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Metastatic melanoma historically and now…. 

New therapies OS

Chemotherapy

CTLA-4 inhibitors
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Historical data OS1

Annual survival of patients with non-resectable or stage IV melanomas

CTLA-4; cytotoxic T-lymphocyte–associated antigen 4; MEK, mitogen-activated protein kinase/extracellular signal
regulated kinase kinase; OS, overall survival; PD-1, programmed death 1.
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Korn EL, et al. J Clin Oncol. 2008;26:527-534 Ugurel S, et al. Eur J Can. 2016;53:125-134.



Targeted therapy and immunotherapy have improved 

3 year OS of stage IV melanoma patients

31%

44%

59% 
52%

50%*

32%
37%

Melanoma treatment efficacy

DTIC

12%

Ipilimumab

20%

31%

Dabrafenib

+ Trametinib

Pembrolizumab Ipilimumab

+ nivolumab 

Dabrafenib Nivolumab

Hodi et al., NEJM 2010; Robert et al., NEJM 2011; COMBI-d ASCO 2016; COMBI-v ESMO 2016; Co-BRIM - SMR 2016, Keynote 006 - ASCO 2017; 

Wolchok et al NEJM 2017

Vemurafenib Vemurafenib

+ Cobimetinib

*OS rate at 33 months



ESMO Guidelines?

Advanced Melanoma,

stage IV or unresectable III

Uncontrolled symptomatic brain metastases, 

ECOG > 2 

Individualised

management BRAF (-)BRAF (+)

• For BRAF-V600-mutated melanoma, a combination of BRAFi

and MEKi is a valid treatment option in first and second 

lines. It has a high chance for rapid response and offers 

improvements in quality of life.

• BRAFi/MEKi inhibitor combos offer high response rates 

(70%) and rapid response induction associated with 

symptom control, with a PFS of ∼∼∼∼12 months. 

Clinical trial

or anti-PD1 (nivolumab

or pembrolizumab)

or anti-CTLA4 antibody

(ipilimumab)

Chemotherapy is an option for bridging

2nd line treatment and in cases where new compounds are 

not available

Clinical trial or

BRAF + MEK inhibitor (encorafenib + 

binimetinib or dabrafetinib + trametinib or 

vemurafenib + cobimetinib)

or anti-PD1 (nivolumab or pembrolizumab)

or anti-CTLA4 antibody (ipilimumab)

Agents listed

1st line used

Cutaneous melanoma: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Dummer R, et al. Ann Oncol (2015) 26 (suppl 5): v126-v132.

Agents listed

1st line used

∼∼∼∼

• Anti-PD1 therapy, and to a lesser extent ipilimumab, offer lower 
response rates in the range, but many responses are durable

• Anti-PD1 antibody therapy is the preferred first-line treatment of 
patients with BRAF-wt disease .

• Anti-PD1 therapies also demonstrate efficacy for patients with 
other BRAF mutations and are recommended as a second-line 
treatment, after ipilimumab failure

• In general, stage IV melanoma patients need to be treated and 
discussed in an interdisciplinary tumour board, within centres that 
have broad experience in this disease



Key EU approvals in Melanoma

Vemurafenib
Feb 2012

Dabrafenib
Aug 2013

Trametinib
Jun 2014

Dab
Sept

Tra
2015

2011 2012 2014 2015 20161975 2013 2017

Vem
Nov

Cobi
2015

Dacarbazine

2018

Enco
Sept

Bini
2018

Nivolumab
June 2015

T-vec
Dec 2015

Ipilimumab
July 2011

Ipilimumab+ Nivolumab
May 2016

Sources: EMA product Authorization details 
accessed on Nov 23, 2016
1. Ipilimumab:
2. Vemurafenib:
3. Dabrafenib:
4. Trametinib: 
5. Nivolumab:
6. Pembrolizumab:
7. T-vec:
8. Vemurafenib + Cobimetinib:
9. Encorafenib:
10.Binimetinib:

Original FDA approval accessed on Nov 
23, 2016
1. Dacarbazine:

Company websites accessed on 
Nov 23, 2016
1. Dabrafenib + Trametinib:
2. Ipilimumab + Nivolumab:

Immunotherapy

BRAF inhibitors

MEK inhibitors

Oncolytic virus

Pembrolizumab
July 2015



Where do we stand in 2019? 
In Poland?



Where do we stand in 2019? (stage IV disease)



DabrafenibDabrafenib
70%70%

WemurafenibWemurafenib
56%56%

Currently available MM therapies and expected survial

DTIC
25-35%

1-y OS IpilimumabIpilimumab
46%46%

IpilimumabIpilimumab
47%47%

NiwolumabNiwolumab
71%71%

PembrolizumabPembrolizumab
71%71%

Niwo + Ipi Niwo + Ipi 
73%73%

75% Wem75% Wemuu + kobi+ kobi
74% Dabra + trame74% Dabra + trame

76% Enko + bini76% Enko + bini

DTIC: dakarbazyna

The progress in pharmacology has translated into a significant improvement in OS
(overall survival) among patients with metastatic melanoma

By: Georgina Long (ASCO Annual Meeting 2016 2017 & EADO 2017)

20112011 20122012 20142014 20152015 2016201619901990 20132013 2017201720102010

2-y OS

3-y OS

5-y OS

WemurafenibWemurafenib
30%30%

PembrolizumabPembrolizumab
55% 55% 

Nivolimab (Faza I)Nivolimab (Faza I)
35%35%

2018

IpilimumabIpilimumab
24%24%

IpilimumabIpilimumab
29%29%

IpilimumabIpilimumab
22%22%

IpilimumabIpilimumab
18%18%

NiwolumabNiwolumab
58%58%

53% Dabra + trame53% Dabra + trame
48% Wem48% Wemuu + kobi+ kobi

44% Dabra + trame44% Dabra + trame
37% Wem37% Wemuu + kobi+ kobi

Niwo + IpiNiwo + Ipi
64%64%

PembrolizumabPembrolizumab
50% 50% 

DabrafenibDabrafenib
30%30%

Dabra + trame Dabra + trame 
(Faza II) 28%(Faza II) 28%

58% Enko 58% Enko + bini     + bini     

47%* Enko + bini47%* Enko + bini

* Dane niedojrzałe



Is BRAFi/MEKi or ITH for 1LT?



Progression-free survival nalysis. For the outcome of progression-free survival 

• both combination of immune checkpoint inhibitors and combination of small-
molecule targeted drugs were favoured compared to chemotherapy;
• both BRAF inhibitors and combination of small-molecule targeted drugs were 
favoured compared to anti-CTLA4 monoclonal antibodies;
• biochemotherapy led to less favourable results than BRAF inhibitors;
• the combination of small-molecule targeted drugs was favoured compared to 
anti-PD1 monoclonal antibodies;
• both biochemotherapy and MEK inhibitors led to less favourable results than the • both biochemotherapy and MEK inhibitors led to less favourable results than the 
combination of small-molecule targeted drugs; and
• biochemotherapy led to less favourable results than the combination of immune 
checkpoint inhibitors

• combination of immune checkpoint inhibitors (anti-PD1 plus anti-CTLA4 
monoclonal antibodies) performed better than anti-CTLA4 monoclonal antibodies
alone (high-quality evidence), but anti-PD1 monoclonal antibodies performed
better than anti-CTLA4 monoclonal antibodies (high-quality evidence). 

• combination of small-molecule inhibitors (BRAF plus MEK inhibitors) lead to 
better results than BRAF inhibitors alone (moderate-quality evidence)



• Anti-PD1 monoclonal antibodies improved patients' overall survival 
compared with either standard chemotherapy (high-quality evidence) or 
anti-CTLA4 monoclonal antibodies (high-quality evidence). 

• Compared to chemotherapy alone, both BRAF inhibitors (high-quality 
evidence), and anti-angiogenic agents combined with chemotherapy 
(moderate-quality evidence) also prolong overall survival, 

Ovearall survival nalysis. For the outcome of progression-free survival 

(moderate-quality evidence) also prolong overall survival, 

• Anti-CTLA4 monoclonal antibodies plus chemotherapy (low-quality 
evidence), MEK inhibitors (low-quality evidence), combined multiple 
chemotherapeutic agents (polychemotherapy) (high-quality evidence), or 
biochemotherapy (high-quality evidence) did not lead to significantly 
improved overall survival. 

• Combination of small-molecule inhibitors performed better than BRAF 
inhibitors alone (high-quality evidence).



What is the status of targeted therapies in MM?

The spectrum of treatment
options for patients with
metastatic BRAF-mutated
melanoma is broad, spanning
multiple treatment classes.

There is a lack of head-to-head
evidence comparing targeted and
immunotherapies.

Cancer Treat Rev. 2019 Mar;74:43-48.



BRAFi/MEKi better? ITH better?

Combination dabrafenib with trametinib (HR 0.22 [95% CrI 0.17, 0.28] vs 
dacarbazine) and combination vemurafenib with cobimetinib (HR 0.22 
[95% CrI 0.17, 0.29] vs dacarbazine) were likely to rank as the most 
favorable treatment options for PFS.

Combination nivolumab with ipilimumab was likely to be the most Combination nivolumab with ipilimumab was likely to be the most 
efficacious in terms of OS (HR 0.33 [0.24, 0.47] vs dacarbazine).

Cancer Treat Rev. 2019 Mar;74:43-48.



MAPK signaling pathway and BRAF mutations

NRAS
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PP
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RTK

NF-1

NRAS mutations:
20-25% MM

wemurafenib

NF-1 mutations: 
15-20% MM

MEK 1/2

ERK 1/2
P

P phosphorylation

BRAF

P

wemurafenib

dabrafenib

enkorafenibBRAF mutations

In 40-50% 

of MM

↑ cell proliferation and 

survival

Adapted from : Koeblinger et al. Future Oncology, 2017



Wemurafenib

The BRIM-3 trial showed improved progression-
free survival (PFS) and overall survival (OS) for 
vemurafenib compared with dacarbazine in 
treatment-naive patients with BRAFV600 mutation-
positive metastatic melanoma. 
675 patients were randomized to vemurafenib 
(n = 337) or dacarbazine (n = 338, of whom 84 
crossed over to vemurafenib).
Median OS, censored at crossover, was Median OS, censored at crossover, was 
significantly longer for vemurafenib than for 
dacarbazine {13.6 months [95% confidence
interval (CI) 12.0-15.4] versus 9.7 months [95% CI 
7.9-12.8; hazard ratio (HR) 0.81 [95% CI 0.67-
0.98]; P = 0.03}.
Kaplan-Meier estimates of OS rates for 
vemurafenib versus dacarbazine were 56% versus 
46%, 30% versus 24%, 21% versus 19% and 17% 

versus 16% at 1, 2, 3 and 4 years, respectively. 

5.3 m

N Engl J Med. 2011 Jun 30;364(26):2507-16. 



Wemurafenib

Annals of Oncology, Volume 28, Issue 10, 02 August 2017, Pages 2581–2587.

Kaplan–Meier curves for OS (without censoring at crossover) for patients with (A) ECOG PS 0, (B) ECOG PS 1, (C) LDH level 
normal and (D) LDH level elevated. 



Dabrafenib



In vitro analysis of the effects of BRAFi on cell proliferation in 

various BRAF mutant cell lines:

- IC50 – (inhibitory concentration) – medial inhibitor 

concentration that inhibits 50% biological and biochemical 

functions, here - cell proliferation
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Mutacja BRAF V600E
Mutacja BRAF V600O/K

Enkorafenib
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Enkorafenib exhibits a more potent inhibition of cell 

proliferation in vitro than other BRAF inhibitors

It can potentially show higher efficacy than other 

inhibitors
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Stuart DD, et al. AACR. 2012: abstract 3790

BRAFi: inhibitor BRAF



BRAFi exhibit different kinase inhibitory activity

InhibitorInhibitor

BiochemicalBiochemical parameterparameter

BRAFBRAF

ICIC5050

((M)M)

BRAFV600E BRAFV600E 

ICIC5050

((M)M)

CRAFCRAF

ICIC5050

((M)M)

Enkorafenib1 0.0005 0.0004 0.0003

Inhibition of RAF kinases in vitro:

IC 50: 50% inhibitory concentration of kinase activity in vitro

RAS

Normal cells

BRAFwt

CRAF

P

P

P

PP

P

P

P

RTK

Enkorafenib inhibit BRAFwt, BRAFV600E i CRAF with similar efficacy

but at lower IC50 than othr BRAFi

Enkorafenib1 0.0005 0.0004 0.0003

Dabrafenib2 0.0032 0.0006 0.005

Wemurafenib3 0,11 0.035 0,048

The effectiveness of inhibition can have a significant impact on the low 

paradoxical activation of ERK

Stuart DD, et al. AACR. 2012: abstract 3790, King AJ, et al. PLoS ONE 8:e67583, Poulikakos et al. Nature, 2010

CRAF

lub

BRAF

BRAF

Dimeryzacja

CRAF lub

BRAF
BRAF

EnkorafenibEnkorafenib



MEK inhibitors



Comparison of doublets

Outcome
COMBI-v coBRIM ITC results

D + T V V V + C HR/RRa LCI UCI p value

Overall

survival, 

median (95% 

CI), months

25.6

(22.6 − NR)

18.0

(15.6 − 20.7)

17.4

(15.0 − 19.8)

22.3

(20.3 − NR)
0.94 0.68 1.30 0.7227

Progression-

free survival, 

median (95% 

CI), months

12.6

(10.7 − 15.5)

7.3

(5.8 − 7.8)

7.2

(5.6 – 7.5)

12.3

(9.5 – 13.4)
1.05 0.79 1.40 0.7300

Overall

response

rate, no./total

no. (%)

226/352

(64%)

180/352

(51%)

124/248

(70%)

172/247

(50%)
0.90 0.74 1.10 0.3029

Journal of Hematology & Oncology 201710:3



OS and PFS

BRAF(+) treatment in COI



Vemurafenib-Cobimetinib teratment

24



Vemurafenib-Cobimetinib teratment



Vemurafenib-Cobimetinib teratment

Daud A, et al. Poster presented at: 2017 Society for Melanoma ResearchCongress; October 18–21, 2017; Brisbane, Australia.



Vemurafenib-Cobimetinib teratment

LDH < ULNLDH < ULN LDH > ULNLDH > ULN



Long term effects of BRAFi/MEKi treatment?

After 5 years: 

PFS =13%     OS= 28% 

Long GV.et al. J Clin Oncol. 2018 36:667-673



PFS by Baseline LDH Level (ITT)PFS by Baseline LDH Level (ITT)PFS by Baseline LDH Level (ITT)PFS by Baseline LDH Level (ITT)

Long term effects of BRAFi/MEKi treatment?

Presented By Georgina Long at 2017 ASCO Annual Meeting



OS by Baseline LDH Level (ITT)OS by Baseline LDH Level (ITT)OS by Baseline LDH Level (ITT)OS by Baseline LDH Level (ITT)

Long term effects of BRAFi/MEKi treatment?

Presented By Georgina Long at 2017 ASCO Annual Meeting



Long term benefit with BRAFi/MEKi?



Long term benefit 
with BRAFi/MEKi?



What where when?

JAMA Oncol. 2018;4(6):857-858.



Study Design and Objectives

 Untreated or progressed 
on/after prior first-line 
immunotherapy

 BRAFV600E and/or BRAFV600K

 ECOG PS 0–1

R

1:1:1

(N=577)

Binimetinib 45 mg BID (n=192)

COMBO450
Encorafenib 450 mg QD + 
Binimetinib 45 mg BID (n=192)

VEM 
Vemurafenib 960 mg BID (n=191)

ENCO300
Encorafenib 300 mg QD (n=194)
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Median PFS in months (95% CI)

COMBO450 VEM

14.9 (11.0–18.5) 7.3 (5.6–8.2)

HR (95% CI), 0.54 (0.41–0.71)

P<0.0001

Dummer, R et al. Lancet Oncol. 2018; 19(5):603-615

What is new in BRAFi/MEKi treatment?

Efficacy update with additional follow-up of 18 months:

OS:

 Secondary endpoint†

 Planned after 232 events in the COMBO450 and VEM groups combined

 Median duration of follow-up‡: 36.8 months

PFS:

 Primary endpoint

 Median duration of follow-up‡: 32.1 months

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ECOG PS=Eastern Cooperative Oncology Group performance status; OS=overall survival; PFS=progression-free survival; R=randomization; VEM=vemurafenib 960 mg BID.
*Amendment requested by FDA.
†Included in hierarchical testing approach.
‡Median follow-up of patients assessed using reverse Kaplan-Meier approach (i.e. median potential follow-up).

Dummer R et al. ASCO 2018 Abs 9504 Oral presentation 



Baseline Characteristics

Characteristic
COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Median age (range), years 57 (20–89) 54 (23–88) 56 (21–82)

Male sex 60% 56% 58%

ECOG performance status 0 71% 72% 73%

LDH > ULN 29% 24% 27%

New BRAFi/MEKi treatment – encorafenib + binimetinib

3
5

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ECOG=Eastern Cooperative Oncology Group; ENCO300=encorafenib 300 mg QD; LDH=lactate dehydrogenase; ULN=upper limit of normal; VEM=vemurafenib 960 mg BID.

LDH ≤ ULN 71% 76% 73%

BRAF mutation status 

(BRAFV600E/BRAFV600K)
89%/12% 89%/10% 88%/12%

Tumor stage at study entry

IIIB/IIIC 5% 3% 6%

IVM1a 14% 15% 13%

IVM1b 18% 20% 16%

IVM1c 64% 62% 65%

Number of organs involved

1 25% 29% 24%

2 30% 27% 31%

≥3 45% 44% 46%



Previous Immunotherapy
Adjuvant/neoadjuvant settings COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Ipilimumab* 1% 1% 1%

Interferons/interleukins†

Adjuvant 24% 24% 24%

Neoadjuvant 0 1% 1%

New BRAFi/MEKi treatment – encorafenib + binimetinib

Advanced/metastatic settings COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Ipilimumab* 3% 5% 3%

Anti–PD-1 or anti–PD-L1*,‡ 1% 1% 0

Interferons/interleukins§ 2% 2% 3%

COMBO450=encorafenib 450 mg QD plus binimetinib 45 mg BID; ENCO300=encorafenib 300 mg QD; PD-1=programmed death 1; PD-
L1=programmed death ligand 1; VEM=vemurafenib 960 mg BID. 
*A patient may have received ipilimumab and anti–PD1/PD-L1 in combination.
†Includes interferon, interferon α, interferon α-2A, interferon α-2B, and interferon β.
‡Nivolumab.
§Includes interferon, interferon α-2B, and interleukin-2.



Patient Disposition

Variable, %
COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Untreated 0 1% 3%

Discontinued treatment 78% 87% 91%

Progressive disease 52% 52% 57%

Adverse event 10% 13% 13%

New BRAFi/MEKi treatment – encorafenib + binimetinib

3
7

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ENCO300=encorafenib 300 
mg QD; VEM=vemurafenib 960 mg BID. 
*Physician or patient/guardian decision.
†Includes protocol violation, lost to follow-up, and new therapy for study indication.
‡As of the data cutoff date of November 7, 2017.

Physician or patient decision* 10% 21% 18%

Death 4% 1% 2%

Other† 1% 1% 1%

Treatment ongoing‡ 22% 12% 7%



Updated Progression-Free Survival: COMBO450 vs VEM
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Median PFS in months (95% CI)

COMBO450 VEM

14.9 (11.0–20.2) 7.3 (5.6–7.9)

HR (95% CI), 0.51 (0.39–0.67) 

Nominal 2-sided P<0.0001

New BRAFi/MEKi treatment – encorafenib + binimetinib

3
8

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; HR=hazard ratio; PFS=progression-free survival; VEM=vemurafenib 960 mg BID.

0

10

20

30

0 4 8 12 16 20 24 28 32 36 40 44
Time (months)

P
ro

g
re

s
s
io

n

192 151 108 87 73 63 50 45 37 15 7 0
191 99 55 36 26 22 18 16 15 6 5 0

COMBO450
VEM

Patients at risk

COMBO450

VEM

Censored patients



Updated Progression-Free Survival Landmark Data: COMBO450 vs VEM
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COMBO450: 56%

VEM: 33%

COMBO450: 37%

VEM: 20%

COMBO450: 28%*

VEM: 13%*

New BRAFi/MEKi treatment – encorafenib + binimetinib
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COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; VEM=vemurafenib 960 mg BID.
*3-year rates are not fully mature and are based on small numbers of patients at risk.



Updated Progression-Free Survival
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Median PFS in months (95% CI)

COMBO450 ENCO300

14.9 (11.0–20.2) 9.6 (7.4–14.8)

HR (95% CI), 0.77 (0.59–1.00) 

Nominal 2-sided P=0.0498
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New BRAFi/MEKi treatment – encorafenib + binimetinib

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ENCO300=encorafenib 300 mg QD; HR=hazard ratio; PFS=progression-free survival; VEM=vemurafenib 960 mg BID.
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Patients at risk
194 125 84 68 53 43 37 34 27 15 4 0

191 99 55 36 26 22 18 16 15 6 5 0

192 151 108 87 73 63 50 45 37 15 7 0

194 125 84 68 53 43 37 34 27 15 4 0

COMBO450

ENCO300

Patients at risk
ENCO300

VEM
Censored patients

Median PFS in months (95% CI)

ENCO300 VEM

9.6 (7.4–14.8) 7.3 (5.6–7.9)

HR (95% CI), 0.68 (0.52–0.88) 

Nominal 2-sided P=0.0038



Confirmed Response Rates
Confirmed Response

COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Central Review Local Review Central Review Local Review Central Review Local Review

ORR (95% CI)*
64% 

(57–70)

76% 

(69–81)

52%

(44–59)

58% 
(50–65)

41%

(34–48)

49%
(42–57)

CR 11% 19% 7% 10% 8% 8%

PR 52% 56% 44% 48% 32% 41%

Median DOR (95% CI), mo
18.6 16.2 15.2 14.8 12.3 7.7

New BRAFi/MEKi treatment – encorafenib + binimetinib

4
1

Median DOR (95% CI), mo
18.6 

(12.7–24.1)
16.2 

(11.1–24.1)
15.2

(11.1–27.6)
14.8 

(11.0–16.6)
12.3

(6.9–14.5)
7.7

(5.8–11.0)

SD† 29% 17% 32% 29% 40% 35%

PD‡ 8% 7% 16% 13% 19% 16%

DCR (95% CI)§ 92% (87–96) 93% (88–96) 84% (78–89) 87% (81–91) 81% (75–86) 84% (78–89)

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; CR=complete response; DCR=disease control rate; DOR=duration of response; 
ENCO300=encorafenib 300 mg QD; ORR=overall response rate; PD=progressive disease; PR=partial response; SD=stable disease; 
VEM=vemurafenib 960 mg BID.
*ORR = CR + PR.
†Includes patients with only non-target lesions with best response of non-CR/non-PD.
‡Includes patients with best response of unknown or no assessment.
§DCR = CR + PR + SD.



Median OS in months (95% CI)

COMBO450 VEM

33.6 (24.4–39.2) 16.9 (14.0–24.5)

HR (95% CI), 0.61 (0.47–0.79) 

Nominal 2-sided P<0.0001  

Overall Survival: COMBO450 vs VEM
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Censored patients

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; HR=hazard ratio; OS=overall survival; VEM=vemurafenib 960 mg BID.



Overall Survival Landmark Data: COMBO450 vs VEM
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COMBO450: 76%

VEM: 63%

COMBO450: 58%

VEM: 43%

COMBO450: 47%*

VEM: 32%

New BRAFi/MEKi treatment – encorafenib + binimetinib

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; VEM=vemurafenib 960 mg BID.
*3-year rates are not fully mature. 
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Overall Survival in Subgroups:COMBO450 vs VEM
Hazard Ratio (95%CI)No. of Events/PatientsSubgroup

Male
Female

<65
≥65

V600K
V600E

≤ULN
>ULN

0.61 (0.47-0.79)

0.70 (0.51-0.98)
0.57 (0.37-0.87)

0.63 (0.46-0.86)
0.71 (0.44-1.15)

0.70 (0.53-0.92)
0.31 (0.13-0.74)

0.51 (0.36-0.71)
0.95 (0.63-1.43)

232/383

144/226
88/157

164/272
68/111

208/338
24/45

140/276
92/107

Sex

Age

BRAF

mutation

LDH

All patients

New BRAFi/MEKi treatment – encorafenib + binimetinib

4
4

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ECOG=Eastern Cooperative Oncology Group; LDH=lactate dehydrogenase; PS=performance status; ULN=upper limit of normal; VEM=vemurafenib 960 mg BID.

0.0 0.5 1.0 1.5 2.0 2.5 3.0

COMBO450 Better VEM Better

PS=0
PS=1

IIIb, IIIc, IVM1a ,or IVM1b
IVM1c

1
2
3
>3

0.68 (0.50-0.93)
0.53 (0.34-0.85)

0.70 (0.46-1.07)
0.59 (0.43-0.83)

0.65 (0.35-1.19)
0.63 (0.39-1.03)
0.50 (0.29-0.84)
0.85 (0.52-1.38)

158/279
74/104

88/168
144/215

42/92
67/117
57/87
66/87

ECOG

Tumor stage

No. of organs
involved at

baseline



PFS: encorafenib 300 vs vemurafenib

Mediana PFS w miesiącach (95% CI)

Enkorafenib Wemurafenib 

9.6 (7.5, 14.8) 7.3 (5.6, 8.2)

HR (95% CI), 0.68 (0.52, 0.90)

2-sided nominal P=0.007

Ocena centralna
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Mediana PFS w miesiącach (95% CI)

Enkorafenib Wemurafenib 

9.2 (7.4, 12.9) 7.3 (5.7, 8.5)

HR (95% CI), 0.70 (0.54, 0.91)

P=0.0084**

Mediana czasu obserwacji: 16,6 miesięcy

*Nominal P value

Drugorzędowy punkt końcowy: Ocena lokalna1

Mediana czasu obserwacji: 16,6 miesięcy

New BRAFi/MEKi treatment – encorafenib + binimetinib
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Pacjenci zagrożeni wystąpieniem zdarzenia
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Wemurafenib 

0 4 8 12 16 20 24 28

0

20

40

Enkorafenib 300

Wemurafenib 

P
F

S
, 
%

Czas (miesiące)

Mediana PFS w miesiącach (95% CI)

Enkorafenib Wemurafenib

9.6 (7.4–14.8) 7.3 (5.6–7.9)

HR (95% CI), 0.68 (0.52–0.88) 

Nominal 2-sided P=0.0038

CI, przedział ufności HR, współczynnik ryzyka; PFS, czas wolny od progresji

*Nominal P value

Aktualizacja PFS: Ocena centralna2

Mediana czasu obserwacji : 32,1 miesiąca

1Dummer R et al .Lancet Oncol 2018: published on line March 21 2018

2Dummer R et al .Lancet Oncol 2018: published on line September 12 2018



OS: encorafenib 300 vs vemurafenib
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ENKO300 WEM

23.5 (19.6-33.6) 16.9 (14.0–24.5)

HR (95% CI), 0.76 (0.58–0.98) 

Nominal 2 sided P=0.033
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New BRAFi/MEKi treatment – encorafenib + binimetinib

Czas (miesiące)

0

10

20

30

40

0 3 6 9 12 21 24 27 36 39 42 4815 18 30 33 45

ENKO300

WEM

Pacjenci cenzorowani

194 181 168 147 133 117 109 94 86 83 79 59

191 184 166 140 115 100 89 83 77 71 62 56

ENKO300

WEMU

40 24 5 0 0

30 19 8 1 0

ENKO300=enkorafenib 300 mg 1x/d; OS=przeżycie całkowite; WEM=wemurafenib 960 mg 2x/d.

Pacjenci zagrożeni wystąpieniem zdarzenia

Mediana czasu obserwacji: 36,8 miesięcy

Dummer, et al. Overall Survival in COLUMBUS : ASCO 2018 oral presentation.
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Overall Survival: COMBO450 vs ENCO300
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Median OS in months (95% CI)

COMBO450 ENCO300

33.6 (24.4–39.2) 23.5 (19.6–33.6)

HR (95% CI), 0.81 (0.61–1.06) 

Nominal 2-sided P=0.123  

New BRAFi/MEKi treatment – encorafenib + binimetinib

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ENCO300=encorafenib 300 mg QD; HR=hazard ratio; OS=overall survival.
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Overall Survival: ENCO300 vs VEM
Median OS in months (95% CI)

ENCO300 VEM

23.5 (19.6–33.6) 16.9 (14.0–24.5)

HR (95% CI), 0.76 (0.58–0.98) 

Nominal 2-sided P=0.033

New BRAFi/MEKi treatment – encorafenib + binimetinib
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ENCO300

VEM

Censored patients

194 181 168 147 133 117 109 94 86 83 79 59
191 184 166 140 115 100 89 83 77 71 62 56

ENCO300
VEM

Patients at risk
40 24 5 0 0
30 19 8 1 0

ENCO300=encorafenib 300 mg QD; HR=hazard ratio; OS=overall survival; VEM=vemurafenib 960 mg BID.



Systemic Treatment Following Study Drug Discontinuation

Treatment received after study drug*
COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Any treatment 42% 56% 62%

Anti–PD-1/anti–PD-L1 20% 21% 25%

Anti–CTLA-4 17% 16% 19%

Anti–CTLA-4 + anti–PD-1/anti–PD-L1

New BRAFi/MEKi treatment – encorafenib + binimetinib

4
9

Anti–CTLA-4 + anti–PD-1/anti–PD-L1 3% 2% 2%

BRAFi + MEKi 5% 14% 20%

BRAFi 6% 8% 13%

Chemotherapy 7% 12% 12%

Other 3% 2% 7%

BRAFi=BRAF inhibitor; COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; CTLA-4=cytotoxic T-lymphocyte-associated protein 4; ENCO300=encorafenib 300 mg QD; MEKi=MEK inhibitor; 
PD-1=programmed death 1; PD-L1=programmed death ligand 1; VEM=vemurafenib 960 mg BID.
*Multiple uses of a therapy in a single patient were only counted once in the frequency for that category of therapy; patients who received multiple categories of therapy are counted in each respective row. 

Reinhard Dummer



Use of Checkpoint Inhibitors as First Post-Study Treatment

Treatment received after study drug*
COMBO450

n=192

ENCO300 

n=194

VEM

n=191

Anti–PD-1/anti–PD-L1 20% 21% 25%

Used first after study drug 12% 14% 13%

Anti–CTLA-4 17% 16% 19%

New BRAFi/MEKi treatment – encorafenib + binimetinib

5
0

Used first after study drug 15% 13% 15%

Anti–CTLA-4 + anti–PD-1/anti–PD-L1 3% 2% 2%

Used first after study drug 2% 0 1%

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; CTLA-4=cytotoxic T-lymphocyte-associated protein 4; ENCO300=encorafenib 300 
mg QD; PD-1=programmed death 1; PD-L1=programmed death ligand 1; VEM=vemurafenib 960 mg BID.
*Multiple uses of a therapy in a single patient were only counted once in the frequency for that category of therapy; patients who received multiple 
categories of therapy are counted in each respective row. 



Toxicity of treatment with BRAF inhibitors



RAS

BRAF

Normal cells

BRAFwt

Paradoxical ERK activation and BRAF inhibitors

CRAF

- BRAF inhibitors induce a change in 

the conformation of CRAF or BRAF 

monomers promoting their 

Cancer cells

BRAFV600 P
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AEs

monomers promoting their 

dimerization in healthy cells

- RAF Dimethylation - RAF leads to the 

activation of ERK in healthy cells

- BRAF inhibitors induce paradoxical 

activation of ERK in healthy cells

Dimerization

CRAF lub

BRAF
BRAF

MEK

ERK
P

↑ cel proliferation and 

survival

MEK

ERK
P

BRAFi BRAFiBRAFi

P phosphorylation

52Poulikakos et al. Nature, 2010
Adelmann et al., 2016, Oncotarget



AE of BRAFi/MEKi treatment?



coBRIM (GO28141; phase III): 
Adverse events occurring in ≥ 20% of patients

AEs of W+K vs W mono

Multiple occurrences of a specific adverse event for a patient were counted once at the highest NCI CTCAE grade of the occurrence. 

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CPK = creatine phosphokinase; GI = gastrointestinal.

1. Larkin J, et al. N Engl J Med. 2014;371:1867–1876. 2. Dréno B, et al. Poster presented at 11th SMR Congress November 13–16, 2014; Zurich, Switzerland.



AE of BRAFi/MEKi - dynamics



Toksyczność iBRAF/iMEK

W badaniu BRIM-3 działania niepożądane wemurafenibu prowadziły do modyfikacji dawkowania/przerwania leczenia u 38% 
chorych

Częstość SCC wyniosła 19%, choć wymagały one głównie leczenia miejscowego

AE of BRAFi/MEKi



AE of BRAFi/MEKi – is it important?



Overall Summary of Safety

Event

COMBO450

n=192

Median Duration of 

Exposure: 

51 weeks

ENCO300 

n=192

Median Duration of 

Exposure: 

31 weeks

VEM

n=186

Median Duration of 

Exposure: 

26 weeks

Adverse events 98% 99% 100%

Grade 3/4 adverse events 64% 67% 66%

New BRAFi/MEKi treatment – encorafenib + binimetinib

Adverse events leading to discontinuation 15% 15% 17%

Adverse events leading to dose 

reduction/interruption
53% 71% 62%

On-treatment deaths* 12% 8% 11%

COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; ENCO300=encorafenib 300 mg QD; VEM=vemurafenib 960 mg BID. 
*Includes on-treatment deaths and deaths within 30 days of stopping study treatment.



Toxicity of E+B treatment
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Groupings of AEs Associated With BRAFi and MEKi
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ENCO300 Updated analysis

VEM Updated analysis

COMBO450 Initial analysis

ENCO300 Initial analysis

VEM Initial analysis

New BRAFi/MEKi treatment – encorafenib + binimetinib
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0

Terms represent groupings of similar or related adverse events.
BCC=basal cell carcinoma; BRAFi=BRAF inhibitor; COMBO450=encorafenib 450 mg QD + binimetinib 45 mg BID; CuSCC=cutaneous squamous cell carcinoma; ENCO300=encorafenib 300 mg QD; LVD=left ventricular dysfunction; 
MEKi=MEK inhibitor; VEM=vemurafenib 960 mg BID. 
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Toxicity of E+B treatment
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Different goals of treatment in patients with BRAF (+) metastatic
MM - ??

Rapid target: remission of clinical symptoms in patients 
requiring rapid response, one might prefer inhibitors (BRAF + 
MEK)

- faster response (sometimes after 1-2 weeks of treatment)

- up to 70% objectiveresponses

- almost always resistance to treatment develops- almost always resistance to treatment develops

Long-term goal: a long-term response to treatment

- slower response after ITH (especially after IPI)

- up to 45% of objective responses

- the use of immunotherapy more often leads to long-lasting 
responses 1. Long GV et al. JCO 2016; 34:871-878;  

2. Long GV  et al. Annals of Oncology 2017;28 1631-1637; 
3. Wolchok JD et al. NEJM 2017; 
4. Ribas A et al. JAMA. 2016;315(15):1600-1609; 
5. https://www.nccn.org/professionals/physician_gls/categories_of_consensus.asp



Patients who previously 
progressed on BRAFi and 
received subsequent 
immunotherapy  were treated 
with dabrafenib + trametinib

Rechallenge With Targeted TherapyRechallenge With Targeted TherapyRechallenge With Targeted TherapyRechallenge With Targeted Therapy

More BRAF(+) MM treatment?
3L?3L?

with dabrafenib + trametinib

PR was observed in 8/25 (32%) 
of patients and SD was noted in 
10 (40%)

These data suggest that 
rechallenge may be an option for 
these patients

Schreuer M. et al. Lancet Oncol. 2017 [Epub].



RECHALLENGERECHALLENGERECHALLENGERECHALLENGE WITH TARGETED THERAPYWITH TARGETED THERAPYWITH TARGETED THERAPYWITH TARGETED THERAPY

More BRAF(+) MM treatment

3L?3L?



Toxicities of treatment

Medina T,OncoTargets and Therapy, Volume 2016:9 Pages 3739—3752  

3L?3L?



WHAT IS THE FUTURE OF BRAFI/MEKI?



• BRAF inhibitor alone or BRAF + MEK inhibitors → rapid and clinically significant responses

• Immunotherapy → less frequent objec?ve responses, but clinically significant durability

• Combining targeted therapy with immunotherapy

 Can harness and perpetuate the enhanced anti-tumor response following targeted 

inhibition

 May lead to durable response and prolonged survivalMay lead to durable response and prolonged survivalMay lead to durable response and prolonged survivalMay lead to durable response and prolonged survival????????????

What is the right sequence of immunotherapy and targeted 
therapy?

Melanoma survival curves depending on the type of therapy

67

Ribas A et al. Clin Cancer Res 2012 and Hamid O et al. SMR 2015.
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ECOG-ACRIN SWITCH: Study Design – Phase 3
(EA6134)

Diagnosis 
Stage III or IV 

R

Arm A 

Induction: 
Nivolumab + 
ipilimumab

Maintenance: 
Nivolumab

Nivolumab + 
ipilimumab 

Long-term 
follow-up

P

D

Randomised, phase 3, crossover trial of nivolumab + ipilimumab followed by dabrafenib + trametinib vs dabrafenib + trametinib 

followed by nivolumab + ipilimumab in patients with unresectable or metastatic BRAF V600‒mutant melanoma

Target 

Sequencing immunotherapy and targeted therapy trial

ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; R, randomisation.

ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02224781. Accessed 2 February 2017.

Stage III or IV 
metastatic melanoma 

Positive BRAF 

mutation status

R
Dabrafenib + 
trametinib

Long-term 
follow-up

Arm B 

Induction and 
maintenance: 

Dabrafenib + 
trametinib

P

D

• Primary endpoint: OS

• Secondary endpoints: PFS, ORR, safety

Enrollment

N ≈ 300 



Randomised, phase 2, crossover trial of nivolumab + ipilimumab followed by encorafenib + binimetinib and 

vice versa in patients with BRAF V600‒mutant unresectable or metastatic melanomaa

Key eligibility criteria

• Histologically confirmed stage 

III unresectable or stage IV 

ARM A: Combo T

Encorafenib 450 mg QD + 

binimetinib 45 mg BID

ARM B: Combo I

PD
Combo I 

until PD

N ≈ 

Sequential Combo Immuno and Target Therapy 
(SECOMBIT) 

– Phase 2

Sequencing immunotherapy and targeted therapy trial

69

BID, twice daily; BORR, best overall response rate; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; Q2W, every 2 weeks; Q3W, every 3 weeks; QD, once daily.

a This study is designed as a phase 2 randomised trial with no formal comparative test. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02631447. Accessed 14 February 2017.

• Primary endpoint: OS

• Secondary endpoints: PFS, total PFS, time to second progression, percentage of patients alive at 2-3 
years, BORR, DOR, toxicity, quality of life and general health, and 3-year PFS rate

III unresectable or stage IV 

metastatic melanoma

• Confirmed BRAF V600E/K 

mutation

• ECOG PS 0 or 1

• No active brain metastases

ARM B: Combo I

Nivolumab 1 mg/kg +

ipilimumab 3 mg/kg Q3W for first 4 doses, 

then nivolumab 3 mg/kg Q2W

ARM C: Sandwich

Encorafenib 450 mg QD + 

binimetinib 45 mg BID

R
RANDOM 

ASSIGNMENT

Combo I 

until PD

PD

Combo T 

until PD

Combo T 

until PD

N ≈ 

230



WHAT IS THE FUTURE OF BRAFI/MEKI WITH ITH?



New triplets are on the way….



Baseline Cotellic

Cotellic + 

Tecentriq
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Change in CD8 levels on treatment

* Archival tissue

*

C1D1                              On Cotellic

PR/CR

SD

PD

UK

Cobimetinib alters tumor immunity:

• Increase CD8+ T cell infiltration in tumors1-5

o 75% biopsies on Cotellic have increased CD8+ 

T cell infiltration (66% > 4 fold increase)

o prime naïve T cells without inhibiting 

previously activated T cells1

o survival of intratumoral T cells1

• Increase tumor cell expression of MHC I and 

PD-L11-3, 5

• Reduce tumor MDSCs4

CD8+ T cell per Tumor Cell

Class I MHC

ND MEKi

P = 0.0024

Complementary action modes between
BRAFi/MEKi and ITH

1Ebert P, et al, 2016; 2Liu L,  et al, 2015; 3Loi S, et al. 2015; 4Phan V, et al. 
2013 5Study GP28363 - PhIb Cobimetinib + Atezolizumab biopsy cohort
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Baseline Cotellic Tecentriq• Reduce tumor MDSCs4

Therapeutic Hypothesis

• A more favorable tumor microenvironment 

resulting from MEK inhibition may help unlock 

the full anti-tumor potential of PD-L1 inhibition

ND MEKi

Intratumoral T cell 

accumulation
MDSC (myeloid-derived suppressor cells)



Are triplest active? (early phase data)



New triplets



Phase III trial with a triplet



New drugs (PDR001)

New triplets

spartalizumab



WHAT TO DO IN PTS WITH BRAIN METS?



• Melanoma often gives metastases to 
the CNS, the finding of changes in the 
brain is associated with poor 
prognosis

• The incidence of CNS metastases in 
melanoma:

• 13-20% at initial diagnosis
(symptomatic changes in the CNS)

Why brain mets startegy is important?

Pic: Dummer R, et al. 
Pigment Cell Melanoma Res 2012; 

25:836–903.

(symptomatic changes in the CNS)

• About 50% in the course of the 
disease treatment

• Up to 75% in the autopsy material

78

1. Long GV, et al. Lancet Oncol 2012;13:1087–95.
2. BalchCM et. Al . Cuteneous Melanoma Quality Medical 

Pub. Inc, 1998 pp 347 , 379

CNS metastases are the cause of death in 20-50% 

of melanoma patients.



What was the treatment before?
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Resection (n = 90; median survival = 9.82 months)

SRS (n = 21; median survival = 7.69 months)

chemioteraphy (n = 55; median survival = 4.64 months)

WBRT (n = 116; median survival = 3.86 months)

BSC (n = 35; median survival = 1.22 months)

Overall survival curves with different treatment approach used (before the era of new therapies)

79

For patients with advanced melanoma enrolled in clinical trials between 1986 and 2004
◦ Median survival from diagnosis ranged from 1.22 to 9.82 months

◦ Administered at diagnosis, temozolomide was similar to other systemic therapies (4.67 vs 4.64 months); a 
longer median OS (7.79 vs 6.92 months) was observed when administered at any time

SRS = stereotactic radiosurgery; WBRT = whole-brain radiotherapy.
Figure from Davies MA, Liu P, McIntyre S, et al. Prognostic factors for survival in melanoma patients with brain metastases. Cancer. 2011;117:1687-1696. doi: 
10.1002/cncr.25634. © 2010 American Cancer Society. Reproduced with permission of John Wiley and Sons
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What is the treatment now?

80



Are (new) BRAFi/MEKi active in CNS mets pts?



Should we combine BRAFi/MEKi with SRS?



OS, 96 pts Non-CNS mets control rate, 96 pts

Why to we combine BRAFi/MEKi with SRS?

38%
21%
20%
8% 
5%

no statistically significant differences in the control of CNS metastases between groups



Systemic therapies for melanoma brain metastases: which drug 
for whom and when?

Chin Clin Oncol. 2015 Jun;4(2):25.



ADJUVANT TREATMENT IN MM?



BRAFi/MEKi not only in advanced disease



Where do we stand in 2019? (sentinel node positive)



Where do we stand in 2019? (clinically + nodes)



And?



Summary (2019)

Biochim Biophys Acta Rev Cancer. 2019 Feb 15;1871(2):313-322.



Summary (2019)



BRAFi & MEKi treatment efficacy summary

Chapman 

2011

Hauschild

2012

Flaherty

2012

Long 2015/2016

COMBI-d

Faza III III III III

Lek wemurafenib dabrafenib trametinib dabrafenib dabrafenib + 

trametynib

ORR 48% 50% 22% 53% 69%

PFS 6,9 m 6,9 m 4,8 m 8,8 m 11 m

OS 15 m 18 m NR 18,7 m 25,1 m

3-l OS 32% 44%

Robert 2014/Robert 2016

COMBI-v

McArthur 2014/Larkin 2015

CoBRIM

III III

wemurafenib dabrafenib + 

trametynib

wemurafenib wemurafenib + 

kobimetynib

51% 64% 50% 70%

7,3 m 11,4 m 7,2 m 12,3 m

18,0 m 25,6 m 17,4 m 22,5 m

31% 45% 31,1% 37,4%

LDH>

N

58% 36% 36% 33% 36% 32% 34% 43% 46%

33.6
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