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ABSTRACT 
Aim: We r etr ospectiv ely ev alua ted the effect of dabr afenib/tr ametinib combination in pa tien ts with 
BRAF-mutat ed non-small-c ell lung canc er (NSCLC) treat ed in a single c ent er from 2017 t o 2022. 
Patients: The response and safety data of 42 pa tien ts (27 trea ted in first-line and 15 as 
second/subsequent lines) w er e analyzed . 
Results: The objective response was 73.8%, with no differences between pa tien ts undergoing first- 
or sec ond-line. A longer, statistically sig nificant median pr ogr ession-fr ee survival (PFS) was observed 
in pa tien ts rec eiving the c ombination in first-line v s those in the sec ond/subsequent lines (19.9 
months [95% CI: 19.7–20] vs 13.1 months [95% CI: 8.6–17.6], r espectiv ely; p = 0.012). The median 
overall surviv al (OS) w as 29.9 mon ths (95% CI: 14.1–45.7) for pa tien ts trea t ed with the c ombination in 
first-line and 22.4 months (95% CI: 14.6–30.2) for those treated in subsequent lines. The combination 
was well t olerat ed 
Conclusion: We confirm the efficacy of dabr afenib/tr ametinib in BRAF-V600-mutated NSCLC. 
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. Background 

ung cancer r epr esents one of the most common and
alignant neoplasm worldwide . A ccording to the last
lobal Cancer Statistics, lung cancer is the second cancer

n terms of incidence but the first in terms of mortality
orldwide [ 1 ]. 

Among all lung canc ers, non-small-c ell lung can-
er (NSCLC) is the most abundant ( ∼85%). The treat-
ent options now available for patients with NSCLC

nclude classical chemotherapy, targeted therapy and
mmunotherapy [ 2–5 ]. From a molecular point of view
SCLC is very heterogeneous with mutations occur r ing in
ifferent tumor suppressors, genes and oncogenes [ 6 , 7 ].
mong the different mutations, alterations in TP53 , KRAS ,
TK11 and Keap1 genes are the most relev an t in terms
f abundance. Importantly, the discovery of actionable
utations in NSCLC led to the design, testing and

pproval of specific targeted therapies. The advent, for
xample, of specific drugs targeting mutated EGFR has
hanged the out c ome of these pa tien ts [ 8 ]. The same

s true for drugs specifically targeting other genomic
lterations, like ALK/ROS1 rearrangement [ 9 ], up to the
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r ecently appr ov ed drugs for KRAS mutated tumors har-
boring the specific G12C mutation [ 10 , 11 ]. 

A small, but significant in terms of absolute number,
proportion of pa tien ts (roughly 3–5%) with NSCLC have
a mutation in BRAF gene [ 7 , 12 , 13 ]. The predominant
mutation in the BRAF gene is the V600E, that is associated
with a strong increase in the kinase activity of the BRAF
gene pr oduct compar ed with that of the prot ein enc oded
by the wild-type gene [ 14 ]. 

Following the development of BRAF inhibitors in
melanoma in which BRAF mutation is present is approx-
imately 40% of metastatic cases [ 15 ], the combination
of the BRAF inhibitor dabrafenib and the MEK inhibitor
trametinib, has been appr ov ed for the tr ea tmen t of
NSCLC pa tien ts in 2017 following the positive results of
a multic ent er phase II trial [ 16 ]. 

A fter appro v al, few da ta hav e been r eported on the
use of the BRAFi MEKi combination in real-life setting
in pa tien ts with NSCL C. In this study , w e r eport a single
c ent er r etr ospectiv e analysis of r eal-lif e efficacy and saf ety
of the dabr afenib/tr ametinib combina tion in pa tien ts
with NSCLC presenting BRAF -V600 mutation. 
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. Materials & methods 

his is a single c ent er observational , r etr ospectiv e study
nvolving pa tien ts with adv anced NSCLC with BRAF V600
mostly V600E with one pa tien t with V600K and one

ith V600D) muta tion trea t ed with the c ombination
f dabrafenib and trametinib from 2017 to July 2022.
a tien ts could be enrolled only after the expression of
 wr itten infor med consen t; the enrolmen t could be
btained at any point of the pa tien ts’ hist ory, even aft er

he end of the trea tmen t with dabrafenib and trametinib.
he study was c onduct ed ac c ording t o the Good Clinical
ractice Guidelines and the Declaration of Helsinki.
he local Ethics c ommitt ee (Comitat o Etic o di Area
asta Nor d Ov est Toscana) appr ov ed of the trial design.
abrafenib plus trametinib therapy was administered

n a c ompassionat e-use setting from 2017 till Decem-
er 2019, when the Italian pharmacy agency (Agenzia

taliana del Farmaco, AIFA) appr ov ed them for NSCLC
rea tmen t. 

The muta tional sta tus of BRAF w as determined by
ealtime-PCR or by DNA sequencing. RT-PCR was per-
ormed using the AmoyDx R 

©
BRAF V600 Mutations Detec-

ion Kit (AmoyDx, Xiamen, China). Each reaction mixture
ontained 2 μl of 10 × BRAF OM (Oligo Mix), 3 μl of 8-
ethoxypsoralen solution to pr ev en t carry -over con tam-

nation and 10 μl of 2 × AmoyDx R 
©

BRAF V600 reaction
olution containing DNA polymerase and buffer with
eoxynucleoside triphosphates. The reaction mixture

15 μl) was dispensed into 0.2 ml PCR tubes. Genomic
NA (5 μl) in each sample was added to the reaction
ixture tube. 
Deep targeted sequencing and data analysis w er e

ar r ied out using Myriapod NGS Data Analysis Soft-
 are (Dia t ech Pharmac ogenetics, Jesi, AN, Italy) v.5.0.7

DiaTech Pharmac ogenetics). The target ed sequencing
ibraries w er e generated using the CE-IVD Myriapod 

R ©

GS Cancer panel DNA version 2022/05 (Diatech Pharma-
ogenetics). 

In this r etr ospectiv e cohort of pa tien ts, the effi-
acy and safety of the trea tmen t dabr afenib/tr ametinib
ombina tion w as analyzed. Pa tien ts were trea ted with
he standard dosages of dabrafenib and trametinib, as
ppr ov ed by in terna tional and na tional authorities; dose
 eductions w er e allow ed as in standar d clinical practice.
he pa tien ts w er e stratified in tw o gr oups one in which
he trea tmen t w as given as first-line and the other
eceiving the combination as second and subsequent
ines of therapy. 

In the first-line group, all pa tien ts but two received
latinum-based chemotherapy, with or without pem-
r olizumab. Tw o pa tien ts r eceiv ed only palliativ e car e.

n the second-line trea tmen t group, all pa tien ts but two
r eceiv ed only supportive care after progression, while
the r emaining tw o r eceiv ed w eekly docetaxel and oral
vinorelbine. 

Demographic, clinical and pathological data (includ-
ing age, sex, ethnicity, smoking habits, performance
status, histology, stage and presence of metastasis) w er e
r etriev ed for all the pa tien ts. In case of continuous
v ariables, the v alues w er e expr essed as median value and
range; in case of categorical values, they w er e expr essed
as number of pa tien ts having such characteristics and
percentage on the entire population. Efficacy was eval-
uat ed in t erm of objectiv e r esponse rate, pr ogr ession-
free survival (PFS) and overall survival (OS). Response was
assessed as per standard clinical practice, that is usually
after the first three cycles (that is, 3 months of therapy),
then assessments w er e r epeated with r e-evaluation ev ery
4–6 months . C omplete response (CR), partial response
(PR), stable disease (SD), pr ogr essiv e disease (PD) w er e
defined ac c ording t o R ecist Cr iter ia. 

The major aim of the study was t o c ompare the PFS
and OS in the two groups of pa tien ts. PFS and OS were
analyzed using Kaplan–Meier curves. 

Safety was assessed at each planned clinical visit, that
is every month, and were reg ist ered ac c ording t o NCI-
CTCAE version 4.0. Statistical analysis was performed for
PFS and OS using a Cox r egr ession model . 

3. Results 

Fort y-t wo patients w er e included in the analysis. Their
demog raphic, clinical and patholog ical charact eristics are
reported in Table 1 . Twen ty -seven pa tien ts received the
combination as first-line treatment, while 15 r eceiv ed the
drugs as second, or subsequent lines of therap y. T he
popula tion investiga t ed is quit e aged with a median age
of 71 years. Half of the pa tien ts were current smokers
and half w er e nonsmokers or former smokers. There
was a slight predominance of male over female (with a
percentage of male of ∼55%) and this prevalence was
similar in the pa tien ts receiving the combination in first-
line or in subsequent lines. The majority of the pa tien ts
( ∼80%) w er e in advanced stage (stage IV) and 7% of
the subjects presented with an ECOG PS of 2 or more.
Furthermor e, a significant pr oportion of pa tien ts had
brain metastasis (14% in the overall population). All but
one had stereotactic r adiother ap y. T he one who did not
r eceiv e r adiother apy underwent surgical excision of the
brain met (pathology confirmed the mutation V600E on
the metastasis). All these characteristics are in line with
similar studies reported in the literature for advanced
metastatic NSCLC [ 17–19 ]. 

The efficacy of the combination in terms of response
is reported in Table 2 . No differences were observed
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Table 1. Characteristics of the patients entering the study. 

Total population First-line Subsequent lines 

Number of patients 42 27 15 
Age median (min-max) 71 (54–92) 69 (54–92) 74 (54–88) 
Sex, n (%) 

Female 19 (45.2) 12 (44.4) 7 (46.7) 
Male 23 (54.8) 15 (55.6) 8 (53.3) 

Smoking history, n (%) 
Never smoked 14 (33.3) 10 (37.1) 4 (26.7) 
Former smoker 7 (16.7) 5 (18.5) 2 (13.3) 
Curren t smok er 21 (50) 12 (44.4) 9 (60.0) 

Race, n (%) 
White 41(97.6) 26 (96.3) 15 (100) 
Other 1 (2.4) 1 (3.7) 0 (0) 

ECOG PS, n (%) 
0 13 (31.0) 9 (33.3) 4 (26.7) 
1 26 (61.9) 16 (59.3) 10 (66.7) 
≥2 3 (7.1) 2 (7.4) 1 (6.6) 

Histology, n (%) 
A denocar cinoma 41 (97.6) 27 (100) 14 (93.3) 
Adeno-squamous 1 (2.4) 0 (0) 1 (6.7) 

BRAF mutation, n (%) 
V600E 39 (92.8) 27 (100) 12 (80) 
V600 non-E 3 (7.2) 0 (0) 3 (20) 

PD-L1, n (%) 
< 1% 31 (73.8) 20 (74.1) 12 (80) 
1–49% 5 (11.9) 3 (11.1) 2 (13.3) 
≥50% 6 (14.3) 4 (14.8) 1 (6.7) 

Stage at diagnosis, n (%) 
IV 33 (78.6) 21 (77.8) 12 (80) 
Other 9 (21.4) 6 (22.2) 3 (20) 

Site of metastases, n (%) 
Lung 21 (50) 13 (48.1) 8 (53.3) 
Pleura 20 (47.6) 12 (44.4) 8 (53.3) 
Bone 19 (45.2) 12 (44.4) 7 (46.7) 
Liver 9 (21.4) 4 (14.8) 5 (33.3) 
Brain 6 (14.3) 2 (7.4) 4 (26.7) 

Previous therapy (median) 2 

ECOG PS: Performance status according to the Eastern Cooperative Oncology Group (ECOG); PD-L1: Prog r ammed death 1 ligand. 

Table 2. Objectiv e r esponse rate. 

Total population (n = 42) First-line (n = 27) Subsequent lines (n = 15) 

CR (%) 1 (2.5) 1 (3.7) 0 (0) 
PR (%) 30 (71.4) 19 (70.4) 11 (73.3) 
SD (%) 8 (19) 5 (18.5) 3 (20) 
PD (%) 3 (7.1) 2 (7.4) 1 (6.7) 
ORR (CR + PR) (%) 31 (73.8) 20 (74.1) 11 (73.3) 
DCR (CR + PR + SD) (%) 39 (92.9) 25 (92.6) 14 (93.3) 

CR: Complete response; DCR: Disease control rate; ORR: Overall response rate; PD: Progressive disease; PR: Partial response; SD: Stable disease. 
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n terms of r esponse betw een pa tien ts receiving the
ombination as first-line or those at second or subsequent
ines. The vast majority of the pa tien ts (more than 70%)
ad a PR. PD was observed in three out of 42 pa tien ts.
v erall , the disease contr ol ra te (DCR, calcula ted as the

um of CR, PR and SD) was g reat er than 90% (92.6% in
a tien ts receiving the trea tmen t in first-line and 93.3% in

he other group). ORR, (overall response rate, CR + PR)
as also very high: respectively 73.3 and 74.1% in the
rst-line group and in the second or subsequent lines
roup (it is to note that for the six patients with brain
etastasis, the ORR was 50% either for pa tien ts receiving

he trea tmen t in first-line or in subsequen t lines). 
This translated in a PFS and OS of 18.9 and 29.9 months,
r espectiv ely, in the total population ( Figure 1 ). When
the two groups were analyzed separately, a statistically
sig nificant differenc e (p = 0.012) w as found, with pa tien ts
treated in first-line showing a longer PFS, 19.9 months
(95% CI: 19.7–20) compared with 13.1 months (95% CI:
8.6–17.6) observed in the groups receiving the trea tmen t
in subsequent lines ( Figure 2 A). The difference between
the tw o gr oups w as main tained for OS with 29.9 mon ths
(95% CI: 14.1–45.7) and 22.4 months (95% CI: 14.6–30)
for first-line treated patients and second and further lines
trea ted pa tien ts, respectively ( Figure 2 B). However, the
tr end observ ed did not r each a statistical sig nificanc e. 
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Figure 1. Kaplan–Meier curves in the overall population. (A) Reports PFS, (B) reports OS. 
OS: Overall survival; PFS: Pr ogr ession-fr ee survival . 
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Figure 2. Kaplan–Meier curves (A) reporting PFS or (B) OS in patients receiving the combination in first-line or is second/subsequent 
lines. 
OS: Overall survival; PFS: Pr ogr ession-fr ee survival; pts: Patients. 
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Regar ding safety, the tr ea tmen t w as well tolera ted
 Table 3 ). Dose reduction was necessary for only two
a tien ts, both due to pyrexia. One of these two pa tien ts
ad to stop trea tmen t because the pyrexia did not resolve
ith dose r eduction. Tr ea tmen t w as rescued 24 h after the

nd of pyrexia. 
4. Discussion 

The present study aimed at investigating the efficacy and
safety of the combination of dabrafenib and trametinib
in real-life setting in pa tien ts with BRAF V600-mutated
NSCLC. This mutation is quite rare in NSCLC ac c ounting
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Table 3. A dv erse ev ents. 

A dv erse ev ent Grade 1–2 Grade 3–4 

Pyrexia 20 (47.6%) 2 (4.8%) 
Nausea and vomiting 17 (40.5%) 0 (0) 
Fatigue 14 (33.5%) 1 (2.4%) 
Cutaneous reaction 9 (21.4%) 1 (2.4%) 
My alg ia 5 (11.9%) 0 (0) 
Anemia 3 (7.1%) 1 (2.4%) 
Increased AST/ALT 4 (9.5%) 0 (0) 
Interstitial lung disease 0 (0) 1 (2.4%) 

AST/ALT: Alanine aminotr ansfer ase/aspartate aminotr ansfer ase. 
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or approximately 3–5% of all NSCLC cases. Starting
r om the appr ov al of the combina tion of dabrafenib
nd trametinib in this specific setting, back in 2017, few
ata have been reported on the outcome of pa tien ts

reated in real-life setting with this combination. We were
ble to r etriev e 42 pa tien ts, trea t ed in our c ent er from
017 to 2022, with all the clinicopathological data, the
ut c ome and the safety profile available. Overall, the
haracteristics of the pa tien ts analyzed is similar to what
eported in other studies. We have a slight prevalence
f male (54.8%), in c ontrast t o Marchetti et al. [ 20 ] who
 eported a pr evalence of w oman among pa tien ts with
SCLC har bor ing V600E mutation in BRAF , but similar

o what reported in other collections, including the
hase II registry trial [ 17 , 18 , 21 , 22 ]. ECOG-PS, histology
nd stage w er e also similar to the charact eristics report ed
or this specific subset of pa tien ts. The median age of the
opulation here analyzed was 71 years. For comparison,

n the phase II trial [ 22 ], the median was 64. Our cohort
as ther efor e r elativ ely old and in addition included

oughly 80% of cases as stage IV. Nonetheless the
 esponses observ ed in this r etr ospectiv e analysis was
uperior to what reported in the phase II trial, with
n ORR of 73.8% compared with 63.2% in the phase

I trial. The ORR remained higher when we consider
n our cohort only those receiving the combination in
econd and subsequent lines (thus c omparable t o the
hase II, mostly c onduct ed in pa tien ts as second-line),

n which we found an ORR of 73.3%. Interestingly, our
ata are superimposable to those obtained in the French
 eal-w or d multic ent er c ohor t, repor ting an ORR of 73.8
nd 82.9% for pa tien ts receiving dabr afenib/tr ametinib
ombination in second or subsequent lines and in first-
ine, r espectiv ely [ 23 ]. Our data in terms of response
ndicat e no differenc es between pa tien ts receiving the
ombination in first-line compared with those receiving
he trea tmen t in second- and subsequent lines. How ev er,
 e observ ed a sta tistically significan t mor e pr olonged
FS in pa tien ts trea t ed in first-line c ompared with
hose treated in second/subsequent lines (19.9 versus
3.1 months). In the French cohort, PFS was 18.2 and
0.1 months for the same group of pa tien ts [ 23 ]. The same
tr end , although not r eaches the statistical sig nificanc e
was observed for OS that was 29.4 and 22.4 months for
pa tien ts trea ted in first-line and second/subsequent lines,
r espectiv ely. Since ev ery pa tien t , with the e xception of
two, had the opportunity to undergo at least two lines
of trea tmen t, we believe tha t comparing overall survival
(OS) for pa tien ts trea ted in first or subsequen t lines still
holds sig nificanc e. 

In terms of safety, dose reduction was necessary for
only two pa tien ts, both due to pyrexia, an adverse event
alr eady r eported for this tr ea tmen t [ 22 , 24 ]. 

The study has some limitations. Its r etr ospectiv e
design and r elativ ely small sample size could have
hampered its statistical po wer. Ho wever, it is to note that
even with these limitations we could detect a statistically
sig nificant differenc e in PFS between pa tien ts receiv -
ing the combination in first-line compared with those
receiving the trea tmen t in subsequen t lines. Properly
designed , pr ospectiv e studies could potentially highlight
differences also in the response rate. It is, however, to
note that the results of this study have been obtained in a
single c ent er in a real-life setting and this c ount erbalanc es
its r etr ospectiv e natur e and confirms feasibility and
activity of the combination in this specific setting. 

5. Conclusion 

In conclusion, our data not only support the use of the
combination of dabrafenib and trametinib in first-line
in pa tien ts with adv anced, metasta tic NSCLC with V600
mutated BRAF , but clearly show the feasibility of this
regimen in elder pa tien ts. 

Summary points 

• First -line treatmen t of dabr afenib and tr ametinib is effective in 
non-small-cell lung cancer patients with V600 BRAF mutation. 

• A longer, statistically significant median pr ogr ession-fr ee survival 
was found in patients receiving the combination in first-line versus 
those in the second/subsequent lines. 

• The efficacy is confirmed in r eal-w orld setting from a single center. 
• More than 70% of the patients reached a partial response. 
• The c ombina tion is safe with dose reduction nec essary only in two 

patients for pyrexia. 
• The treatment is feasible in elder patients. 
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