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A B S T R A C T

Background: BRAF V600E mutations occur in 2–5 % of advanced non-small cell lung cancer (NSCLC) patients.
The dabrafenib-trametinib (D-T) combination was associated with improved and durable OS in patients in phase
II. This study (IFCT-2004 BLaDE study) reported the efficacy of D-T combination in a large retrospective French
real-world multicenter cohort of patients with advanced BRAF V600E-mutated NSCLC.
Method: Patients with advanced BRAF V600E-mutated NSCLC diagnosed between 01.01.2016 and 31.12.2019
and treated with D-T in combination, regardless of the treatment line, were included. The primary endpoint was
the 12-month OS rate (%) in patients receiving D-T as a second-line therapy or beyond.
Results: A total of 163 patients were included: 50.3 % were female, 30.2 % were never smokers, 95.1 % had
adenocarcinoma, and 78.2 % had a PDL1 ≥ 1 %. The median age was 68.3 years. At D-T initiation, 80.8 % of
patients had a PS of 0/1, 78.6 % had stage IV disease, and 20.9 % had brain metastasis. At the cutoff, the median
follow-up was 27.4 months. The 12-month OS rate in patients receiving D + T as a second-line therapy or beyond
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(n = 119) was 67.4 %, with a median progression-free survival (mPFS) of 10.4 months. Among the 44 patients
who received D + T as a first-line therapy, the 12-month OS rate was 67.4 %, with an mPFS of 18.2 months. D-T
discontinuation for toxicity was reported in 10.3 % of patients.
Conclusions: To our knowledge, this is the largest retrospective cohort of BRAF-mutated patients reported. The
findings confirmed the significant efficacy of D-T in combination with BRAF V600E-mutated metastatic NSCLC in
pretreated and untreated patients. These results under real-world conditions are consistent with those of other
registered studies.

1. Introduction

In non-small cell lung cancer (NSCLC), BRAF V600E (V Raf murine
sarcoma viral oncogene homolog) mutations account for 2–5 % of cases
[1,2]. The BRAF gene (long arm of chromosome 7) encodes a serine/
threonine kinase protein that regulates the signaling pathway RAS-RAF-
MEK-ERK and plays an important role in proliferation, cell survival,
angiogenesis, cell invasion and migration [4–7]. BRAFmutations can be
divided into three different classes, which differ in terms of RAS de-
pendency and the activity of each catalytic domain. Class I proteins are
constitutively active regardless of RAS signaling pathway (RAS-inde-
pendent monomers) and have high BRAF kinase activity; class II proteins
are RAS-independent dimers that also have BRAF kinase activity; and
class III proteins are RAS-dependent dimers and require associated up-
stream signaling to activate downstream pathways [8–10]. The V600E
mutation, a class I mutation, is the most common mutation in NSCLC
and represents approximately 50 % of BRAF mutations [3,11]. BRAF
V600E-mutated NSCLC is more strongly associated with adenocarci-
noma histology, female sex and nonsmoking history, whereas BRAF non-
V600-mutated patients are more likely to be smokers, former smokers or
males [11–13]. However, the prognostic value of BRAF mutations,
including V600E, remains debated. Different retrospective trials based
on small cohorts have led to contradictory results, suggesting that pa-
tient outcomes may be related to the type of BRAF alteration [14–16].
Since the identification and positive development of BRAF inhibitors in
melanoma, anti-BRAF agents have also been evaluated in other tumors,
including advanced NSCLC. The first series of efficacy data was reported
for vemurafenib [17–20]. Dabrafenib also demonstrated clinical activ-
ity; however, preclinical data suggested reactivation of the MAPK
pathway as a mechanism of resistance [21], and the addition of the MEK
inhibitor trametinib demonstrated superiority over the BRAF inhibitor
alone in melanoma [22]. Despite the lack of comparative phase III trials,
targeting BRAF V600 mutations with the anti-BRAF anti-MEK combi-
nation dabrafenib-trametinib (D-T) also demonstrated significant anti-
tumor activity in terms of response rate and progression-free survival
(PFS) in patients with NSCLC harboring the BRAF V600E mutation, even
when they were pretreated or not [23–25], leading to approval from the
European Medicines Agency and United States Food and Drug Admin-
istration. In January 2020, the French Transparency Committee vali-
dated its possible use for second-line BRAF V600E mutation after failure
of a first therapeutic line (whatever its nature) only. Given that clinical
outcome data on BRAF-mutated V600 NSCLC patients treated with D-T
in combination therapy are limited, we conducted a retrospective
multicenter observational study to better describe, in a real-world
setting, the characteristics and evolution of NSCLC patients with a
BRAF V600E mutation treated with D-T in combination.

2. Materials and methods

2.1. Study design and population

The IFCT-2004 BLaDE (BRAF V600-mutated Lung carcinoma treated
with the combination of dabrafenib and trametinib: a retrospective
evaluation) study is a retrospective, noninterventional, French multi-
center study that aimed to collect real-world data on BRAF V600E-
mutated NSCLC patients treated with dabrafenib and trametinib.

Patients with advanced NSCLC harboring the BRAF V600E mutation,
diagnosed on tumor tissue and/or on liquid biopsy between January
2016 and December 2019, identified through the use of a molecular
platform, and treated with dabrafenib and trametinib in combination,
regardless of the treatment line, were included.

2.2. Data collection

This study was conducted by the French Collaborative Thoracic
Intergroup (IFCT). Demographic, clinical, pathological and survival data
were extracted from medical records.

2.3. Study endpoints and assessment

The primary endpoint was the 12-month overall survival (OS) rate
(%) in patients receiving D-T as second-line or subsequent treatment. OS
was measured from the date of the D-T first dose to the date of death
from any cause. Secondary endpoints included: (i) 12 month-OS rate (%)
in patients receiving the D-T in first-line, (ii) 18- and 24-months OS rates
in second-line and beyond and in first-line and (iii) median OS; (iv)
median PFS (defined as the interval between the first dose of D-T and the
earliest date of disease progression according to investigator assessment
(the use of Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1 was strongly recommended) or death from any cause; (v) 12-
month PFS rate (%); (vi) objective response rate (ORR) (defined as the
percentage of patients with partial or complete response according to
investigator assessment (the use of Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1 was strongly recommended); (vii) disease
control rate (DCR) (percentage of patients with partial or complete
response or stable disease according to RECIST 1.1 evaluated by in-
vestigators); (viii) duration of response (defined as the time from first
documented evidence of complete or partial response until the time of
first documented disease progression or death from any cause, which-
ever occurred first assessed by investigator); (ix) duration of treatment
(DOT) was calculated from the date of D-T first dose to the date of
treatment discontinuation or death from any cause during the study; (x)
post-progression DOT (defined as the date of first progression with D-T
treatment to the date of treatment discontinuation).

2.4. Statistical considerations

The database was locked on December 21, 2021. The cutoff date (i.e.,
the date beyond which events were no longer considered in the survival
analysis) was set at June 30, 2021.

The quantitative variables are described by the number of values
entered, the number of missing data points, the mean, the standard
deviation, the median, and the 1st and 3rd quartiles. If relevant, 95 %
confidence intervals were calculated. The qualitative variables were
described by the number of values entered, the number of missing
values, the frequency and the percentage per category. If relevant, 95 %
confidence intervals were calculated. The risk of the first species α was
fixed at 5 % in the [bilateral] situation for the whole analysis.

OS was estimated using the Kaplan–Meier method (non-
diagnografted patients at the end of follow-up were censored as of the
date of the latest publication). The median OS was calculated along with
Kaplan–Meier estimates at 12 months with associated 95 % confidence
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intervals. A single data collection campaign allowed us to calculate 12-
month overall survival. The real-world PFS was estimated using the
Kaplan–Meier method (patients who had not progressed by the end of
the follow-up without subsequent treatment were censored as of the date
of the latest news or censored to the subsequent treatment). The median
PFS was described, as were the Kaplan–Meier estimates at 6 months,
with associated 95 % confidence intervals.

The prognostic factors of patient survival were sought from the
baseline characteristics of patients using a Cox regression model. The
following parameters were tested in a univariate model: minimum, sex
(male/female), age (<65 y/>65 y), performance status (PS), brain me-
tastases (yes/no), liver metastases (yes/no), and smoking status. A
multivariate model was tested with variables whose p value was less
than or equal to 20 % according to the univariate model. All the sta-
tistical analyses were performed with SAS 9.4 software.

2.5. Ethics

This study was conducted in full conformity with the Guidelines for
GPP published by the International Society of Pharmaco-epidemiology
(ISPE). The study was conducted in accordance with the French law
“Informatique et Libertés” concerning research in the health field not
involving human persons and in strict compliance with the reference
methodology MR-004 published by the CNIL, for which the IFCT has
made a compliance commitment and was registered in the National
Institute for Health Data (INDS) public directory (https://www.indsante
.fr/fr/repertoire-public-des-etudes-realisees-sous-mr). In accordance
with the MR-004 guidelines, each eligible patient was informed by mail
or during a routine visit to the study via a dedicated information note
drafted in accordance with article 14 of the European GDPR regulations.
Patients were able to exercise their rights at any time with their doctors
or the DPO of the IFCT (clinical trial information: NCT04775095).

3. Results

3.1. Patients

Among 585 patients with the BRAF V600 mutation identified in 58
centers, 170 met the inclusion criteria, and 163 patients were ultimately
included in the analysis (Supplementary Fig. 1). Patient characteristics
are reported in Table 1. Overall, 119 patients were pretreated and
received a median of one treatment (range: 1–5), while 44 patients were
treated with D-T first-line. D-T was administered as second-line or third-
line therapy or beyond in 70 and 49 patients, respectively. The median
age was 68.3 years (range: 32.5–93.4), the sex ratio was 1, and most
patients were current or former smokers (69.8 %). Nearly all patients
had adenocarcinoma histology, and molecular co-alterations were re-
ported for 6 patients (3 with KRASmutations, 2 with EGFRmutations, 1
with ALK rearrangement and 1 with HER2 mutation). PD-L1 status was
available for 81.6 % of patients and was highly positive (≥50 %) for
45.9 %. Brain metastases were present at D-T initiation in 20.9 % of
patients. Among the pretreated patients, 94/119 received platinum-
based chemotherapy, 21/119 received immune checkpoint inhibitors
alone, and 4/119 received chemo-immunotherapy in combination.

3.2. Efficacy and safety data

At the data cutoff (June 30, 2021), the median follow-up was 27.4
months (95 % CI 22.2–31.9), and 47 patients (28.8 %) remained on
study treatment. Among the 119 patients who received D-T as second-
line therapy or beyond, the 12-month OS rate was 67.4 % (95 % CI
57.8–75.3). The median PFS was 10.4 months (95 % CI 7.3–13.1), and
the median OS was 19.7 months (95 % CI 15.7–26.9). Among the 44
patients who received D-T for the first-line therapy, a similar 12-month
OS rate was 67.4 % (95 % CI 51.2–79.3), with a median PFS of 18.2
months (95 % CI 7.7–21.3) and a median OS of 24.1 months (95 % CI

12.3–37.9) (Fig. 1). The objective response rates were 73.8 % (95 % CI
65.5–82.2) and 82.9 % (95 % CI 71.4–94.4), and progressive disease was
observed as the best response in 3.7 % and 0 % of patients, respectively
(Table 2). The median durations of response were 10.6 months (95 % CI
7.7–12.0) and 16.3 months (95 % CI 7.8–21.9) in patients treated with
D-T in the second-line and beyond and first-line, respectively. In terms of
duration of treatment, exposure to dabrafenib and trametinib was
similar to the median duration of first-line DOT (7.9 months for tra-
metinib, 8.8 months for dabrafenib, and 11.4 months for both drugs). D-
T was mainly discontinued due to progressive disease (60.3 %) or death
(15.5 %). Among the 34 patients with brain metastases at D-T initiation,
objective response rate was observed in 25 (80.6 %). Their median PFS
was 7.5 months (95 % CI 3.6–15.7) and median OS was 24.1 months (95
% CI6.3-NR).

This study was not designed for an exhaustive collection of tolerance
data. The main reason of treatment discontinuation was toxicity in 10.3
% (n = 12) in the general population (15.6 % in first-line therapy; 8.3 %
in second-line therapy and beyond), followed by patient’s decision (n =

6) and intercurrent event (n = 5). Main reported toxicities leading to
treatment discontinuation were asthenia (n = 2), fever and chills (n =

2), polyarthralgia (n = 1), left ventricular failure (n = 1), rhabdo-
myolysis (n = 1), anicteric hepatic cytolysis and cholestasis (n = 1),
erythroderma (n = 1), febrile neutropenia (n = 1), rash and vomiting (n
= 1), and keratosis (n = 1).

3.3. Subsequent treatments

Overall, 51.2 % and 43.7 % of patients received subsequent second-
line and second-line treatment, respectively, whereas 29.4 % and 27.3 %
were still receiving D-T therapy. For previously treated patients, sub-
sequent treatments were immune checkpoints inhibitors (ICI) − based in
37.2 % and chemotherapy only in 60.5 % of the patients. For patients
receiving D-T first-line therapy, 42.9 % were ICI − based, and 42.9 %
were chemotherapy-based (Fig. 2). Overall survival did not differ based
on whether the patient received chemotherapy or immunotherapy post
D-T (Fig. 2).

Table 1
Patient characteristics.

L2+ (n = 119) L1 (n = 44) All (n = 163)

Age: median, years 68,2 71,6 68,3

Sex, n (%) Male 59 (49,6) 22 (50) 81 (49,4)

Smoking status, n (%)   
Never 37 (31,4) 12 (27,3) 49 (30,2)
Current/former 81 (68,1) 32 (72,7) 113 (69,8)

pack year 30 30 30

Stage, n (%)   
IVA 54 (45,4) 20 (45,5) 74 (45,4)
IVB 51 (42,9) 20 (45,5) 71 (43,6)

PS, n (%)   
0–1 80 (82,5) 25 (75,7) 105 (80,8)
2–3 17 (17,6) 8 (24,2) 25 (19,2)

Adenocarcinoma, n (%) 113 (95) 42 (95,5) 155 (95,1)

PD-L1 expression, n (%)   
≥50 % 46 (48,9) 15 (39,5) 61 (45,9)
1–49 % 29 (30,5) 14 (36,8) 43 (32,3)
>1 % 20 (21,1) 9 (23,7) 29 (21,8)

Brain metastasis, n (%) 27 (22,7) 7 (15,9) 34 (20,9)
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4. Discussion

Data on the efficacy of D-T in combination with BRAF V600E-
mutated advanced NSCLC, especially in the real world, are scarce. To
our knowledge, this retrospective study includes one of the largest
numbers of patients with the BRAF V600E mutation treated with D-T in
combination with other agents, whether as first-line treatment or
beyond. One originality of our study stems from the selection of patients
through molecular biology platforms, ensuring that our cohort offers a
broad and representative view of the management of BRAF V600E-

mutated NSCLC patients in France. This approach allows us to capture
a better representation of real-world practices across the entire territory,
which we believe adds significant value and relevance to our real-world
findings.

The population of our study was representative and comparable to
what has already been described, with a predominance of adenocarci-
nomas, a sex ratio of 1, a discrete majority of smokers and former
smokers, and a median age of 68 years (12,26–28). As previously
described, the proportion of patients with a PDL-1 expression ≥50 %
was greater than that in the general population [13,27]. Patient

Fig. 1. Kaplan Meier curve for OS and PFS.
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characteristics were broadly comparable in terms of age, PS, stage at
treatment initiation, and proportion of brain metastases, regardless of
the line of D-T initiation. The study confirmed the real-world disease
landscape, highlighting a high proportion of patients with PS 2 or higher
(20 %) and brain metastases (20.9 %), which are independent factors of
poor prognosis and often underrepresented in prospective clinical trials
[23–25] where 93 % of patients had a PS < 2, only 1 had brain metas-
tasis, and more recently in the PHAROS study where100 % of patients
had a PS 0–1 and less than 10 % had brain metastasis [28,29]. At the
genomic level, BRAF was associated with a very low rate of associated
genomic driver alterations, given that molecular biology techniques
used were not uniform, varying across different centers and that the
panels used might also differ. However, interestingly, the spectrum of
co-alterations associated with BRAF has been described as significantly
different among the classes of mutations [3,30,31].

The benchmark data for this combination remains that published by
Planchard et al, both in the first-line and beyond. Recently, two trials
evaluating the combination of encorafenib and binimetinib, BRAF and
MEK inhibitors, were reported: the PHAROS study, an international
single-arm trial, detailed the results of this combination in treatment-
naïve (n = 59) and previously treated (n = 39) BRAF V600E-mutated
NSCLC patients; additionally, IFCT-1904 EncoBRAF, a second trial
conducted in France with treatment-naïve patients, was also reported
[33]. First of all, it is interesting to note that efficacy results in second-
line or later are very similar over the different study with a median PFS
around 10 months, median OS between 18 and 23 months and 12-
months OS rate of 68 % (Table 3). However, in first-line, efficacy data
tends to differ between the different trials, with median PFS of 10.8 and
10.9 months in Planchard et al study and ENCOBRAF respectively,
whereas higher median PFS were reported in our real-world study (18.2
months) and in PHAROS trial with a median PFS of 30.2 months
(Table 3).

Superiority of efficacy observed in BLaDE patients in first-line among
those reported by Planchard et al were not expected particularly in real-
world situations. This difference does not seem to be explained by pa-
tient characteristics, and as the D-T combination was not supposed to be
administered first-line in France, it is important to emphasize that the D-
T combination was probably proposed out of conviction of efficacy
rather than ineligibility for chemotherapy, as approximately 75 % of
patients received post-D-T treatment, which was similar in both groups.
One hypothesis is that the retrospective analysis reported in the files by
the investigators and not systematically evaluated according to
RECIST1.1 may overestimate response rates and PFS duration.

The efficacy data obtained in the BLaDE study for the first-line are
consistent with the idea of the oncogenic addictive role of the BRAF
V600E mutation and a potential benefice in the initiation of a targeted
treatment as earlier as possible, as previously observed in other
oncogene-addicted NSCLC such as EGFR-mutated or ALK-rearranged
NSCLC patients. Moreover, the improvement in PFS also translated into

OS, suggesting that using the D-T combination in first-line BRAF V600-
mutated NSCLC could be the best strategy. An indirect real-world
comparison of the use of D-T versus first-line platinum-based chemo-
therapy revealed that the risk of death was lower and the median OS was
longer with first-line D-T versus platinum-based chemotherapy [26].
Similar results were also reported in a real-world retrospective analysis
of 129 BRAF V600 Chinese patients with a median PFS of 25 months and
12 months PFS rate of 67 % when D-T was given in first-line [33].
Anyway, it is important to note that Chinese population is not perfectly
comparable to Caucasian with a higher proportion of EGFR mutated
patients in this cohort. In second-line, while no comparative studies
were conducted, results obtained with BRAF inhibitors seem superior to
those expected with second-line chemotherapy. In the Biomarkers study,
the median second-line PFS was 6months in a cohort of 83 patients, with
a quarter of these patients having been treated with BRAF inhibitors
[31]. Overall survival was 13.4 months, which is also lower than the
19.7 months reported here for second-line treatment.

If the therapeutic sequence for patients with BRAF inhibitors is not
yet clearly defined, another question remains unresolved: the role of
immunotherapy in these patients. The combination of ICI and chemo-
therapy is approved for first-line treatment of patients with metastatic
NSCLC, and while immunotherapy is well-established for BRAF-mutated
melanoma, its efficacy in BRAF-mutant NSCLC is mainly supported by
retrospective studies. Various multi-institutional studies have shown
that patients treated with immune checkpoint inhibitors (ICIs) demon-
strated similar outcomes to those in unselected NSCLC populations.
Specific cohorts reported objective response rates (ORR) of 25–33 % and
median progression-free survival (mPFS) of 3.0–4.7 months [34–36].
High tumor mutational burden (TMB) and PD-L1 expression reported to
be higher in BRAF-mutant NSCLC may explain higher response rates to
ICIs. Further research is needed to solidify the role of immunotherapy in
this subset of patients. Specific randomized trials are needed to deter-
mine the best treatment strategy or sequence; however, they are unlikely
to be conducted given the rarity of BRAF mutations.

In terms of tolerance, the most common adverse events (AEs)
observed with dabrafenib − trametinib association in studies conducted
by Planchard et alwere pyrexia (64 %), nausea (56 %), and diarrhea (36
%); grade 3–4 AEs occurred in 69 % of patients in first line treatment
including pyrexia (46 %), nausea (40 %), and vomiting (35 %); grade
3–4 AEs occurred in 49 % of patients in second line treatement,
including pyrexia (2 %) [23–25]. In our study, discontinuation of the D-
T combination due to toxicity was reported in 8.3 % and 15.6 % of
patients who were treated in second-line or later and first-line, respec-
tively, which was comparable to the findings in other trials (9 %–20 %)
[28,32,37].

This analysis has several unavoidable limitations, given its retro-
spective nature. Selection bias is partly limited here by the identification
of patients via molecular biology platforms, enabling exhaustive listings
of all BRAF V600E-mutated patients and not those reported by the
clinician. One of the main limitations of this study is the interpretability
of the PFS results in real-life studies. Indeed, the measure of disease
progression here was defined by the investigators according to their
usual clinical practice, which does not involve the systematic achieve-
ment of RECIST1.1 objective criteria. It is therefore likely that the D-T
combination was continued beyond the RECIST1.1 progression
threshold, with a consequent prolongation of PFS. However, overall
survival (OS) remains a relevant and robust objective parameter with
good statistical precision.

5. Conclusion

This large retrospective cohort of BRAF-mutated patients contributes
to existing evidence supporting the effectiveness of dual BRAF/MEK
inhibition in all advanced BRAF V600-mutated NSCLC patients, with an
acceptable safety profile and a trend toward first-line D-T initiation.
These real-world results are consistent with those of other registered

Table 2
Patient outcomes.

L2+ (n = 119) L1 (n = 44) All (n = 163)

mPFS, months 10.4 18.2 11.4
PFS rates, %   

6 months 65.4 70.4 66.9
12 months 43.7 55.5 47.2

mOS, months 19.7 24.1 21.4
OS rates, %   

12 months 67.4 67.4 67.4
18 months 55.2 62.6 57.5
24 months 44.7 53.0 47.3

ORR (%) 73.8 82.9 76.3

mPFS: median progression-free survival, mOS: median overall survival, ORR:
overall response rate, L2+: second-line and beyond, L1: first-line.
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studies suggesting that non-selected patients benefit as much as patients
treated in clinical trials. Therefore, BRAF mutations must be included in
the panel of molecular alterations screened as soon as patients present
with advanced non-squamous NSCLC. As the role of immunotherapy is
still a matter of debate, additional data will be needed to refine the
therapeutic strategy and treatment sequences used in these patients.

ClinicalTrials.gov Identifier: NCT04775095.
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Fig. 2. (continued).

Table 3
Reported clinical activity of BRAF inhibitors and MEK inhibitors association in BRAF V600E-mutant NSCLC.

Study Drug combination # of pts (n) Line of treatment ORR (%) mPFS (months) mOS (months) 12 months OS rate (%) Ref

Planchard Dabra-Trame 36 1L 63.9 10.8 17.3 75 [23]
PHAROS Enco-Bini 59 1L 75 30.2 NE 83 [28,29]
IFCT-1904 ENCO-BRAF Enco-Bini 61 1L 65.5 10.9 NR − [32]
BLADE Dabra-Trame 44 1L 82.9 18.2 24.1 67.4 
Planchard Dabra-Trame 57 2L 68.4 10.2 18.2 68 [25]
PHAROS Enco-Bini 39 2L 46 9.3 22.7 68 [28,29]
BLADE Dabra-Trame 119 2L 73.8 10.4 19.7 67.4 

Dabra-trame: dabrafenib-trametinib; enco-bini: encorafenib-binimetinib; #: number; pts: patients; ref: reference.
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