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First-line therapy: Overall survival

Korn metanalysis

Mean survival curves created by weighted averaging of digitised Kaplan-Meier survival curves of metastatic melanoma patients treated in selected clinical trials.

Ugurel S, Roehmel J, Ascierto PA, Flaherty KT, Grob JJ, Hauschild A, Larkin J, Long GV, Lorigan P, McArthur GA, Ribas A, Robert C, Schadendorf D, and Garbe C:  

Eur J Cancer 53: 125-134 (2016)



Long-term benefit in metastatic melanoma patients …

Anti-CTLA-4

Anti-PD-1

Anti-CTLA-4 + anti-PD-1

Time (years)

O
v
e
ra

ll 
s
u
rv

iv
a
l 
(%

)



Overall Survival

Larkin et al. NEJM 2019

CheckMate 067

aDescriptive analysis. 1. Larkin J, et al. Oral presentation at the AACR Annual Meeting; April 1–5, 2017; Washington DC, USA. Abstract CT075; 

2. Wolchok JD, et al. N Engl J Med 2017;377:1345–1356; 2. Hodi FS, et al. Lancet Oncol 2018;19:1480–1492. 
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52%

44%

26%

NIVO+IPI 
(n = 314)

NIVO
(n = 316)

IPI
(n = 315)

Median OS, mo (95% CI) NR (38.2‒NR) 36.9 (28.2‒58.7) 19.9 (16.8‒24.6)

HR (95% CI) vs IPI 0.52 (0.42‒0.64) 0.63 (0.52‒0.76) –

HR (95% CI) vs NIVOa 0.83 (0.67‒1.03) – –

NIVO+IPI

NIVO

IPI

53%

46%

30%

64%

59%

45%

58%

52%

34%

No. at risk

HR = 0.83 

(95% CI, 0.67–1.03)

• Improved OS with NIVO+IPI and 

NIVO vs IPI over 5 years



Despite the durable responses observed, many patients do not benefit from the 
treatment

30%

10-year survival rates 

are still poor in 50% of 

melanoma patients
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No biomarkers can 

predict long-term 

benefit



J Weber; Jeffrey.Weber@nyulangone.org

Patient characteristics affecting immune surveillance

LDH, lactate dehydrogenase

Ascierto P, Dummer R. Oncoimmunology. 2018; Ascierto P, Ed. Session ASCO. 2019

Active immune 

surveillance

Long-term benefit patients

• < 3 brain metastases (size < 2 cm)

• Low tumour burden (< 3 organ 

involved?)

• Normal LDH

Inactive immune 

surveillance

No long-term benefit patients

• Multiple (>3) brain metastases

• High tumour burden (>3 organ 

involved?)

• High LDH



LDH level

Brain metastases

Tumour burden

Is there a patient subgroup where combination 
therapy may have greater clinical benefit?

Patient history 
(eg, autoimmune disease)

Performance status

Organ system function,
especially cardiac function

Patient’s wishes and 
lifestyle factors Mutational status

Disease tempo



Brain metastases

Is there a patient subgroup where combination 
therapy may have greater clinical benefit?



Tawbi et al. ASCO 2019

Checkmate 204 PFS and OS (asymptomatic patients)



Tawbi et al. ASCO 2019

Checkmate 204 PFS and OS (symptomatic patients)



How can we make more responsive the tumor? 
(overcoming primary resistance)

How can we reduce the risk of relapse?
(overcoming acquired resistance)

Open questions …



Cancer-immune phenotypes

Chen DS, Mellman I Nature 2017; 541, 321–330. 



Potential combination strategies for the treatment of cancer

Immunotherapy plus 

immunotherapy

Immunotherapy plus 

chemotherapy

Immunotherapy plus 

targeted therapy

Immunotherapy plus 

radiotherapy

Potential 

combinations



Potential combination strategies for the treatment of cancer

Immunotherapy plus 

immunotherapy

Potential 

combinations



What about the role of loco-regional 

treatments ?





T-VEC + ipilimumab

Chesney et al JCO 2017

All lesions

Non injected visceral lesions



PFS and OS

Progression-Free Survival (ITT Set) Overall Survival (ITT Set)

Chesney et al ESMO 2019



T-VEC + pembrolizumab

Long et al SMR 2015



Loco-regional drugs in clinical development …

 T-VEC (Talimogene laherparepvec) (approved FDA/EMA)

 PV-10 (10% rose bengal disodium) (phase III)

 CVA21 (Coxsackie virus A21) (phase I-II)

 pIL-12 (Plasmid IL-12 and electroporation) (phase I-II)

 LTX-315 (peptide derived from lactoferricin) (phase I)

 Others (TLRs, STING agonist, etc.) (phase I and III)



New emerging compounds for future combinations: TLR-9

Haymaker et al SITC 2017Presented by Paolo A. Ascierto at ASCO 2018



New emerging compounds for future combinations: tilsotolimod

Diab et al ASCO 2018

ORR = 38,1%



Ribas et al ASCO 2018

ORR (2 mg/kg)= 70%

ORR (8 mg/kg)= 70%



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-L1 compounds

IDO1 inhibitor                      

(eg., epacadostat [Ph 3], etc.)

Anti-LAG-3                     

(eg., relatlimab [Ph 1/2])

HDAC inhibitor                      

(eg., entinostat [Ph 2])

Anti-GITR                           

(eg., BMS-986156 (Ph 1/2])

GITR, glucocorticoid-induced TNFR-related protein; HDAC, histone deacetylases; 

IDO1, indoleamine 2,3-dioxygenase 1; LAG-3, lymphocyte-activation gene 3 
Presented by Paolo A. Ascierto at ASCO 2018



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-L1 compounds

Anti-LAG-3                     

(eg., relatlimab [Ph 1/2])

HDAC inhibitor                      

(eg., entinostat [Ph 2])

GITR, glucocorticoid-induced TNFR-related protein; HDAC, histone deacetylases; 

IDO1, indoleamine 2,3-dioxygenase 1; LAG-3, lymphocyte-activation gene 3 
Presented by Paolo A. Ascierto at ASCO 2018



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-

L1 compounds: anti-LAG-3

anti-LAG-3

(eg., relatlimab [ph. 1/2/3], etc.)



Ascierto PA, et al. ESMO 2017Presented by Paolo A. Ascierto at ASCO 2018



CA224-047: Randomized, Double-blind Phase 2/3 Study of Relatlimab Combined with Nivolumab versus 
Nivolumab in Participants with Previously Untreated Metastatic or Unresectable Melanoma

Phase II primary endpoint: PFS assessed by a BICR

Phase II secondary endpoint: ORR, DOR, DCR, PFS rates, and 1- and 2-year OS rates according LAG-3 and PD-L1 status, safety 

and tolerability

Phase III primary endpoint: PFS

Phase III secondary endpoint: ORR, OS Clinicaltrial.gov identifier NCT03470922

Unresectable or metastatic melanoma
• Previously untreated
• Tissue available for LAG-3, PD-L1, TMB 

assessment

Stratify by:
• LAG-3 status
• PD-L1 status
• BRAF status
• AJCC M-stage

R
1:1

N = 400 pts

ARM A
relatlimab + nivolumab

160/480 mg IV Q4W

ARM B
nivolumab

480 mg IV Q4W

Phase II

Interim
analysis

Phase III

R
1:1

additional
N = 300 pts

ARM A
relatlimab + nivolumab

160/480 mg IV Q4W

ARM B
nivolumab

480 mg IV Q4W

Presented by Paolo A. Ascierto at ASCO 2018



Company Drug Study phase Cancer type Combination

BMS relatlimab Phase 1,2, and 3
Solid tumors

Haematological malignancies
nivolumab

Novartis LAG525 Phase 1, 2
Solid tumors

Haematological malignancies
spartalizumab

MSD MK4280 Phase 1 Solid tumors pembrolizumab

Regeneron/Sanofi REGN3767 Phase 1 Solid tumors cemiplimab (anti-PD-1)

Macrogenics MGD013 Phase 1
Solid tumors

Haematological malignancies
-

Tesaro TSR-033 Phase 1 Solid tumors Anti-PD-1

Boehringer/ Ingelheim - Sarah 

Cannon Research Institute
BI754111 preclinical - BI754091 (anti-PD-1)

Agenus/Incyte Not available preclinical - -

PRIMA IMP321 Phase 1,2 Solid tumors
pembrolizumab, 

chemotherapy

Anti-LAG-3 development



Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-

L1 compounds: HDAC inhibitors

HDAC inhibitors

(eg., entinostat, etc.)



32 Sullivan R. et al. AACR 2019





Ascierto PA & McArthur JA. J Transl Med 2017;15:173 

New emerging pathways for future combination with anti-PD-1/PD-L1 compounds

IDO1 inhibitors

Anti-LAG-3s

HDAC inhibitors

Anti-GITRs

GITR, glucocorticoid-induced TNFR-related protein; HDAC, histone deacetylases; 

IDO1, indoleamine 2,3-dioxygenase 1; LAG-3, lymphocyte-activation gene 3 
Presented by Paolo A. Ascierto at ASCO 2018



Hamm et al AACR 2018 Abstract #4722

Evaluation of the HDACi +anti-PD1+anti-LAG3 triple combination



Taylor et al. SITC 2018

ORR = 47,6%

mDOR = 12,5 mos



Combination of CD122 agonist with anti-PD-1/PD-L1

Diab et al SITC 2017Presented by Paolo A. Ascierto at ASCO 2018



#Best overall response is PD due to non-target lesion progression or presence of new lesion. *Best overall response is SD. +Best overall response is PR. CR for target lesion(s). 

Non-target lesion(s) still present.

**Efficacy-evaluable population includes patients who have measurable disease (per RECIST v1.1) at baseline and also have at least 1 post-baseline tumor assessment. 

ITT = 41: 3 patients are excluded because they are not response evaluable:1 patient discontinued treatment after 1 dose due to unrelated adverse event (MI); 1 patient 

discontinued treatment after 1 dose due to patient decision; 1 patient discontinued treatment after 3 doses due to patient decision.

1L melanoma 

(n=38 efficacy evaluable**)

Overall 

response rate

Confirmed ORR (CR+PR) 20 (53%)

CR 13 (34%)

DCR (CR+PR+SD) 28 (74%)

PD-L1 negative (n=14) 6 (43%)

PD-L1 positive (n=21) 13 (62%) 

PD-L1 unknown (n=3) 1 (33%)

LDH > ULN (n=11) 5 (45%)

Liver metastases (n=10) 5 (50%)

Stage IV 1L Melanoma Cohort at RP2D:
Best Overall Response by Independent Radiology

Hurwitz et al ASCO 2018



Lifileucel (LN-144): Cryopreserved Autologous TILs

39

C-144-01: phase 2 trial for patients with 

stage IIIC/IV metastatic melanoma and

≥ 1 prior systemic therapy including an 

immune checkpoint inhibitor and a 

BRAF inhibitor (if BRAF mutation-positive)

Extracted from Sarnaik A et al. Presented at ASCO 2019; abstract 2518.

Cohort 1:

Non-cryopreserved TIL product, 

n = 30 Closed to enrollment

Cohort 2:

Cryopreserved TIL product, n = 60

Closed to enrollment

Cohort 4:

Cryopreserved TIL product, n = 75

Now enrolling

Cohort 3:

TIL re-treatment

n = 10

Unresectable or 

metastatic melanoma 

treated with ≥ 1 

systemic prior 

therapy including a 

PD-1 blocking 

antibody and if 

BRAF V600 mutation 

positive, a BRAFi or 

BRAFi/MEKi



Response (RECIST v1.1)
n = 66 
n (%)

ORR 25 (38)

CR 2 (3)

PR 23 (35)

SD 28 (42)

PD 9 (14)

Non-evaluable 4 (6)

DCR 53 (80)

DOR

Median (min, max) NR (1.4+, 19.8 +)

Lifileucel (LN-144): Data From Phase 2 Trial

• 3.3 mean prior therapies (range, 1–9)

• High tumor burden at baseline (106 mm sum of diameters for target lesions)

• 44% of patient with liver and/or brain mets

40

8.8 months of follow-up

TRAEs (≥ 30%)

mets = metastases; NR = not reached; TRAE = treatment-related adverse event.

Extracted from from Sarnaik A et al. Presented at ASCO 2019; abstract 2518.

Cohort 2, n = 66

Preferred term
Any Grade,

n (%)
Grade 3/4, 

n (%)
Grade 5, 

n (%)

Patients reporting ≥ 1 treatment-

emergent AE 
65 (98.5) 63 (95.5) 2 (3.0)a

Thrombocytopenia 59 (89.4) 53 (80.3) 0

Chills 52 (78.8) 4 (6.1) 0

Anemia 44 (66.7) 36 (54.5) 0

Pyrexia 39 (59.1) 11 (16.7) 0

Febrile neutropenia 36 (54.5) 35 (53.0) 0

Neutropenia 36 (54.5) 25 (37.9) 0

Hypophosphatemia 29 (43.9) 22 (33.3) 0

Fatigue 27 (40.9) 1 (1.5) 0

Leukopenia 27 (40.9) 22 (33.3) 0

Hypotension 23 (34.8) 7 (10.6) 0

Tachycardia 22 (33.3) 1 (1.5) 0

Lymphopenia 21 (31.8) 19 (28.8) 0

Efficacy

aOne death was due to intra-abdominal hemorrhage considered possibly related to TIL and one was due to acute 

respiratory failure assessed as not related to TIL per investigator assessment.

Patients with multiple events for a given preferred term are counted only once using the maximum grade under 

each preferred term. Treatment-emergent AEs refer to all AEs starting on or after the first dose date of TIL up to 

30 days.

ORR by subgroup
n = 66
n (%)

Prior anti–CTLA-4

Yes (n = 53) 20 (38)

No (n = 13) 5 (39)

BRAF mutation status

Mutated (V600E or V600K) (n = 17) 8 (47)

Non-mutated (n = 49) 17 (35)



Paolo A. Ascierto

Hypothetical model about how BRAFV600 mutation in melanoma cells could affect the tumor 

microenvironment and response to ipilimumab and combination of ipilimumab and nivolumab.

Ascierto and McArthur 

J Trans Med 2017



Paolo A. Ascierto

sCD73 baseline enzymatic activity and survival with anti-PD-1

Morello S et al. J Transl Med 2017

CD73<27.82 CD73>27.82

Not reached 6,1 months

(95% CI: 0-14.8)

CD73<27.82 CD73>27.82

14.2 months

(95% CI: 4,6-23,8)

2.6 months

(95% CI: 1,9-3,3)

Overall survival Progression-free survival

The optimal cut-off* of sCD73 activity for both overall survival and progression-free survival was 27,82 pmol/min/mg protein

* Best cut-off values were located with an R routine implemented on the online software (Cut-off Finder) which maximize differences in survival 

between the two groups.



Siu et al AACR 2018

Combination of anti-CD73 with anti-PD-1/PD-L1

Presented by Paolo A. Ascierto at ASCO 2018





Potential combination strategies for the treatment of cancer

Immunotherapy plus 

targeted therapy

Potential 

combinations



BRAF/MEK inhibitors as immunomodulating agents

ADE, adensosine; IFNAR, interferon-α/β receptor; MHC, major histocompatibility complex; 

TAA, tumour-associated antigen; Treg, regulatory T cell Image modified from Ascierto & Dummer, Oncoimmunology 2018

Tumour microenvironment 

before BRAFi and MEKi

Tumour microenvironment after 

BRAFi and MEKi:

↓ Adenosine 

↓ Treg and myeloid-derived suppressor cells

↑ Activity of CD4-CD8+ lymphocytes

BRAFi/MEKi induce profound changes in:

Antigen display ↑

Expression of MHC ↑ 

IFNAR ↑ and CD73 ↓

Melanoma cell

MEK

ERK

NRAS

BRAF

MEKi

BRAF

i

MHC ↑

IFNAR ↑

TAA ↑

CD73 ↓

T reg

CD4-CD8+ lymphocytes

Myeloid-derived suppressor cells



BID, twice daily; CR, complete response; PD, progressive disease; PR, partial response; QD, once daily; SD, stable disease. a Patients with CR and < 100% change in sum of diameters (SOD) have (a) 100% change for non-nodal target 

lesions and all nodal target lesions are < 10 mm and (b) CR for nontarget lesions. b Patients with PR and 100% change in SOD have (a) 100% change for all target lesions and (b) non-CR/non-PD response for nontarget lesions.

1. Ribas A, et al. J Clin Oncol. 2015; 33(suppl) [abstract 3003]; 2. Ribas A, et al. J Clin Oncol. 2016; 34(suppl) [abstract 3014]; 3. Ribas A, et al. Ann Oncol. 2017; 28(suppl 5)

[abstract 1216O]; 4. Hwu P, et al. Ann Oncol. 2016; 27(suppl 6) [abstract 1109PD]; 5. Dummer, R, et al. J Clin Oncol. 2018;36(suppl 5S) [abstract 189].

Clinical Trials Combining BRAFi + MEKi

+ anti–PD-1/L1

PRESENTED BY R DUMMER AT AACR 2018

Courtesy of Dr Dummer

Dabrafenib + trametinib

+ pembrolizumab2,3

Vemurafenib + cobimetinib

+ atezolizumab4

Dabrafenib + trametinib

+ durvalumab1

Dabrafenib + trametinib

+ spartalizumab5
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0 2 4 6 8 10 12

Time, months

No. at risk

14 16 18 20 22 24 26

Pembro + D + T 60 55 49 39 36 34 27 21 17 12 5 4 1 0

Placebo + D + T 60 59 52 38 35 29 23 20 16 9 4 3 0 0

100
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20
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0

P
F

S
 %

Events, 
n

Median,a mo 
(95% CI)

HRb

(95% CI)b
P Valuec

Pembro + D + T 31 16.0 (8.6-21.5)
0.66 (0.40-1.07) 0.04287

Placebo + D + T 41 10.3 (7.0-15.6)

Progression-Free Survival

aBased on Kaplan-Meier estimate of PFS, per investigator assessment.
bBased on Cox regression model with treatment as a covariate stratified by ECOG PS (0 vs 1) and LDH (LDH >1.1 × ULN vs =1.1 × ULN); owing to the small number of patients enrolled in 
the ECOG PS 1 and LDH ≤1.1 × ULN strata, these strata were combined.
cOne-sided P value based on stratified log-rank test.
Data cutoff: Feb 15, 2018.

59%

45%

PFS did not reach 

statistical significance 

threshold per study 

design (required HR 

for significance ≤0.62, 

P ≤ 0.025) 



We really need to combine ?

Is there a patients subgroup where combination might be more useful?

Any role in case of PD after/during adjuvant or metastatic treatment?

Is really toxicity a limiting factor for combining TKI to IO … ?

Can we use a different schedule for combination (intermittent or short 

course of TKI) ?

Open questions …
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Pembro + D + T 60 60 59 56 53 50 43 35 29 23 18 9 4 1

Placebo + D + T 60 60 59 55 51 47 39 36 31 25 18 7 2 0

0

0

No. at risk

0 2 4 6 8 10 12

Month
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28

Overall Survival

aBased on Kaplan-Meier estimate of overall survival.
bBased on Cox regression model with treatment as a covariate stratified by ECOG PS (0 vs 1) and LDH (>1.1 × ULN vs ≤1.1 × ULN; owing to the small number of patients enrolled in the 
ECOG PS 1 and LDH ≤1.1 × ULN strata, these strata were combined. 
cP values are provided for descriptive purposes only, no multiplicity adjustment is made. One-sided P value based on stratified log-rank test.
Data cutoff: Feb 15, 2018. 

Events, 
n

Mediana

(95% CI), mo
HRb

(95% CI)b
P Valuec

Pembro + D + T 19 NR (19.6-NR)
0.76 (0.41-1.39) 0.18467

Placebo + D + T 24 23.4 (17.8-NR)

79%

73%

Ascierto et al. ESMO 2018



We really need to combine ?

Is there a patients subgroup where combination might be more useful?

Any role in case of PD after/during adjuvant or metastatic treatment?

Is really toxicity a limiting factor for combining TKI to IO … ?

Can we use a different schedule for combination (intermittent or short 

course of TKI) ?

Open questions …



Study Design and Objectives

Burton E. et al. ESMO 2019

Hypothesis:

• Nivolumab in combination with dabrafenib and

trametinib will demonstrate clinical activity in BRAF

mutated pts, including those with checkpoint

inhibitor refractory disease and those with brain

metastases

Primary Objective:

• To determine the safety, tolerability, and efficacy

(by objective response rate by RECIST 1.1) of

nivolumab in combination with dabrafenib and

trametinib in pts with BRAF-mutated metastatic

melanoma

Secondary Objectives:

• Efficacy of the combination as measured by depth

and duration of response

• Progression- free and overall survival for patients

with and without prior anti-PD1 exposure

• Pharmacodynamic evaluation of the combination

on circulating markers and tumor tissue



Dabrafenib + trametinib

+ nivolumab

Different triple combination BRAF/MEK + 
anti-PD-1/PD-L1



Measure

All Patients

(N=26)

Age, n (%)

< 65 years 19 (73)

≥ 65 years 7 (27)

Gender, n (%)

Male 15 (58)

Female 11 (42)

ECOG status, n (%)

0 17 (65)

1 9 (35)

LDH, n (%)

≤ 1 x ULN 15 (58)

> 1 – ≤ 2 x ULN 6 (23)

> 2 x ULN 5 (19)

Sites of disease, n (%)

≤ 3 9 (35)

> 3 17 (65)

Follow-up time in months (all patients)

Median (range)

13.1 (0.3 – 30.6)

Patient Demographics

Burton E. et al. ESMO 2019



Burton E. et al. ESMO 2019

6/8 evaluable pts, 4 (67%) experienced an

intracranial response, including 2 CRs.

Responses and Outcomes (Pts with brain mtx)

mPFS (Brain pts) = 8,6 mos

mPFS (w/o Brain pts) = 8,4 mos
mOS (for both groups) = not reached



Responses and Outcomes (anti-PD-1 refractory pts)

The objective response rate

was 83% in PD1 refractory pts

including 1 CR.

Burton E. et al. ESMO 2019

mPFS ~ 9 mos



We really need to combine ?

Is there a patients subgroup where combination might be more useful?

Any role in case of PD after/during adjuvant or metastatic treatment?

Is really toxicity a limiting factor for combining TKI to IO … ?

Can we use a different schedule for combination (intermittent or short 

course of TKI) ?

Open questions …
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Modified by Ana Arance. Munich 20 June 2019. Melanoma Post-ASCO 

2019. 

Most frequently reported AEs are aligned with the safety profile of the 
TT; no new safety signals observed with combination TT + CIT

Treatment-related AEs reported for atezolizumab + cobimetinib

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CPK, creatine phosphokinase

1. Sullivan RJ, et al. Nat Med. 2019; 2. Long G, et al. ASCO. 2019; 3. Ascierto P, et al. Nat Med. 2019

% of patients

Spartalizumab + dabrafenib + 

trametinib (N=36)2

Pembrolizumab + dabrafenib + 

trametinib (N=60)3

Atezolizumab + cobimetinib + 

vemurafenib (N=39)1

Any grade Grade 3–4 Any grade Grade 3–4Any grade Grade 3–4

% of patients % of patients

Photosensitivity
reaction



Summary of Adverse Events from TRIDeNT compared to P+D+T from Kn022

aOne patient died due to treatment-related pneumonitis and one died of unknown cause. NR: not reported

Pembro + D + T
n (%)

N = 60

TRIDeNT
N=26

Any-grade AE 59 (98) NR

Grade 3-4 40 (67) NR

Led to deatha 2 (3) NR

Led to discontinuation 25 (42) NR

Led to discontinuation of all 
3 study drugs

15 (25) NR

Treatment-related AE 57 (95) 25 (96)

Grade 3-4 34 (57) 17 (65)

Led to death 1 (2) 0

Led to discontinuation of ≥1 
study drug

24 (40) 3 (12)

Ascierto et al. ESMO 2018

Burton et al. ESMO 2019

early dose interruptions (6 pts, 23%)





Thank you!

Via Mariano Semmola, 80131, Napoli, Italy

Tel. +39 081 5903 431; Fax +39 081 5903 841

Email: p.ascierto@istitutotumori.na.it


