0.3 0.3

*One reported in the NIVO group {(neutropenia) and one in the IP| group {cardiac arrest).

+ 67.5% of patients (81/120) who discontinued the NIVO + IPI combination due to treatment-related AEs

developed a response

SUIDES ARE THE PROPERTY OF TME AUTHOR. PERMISSION REQUIRED FOR REUSE
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Combined Nivolumab and Ipilimumab
or Monotherapy in Untreated Melanoma

Larkin, V. Chiarion-Sileni, R. Gonzalez, |.J. Grob, C wey, C.
hadendorf, R. Dummer, M. Smylie, P. Rutkowski, P.F. Ferrucci, A. H
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*Pervalidated PD-L1immunohistochemical assay based on PD-L1 staining of tumor cells in a section of at least 100 evaluable tumor cells.

This article was published on May 31, 2015,
at NEJM.org.
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Nivolumab versus Docetaxel in Advanced
Squamous-Cell Non—Small-Cell Lung Cancer

Julie Brahmer, M.D., Karen L. Reckamp, M.D., Paul Baas, M.D.,

Lucio Crind, M.D., Wilfried E.E. Eberhardt, M.D., Elena Poddubskaya, M.D.,
Scott Antonia, M.D., Ph.D., Adam Pluzanski, M.D., Ph.D., Everett E. Vokes, M.D.,
Esther Holgado, M.D., Ph.D., David Waterhouse, M.D., Neal Ready, M.D.,
Justin Gainor, M.D., Osvaldo Arén Frontera, M.D., Libor Havel, M.D.,
Martin Steins, M.D., Marina C. Garassino, M.D., Joachim G. Aerts, M.D.,
Manuel Domine, M.D., Luis Paz-Ares, M.D., Martin Reck, M.D.,
Christine Baudelet, Ph.D., Christopher T. Harbison, Ph.D.,

Brian Lestini, M.D., Ph.D., and David R. Spigel, M.D.
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This article was published on May 31, 2015,
and updated on June 17, 2015, at NE|M.org.

Phase lll, Randomized Trial (CheckMate 057)
of Nivolumab versus Docetaxel
in Advanced Non-squamous (non-SQ) Cell

Non-small Cell Lung Cancer (NSCLC)
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Immunotherapeutic activity of
anti-PD-1 monoclonal antibodies

Glioblastoom

Uveal melanoma

/ Head and neck SCC
/ Skin melanoma

No established activity in ——— Hodgkin’s lymphoma

frequent solid tumors Triple negative breast cancer

T Gastric cancer

Non-small cell lung cancer
\ Hepatocellular carcinoma
\ Renal cell carcinoma

MSI-High colorectal carcinoma

\ Uroepithelial carcinoma

(Wolchok, Kluger et al. 2013; Robert, Ribas et al. 2014; Ansell, Lesokhin et al. 2015; Bajorin, Plimack et al. 2015; Eplthehal Ovarian cancer
Bellmunt, Sonpavde et al. 2015; Brahmer, Reckamp et al. 2015; Burgess, Crowley et al. 2015; Cohen, Machiels et al.

2015; El-Khoueiry, Melero et al. 2015; Fuchs, Denker et al. 2015; Gettinger, Horn et al. 2015; Hamanishi, Mandai et

al. 2015; Larkin, Chiarion-Sileni et al. 2015; McDermott, Drake et al. 2015; Motzer, Rini et al. 2015; Plimack,

Bellmunt et al. 2015; Postow, Callahan et al. 2015; Postow, Chesney et al. 2015; Powell, Liu et al. 2015; Seiwert,

Haddad et al. 2015; Seiwert, Haddad et al. 2015)

ER/PR + breast cancer
CIN colorectal carcinoma

Prostate carcinoma
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PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

D.T. Le, J.N. Uram, H. Wang, B.R. Bartlett, H. Kemberling, A.D. Eyring,
A.D. Skora, B.S. Luber, N.S. Azad, D. Laheru, B. Biedrzycki, R.C. Donehower,
A. Zaheer, G.A. Fisher, T.S. Crocenzi, J.J. Lee, S.M. Duffy, R.M. Goldberg,
A. de la Chapelle, M. Koshiji, F. Bhaijee, T. Huebner, R.H. Hruban, L.D. Wood,
N. Cuka, D.M. Pardoll, N. Papadopoulos, K.W. Kinzler, S. Zhou, T.C. Cornish,
J-M. Taube, R.A. Anders, J.R. Eshleman, B. Vogelstein, and L.A. Diaz, Jr.

A Biochemical Response

2004

i

Change in Tumor Marker Level
(%)

1004

—— Mismatch repair—proficient colorectal cancer
—+— Mismatch repair-deficient colorectal cancer

—+- Mismatch repair—deficient noncolorectal cancer

0% [no change)

Table 2. Objective Responses According to RECIST Criteria.

Mismatch Mismatch Mismatch

Repair-Deficient Repair—Proficient Repair—Deficient
Colorectal Cancer  Colorectal Cancer  Noncolorectal Cancer

Type of Response [N=10) (N=18) [N=T7)
Complete response — no. (%) o] 0 1 (14)*
Partial respense — no. (%) 4 (40) 0 4(57)F
Stable disease at week 12— no. (36) 5 (50) 2(11) o
Progressive disease — no. (%) 1{10) 11 (61) 2 (29)
Could not be evaluated — no. (36)% 1] 5 (28) [4]
Objective response rate (95% CI) — % 40 (12-74) 0 (0-19) 71 (23-96)
Disease control rate {95% Clj — %] 90 (55-100) 11 (1-35) 71 (29-96)
Median duration of response — wk Not reached NAY Naot reached
Median time to response (range) — wk 28 (13-35) NAY 12 (10-13)

* The patient had a partial response at 12 weeks, which then became a complete response at 20 weeks.

1 One patient had a partial response at 12 weeks.

i Patients could not be evaluated if they did not undergo a scan at 12 weeks because of clinical progression.

§ The rate of disease control was defined as the percentage of patients who had a complete response, partial response,
or stable disease for 12 weeks or more.

9 The median time to response was not applicable (NA) because no responses were observed among patients with mis-
match repair—proficient colorectal cancer.

This article was published on May 30, 2015,
at NEJM.org.

B Radiographic Response

100

)
=

M Mismatch repair-proficient colorectal cancer
W Mismatch repair-deficient colorectal cancer
Wl Mismatch repair-deficient noncolorectal cancer

20% increase (progressive disease]

504

Change from Baseline in the Sum
of Longest Diameters (%)
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30% decrease (partial response)




Adoptive T-cell Therapies

Treatment Source of Antigen-specific
modality T cells T-cell enrichment
TIL

The NEW ENGLAND JOURNAL of MEDICINE

T-cell expansion
and infusion

The NEW ENGLAND JOURNAL of MEDICINE

“ BRIEF REPORT

Chimeric Antigen Receptor—-Modified T Cells

for Acute Lymphoid Leukemia

Stephan A. Grupp, M.D., Ph.D., Michael Kalos, Ph.D., David Barrett, M.D., Ph.D.,
Richard Aplenc, M.D., Ph.D., David L. Porter, M.D., Susan R. Rheingold, M.D.,

David T. Teachey, M.D., Anne Chew, Ph.D., Bernd Hauck, Ph.D.,
J. Fraser Wright, Ph.D., Michael C. Milone, M.D., Ph.D.,
Bruce L. Levine, Ph.D., and Carl H. June, M.D.

“ BRIEF REPORT ”

Chimeric Antigen Receptor—-Modified
T Cells in Chronic Lymphoid Leukemia

David L. Porter, M.D., Bruce L. Levine, Ph.D., Michael Kalos, Ph.D.,
Adam Bagg, M.D., and Carl H. June, M.D.

Conditioning

© 2013 American Association for Cancer Research

CCR Translations
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Clin Cancer Res
2013;19:4550-4552



Leukapheresis
15L blood

Electroporation of
synthetic messenger RNA

o

Monocyte

Enrichment of
monocytes by
plastic adherence
in Cell Factories

6 day culture in
GM-CSF/IL4
supplemented
medium

Immature DC
TriMix mRNA
[CaTLR4 + CD70+ CD40L]
+
MAGE.A3 MAGE.C2 | Tyrosinase gpl00
DC.LAMP DC.LAMP | DC.LAMP DC.LAMP

8
|
y

~

Phenotypical
and functional
maturation

e
CD40L expression
*® CD40

Peptide MHC-
Class | & Il
presentation

Bonehill Clin Cancer Res 2009

Quality control
Cryopreservation

Sterility

CD14 < 20%
CD40 > 30%
CD80 > 40%
CD83 > 40%
CCR7 > 20%
CD70 > 50%

> 70% viable cells

|

Release for clinical use

TriMixDC-MEL

Administration
24.10° viable DC




Tumor response and overall survival with TriMixDC

plus ipilimumab in pretreated melanoma patients

Best objective
tumor response by IrRC

CR 8 BORR

PR 7  38%  DCR
53%

SD 6
PD 18

Tot.

patient
\[o}

BORR: best overall response rate;
DCR: disease control rate

Owverall Survival (Probability)
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