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KEYNOTE-006: Pembrolizumab (n= 556)2

CA184-002: Ipilimumab (n=137)1

CHECKMATE 067: Ipilimumab + nivolumab (n=314)3

CHECKMATE 067: Nivolumab (n=316)3

1. Hodi FS et al. NEJM 2010; 2. Robert et al Lancet Onc 2019; 3. Larkin NEJM 2019.

Overall Survival in Advanced Melanoma
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Anti-CTLA4
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Anti-PD1+Anti-CTLA4

Anti-PD1
Anti-PD1
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Tissue Biomarkers  - PD-L1 expression
Ph 3 Keynote 006: Pembrolizumab vs Ipilimumab

Carlino M et al AACR 2016; EJC 2018
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Multiplex IHC  & Quantitative Pathology To Examine 

The Tumour Microenvironment

CD8 (T-cell)

PD-1 

PD-L1

FOXP3

SOX10 (Melanoma)

DAPI (Nuclei)

Non-responder 

Anti-PD1
Responder

Anti-PD1

Gide T et al Cancet Cell 2019: MIA Melanoma translational Lab Presented by Georgina V Long @ProfGLongMIA
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MIA Melanoma translational Lab Presented by Georgina V Long @ProfGLongMIA



Anti-PD-1
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RNA Expression and IHC of Baseline Melanoma 
Tissue Non-Responders n=34

Gide T et al Cancer Cell 2019: Melanoma Translational Lab

↓ TILS
↓ PDL1
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Progression on Anti-PD1 → Ipilimumab+/- Anti-PD1

Silva, I et al Lancet Onc 2021
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Anti-LAG-3  - Another Immune Checkpoint Inhibitor

APC, antigen-presenting cell; MHC, major histocompatibility complex; TCR, T-cell receptor.

Activated

T cell

+ Anti-LAG3

+ Anti-PD1

TCR

Tumor

cell

LAG-3

Tumor cell 

death

Anti-LAG3

APC

PD-1

PD-L1/2Anti-PD1

Exhausted

T cell

PD-1
LAG-3

MHC I

MHC II

Anti-PD1
Lipson E et al ASCO 2021

Anti-LAG3 in development: Relatlimab, LAG525, MK4280, RG6139



Ph 1/2: Relatlimab + Nivolumab 

6 pts not shown – progression prior to first scan

Ascierto P et el ASCO 2017

ORR = 5/25 (20%) ORR = 1/14 (7%)

Melanoma Expansion:  n=48, all PD-1/PDL-1 progressors, 15% LDH 2 xULN

ORR = 0/9 (0%)



RELA + NIVO
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359 174 124 94 72 61 57 49 27 6

Months
0 3 6 9 12 15 18 21 24 27 30

201 163 132 99 81 75 67 30 6

NIVO

47.7% (95% CI: 41.8–53.2)

36.0% (95% CI: 30.5–41.6)

0

0

0

RELA + NIVO
NIVO

No. at risk

P
F
S
 (

%
)

100

80

60

40

20

CI, confidence interval; HR, hazard ratio.
All randomized patients. Statistical model for HR and P value: stratified Cox proportional hazard model and stratified log-rank test. Stratified by LAG-3 (≥ 1% vs < 1%), BRAF
(mutation positive vs mutation wild-type), AJCC M stage (M0/M1any[0] vs M1any[1]). PD-L1 was removed from stratification because it led to subgroups with < 10 patients.

RELA + NIVO
(n = 355)

NIVO
(n = 359)

Median PFS, months 10.12 4.63

(95% CI) (6.37–15.74) (3.38–5.62)

HR (95% CI) 0.75 (0.62–0.92)

P value 0.0055

Lipson E et al ASCO 2021

RELATIVITY 047: Ph 3 Relatlimab (anti-LAG3) + Nivolumab vs Nivolumab

Progression-Free Survival by BICR

LAG3 expression did not select for 

pts with PFS benefit

Gd 3/4 Treatment-Related AEs

Nivo 9.7%

Nivo + Rela 18.9%

Nivo + Ipi* 55%

*Larkin et al NEM 2015 CM 067 Primary Analysis



RNA Expression and IHC of Baseline Melanoma 
Tissue Non-Responders n=34

Gide T et al Cancer Cell 2019: Melanoma Translational Lab

↓ TILS
↓ PDL1
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Other T-Cell Targets:

TIGIT

TIM3

IDO



IDO and Immune Microenvironment:

Trying to make the tumour ‘HOT’

IDO

Tryptophan Kynurenine

CD8 T cell apoptosis Switch to T reg

x

CD8
NK Cells

T reg

From 
Macrophages
APC
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Progression-Free Survival 
Ph 3: Pembrolizumab +/- Epacadostat (IDO inhibitor)
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HR (95% CI): 1.00 (0.83−1.21)

P = 0.517

Events, 

n (%)

Median PFS, months

(95% CI)

E + P 218 (61.6) 4.7 (2.9−6.8)

Placebo + P 219 (62.2) 4.9 (2.9−6.8)

Long GV et al ASCO 2018; Lancet Onc 2019



Overall Survival
Ph 3: Pembrolizumab +/- Epacadostat (IDO inhibitor) 
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Events, 
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E + P 106 (29.9) NR (NR, NR)

Placebo + P 98 (27.8) NR (NR, NR)

Long GV et al ASCO 2018; Lancet Onc 2019
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Recognize Tumor

Presence of  antigen

APC present

Antigen processing & presentation 

Remove disease-causing
genes to selectively target tumour

Insert immune 
stimulating genes

Herpes Simplex Adenovirus

Induction of anti-tumour
immune response

Amplification of 
oncolysis

Viral replication 

in cancer cells
Oncolysis

Coxsackie

Oncolytic Viruses
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Andtbacka et al J Immunotherapy of Cancer 2019; Dummer et al ESMO 2019; Chesney et al JCO 2018.

TVEC + Ipilimumab vs Ipilimumab in Advanced Melanoma
ORR 39% vs 18%, p = 0.002

PFS HR 0.83 (0.56-1.23)

|||
|
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T-VEC + Surgery
No surgery  = 18 (23.7%)
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Intralesional TVEC in Melanoma

Ph 3 OPTiM: TVEC vs GM CSF in Advanced Melanoma Ph 2:  Neoadjuvant TVEC vs Upfront Surgery 
in Resectable stage III melanoma
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MASTERKEY-265 Phase 3 Study

N = 660
N = 330

N = 330

• Unresectable stage III or
IV melanoma

• Treatment-naive

• Injectable lesions

• No active brain mets

• No active herpetic skin 
lesions or prior 
complications from 
herpetic infection

Pembrolizumab 200mg IV Q2W max 2 years

T-VEC Intralesional max 2 years

Pembrolizumab 200mg IV Q2W max 2 years

Placebo Intralesional

R
1:1

Co-primary endpoints: 
PFS and OS

LONG-TERM
FOLLOW-UP

Q12W for 5 yrs
from last pt
randomized

T-VEC: talimogene laherparepvec; irRC-RECIST: immune-related response criteria-response evaluation criteria in solid tumors; IV: intravenous; PFU: plaque-

forming unit; Q2W: every 2 weeks; Q3W: every 3 weeks; Q12W: every 12 weeks; AEs: adverse events; OS: overall survival; PFS: progression-free survival  
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TLR  Agonists

TLR9: Synthetic oligonucleotides (CpG dinucleotides)

Bind TLR9 → innate immune activation

Immature 

Dentritic Cell

Mature 

Dentritic Cell
Chemokines

Pro-inflammatory

cytokines

IL-12 Effector 

T Cells 

T Reg 

Cells

IL-10

IL-6

TLR9 agonist
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Tilsotolimod (IMO 2125) + Ipilimumab vs ipilimumab

-Progressed on PD1 RCT ORR ~8-9% 

Dynavax (SD-101) + pembrolizumab 

-Ph1/2 ORR ~48-66%

Cavrotolimod (AST-008)  onging



CD8 CD4
BRAFi: Induction of Tumour-Infiltrating T Cells

Baseline

Responding Day 7 

Progression

J Wilmott, G V Long & R A Scolyer CCR 2012

Frederick-Wargo CCR 2013 Presented by Georgina V Long @ProfGLongMIA



Ipi + Nivo BRAF mut4

2-yr PFS 43%

Triple Therapy in Advanced Melanoma: BRAFi + MEKi + anti-PD1

1. Ferucci et al. SMR 2019. 2. Gutzmer et al Lancet 2020. 3. Nathan ESMO 2020.  4. Long GV et al. Presented at SMR 2019. 5. Ascierto PA et al. 
Presented at ESMO 2020; abstract LBA45.
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COMBI-i3

?Enhances Anti-PD1 therapy
Clinically minor added benefit
Toxicity++
SECOMBIT Sandwich?5

Enco + Bini (8 weeks) then Ipi + Nivo until PD → Enco + Bini
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Ph 2: Pembrolizumab + Lenvatinib in Anti-PD1+/-

Anti-CTLA4 Refractory Melanoma

aThe 8 participants who did not have ≥1 post-baseline imaging assessment evaluable for change from baseline in target lesions are excluded from the graph.

Data cutoff date: Sep 18, 2020.
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Arance A et al ASCO 2021
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There are GOOD Macrophage Subsets
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Responders with MHC Class I loss have high NK cells

Lee H et al OncoImmunology 2019 

Anti-PD-1 Responders have higher activated & 
differentiated intratumoural + peritumoural NK cell densities
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LAG3, IDO 

TVEC, TLR, Targeted Therapies

VEGFi

Macrophages

NK Cells
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