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CheckMate-067– Melanoma with Combination Tx
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Months From Randomization
Number at risk

NIVO+IPI 314 219 174 156 133 126 103 48 8 0
NIVO 316 177 148 127 114 104 94 46 8 0
IPI 315 137 78 58 46 40 25 15 3 0

Acquired resistance

Median PFS 

11.5 mo.

6.9 mo.

2.9 mo. 
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Mechanisms of Immunotherapy Resistance

T cell 
immmunosuppression

Poor antigen 
presentation

Barriers of
T cell infiltration

Lack of T cell
response
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Lenvatinib Plus Pembrolizumab for Advanced 
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Rationale for Combining 
Lenvatinib and Pembrolizumab

• 1. Kato Y et al. PLoS One 2019;14:e0212513; 2. Kimura T et al. Cancer Sci 2018;109:3993-4002; 3. Adachi Y et al. Poster 6637 presented at 
AACR 2020 Virtual Annual Meeting II. Figure in left panel provided by and used with permission of Eisai Inc., Woodcliff Lake, NJ, USA. Figure 
in right panel taken from Kato Y et al. PLoS One 2019;14:e0212513 and used in its native, unmodified form under the auspices of the Creative 
Commons Attribution-NonCommercial 4.0 license. See: http://creativecommons.org/licenses/by-nc/4.0.

Lenvatinib helps shift the tumor microenvironment 
to an immune stimulatory state by dual VEGFR 
and FGFR inhibition1-3

Combination of lenvatinib and anti–PD-1 has 
shown superior antitumor activity than either 
agent alone in a CT26 mouse model1

**** P<0.0001, Dunnett’s test vs vehicle on day 19; 
## P<0.01, #### P<0.0001 vs combination. 

IFNγ-regulated
chemokines
CXCL9 (MIG)

CXCL10 (IP10)
CXCL11 (ITAC)

SOCS



Lenvatinib Plus Pembrolizumab Has Antitumor 
Activity in Melanoma

aPrimary end point.
Taylor MH et al. Poster P391 presented at the Society for Immunotherapy of Cancer Annual Meeting; November 7–11, 2018; Washington, DC.  

Phase 1b/2 Study of Patients with Metastatic Melanoma With 
≤2 Prior Systemic Therapies

N = 21

Median follow-up 16.0 months

ORR at 24 weeksa 47.6%

Median PFS 5.5 months

12-month PFS 34.7%

Arrance MK-7902 LEAP-004 2020



Phase II: Lavatinib + Pembrolizumab in Previously 
Treated melanoma
BICR-Confirmed Response by RECIST v1.1

Total Population
N = 103

ORR, % (95% CI) 21.4% (13.9-30.5)

DCR, % (95% CI) 65.0% (55.0-74.2)

Best overall response, n (%)

CR 2 (1.9%)

PR 20 (19.4%)

SD 45 (43.7%)

PD 31 (30.1%)

Not assesseda 5 (4.9%)

aPatients who had no post-baseline imaging assessments.
Data cutoff date: June 10, 2020.
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Patient Sex Age Histology BRAF 
status

M
Stagea

Disease Sites Previous Treatment

1 M 43 Cutaneous WT M1b LN, SC, lung None

2 M 64 Cutaneous WT M1c LN, lung, liver, 
adrenal

Ipi/Nivo, Carbo-tax

3 F 35 Cutaneous WT M1c Lung, Sp, PC, bowel Carbo-tax, Ipi

4 M 48 Cutaneous V600E M1c Brain, LN, lung, Sp, kidney, 
gallbladder, psoas

Dabrafenib +/- tremetinib, Ipi, 
Pembro

5 F 40 Mucosal WT M1c SC, lung, liver, kidney, 
retroperitoneal 

Carbo-tax, Ipi, DTIC

6 F 49 Mucosal WT M1c LN, lung, pleura, uterus, bone Ipi, Pembro,  Carbo-tax

7 M 49 Cutaneous WT M1c Brain, LN, SC, lung, pleura, chest 
wall, liver, Sp, small bowel 

Ipi, Pembro

8 M 35 Cutaneous WT M1c LN, SC, lung, Sp,  kidney, bone, 
ureter, pancreas

DTIC, Ipi, Pembro, Carbo-tax

9 F 34 Cutaneous WT M1c LN, SC, lung, PC, liver, kidney, 
breast

DTIC, Ipi, Pembro, IL-2 
(injections)

10 M 61 Cutaneous WT M1c Brain, LN, lung, kidney, pleura, 
peri-nephric

Ipi/Nivo, Pembro

11 M 42 Uveal WT M1c LN, SC, lung, PC, liver, kidney, 
pleura 

DTIC/Selumetinib, Ipi/Nivo, 
Pembro

12 M 61 Cutaneous WT M1c Brain, LN, SC, lung, PC, liver, 
pericardial, adrenal 

Nivo, anti-PD-1/anti-GITR, 
Carbo-tax

Melanoma TILs study: Patient characteristics



Clinical responses: Tumor Infiltrating Lymphocytes

(RECIST v1.1) 6.4 mo

7.8 
mo

6.1 
mo



Long-term follow up of lifileucel (LN-144) 
cryopreserved autologous tumor infiltrating 

lymphocyte therapy in patients with advanced 
melanoma progressed on multiple prior therapies

Amod Sarnaik, MD
H. Lee Moffitt Cancer Center, Tampa, FL, USA

3
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Iovance C-144-01 Study Design
Phase 2, multicenter study to assess the efficacy and safety of autologous Tumor Infiltrating 
Lymphocytes (lifileucel) for treatment of patients with metastatic melanoma (NCT02360579)

Cohort 2 Endpoints:
• Primary: Efficacy defined as investigator 

assessed 
Objective Response Rate (ORR) following 
RECIST 1.1

• Secondary: Safety and efficacy

Other Key Eligibility Criteria:
• One tumor lesion resectable for TIL generation 

(~1.5cm in diameter) and ≥ one tumor lesion as 
target for RECIST 1.1 assessment

• Age 18 years to 70 years at the time of consent
• ECOG Performance Status of 0-1

Methods:
• Data Extract: 23 April 2020 for Cohort 2
• Cohort 2 Safety & Efficacy sets: 66 patients who 

underwent resection for the purpose of TIL 
generation 
& received lifileucel infusion

Amod Sarnaik, MD
H. Lee Moffitt Cancer Center, Tampa, FL, USA

Cohort 1:
Non-cryopreserved 
TIL product (Gen 1)
N=30
Closed to enrollment

Cohort 3: 
TIL re-treatment
N=10

Patient Population: 
Unresectable or 
metastatic 
melanoma treated 
with at least 1 
systemic prior 
therapy including a 
PD-1 blocking 
antibody and if 
BRAF V600 
mutation positive, 
a BRAF or 
BRAF/MEK

Cohort 4 (Pivotal): 
Cryopreserved
TIL product (Gen 2)
N=75
Closed to enrollment

Cohort 2:
Cryopreserved
TIL product (Gen 2)
N=60
Closed to enrollment



C-144-01 Cohort 2 Patient Characteristics

CHARACTERISTIC Cohort 2,  N=66, (%)
Gender, n (%)

Female 27 (41)
Male 39 (59)

Age, years
Median 55
Min, Max 20, 79

Prior therapies, n (%)
Mean # prior therapies 3.3
Anti-CTLA-4 53 (80)
Anti-PD-1 66 (100)
BRAF/MEK 15 (23)

Progressive Disease for at least 1 prior therapy
Anti CTLA-4 41 (771)
Anti-PD-1 65 (99)

Baseline ECOG score, n (%)
0 37 (56)
1 29 (44)

CHARACTERISTIC Cohort 2, N=66, (%)
BRAF Status, n (%)

Mutated V600 17 (26)
Wild Type 45 (68)
Unknown 3 (5)
Other 1 (2)

Baseline LDH (U/L)
Median 244
1-2 times ULN 19 (29)
> 2 times ULN 8 (12)

Target Lesions Sum of Diameter (mm)
Mean (SD) 106 (71)
Min, Max 11, 343

Number of Target & Non-Target Lesions (at Baseline)
>3 51 (77)
Mean (SD) 6 (2.7)

Patients with Baseline Liver and/or Brain Lesions 28 (42)

Cohort 2 patients have:
• 3.3 mean prior therapies, ranging from 1-9
• High tumor burden at baseline: 106 mm mean sum of diameters of the target lesions
(1) The denominator is the 53 patients who received prior anti CTLA 4. Amod Sarnaik, MD

H. Lee Moffitt Cancer Center, Tampa, FL, USA



RESPONSE PATIENTS, N=66 
n (%)

Objective Response Rate 24 (36.4)

Complete Response 2 (3.0)

Partial Response 22 (33.3)

Stable Disease 29 (43.9)

Progressive Disease 9 (13.6)

Non-Evaluable1 4 (6.1)

Disease Control Rate 53 (80.3)

Median Duration of Response Not Reached

Min, Max (months) 2.2, 26.9+

•After a median study follow-
up of 18.7 months, median 
DOR was still not reached 
(range 2.2, 26.9+)

•Response was seen regardless 
of location of tumor resected

•Mean number of TIL cells 
infused: 27.3 x 109

(1) NE due to not reaching first assessment 
Amod Sarnaik, MD
H. Lee Moffitt Cancer Center, Tampa, FL, USA

C-144-01 Cohort 2 Efficacy



3
3

81% (50/62) of 
patients had a 
reduction in 
tumor burden

Three subjects had no post TIL disease assessment due to early death, and one due to start of new anti-cancer therapy Amod Sarnaik, MD
H. Lee Moffitt Cancer Center, Tampa, FL, USA

C-144-01 Cohort 2 Efficacy: Best Overall Response



(1) BOR is best overall response on prior anti-PD-1 immunotherapy
(2) U: unknown 
(3) Patient 22 BOR is PR

79% of 
responders 
had received 
prior 
ipilimumab
Responses 
deepen 
over time

C-144-01 Cohort 2 Efficacy:
Time to Response for Evaluable Patients (PR or Better)

Amod Sarnaik, MD
H. Lee Moffitt Cancer Center, Tampa, FL, USA
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Gene-engineered T cells recognized cell surface

CH June, M Sadelain. N Engl J Med 2018;379:64-73.



Antigen processing and presentation

Kobajashi and van den Elsen; Nature Reviews Immunology volume 12, pages 813–820 (2012) Chandran and Klebanoff; Immunological Reviews, Volume: 290, Issue: 1, Pages: 127-147.



Tumor Antigen Targets

Chandran and Klebanoff; Immunological Reviews, Volume: 290, Issue: 1, Pages: 127-147. Basic Science of Oncolog, in press.



Engineered TCR- problem of mispaired chains

Chandran and Klebanoff; Immunological Reviews, Volume: 290, Issue: 1, Pages: 127-147.
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First nine patients treated on TBI-1301 study

Pt Age/Sex/Dx Prior Tx NYESO1 
Expr

# Cells
(x10^9) CRS Toci

Tx BOR Time to 
Prog (mo)

060
40/F –
Endometrial 
CA

carbo/tax,
aPI3K, 

pembro, xrt
<5% 5.0 None N SD

3.6%
3.6

159
49/M –
Synovial Sarc doxo/ifos, xrt >75% 2.14

Grade 2; 
fever, n/v, 

tumor pain
Y SD

-2.7%
5.5

208
38/M –
Synovial Sarc xrt, doxo/ifos >75% 5.0 Grade 1; 

fever
N PR

-90.3%
6.2

003
30/F –
Synovial Sarc

xrt, doxo/ifos, 
trem/durva >75% 5.0 Grade 1; 

fever
N PR

-55.7%
10.5

109
60/F –
Melanoma

encor/bini; 
pemb/C/T; 
niv/aLAG3

>75% 5.0 None N SD
2.2%

4.5

001
64/F –
Melanoma

nivo; ipi; 
dab/tram, 
carbo/tax

<5% 5.0 None N PD
30%

1.7

298
28/F –
Synovial Sarc

doxo/ifos, xrt; 
gem/tax; 

pazopanib
>75% 5.0

Grade 1; 
fever, tumor 

pain
N SD

-14.3%
7.3

222
50/M –
Melanoma

encor/bini; 
ipi/nivo; 

pemb/aICOS; 
durv/IMCgp100

<5% 5.0 None N SD
1.3%

4.8

166
79/F –
Ovarian Ca

carbo/tax; 
carbo/gem; 

doxil/aPDL1; 
wkly tax; 

phase 1; carbo

5-25% 5.0 Grade 2;
fever, SVT

Y SD
-8.5%

2.9+ -100%

-80%

-60%

-40%

-20%

0%

20%

40%
Best Overall Response of Target 

Lesions

ASCO 2019: Butler et al.



Beyond NY-ESO-1 TCR Therapy

ADP-A2M4 Spear T-cells

ESMO 2019

MAGE-A4 expressing 
synovial sarcoma

HPV16 E6 TCR

Doran et al, JCO October 2019.



Bispecifics T cell engagers: TCR-based, ImmTAC

Immunocore

CD: cluster of differentiation. 

pM

nM

Affinity
to target

TCR affinity increased 1–3 million-fold 
(µM  pM) 
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(as low as 5–10 epitopes per cell)

Anti-CD3 effector function; lower affinity allows killing of 
multiple target cells
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CD8+ and CD4+ T cells 

ImmTAC: immune-mobilising monoclonal TCRs against cancer1–3

1. Boudousquie et al. 2017; 
2. Oates et al. 2015; 
3. Bossi et al. 2014.



Upcoming studies: NY-ESO-1 bispecific

Step 1: ImmTAC molecules are infused1–3 Step 2: The TCR end recognises the target HLA complex on the cancer cell. The 
anti-CD3 engages the CD3 receptor on killer T cells1–3

Step 3: The T cell is activated and releases lytic granules, killing the cancer cell1–3

Immunocore
1. Boudousquie et al. 2017; 2. Oates et al. 2015; 3. Bossi et al. 2014.



Immunocore

Phase I study of IMCgp100 in Uveal Melanoma

Sato T, et al. 2018. 
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Gene-engineered T cells recognized cell surface

CH June, M Sadelain. N Engl J Med 2018;379:64-73.



Survival of B-ALL Patients after CD19-Targeted 
CAR T Cells

47



Solid tumor targets for CAR

Aurore Morello et al. Cancer Discov 2016;6:133-146



Regional delivery of mesothelin-targeted CAR T cells for pleural cancers: safety and preliminary efficacy in combination with anti-PD-1 agent

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting

Mesothelin



Intrapleural administration potentiates CAR T cell 
efficacy

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting
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Upcoming study: TRuC-T targeting mesothelin

TRuC-T cell (TCR2 Therapeutics)
• Mesothelin expressing 

tumors
• NSCLC
• Ovarian Cancer
• Mesothelioma
• Cholangiocarcioma

TCR2 Therapeutics



Summary:

–Immunotherapy resistance
Primary and secondary resistance a major problem

–New therapeutic approaches
Combination approaches
Targeting multiple suppressive factors
Engineering anti-tumor responses

–Next steps
Clinical studies needed to advance cancer care
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