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List of abbreviations  

AE Adverse event  

AESI  Adverse event of special interest  

ALK Anaplastic lymphoma kinase  

ALT Alanine aminotransferase  

AST Aspartate aminotransferase  

BCC Basel cell carcinoma  

bid  Bis in  die; twice daily  

BRAF Human gene that makes a protein called B -Raf (regulated signal transduction 

serine/threonine -specific protein kinase)  

CTCAE Common Terminology Criteria for Adverse Events  

CuSCC Cutaneous squamous cell carcinoma  

DCR 

DoR 

Disease co ntrol rate  

Duration of response  

ECOG PS Eastern Cooperative Oncology Group Performance Score  

EGFR Epidermal growth factor receptor  

EML4 Echinoderm microtubule -associated protein - like 4  

FDA Food and Drug Administration  

FFPE Formalin - fixed paraffin -embe dded  

HPMC Hydroxypropyl methylcellulose  

HR Hazard ratio  

ICH  International Conference on Harmonisation of Technical Requirements for Registration of 
Pharmaceuticals for Human Use  

IFCT Intergroupe Francophone de Cancérologie Thoracique  

IRC Independent R eview Committee  

MAPK Mitogen -activated protein kinases  

MedDRA  Medical Dictionary for Regulatory Activities  

MEK Mitogen -activated protein kinase kinase  

NSCLC Non -small cell lung cancer  

ORR Overall response rate  

OS Overall survival  

PFS Progression - fre e survival  

RECIST Response Evaluation Criteria In Solid Tumors  

ROS1 ROS proto -oncogene receptor 1 tyrosine kinase  

SAE Serious adverse event  

SOC System organ class  
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1.  Background information on the procedure  

1.1.  Type II variation  

Pursuant to Article 16 of Com mission Regulation (EC) No 1234/2008, Novartis Europharm Ltd submitted 

to the European Medicines Agency on 27 July 2016 an application for a variation following a worksharing 

procedure according to Article 20 of Commission Regulation (EC) No 1234/2008.  

The following variation was requested:  

Variation requested  Type  Annexes 

affected  

C.I.6.a  C.I.6.a -  Change(s) to therapeutic indication(s) -  Addition 

of a new therapeutic indication or modification of an 

approved one  

Type II  I, II and IIIB  

 

Extension of i ndication to include the combination treatment with trametinib and dabrafenib of adult 

patients with advanced non -small cell lung cancer (NSCLC) with a BRAF V600 mutation. As a 

consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1, 5.2 and 5.3 of the Mekinist and Tafinlar SmPC are updated. 

The Package Leaflet and RMP are updated accordingly. In addition, the Worksharing applicant (WSA) took 

the opportunity to align the SmPCs of Mekinist and Tafinlar. Furthermore, the Product Information is 

brought in line with the latest QRD template version 10.  

Information on paediatric requirements  

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision s 

P/0024/2016 for Mekinist and P/0022/2016 for Tafinlar on the agreement of a paediatric i nvestigation 

plan (PIP) and CW/1/20144 on the granting of a class waiver.  

At the time of submission of the application, the PIP P/0024/2016 for Mekinist and P/0022/2016 for 

Tafinlar were not yet completed as some measures were deferred.  

Information relatin g to orphan market exclusivity  

Similarity  

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No 

847/2000, the applicant did not submit a critical report addressing the possible similarity with authorised 

orpha n medicinal products because there is no authorised orphan medicinal product for a condition 

related to the proposed indication.  

Scientific advice  

The applicant did not seek Scientific Advice at the CHMP.  
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1.2.  Steps taken for the assessment of the product  

The Rapporteur and Co -Rapporteur appointed by the CHMP for the WS procedure  were :  

Rapporteur:  Filip Josephson   Co-Rapporteur:   Paula Boudewina van Hennik  

Timetable  Actual dates  

Submission date  27 July 2016  

Start of procedure:  13 August 2016  

CHMP Lead WS Co-Rapporteur Assessment Report  7 October 2016  

CHMP/PRAC Lead WS Rapporteur Assessment Report  10 October 2016  

PRAC members comments  19 October 2016  

Updated PRAC Rapporteur Assessment Report  20 October 2016  

PRAC Outcome  27 October 2016  

CHMP members commen ts  31 October 2016  

Updat ed CHMP/PRAC Lead WS Rapporteurs Joint  Assessment Report  3 November 2016  

Request for supplementary information (RSI)  10 November 2016  

WSAôs responses submitted to the CHMP on:  23 December 2017  

CHMP/PRAC Rapporteur s Joint  Assessm ent Report  on the WSAôs responses 25 January 2017  

PRAC members comments  1 February 2017  

PRAC Outcome  9 February 2016  

CHMP members comments  13 Feb ruary 2017  

Updated CHMP /PRAC Lead WS  Rapporteur Assessment Report  on the  WSAôs 

responses  
17 February 2017  

Opinion  23 February 2017  

 

2.  Scientific discussion  

2.1.  Introduction  

In the European Union (EU), lung cancer is estimated to be the leading cause of cancer death with an 

estimated 185,000 deaths in men and 82,000 deaths in women in 2012. Besides this, lung cancer  is the 

fourth most common cancer in EU, with 214,000 cases in men and 99,000 cases in women in 2012  

(GLOBOCAN, 2012) . 

The two most prevalent sub - types of lung cancer are small cell lung cancer and NSCLC. Approximately 

85% of all lung cancers are NSCLC, wh ich is frequently further subdivided into non -squamous carcinoma 

(including adenocarcinoma, large -cell carcinoma, and other cell types) and squamous cell (epidermoid) 

carcinoma (Brambilla et al, 2014 and Schrump DS et al NSCLC; Principles and Practice of O ncology. 9th 

Edition. 2011).  
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For the majority of patients, NSCLC is diagnosed at an advanced stage with an overall poor prognosis. 

The overall survival (OS) for metastatic NSCLC is dismal with 5 -year survival of <5% (Lindsey A. et al, 

2016).  

According to the ESMO Clinical Practice Guidelines for metastatic NSCLC (Novello S. et al, 2016), in the 

absence of driver mutations first - line platinum -based doublet chemotherapy (four with a maximum of six 

cycles) is recommended in patients with good performance stat us, based on the observed prolonged 

survival and improved quality of life (QoL). A comparable efficacy has been observed with several 

regimens including cisplatin and carboplatin combinations with gemcitabine, paclitaxel and docetaxel 

(Schiller JH. et al, 2002). The addition of bevacizumab to platinum -based backbone regimen improved OS 

in non -squamous NSCLC patients with ECOG P S 0 -1 (Sandler A. et al, 2006).  

Recently, the anti -PD1 anti -body pembrolizumab has been approved as first line treatment in NSCLC 

patients whose tumours express PD -L1 with a Ó50% tumour proportion score (TPS). 

In case of epidermal growth factor receptor (EGFR) mutations or anaplastic lymphoma kinase (ALK) gene 

rearrangements, approved target therapy agents are available.  

Treatment opti ons currently available for patients with NSCLC who have experienced disease progression 

after first - line platinum combination chemotherapy depend essentially on tumour histology and the 

presence of specific biomarkers in tumour tissue. The cytostatic anti cancer drug docetaxel , alone or in 

combination with ramucirumab  and the EGFR TKI erlotinib are the only palliative treatment options 

available as monotherapy for an unselected NSCLC population (i.e., independent of tumour histology). In 

NSCLC patients with  other than predominantly squamous cell histology, pemetrexed is also available as 

second line or as maintenance therapy after first line platinum -pemetrexed combination. In NSCLC 

patients with adenocarcin oma histology nintedatinb ( a VEGFR 1 -3, FGFR 1 -3 and PDGFRŬ, ȁ tyrosine 

kinase inhibitor) has been approved in combination with docetaxel as second line therapy. The anti -PD1 

anti -body nivolumab has been approved as second line therapy.  

Despite the development of new anti -cancer treatments, advanced NSCLC remains incurable. The 

subgroup of patients with non -squamous NSCLC who benefit most from systemic treatment are those 

who receive targeted therapies based on the presence of a specific actionable molecular aberration 

(Barlesi et al 2016).  

BRAF mutations in NSCLC  

Constitutively activating mutations in the BRAF gene, first described in melanoma and then in lung cancer 

in 2002 (Davies et al 2002, Naoki et al 2002), appear to drive growth and survival of cancer cells that 

harbour them and are extremely sensit ive to selective BRAF inhibitor therapy across multiple tumour 

types (Wan et al 2004). BRAF is a serine/threonine kinase that lies downstream of RAS in the RAS -RAF-

MEK-ERK signalling  pathway, also known as the mitogen -activated -protein -kinase and is a key molecular 

cascade that regulates cell growth, proliferation, and differentiation. The vast majority of BRAF mutations 

are V600 missense mutations, which lead to constitutive activation of BRAF kinase activity, resulting in 

MAPK activation and constant tran sduction of cellular growth and inhibition of pro -apoptotic signals that 

results in a malignant phenotype.  
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BRAF V600 mutations are most commonly seen in melanoma, but are also identified in other cancers 

(Davies et al 2002). BRAF mutations are observed in  approximately 2% of NSCLC and occur most 

frequently in adenocarcinomas (Pratilas et al 2008, Cardarella et al 2013; Marchetti et al 2011). In 

contrast to melanoma, in NSCLC there is a large number of other activating BRAF mutations on exon 15 

and 11 (Tiss ot, et al 2016). BRAF V600E occurs in approximately half of all BRAF mutations in NSCLC. In 

addition to V600E, there are other BRAF V600 mutations, such as V600K, that also lead to constitutive 

activation and ar e sensitive to BRAF inhibitors. Preclinical d ata in mice suggest a potential oncogenic role 

in the development of adenocarcinoma of the lung for BRAF  V600 mutations (Nuyen -Ngoc et al 2015). 

Non -V600 BRAF mutations often occur in the phosphate binding loop and tumours harbouring those 

mutations are no t sensitive to BRAF inhibitors.  

The natural history of NSCLC harbouring BRAFV600 mutations is not completely clear due to contrasting 

results in the literature. Indeed BRAF V600E mutations in NSCLC have been associated with shorter 

overall survival (OS) an d lower response rates to platinum -based chemotherapy than in patients with 

wild - type BRAF (Marchetti et al 2011, Cardarella et al 2013, Kris et al 2014). However, a report from 

Lung Cancer Mutation Consortium indicated that there was no difference in over all survival with outcomes 

similar to the general NSCLC population (Villaruz et al 2015), whereas in the Intergroupe Francophone de 

Cancerologie Thoracique (IFCT) database BRAF V600E mutations were associated with  a slightly  longer 

survival rates  when com pared with BRAF wildtype patients.  

Importantly, BRAF mutations and other oncogenic drivers, including EGFR and KRAS mutations as well as 

ALK rearrangements, are typically mutually exclusive; this is consistent with the notion that BRAF 

mutation defines a u nique molecular subset of patients with NSCLC who may benefit from treatment that 

inhibits the MAPK pathway.  

Dabrafenib and trametinib are licensed for the treatment of BRAF V600 driven malignant melanoma and 

target two different kinases in the RAS/RAF/MEK /ERK pathway.  Dabrafenib is a selective inhibitor of BRAF 

kinase activity which competes for the ATP (adenosine triphosphate) bi nding site in the kinase domain . 

Trametinib is a reversible and selective allosteric inhibitor of the mitogen -activated extracel lular signal -

regulated kinase  (MEK)1 and MEK2 and inhibits its  kinase activity.  

The current application concerns their combined use in the treatment of BRAF V600 mutation positive 

NSCLC. BRAF V600 mutations have been identified as driving mutations in abou t 2% of patients with 

NSCLC. 

2.2.  Non - clinical aspects  

2.2.1.  Introduction  

The MAH has submitted 3 PD/PK in vitro and in vivo studies relevant to the new indication.  

2.2.2.  Pharmacology  

Primary pharmacodynamic studies  

In vitro assessment of sensitivity of several BRAF  V600E - mutant lung carcinoma - derived cell 

line models to combined dabrafenib and trametinib (Study 2013N169244_00)  

Method  
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The effect of dabrafenib and trametinib on the MAPK and PI3K/AKT pathways was characterized by 

Western blot analyses in MV522 and A375 cell l ines after treatment for 24 hours, 48 hours, or 72 hours.  

Results  

The combination of dabrafenib (10 nM, 100 nM, or 500 nM) and trametinib (5 nM or 20 nM) was more 

effective at inhibiting the MAPK pathway than both single agents. Dabrafenib at either 100 nM  or 500 nM 

in combination with 5 nM trametinib showed similar effects. Cyclin D1 was reduced by the combination of 

dabrafenib and trametinib, but not by either single agent after 24 and 48 hours of treatment in MV522 

cells. The level of phosphorylated AKT was low with and without treatment of dabrafenib and trametinib. 

Apoptosis measured by cleaved PARP was observed in BRAF V600E MV522 cells after treatment with 5 nM 

trametinib, 10 nM or 100 nM dabrafenib for 48 hours or 72 hours. Apoptosis was enhanced by t he 

combination of dabrafenib and trametinib (Figure 1).  

  

MAPK and PI3K/AKT pathway western blot analysis after treatment of BRAF V600E  lung line 
MV522 with dabrafenib, trametinib or in combination  

Both single agent and combined trametinib and dabrafenib inhibited the proliferation of the BRAFV600E 

cell line MV522 with single digit nM IC50 values, similar to what was observed in the BRAFV600E A -375 

melanoma -derived cell line.  

2.2.3.  Pharmacokinetics  

Exposure and distribution of Dabrafenib and its metabolites: GSK 2298683 (M4), GSK2285403 

(M7) and GSK2167542 (M8), in brain, lung, liver, kidney, and tumour  tissues following 22 day 

repeat oral administration of GSK2118436A in female mice bearing A375P F11s tumour  

xenografts using MALDI - IMS and LC - MS (study 2001N127421 _00)  

Method  

The primary objective of this investigative study was to assess the tissue distribution of Dabrafenib and 

its main metabolites GSK2167542 (M8), GSK2285403 (M7) and GSK2298683 (M4) in brain, lung, liver, 

kidney, and tumour  tissues from female mi ce bearing tumour  xenografts at selective time points (0, 2, 6 

and 12h post terminal dose) following repeat oral administration of GSK2118436A for 22 days at 30 

mg/kg/day. The tissue distribution of Dabrafenib and metabolites M4, M7, and M8 was examined by  

matrix -assisted laser desorption/ionization (MALDI) imaging mass spectrometry (IMS). Tissue 
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homogenate concentrations were determined by LC -MS.  

Results   

Extensive conversion (~90%) of M4 to M8 through decarboxylation occurs during the MALDI process. The 

LC-MS quantification data showed that, in general, M4 was present in markedly higher concentrations 

than M8 in the tissues analysed . Given that the conversion of M4 to M8 was shown to be consistent 

across a large range of concentrations, the signal for M8 detected by MALDI IMS was used as a surrogate 

for M4, and referred to as M4*.  

In the liver, at 2h and 6h, MALDI IMS showed that Dabrafenib, M7, and M4* shared a similar 

homogeneous multi -zonal distribution throughout the tissues with M4* being detected wit h highest 

intensity. At 12h, only M4* is still present at detectable levels. No drug - related material was detected in 

the liver by MALDI IMS at the 0h timepoint. In the kidney, M4* appeared to localize predominantly to the 

cortico -medullary junction, with highest intensity at the 2h timepoint and markedly lower intensities at 6h 

and 12h. Dabrafenib and M7 were detected at low levels in the cortex at 2h and 6h but were not detected 

in the 12h kidney tissues. No drug - related material was detected by MALDI IMS  in the 0h timepoint 

kidney tissues. In the xenograft tumour  tissues, M4* was detected at high levels in both 2h and 6h 

tissues. Low levels of Dabrafenib and M7 were also detected in the tumour  tissues at these timepoints. 

Xenograft tumour  tissues from the  0h and 12h timepoints were not analysed  by MALDI IMS.  

Dabrafenib and its metabolites M4, M7 and M8 were quantified in brain, lung, liver, kidney, and tumour  

tissue homogenates from female mice using LC -MS to provide context for the IMS measurements. In 

general, the LC -MS quantification results were in good agreement with the MALDI IMS results. In the liver 

and kidney, Dabrafenib, M7, M4, and M8 were quantified at the 2, 6, and 12h timepoints but not the 0h. 

In the xenograft tumour  tissues, Dabrafenib and t he three metabolites were quantified in the 2, 6, and 

12h tissues and Dabrafenib, M7, and M8 were also quantified at the 0h timepoint. In all tissues examined 

with the exception of the 0h tumour  tissues, M4 was detected at the highest concentrations, and t he 

highest overall levels of M4 were detected in liver, followed by kidney and tumour . Low levels of 

Dabrafenib, M7, and M8 were observed in the liver, tumour , and kidney. Low levels of M4 were also 

detected in the Group 2 and 3 brain tissues; however, the se results are likely due to blood contamination.  

Investigation into the distribution of Dabrafenib and its metabolites GSK2167542 (M8), 

GSK2285403 (M7) and GSK2298683 (M4), in brain, lung, liver and kidney following repeat oral 

administration of GSK211843 6B to mice for 2 weeks as part of a 26 week oral toxicity study 

(study 2014N224534_00)  

Method  

The primary objective of this study was to assess the tissue distribution of Dabrafenib  and its main 

metabolites GSK2167542 (M8), GSK2285403 (M7) and GSK2298683 ( M4) in brain, lung, liver and kidney 

following repeat oral administration at a target dose of 150 mg/kg/day, of GSK2118436B to male and 

female mice for 2 weeks. Dosing was conducted as part of a 26 week oral toxicity study.  

Results  

In the lung, unchanged p arent compound, Dabrafenib, and two metabolites M7 and M8 had similar 

distribution within the tissue, with drug - related material being primarily co - located in the blood vessels 

and supportive interstitial areas. This distribution is supported by the LC -MS data w here the concentration 

of drug related material is much lower in the lung homogenate than in plasma, suggesting that these 

values may be due to the presence of residual blood, rather than penetration of the drug into the tissue 

compartment itself. M4  was not detected in the lung directly by IMS but was observed at a higher 

concentration than M8 in the LC -MS analyses of tissue homogenate.  
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2.2.4.  Ecotoxicity/environmental risk assessment  

Trametinib is an orally bioavailable, reversible, highly selective, allos teric inhibitor of MEK1) and MEK2. 

Dabrafenib is an orally bioavailable inhibitor of B -Raf (BRAF) protein with potential antineoplastic activity. 

In the current type II variation application, Novartis is seeking approval for the combination of trametinib 

and dabrafenib in the treatment of adult patie nts with advanced NSCLC  with a BRAF V600 mutation.  

Phase I  

Accounting for the 5 -year survival of patients diagnosed with NSCLC, the estimated 5 -year partial 

prevalence of NSCLC show that 318,611 individuals diag nosed with NSCLC within the previous 5 years 

were alive in 2012 in the targeted European region. The corresponding prevalence proportion was 6.2 per 

10,000. This 5 -year prevalence estimate is likely to represent the upper range of the prevalence of 

NSCLC in the EU region of interest (EUCAN; Pagano et al 2010).  

Compared to melanoma, the frequency of BRAF -mutations is very rare in NSCLC and can be detected in 

only 1 -2 of 100 cases of NSCLC. Furthermore, only approximately half of them harbour  the activating 

V600 mutation (Kris et al 2014; Nguyen -Ngoc et al 2015).  

Using this information to refine the prevalence derived above for NSCLC, (i.e. a maximum of 2% of the 

6.2 in 10ô000 NSCLC patients have mutated BRAF V600), results in a prevalence of BRAF V600 mutated 

NSCLC of 0.124 in 10ô000. 

The tables summarising the main study results for dabrafenib and trametinib have been updated.  

Table 1.  Summary of main study results for dabrafenib  

Substance (INN/Invented Name): dabrafenib / Rafinlar  

CAS - number (if available): 1195768 -06 - 9  

PBT screening   Result  Conclusion  

Bioaccumulation potential -  log 

Kow  

OECD107  Log Dow (pH 7) = 3.384  Potential PBT (Y/N)  

PBT - assessment  

Parameter  Result relevant for 

conclusion  

 Conclusion  

Bioaccumulation  

 

log Kow   3.384  not B  

BCF <10   

Persiste nce  DT50 or ready 

biodegradability  

  

Toxicity  NOEC or CMR    

PBT - statement :  The compound is not considered as PBT nor vPvB  

Phase I  

Calculation  Value  Unit  Conclusion  

PEC surfacewater  1.5 (default)  

0.36186 (refined 

based on prevalence)  

mg/L  > 0.01 thre shold  

Other concerns (e.g. chemical 

class)  

  No 

Phase II Physical - chemical properties and fate  

Study type  Test protocol  Results  Remarks  

Adsorption -Desorption  OPPTs 835.1110  Koc =2460   

Ready Biodegradability Test  OECD 301  Not inherently biodegradable  

Ultimate biodegradation 

(DOC) = 0%  

Primary degradation = 81%  

 

Aerobic and Anaerobic 

Transformation in Aquatic 

Sediment systems  

OECD 308  DT50, whole system =162 -307 days   
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Phase IIa Effect studies  

Study type  Test protocol  Endpoint  value  Unit  Remarks  

Algae, Growth Inhibition Test/  

Pseudokirchneriella subcapitata   

OECD 201  NOEC 0.22  mg/L   

Daphnia sp . Reproduction Test  OECD 211  NOEC 0.058

3 

mg/L  No toxicity observed 

but upper limit of 

test limited by low 

water solubility  

Fish, Early Life Stage Toxicity 

Test/  Pimephales promelas   

OECD 210  NOEC 1.47  mg/L   

Activated Sludge, Respiration 

Inhibition Test  

OECD 209  NOEC 312.5  mg/L   

Phase IIb Studies  

Bioaccumulation  

 

OECD 305  0.01 mg/L  

BCFss = 4.38  

BCFk = 3.46  

Depuration:  

DT50  = 0.71 days  

DT95  = 3.06 days  

0.1 mg/L  

BCFss = 3.98  

BCFk = 3.40  

Depuration:  

DT50  = 0.74 days  

DT95  = 3.19 days  

Oncorhynchus 

mykiss  

Sediment dwelling organism, 

water chironomid toxicity test  

OECD 218  NOEC 64  mg/k

g 

Chironomus riparius  

Table 2.  Summary of main study results for trametinib  

Substance (INN/Invented Name):  Trametinib / Tafinlar  

CAS - number (if available):  871700 -17 -3 or 1187431 -43 -1 (trametinib  dimethyl sulfoxide )  

PBT screening   Result  Conclusion  

Bioaccumulation potential  ï  

log Kow 

OECD107  log KOW = 4.04  not B  

PBT - assessment  

Parame ter  Result relevant for 

conclusion  

 Conclusion  

Bioaccumulation  

 

log Kow log KOW = 4.04  not B  

BCF -   

Persistence  DT50 or ready 

biodegradability  

-   

Toxicity  NOEC or CMR  -   

PBT - statement  trametinib is not PBT, nor vPvB.  

Phase I  

Calculation  Value  Uni t  Conclusion  

PEC surfacewater  , refined Fpen  (based 

on prevalence)  

0.00241  µg/L  < 0.01 threshold  

Other concerns (e.g. chemical 

class)  

not investigated    

Trametinib is not considered to be PBT, nor vPvB.  

The PECsurfacewater for trametinib is 2.41 ng/L, which is below the action limit of 0.01 µg/L. Trametinib 

is not expected to pose a risk to the environment.  
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2.3.  Discussion on non -clinical aspects  

The in vitro studies looking at both anti -proliferative effects and changes in signalling , apoptosis and cell 

cycle biomarkers indicate that a BRAFV600E  NSCLC model behaves very similarly to a BRAFV600E 

melanoma model when treated with single agent and with combined dabrafenib and trametinib. The data 

presented are consistent with dual inhibition of the BRAF and ME K signaling pathways having the 

potential to benefit BRAF V600E mutation positive lung cancer.  

Dabrafenib and its three metabolites were well distributed into tumours  with M4 being the most abundant 

of the dabrafenib - related components (maximum concentrati on (C max ) ~7 times higher than that of 

dabrafenib). C max  of dabrafenib, M4, M7 and M8 in tumours  were between 0.3 and 1.8 times those in 

plasma (0.5 times for dabrafenib). The concentrations in the lung were low (generally 0.1 to 0.2 times 

those in plasma at 0.5 h post - final dose in normal mice; less in tumour -bearing mice at later times after 

last dose).   

The studies presented as part of the ERA have already been assessed in relation to the first MAA 

indication (melanoma) and the addition of a new indicati on (increased usage) does not change the 

conclusion that neither dabrafenib nor trametinib are expected to po se a significant risk to the 

environment.  

For t rametinib the PEC remains below the trigger value of 0.01 ȉg/L and a Phase II assessment is not 

requ ired.  

For dabrafenib, the Phase II Tier A risk assessment suggests no risk for surface waters, groundwater and 

microorganisms in sewage treatment plant activated sludge, with the highest risk ratio of 0.000244 found 

for surface water. Adsorption potential of dabrafenib observed in batch equilibrium studies with sludge 

remained well below the trigger level for a terrestrial assessment. The study on transformation in water -

sediment study showed significant shifting of dabrafenib  into sediment compartments the refore leading to 

a Tier B risk assessment for sediments.  

Dabrafenib shows modest toxicity to the sediment -dwelling larvae of Chironomus riparius and the 

subsequent risk assessment for sediment compartments resulted in a risk ratio of 0.0024 indicating no 

risk of this API for sediments.  

In a bioconcentration study in fish, dabrafenib showed very low bioaccumulation potential with a 

maximum BCF ss of 4.38.  

Considering the above data, dabrafenib is not expected to pose a  significant  risk to the environment.  

2.3.1.  Conclusion on the non - clinical aspects  

The non -clinical data submitted  is considered acceptable. Dabrafenib and/or trametinib  is not expected to 

pose a risk to the environment.  
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2.4.  Clinical aspects  

2.4.1.  Introduction  

GCP 

The Clinical trials were performed in accordanc e with GCP as claimed by the applicant.  

The applicant has provided a statement to the effect that clinical trials conducted outside the community 

were carried out in accordance with the ethical sta ndards of Directive 2001/20/EC.  

Å Tabular overview of clini cal studies  

This application for dabrafenib in combination with trametinib for the treatment of BRAF V600 mutation -

positive advanced NSCLC is based on the results of a single Phase II BRF113928 study  at the time of 

initial NSCLC application (data cut -off 7-Oct -2015) . 
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2.4.2.  Pharmacokinetics  

2.4.2.1.  Methods  

Analytical methods  

Plasma samples from study BRF113928 Cohort A (dabrafenib and metabolite) were analysed at Aptuit, 

Verona, Italy using two separate validated assays; one assay (Method VPT0224)  to measure dabrafeni b 

and its two metabolites hydroxy -dabrafenib (M7) and desmethyl -dabrafenib (M8), and one (Method 

VPT0225)  for carboxy -dabrafenib (M4). These assays were previously used and discussed in the original 

MAA assessment for dabrafenib. The validation report was since updated with more long - term stability 

data. Cohort B and Cohort C samples from study BRF113928 were assayed at Covance, Madison, 

Wisconsin (WI). An assay was validated to simultaneously measure dabrafenib, hydroxy -dabrafenib (M7), 

desmethyl -dabrafeni b (M8), and trametinib in human plasma (Method GGGHPP) and a separate assay was 

validated to measure carboxy -dabrafenib (M4) in human plasma (Method G83HPP) . As sample analysis 

was performed at two different bioanalytical sites, cross validation was perfor med between these sites.  

Method VPT0224/VPT1817:  

Dabrafenib and metabolites M7 and M8 were analysed at Aptuit using UHPLC -MS/MS. Calibration range 

was 1 to 1000 ng/mL. Adequate between -  and within - run accuracy and precision was demonstrated. 

Stability in  human plasma was shown for 3 freeze - thaw cycles, in room temperature for 24 hr, and at 

-20°C for 12 months for dabrafenib and 6 months for the metabolites. Cross -validation with Covance was 

made by analysing cross validation samples (3, 50 and 800 ng/mL) in a minimum of 6 replicates by both 

Aptuit and Covance, using the validated assay appropriate to each laboratory. For all of the cross 

validation test samples the % difference between laboratories was less than 20% and therefore within 

acceptance criteria  for equivalence of the results of the two laboratories.  

Method VPT0225/VPT1818:  

The dabrafenib metabolite M4 was analysed at Aptuit using UHPLC -MS/MS. Calibration range was 5 to 

5000  ng/mL. Adequate between -  and within - run accuracy and precision was demo nstrated. Stability in 

human plasma was shown for 5 freeze - thaw cycles, in room temperature for 24 hr, and at -20°C for 12 

months. Cross -validation with Covance was made by analysing cross validation samples (15, 250 and 

4000 ng/mL) in a minimum of 6 repli cates by both Aptuit and Covance, using the validated assay 

appropriate to each laboratory. For all of the cross validation test samples the % difference between 

laboratories was less than 20% and therefore within acceptance criteria for equivalence of the  results of 

the two laboratories.  

Method GGGHPP:  

Dabrafenib, M7, M8 and trametinib were analysed at Covance using HPLC with MS/MS detection. The 

validated concentration range was 1.00 to 1000 ng/ml for dabrafenib and metabolites, and 0.250 to 250 

for tram etinib. Long -term stability in frozen matrix K 2EDTA ( -10 to -30°C and -60 to -80°C, respectively) 

was shown for 657 days for all analytes. Long - term stability in frozen matrix K 3EDTA was shown for 225 

days. Freeze - thaw stability was shown for 5 cycles. The  method was originally validated for K 2EDTA. QC 

samples prepared in human plasma K 3EDTA were evaluated to determine cross validation method 

performance from K 2EDTA to K 3EDTA. The results confirmed the acceptability of using K 3EDTA as 

anticoagulant. Cross v alidation against Aptuit was performed by comparing analysis results for QC 

samples. Acceptance criteria were met.  
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Method G83HPP:  

Carboxy -dabrafenib was analysed at Covance using HPLC with MS/MS detection. The validated 

concentration range was 5.00 to 500 0 ng/ml. Long - term stability in frozen matrix K 2EDTA was shown for 

308 days in -10 to -30°C and for 682 days at -60 to -80°C. Long - term stability in frozen matrix K 3EDTA 

was shown for 99 days. Freeze - thaw stability was shown for 5 cycles. Cross validation of method 

performance from K 2EDTA to K 3EDTA confirmed the acceptability of using K 3EDTA as anticoagulant. Cross 

validation against Aptuit was performed by comparing analysis results for QC samples. Acceptance 

criteria were met.  

Table 3.  Method validation reports in cluded in the current variation application  

Document no.  method  Analyte  Vendor  Includes  Comment  

2011N130965_01  VPT0224  dabrafenib, 

hydroxy -
dabrafenib, 
desmethyl -
dabrafenib  

Aptuit  Addendum 1: 
Original full validation 
+ additional long -
term stability data  

PARTLY NEW: Original 
method validation report 
submitted in the original 
MAA for Tafinlar. 
Addendum updated with 
long - term stability data, 
not previously submitted  

2011N130964_01  VPT0225  carboxy -
dabrafenib  

Aptuit  Full validation  Original method validation 
report Addendum 1 was 
submitted for the original 
MAA for Tafinlar.  

2013N184873_00  VPT1817  dabrafenib, 

hydroxy -
dabrafenib, 
desmethyl -
dabrafenib  

Aptuit  Cross validation with 
Covance, cross 
validation of 
anticoagulants, 

effects of haemolysed 
and hyperlipidae mic 
plasma  

PARTLY NEW: Method 
based on VPT0224, but 
more details added  

2013N184872_00  VPT1818  carboxy -
dabrafenib  

Aptuit  Cross validation with 
Covance, cross 
validation of 
anticoagulants, 

effects of haemolysed 
and hyperlipidaemic 
plasma  

PARTLY NEW: Method 
based on VPT0225, but 
more details added  

2015N244953_00  GGGHPP dabrafenib, 

hydroxy -
dabrafenib, 
desmethyl -
dabrafenib, 
trametinib  

Covance  Addendum 2: 

Original full validation 
+ Additional stability 
data, cross validation 
for counter ion, cross 
validation wi th Aptuit  

PARTLY NEW: Original 
method validation report 
submitted in the original 
MAA for Mekinist. 
Addendum  2 not 
previously submitted  

2015N266466_00  G83HPP carboxy -
dabrafenib  

Covance  Addendum 1: 

Original full validation 
+ Additional stability 
data, cro ss validation 
for counter ion, cross 
validation with Aptuit  

NEW: Method not 
previously assessed.  

Pharmacokinetic and pharmacodynamic analysis  

Pharmacokinetic data were obtained from the phase II study BRF113928 in patients with Stage IV BRAF 

V600E mutant NSCLC.  

In Cohort A, subjects took dabrafenib 150 mg twice daily under fasting conditions. In Cohort B, Cohort C 

and crossover from Cohort A, subjects took the combination of dabrafenib 150 mg twice daily and 

trametinib 2 mg once daily.  
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Only sparse PK sa mpling was performed. PK samples were collected at study visits in Week 3, Week 6, 

Week 12 and Week 18. At Week 3, one sample was obtained prior to study treatment administration 

(between 8 to14 hours after the evening dose dabrafenib on the previous day) and a second sample was 

obtained 1 to 3 hours following the morning dose. For the rest of the scheduled visits, only one PK sample 

was obtained 2 to 14 hours after the most recent dose of study treatment or prior to the second daily 

dose on that day, i.e. samples could be denoted either post -dose or pre -dose for dabrafenib. Date and 

exact time of PK sample and of most recent dose were recorded.  

All PK concentration data analyses were conducted for the monotherapy cohort and combination cohorts, 

separately. No formal comparison was conducted between the Monotherapy Cohort A and the 

Combination Cohorts B and C. Standard summary statistics were calculated. In addition, the 

pharmacokinetics of dabrafenib and trametinib was determined using a non - linear mixed eff ects 

modelling approach. Post -hoc estimates of population PK parameters including apparent clearance (CL/F), 

Vc/F, and absorption rate constant (ka) were estimated, when data permitted.  

Exposure - response analyses were conducted among subjects who have PK c oncentration data from the 

Week 3 visit. All analyses were conducted for the monotherapy cohort and combination cohorts, 

separately. All analyses were exploratory in nature and included analyses of tumour response/PFS based 

on Investigator or IRC assessmen ts.  

2.4.2.2.  Results  

Summary statistics of plasma concentration data  

Summary statistics were presented for pre -  and post -dose plasma concentrations at all study visits (Week 

3, 6, 12 and 18). For results of the population pharmacokinetic analysis of these data, see  below.  

Pre-  and post -dose concentrations at week 3 were obtained within a relatively narrow time window (8 -14 

after dabrafenib evening dose and 1 -3 hr after morning dose) and summary statistics are presented 

below. The variability was high.  
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Table 4.  Summary  of p re -  and post - dose plasma concentration data for dabrafenib, metabolites 
and trametinib at WEEK 3 visit, in Cohort A and Cohort B (Study BRF113928)  

 Monotherapy (Cohort A)  Combination (Cohort B)  

Analyte  Pre-dose  
(8 -14 hr after last 
dabrafenib dose)  

Post -dose  
(1 -3 hr after 

morning dose)  

Pre-dose  
(8 -14 hr after last 
dabrafenib dose)  

Post -dose  
(1 -3 hr after 

morning dose)  

Dabrafenib  

Median (ng/ml) [N]  

Min -Max  

 

40.4 [20]  

7 -  230  

 

2038 [63]  

16 -  4433  

 

70.2 [19]  

15 -  3340  

 

1640 [37]  

412 -  4140  

Hydroxy -dabra fenib  

Median (ng/ml) [N]  

Min -Max  

 

68 [20]  

18 -  335  

 

919 [63]  

5 -  2421  

 

74.5 [19]  

13 -  1230  

 

860 [37]  

192 -  2120  

Carboxy - dabrafenib  

Media (ng/ml)n [N]  

Min -Max  

 

3854 [20]  

698 -  15930  

 

4265 [63]  

26 -  24463  

 

3830 [19]  

1960 -  10300  

 

4395 [38]  

180 -  13500  

De smethyl - dabrafenib  

Median (ng/ml) [N]  

Min -Max  

 

283 [20]  

112 -  1355  

 

330 [63]  

4 -  1044  

 

313 [19]  

70 -  809  

 

445 [37]  

4 -  1730  

Trametinib  

Median (ng/ml) [N]  

Min -Max  

 

N/A  

 

N/A  

 

12.9 [26]  

9 -  25  

 

24.6 [37]  

11 -  42  

In the figure below, dabrafenib plasma conce ntration is plotted vs. time after dose for Cohort A and 

Cohort B. There are no apparent differences between the Cohorts. No comparison of trametinib 

concentrations with and without dabrafenib can be made as trametinib was only administered in 

combination.   

 

Figure 2.  Comparison of concentration vs time data for dabrafenib at Weeks 3, 6, 12 and 18 in     

Cohort A (monotherapy) and Cohort B (combination with trametinib)  
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Population pharmacokinetic analysis  

Data from Study BRF113928 were included in this pop PK analysis. Subjects in Cohort A received 

dabrafenib monotherapy (150 mg BID) and subjects in Cohort B and C received dabrafenib (150 mg BID) 

in combination with trametinib (2 mg QD). PK samples were obtained at Week 3 (pre -dose and 1 -3 hours 

post -dose) a nd pre -dose or 2 -14 hours post -dose at Weeks 6, 12 and 18. A total of 146 subjects had 

measured plasma concentration data and were included in the population pharmacokinetic analyses with 

76 subjects who received dabrafenib monotherapy and 70 subjects who received dabrafenib and 

trametinib combination. The number of dabrafenib concentrations included in the analyses was 536.  

The previously established dabrafenib and trametinib population PK models were used to describe the PK 

data from this study and provid e posthoc estimates of oral clearance (CL/F) and volume of distribution 

(VC/F).  

An external validation approach was used to confirm the data from the current study were consistent with 

data used in prior analyses (primarily melanoma). The final model para meters used to describe the 

dabrafenib and trametinib monotherapy and combination data from study BRF113220 (GlaxoSmithKline 

Document Number 2012N144949_02) were fixed to the final parameter estimates (fixed and random 

effects).  

Trametinib popPK  

The previ ous developed trametinib model and parameter estimates to predict the exposure of the 

subjects in the BRF113928 study was deemed to not describe the trametinib data adequately. The data 

from BRF113928 was subsequently pooled with the previous model data an d a study specific covariate 

was introduced on CL/F and Vc/Fm, see Figure 3  for  visual predictive check of updated model. The 

updated model was fitted to the pooled data. Study effect was found to be statistically significant on CL/F 

(0.86 (95%CI: 0.80, 0. 92)) and Vc/F (0.49 (95%CI: 0.33, 0.65)). The median post -dose (1 to 3 hr) 

trametinib concentrations levels at Week 3 in the current study were 1.21 times higher than previously 

reported for study BRF1132 20 for the same dosing regimen.  

 

Figure 3. Trametin ib visual predictive check (prediction corrected) of updated model  
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Dabrafenib popPK  

Dabrafenib PK was deemed by the applicant to be adequately described by the previously developed two -

compartment PK model structure including significant covariates of weig ht (CL/F, Vc/F, Q/F), sex (CL/F) 

and a small effect of the combination with trametinib (CL/F). Some parameters including Ka, tlag, power 

of dependence of CLIND,SS on absorbed dose (Alpha), T50, Q/F and oral peripheral volume of 

distribution (Vp/F) and the associated inter -subject variability, were fixed as the data collected in the 

study  would be unlikely to allow accurate estimation due to lack of dose range and lack of samples 

collected during the absorption phase.  Visual predictive check is shown in Figure 4 and parameter 

estimates in Error! Reference source not found.  

 

Figure 4.  Dabrafenib visual predictive check (prediction correction)  
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Table 5.  Dabrafenib population parameter estimates of the previously developed model and 
model containing only BRF113928 study  data  

 

 

Effect of Race  

Race was tested as a covariate on CL/F of dabrafenib and found to be similar in Asians and Caucasians. In 

the dabrafenib dataset, only 19 (13%) subjects were of Asian race. However, the exposure in these 

subjects was within the range observed in other subjects ( Error! Reference source not found. ). The 

Applicant also provided a summary table of exposure data from other studies, indicating no clinically 

relevant differences in exposure between Japanese and Ca ucasian subjects ( Figure 5).  
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Open triangles represent observed concentrations from Asian race; closed circles represent observed concentrations from all o ther 

races.  

Figure 5. Individual dabrafenib concentration - time data from BRF113928 by race  

Table 6.  Dabrafen ib AUC(0 -Ű) on Day 21 after 150 mg BID alone or in combination with 

trametinib 2 mg QD  

 

Exposure response analysis   

Exposure - response analysis was performed using the smaller dataset (n=17) for which pre -dose 

concentrations (no more than one hour before the dose and between 8 to 14 hours after the previous 

dose) in Week 3 were available. The response endpoints evaluated were inv estigator -assessed ORR and 

PFS. 
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2.4.3.  Discussion on clinical pharmacology  

Only sparse PK data were collected in study BRF11392 8. The pr esented summary statistics of these data 

are not considered very informative, given the diverse time points over the dosing intervals at which the 

samples were drawn.  

Both the popPK model for trametinib and the popPK for dabrafenib show bias at high conce ntrations. 

Population PK results for trametinib show that CL/F and VC/F were estimated to be around 15 and 50 

percent lower respectively, compared to the previously reported values for melanoma patients. This is 

however not considered clinically relevant.  

The estimated model parameters show similar PK for dabrafenib as previously reported. Based on the 

population pharmacokinetic analysis, the MAH suggests the inclusion in  section 5.2 of the Tafinlar SmPC 

that there are no significant differences in the phar macokinetics of dabrafenib between Asian and 

Caucasian patients . Although this conclusion is based on only 19 Asian patients (13%) in the dabrafenib 

Pop-PK dataset, the suggested comparable exposure is supported by independent data obtained in 

Japanese pat ients. This, together with the lack of differences with respect to safety between 

Asian/Japanese and Caucasian patients, warrants the conclusion that no dose adjustment is needed in 

Asian patients  (see sections 4.2 and 5.2 of the SmPC) .  

There were no subs tantial changes made to the information in the PK section  of the SmPC. The proposed  

changes in the pharmacokinetic information of the SmPCs are of editorial nature and are acceptable.  

2.4.4.  Conclusions on clinical pharmacology  

The p roposed changes in the pharmac okinetic sections of the SmPC are mainly editorial and are 

considered acceptable.  

2.5.  Clinical efficacy  

2.5.1.  Dose response study(ies)  

The proposed dosing regimen of dabrafenib 1 50 mg orally BID (i.e., twice daily) and trametinib 2 mg 

orally OD (i.e., once daily) i n patients with metastatic NSCLC harbouring  a BRAF V600 mutation is the 

same as what has already been approved for the indication in metastatic melanoma, and has been 

selected on the basis of nonclinical data and clinical efficacy and safety data essential ly performed in 

melanoma  patients (See EPAR for WS -0736) .  

The dabrafenib - trametinib combination regimen was assessed  in the Phase I/II Study BRF113220  (a 

study investigating  dabrafenib alone versus combined dabrafenib and trametinib (D+T) in p at ient s with  

BRAF V600 mutation -positive metastatic melanoma) .  

Study BRF113220 was performed to determine the optimal dosage of trametinib when administered  in 

combination with dabrafenib for the treatment of patients with BRAF V600 mutation positive stage IIIc or 

IV  melanoma. In Part B of study BRF113220 patients were enrolled in escalating dose cohorts of 

dabrafenib and trametinib.  
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In Part C of this study the efficacy of two dose levels were evaluated in patients with BRAF V600 positive 

melanoma: dabrafenib 150 mg twice daily with trametinib 1 mg once daily (150/1 dose) and dabrafenib 

150 mg twice daily with trametinib 2 mg once daily (150/2 dose). The 150/2 dose was selected over the 

150/1 dose based on increased clinical activity. Data from the primary analysis of  Study BRF113220 Part 

C showed a confirmed ORR of 76% and 50%, and median duration of response (DoR) of 10.5 months and 

9.5 months for the combination 150/2 dose and the 150/1 dose, respectively (Flaherty et al 2012b).  

2.5.2.  Main study  

Title of Study BRF113928: A Phase II study of the BRAF inhibitor dabrafenib as a single agent 

and in combination with the MEK inhibitor trametinib in subjects with BRAF V600E mutation 
positive metastatic (stage IV) non - small cell lung cancer (NSCLC)  

 

Figure 6. Design of the pivota l BRF113928 study  
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Methods  

Study participants  

Key Inclusion Criteria  

¶ Histologically or cytologically -confirmed diagnosis of NSCLC Stage IV NSCLC determined to be 

BRAF V600E mutation -positive.  

¶ For Cohorts A and Cohort B, documented tumour  progression after receiving at least one prior 

approved platinum -based chemotherapy regimen for advanced stage/metastatic NSCLC  

¶ Measurable disease according to RECISTv1.1  

¶ ECOG 0-2.  

¶ Subjects with concomitant EGFR/ALK mutations were eligible if previously treated with EGFR or  

ALK inhibitors  

Key Exclusion Criteria  

¶ Active brain metastases  

¶ Increased cardiovascular risk (defined)  

¶ History of retina vein occlusion and interstitial lung disease (trametinib)  

BRAF V600E testing from local laboratory was used for enrolment eligibility.  Central confirmation testing 

for the BRAF V600E mutation (according to the Oncomine Universal Dx Test performed on the Ion Torrent 

PGM Dx System -  Life Technology Corporation, a Thermo Fisher Scientific company -  selected as the 

companion diagnostic ) . 

Treat ments  

Patients with metastatic NSCLC harbouring a  BRAF V600E mutation were enrolled into the three cohorts 

sequentially:  

Cohort A -  dabrafenib 150 mg BID  as monotherapy : patients were required to have relapsed or 

progressed after  receiving at least one pri or platinum -based chemotherapy regimen before enrolment.  

Cohort B and C ï dabrafenib 150 mg BID and trametinib 2 mg OD : In cohort B patients were required to 

have relapsed or progressed after receiving at least one platinum -based chemotherapy but not to h ave  

received more than three prior systemic anti -cancer therapies.  

Patients were instructed to take dabrafenib at 150 mg twice daily, either as monotherapy or in 

combination with trametinib with approximately 200 mL of water under fasting conditions, eithe r one 

hour before or 2 hours after a meal. Subjects were encouraged to take their doses at 12 hour intervals 

and at similar times every day. For combination therapy, subjects were instructed to take trametinib 2 

mg once daily along with the first dose of d abrafenib 150 mg as described above, while the second dose  

of dabrafenib 150 mg was administered approximately 12 hours after the morning dose.  
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In all cohorts, patients were treated until clinical or radiological disease progression according to RECIST 

1. 1 criteria based on investigator assessment, unacceptable toxicity, and/or consent withdrawal. Tumo ur 

assessments were performed every 6 weeks until week 36, and every 12 weeks thereafter (±7 days). 

Upon discontinuation of study drug , information w as colle cted on any subsequent anti -cancer therapy, 

survival and disease progression if not previously confirmed. Survival and new anti -cancer therapy follow -

up were to be continued until a minimum of 70% of the subjects had died in each cohort or five years 

have passed since the last subjectôs first dose, whichever came first. 

In Cohort A cross -over to dabrafenib - trametinib combination treatment after progression on dabrafenib 

monotherapy was allowed.  

Objectives  

The primary objective of the BRF113928 trial was to  evaluate objective tumo ur response rate (ORR) 

based on investigator assessment (according to RECIST 1.1) in patients with Stage IV BRAF V600E 

mutant NSCLC administered dabrafenib as a single -agent (Cohort A) and in combination with trametinib 

(Cohorts B a nd C).  

Secondary objectives included evaluation of duration of response (DoR), progression free survival (PFS), 

and overall survival (OS) in the three cohorts, evaluation of pharmacokinetics and safety.  

Exploratory objectives were: a) to explore the mole cular mechanisms of sensitivity and resistance to 

dabrafenib as single agent (cohort A) or in combination with trametinib (cohort B and C); b) to explore 

exposure - response relationship, tumour  size measurements or other clinical or safety endpoints; c) to 

explore a circulating cell free DNA blood based test to determine whether BRAF mutation in cfDNA 

correlate with mutations in the tumour  tissue; d) to explore cytokine and angiogenesis factors as 

potential soluble markers associated with tumour  response; e)  to evaluate ORR and DoR in patients 

crossing over from the dabrafenib monotherapy arm to the combination arm; f) pharmacogenetics.  

No formal comparison was conducted between the monotherapy and combination cohorts.  

Outcomes/endpoints  

The primary study end point was ORR :  percentage of patients who had a confirmed complete response 

(CR) or partial response (PR) according to RECIST 1.1 criteria based on investigator assessment. Patients 

with not evaluable (NE) or missing best overall response  were treated as n on- responders . The best 

overall response was the best confirmed response recorded from the start of treatment until disease 

progression, start of new anti -cancer therapy, or death, whichever occurred earlier. Best confirmed 

response based on Independent Re view Committee  (IRC) assessment was also provided as supportive 

analysis, together with a concordance analysis between investigator and IRC assessment . 

Secondary endpoints included :  

-  Duration of response (DoR ):  time (in months) from first documented evide nce of CR or PR  until 

documented disease progression or death due to any cause, whichever was first, in the subgroup of 

pati ents with a confirmed CR and PR . 

-  PFS: interval (in months) between the first dose of study medication and the earlier date of dise ase 

progression or death du e to any cause.  

-  OS:  time ( in months )  from first dose of study drug until the  date of death due to any cause .  
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If a subject had not progressed, was alive, and did not start  new anti -cancer therapy, PFS was censored 

at the date of the last adequate assessment. Patients who had not died were censored at the date of last 

contact (as recorded in the eCRF). Subjects who permanently discontinue study treatment for reasons 

other than disease progression, but do not withdraw from the st udy, will continue to have efficacy 

assessments (radiological) until documentation of progression or until the beginning of new anti -cancer 

therapy. Ra diological assessment was every 6 weeks until week 6, and then every 12 weeks.  

All subjects underwent loc al screening to define their BRAF V600E mutation status as part of the entry 

criteria. Subsequently, the BRAF mutation status for subjects enrolled on study was confirmed in a central 

laboratory. An exploratory biomarker analysis was also to be performed.  

Exploratory analyses were performed in order to evaluate disease burden at baseline, time to response, 

maximum tumour  size reduction, time to progression for the immediate prior anti - cancer therapy for 

metastatic disease, and lesion volumetric data.  

Sample  size  

The sample size for each cohort was planned so that statistical power of at least 90% and alpha levels of 

less than 0.05 were achieved  for Investigator assessed ORR.  

-Monotherapy Cohort A: The sample size was based on the hypothesized ORR for dabrafe nib using a two -

stage Green -Dahlberg design, in order to enable early stopping for futility and obtaining more precision 

for the estimate of ORR. The monotherapy cohort was further expanded (amendment) to enrol  60 

subjects to provide a better precision of the ORR estimate for dabrafenib monotherapy.  

-Combination Cohort B: The sample size was based on the hypothesized ORR for dabrafenib and 

trametinib combination using a two -stage Green -Dahlberg design. The planned sample size was 40 

subjects with 20 subjec ts in each stage. This design corresponded to a type I error of 0.032 and power of 

92.2% to conclude that ORR was >30% from the data assuming that the ORR in the population was 

Ó55% (H0: ORR Ò30%, H1: ORR Ó55%). 

-Combination Cohort C: The sample size for C ohort C was based on the hypothesized ORR for dabrafenib 

and trametinib combination in subjects who had not received prior systemic anti -cancer therapies for 

metastatic disease using a 1 -stage exact -binomial design. The planned sample size was 25 subjects.  This 

design corresponds to a type I error of 0.044 and a power of 92.2% to conclude that ORR was >30% 

from the data assuming that the ORR in the population  was Ó 60% (H0: ORR Ò30%, H1: ORR Ó60%). 

Randomisation  

This was a single arm study, therefore patients were not randomised.  

Blinding (masking)  

This was an unbl inded study.  

Statistical methods  

The analysis populations were defined separately for Monotherapy  Cohort A and the Combination Cohorts 

B and C.  

-  Monotherapy Cohort A:  
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1-  Monotherapy All Treated Population :  all subjects who received at least one dose of study treatment, 

irrespective of their prior lines of tr eatment for metastatic disease.  

2-  Monothe rapy Second -Line Plus Population :  all subjects who had relapsed or progressed after receiving 

at least one line of prior anti -cancer therapy for metastatic disease.  

3-  Monotherapy First -Line Population :  all subjects who had not received any prior anti -canc er  therapy for 

metastatic disease .  

4-  Crossover Population : subjects who were assigned to monotherapy cohort and elected to crossover to 

combination treatment following disease progression on m onotherapy . 

-  Combination Cohorts B and C:  

1-  Combination All  Treated Population : all subjects who received at least one dose of study treatment, 

irrespective of their prior lines of tr eatment for metastatic disease.  

2-  Combination Second -Line Plus Population :  all subjects who had relapsed or progressed after receiv ing 

at least one line of prior anti -cancer therapy for metastatic disease.  

3-  Combination First -Line Population :  all subjects who had not received any prior anti -cancer therapy for 

metastatic disease. It was the primary population for efficacy analysis fo r subjects enrolled in 

Combination Cohort C, but could also include any subjects who were receiving combination treatment as 

first - line in Cohort B via a protocol deviation.  

No formal comparisons between cohorts were planned. Each cohort had one primary en dpoint (ORR) and 

the Green -Dahlberg design (cohort A,  B) had one interim analysis on ORR for futility conducted by the 

independent data monitoring committee.  

ORR, DoR, PFS had primary analysis by investigator and sensitivity analysis by independent reviewe r; 

this was on both the primary population (2 nd  line plus/ 1 st  line all treated) and the secondary population 

(2 nd  line/ 1 st  line BRAF V600E centrally confirmed). For the cross -over population, one analysis i.e. by 

investigator was conducted.  ORR: subjects  with unknown or missing best response were considered non -

responders. Exact confidence intervals were calculated.  Time to event endpoints (PFS, OS, DoR) were 

analysed using Kaplan -Meier methodology.  
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Results  

Participant flow  
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Recruitment  

The  first patien t was enrolled on 5 August 2011. A total of 46 centers across 11 countries enrolled 166 

patients. Patients were enrolled sequentially into the three different cohorts based on the number of prior 

lines of systemic treatment for metastatic disease. At the t ime of the data cutoff of the submitted CSR 

(07 -Oct -2015), Cohort A and Cohort B had completed enrollment while Cohort C was actively enrolling.  

-  In Cohort A, 84 subjects were enrolled between 05 -Aug -2011 and 28 -Feb-2014 and received dabrafenib 

as a singl e-agent, 78 of which as second or later line (Monotherapy Second Line Plus Population) and 6 as 

first line (Monotherapy First -Line Population).  

As per inclusion criteria, all subjects in the Monotherapy All Treated Population (N=84), except one, 

tested BR AF V600E positive by local laboratories prior to start of the treatment. This subject had wild 

type BRAF and was enrolled, however, a protocol deviation was not recorded at the time of analysis (data 

cut -off 30 -Apr -2014). -  In Cohort B, 59 subjects were enr olled between 16 -Dec-2013 and 14 -Jan-2015 

and received dabrafenib in combination with trametinib, of which 57 patients as second, third or fourth 

line of therapy (Combination Second Line Plus Population) and 2 patients enrolled as first line due to 

protoco l deviation  (included in the Cohort C for results analysis).   

Fifty five (55) subjects tested positive for BRAFV600E by local laboratory prior to the start of combination 

treatment. One subject had a V600 mutation  (by a local lab which cannot differentiate  V600K or V600E ) , 

and another subject had a T TF1 and CK5/6 mutation together with BRAF V600E mutation.  

-  In Cohort C, 23 subjects were enrolled since 07 -Apr -2015 up to 07 -Oct -2015 (data cut -off date) and 

received dabrafenib in combination with trametinib as first line (Combination First line Population).  

The 23 subjects were tested positive for BRAFV600E by local laboratory prior to start of the combination 

treatment. Two subjects (8%)  tested positive for  more than one mutation in BRAF: one subject had 

BRAFV600E and V600K, while another subject had BRAFV600E as well as BRAF G469A and BRAF D594G  

mutations . After database close, both cases were queried. For the 1 st  subject, the method used at local 

laboratory couldnôt differentiate V600E vs V600K. This was recorded as a protocol deviation. The 2 nd  

subject was confirmed to have only BRAFV600E mutation.  

A total of 16 subjects crossed over from dabrafenib monotherapy (Cohort A) to dabrafenib and trametinib 

combination treatment within 4 weeks of radiologic diseas e progression and are referred to as the 

ñCrossover Populationò.  

Conduct of the study  

The original study protocol was amended 9 times. Relevant amendments consisted of amendment 7 

(allowed expansion cohort A with additional 20 patients, and allowed inclus ion in cohort A of treatment 

naïve patients for metastatic disease), amendment 8 (added the dabrafenib/trametinib combination 

therapy cohort [n=40], restricted to a maximum of 3 the numbers of prior systemic therapies allowed in 

cohort B, and allowed cross -over from monotherapy to combination arm after progression), amendment 9 

(added cohort C with 25 evaluable first line patients and expanded cohort B from 40 to approximately  60 

patients).  
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Baseline data   

Table 7.  Baseline patient c haracteristics -  BRF113928 study  (data cut - off 7 -Oct -2015)  

 

In the combination 2 nd- line Plus population, 6  patients were current smokers (11%) and 35 patients 

(61%) were former smokers, while  16 patients (28%) had never smoked. For the 41 current and former 

smokers, the median  number of smoking pack years was 30 pack years (range: 2 to 94 smoking pack 

years) .  

In the combination 1 st- line population, m ost of the patients (15 patients; 60%) were former smokers; 8 

patients (32%) had never  smoked. For the 17 current or former smokers, the medi an number of smoking 

pack years was  10 (range: 0 to 49 pack years) .  

In the monotherapy 2 nd- line Plus population , most of the patients (46 patients; 59%) were former 

smokers, 29 patients (37%) had never smoked. For the 49  current or former smokers, the medi an 

number of smoking pack years was  30.0  (range: 0 to 94  pack years) .  
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Table 8.  Baseline disease  characteristics -  BRF113928 study (data cut - off 7 -Oct -2015)  

 

The ECOG Performance Status (P S) at baseline for all  enrolled patients was  1 in 61% of the patients, 2 in  

11% of the patients and 0 in 28%  of the patients.  

Almost all subjects  enrolled in combination therapy  (with the exception of one in the first - line population 

who  was Stage III and enrolled due to a protocol deviation) had Stage IV cancer at screening.  
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Table 9.  Prior  therapies  -  BRF113928 study  

 

Numbers analysed  

The number of patients included in the efficacy analysis populations is reported in the table below.  

Table 10.  Efficacy analysis populations ï BRF113928 Study  

 
a: Preliminary efficacy analysis: at the cut -off date 01 Oct 2015, 15 patients had at least 2 post -baseline disease assessments or had 

discontinued study medication for any reason prior to their second post -baseline disease assessment.  
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Outcomes and estimation  

Cohort A: Monotherapy Second -Line Plus Population:   

Primary endpoint: ORR  

Table 11.  Summary of best response based on investigator and IRC (RECIST 1.1) for Second 

Line plus all treated patients in the monotherapy cohort ï BRF113928 Study.  

 

Per Investigator assessment, the updated ORR after 6 months of follow -up from primary analysis (21 -

Nov -2014 data cut -off) was consistent with the primary analysis: the updated ORR was 33.3% (95% CI: 

23.1%, 44.9%).  

Per IRC assessment,  for those with measurable disease at baseline,  the updated ORR showed a slightly 

improved response  to treatment with an ORR of 32.8% (95% CI: 21.6%, 45.7%, 1 pt with CR (2%)).  

Table 12.  Overall Response Rate by Demographic Characteristics (Monotherapy Second - Line   
Plus  Population)  

 












































































