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[bookmark: _Toc393785662]List of abbreviations
	Abbreviation
	Meaning

	AE
	Adverse event

	AUC
	Area under the curve

	bd
	Twice daily

	BRAF
	Proto-oncogene B-Raf

	BW
	Body weight

	CI
	Confidence interval

	CL
	Clearance

	CL-F
	Oral clearance

	Cmax
	Maximum concentration

	CRC
	Colo-rectal cancer

	CSR
	Clinical study report

	DDI
	Drug-drug interaction

	DRM
	Drug related material

	ECG
	Electrocardiogram

	ECOG
	Eastern Cooperative Oncology Group

	EGFR
	Epithelial growth factor receptor

	FTIH
	First time in humans

	GLS
	Geometric least squares

	HPMC
	Hydroxypropyl methylcellulose

	IRC
	Independent Review Committee

	ITT
	Intent to treat

	IV
	Intravenous

	KA
	Keratoacanthomas

	LD
	Loading dose

	LDH
	Lactate dehydrogenase

	LVEF
	Left ventricular ejection fraction

	MAP
	Mitogen-Activated Protein

	MC
	Multi-centre

	MEK
	Mitogen-activated Extracellular signal related Kinase

	MTD
	Maximum tolerated dose

	NSCLC
	Non-small cell lung cancer

	ORR
	Overall response rate

	OS
	Overall survival

	PD
	Pharmacodynamics

	PK
	Pharmacokinetic

	PopPK
	Population pharmacokinetics

	QD
	Once daily

	Q/F
	Distributional clearance

	QTc
	QT interval corrected for rate

	QTcB
	Corrected QT on electrocardiogram by Bazett’s method

	QTcF
	Frederica-corrected QTc

	QTcP
	QT interval corrected by estimated population factor

	RECIST
	Response Evaluation Criteria in Solid Tumours

	RR
	Response rate

	RVO
	Retinal vein occlusion

	SCC
	Squamous cell carcinoma

	SAE
	Serious adverse event

	SD
	Single dose

	T½
	Half life

	ULN
	Upper limit of normal

	Vc-F
	Oral volume of distribution

	Vd
	Volume of distribution

	Vp-F
	Apparent peripheral volume of distribution


[bookmark: _Toc351718900][bookmark: _Toc355338635][bookmark: _Toc393785663]Clinical rationale
Therapeutic options for unresectable and metastatic melanoma are limited. Chemotherapy including agents such as imidazole, carboxamide and carboplatin have limited efficacy with only 10 to 15% of patients achieving any degree of tumour regression. More recently vemurafenib a selective Proto-oncogene B-Raf (BRAF) inhibitor has demonstrated a worthwhile clinical benefit and another agent ipilimumab a mono-clonal antibody that blocks the cytotoxic T-lymphocyte antigen CTLA-4 has demonstrated significant improvement in overall survival (OS) of patients with metastatic melanoma. Nevertheless the need for further agents of worthwhile activity is clear and recognising that 60% of cutaneous melanomas have specific mutations of the BRAF oncogene which activates Mitogen-activated Extracellular signal regulated Kinase (MEK) in a down-stream Mitogen-Ativated Protein (MAP) kinase signalling cascade, by interfering with this pathway at the level of the MEK kinases represents an alternative and potentially clinically active treatment option for unresectable metastatic BRAF mutant melanoma with a different safety profile.
[bookmark: _Toc393785664]Contents of the clinical dossier
[bookmark: _Toc393785665]Scope of the clinical dossier
The dossier contains study reports with appropriate tabular summaries for the clinical pharmacology studies:
MEK111054 - an open label multi-dose escalation study to investigate the safety, pharmacokinetics (PK) and pharmacodynamics (PD) of the MEK inhibitor trametinib in solid tumours or lymphoma;
MEK113709 - an open label 2-period randomised cross-over study to evaluate the effect of food on the single dose PK of the MEK inhibitor trametinib in subjects with solid tumours;
MEK113708 - an open label mass balance study to investigate the absorption, distribution, metabolism and elimination of a single oral dose of MEK inhibitor 14C trametinib in male subjects with solid tumours;
MEK115064 - to determine the absolute bioavailability of trametinib following a single oral dose co-administered with an intravenous regular labelled micro-dose of trametinib in subjects with solid tumours;
MEK113583 - an open label multi-centre Phase II study to investigate the objective response rate (RR), safety and PK of trametinib in BRAF mutation-positive melanoma subjects previously treated either with or without a BRAF inhibitor;
MEK114267 - the Phase III pivotal study which is a randomised open label study comparing trametinib to chemotherapy in subjects with advanced metastatic BRAF V600 E-K mutation-positive melanoma;
BRF113220 - an open label dose escalation Phase I/II study to investigate the safety, PK, PD and clinical activity of the BRAF inhibitor dabrafenib in combination with trametinib in subjects with BRAF mutant metastatic melanoma;
MEK112111 - another PK study not relevant to this submission is a Phase IB combination study of BRAF inhibitor trametinib with gemcitabine in subjects with solid tumours.
Full study reports together with relevant summaries for the three efficacy/safety studies:
MEK114267 is the pivotal trial together with the two supportive studies –
MEK113583 a Phase II trial and
MEK111054 a Phase I dose escalation study.
The relevant study evaluating the dabrafenib/trametinib combination is Study BRF113220 a randomised Phase I/II open label study containing four parts including a full report regarding efficacy and safety.
[bookmark: _Toc393785666]Paediatric data
This submission does not include paediatric data.
[bookmark: _Toc393785667]Good clinical practice
All aspects of good clinical practice have been observed in the study submitted.
For the remainder of this submission the evaluation will be presented in two parts:
Part A - efficacy and safety and benefit – risk assessments for the mono-therapy trametinib
Part B - efficacy and safety and benefit – risk assessments for the combination of dabrafenib/trametinib.
[bookmark: _Toc393785668]Part A – Study of mono-therapy trametinib
A total of six PK – PD studies in relation to trametinib mono-therapy have been provided in this submission and include Study MEK111054, Study MEK113709, Study MEK113708, Study MEK115064, Study MEK113583 and Study MEK114267 the pivotal Phase III study. These are indicated in Table 1. A comparison of results across the studies allows for further definition of the various PK parameters.
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Table 1: Tabular listing of all clinical pharmacology studies
	Protocol No. Type of Study
	Study Objectives
	Study Design
	Key Inclusion Criteria of Subjects
	No. Of Subjects Gender (M/F) Mean Age (Range)
	Treatment Details (Drug dose/form/route/ frequency/duration)
	Study Status; location of study report

	MEK111054
(RM2008/00524/00)
	Determine the MTD of trametinib
Characterise the PK of single and repeat dose trametinib
Evaluate the PD response in tumours
Explore relationship between PK and PD/clinical endpoints
Explore clinical tumour response
	Phase I, OL, DR, MC, FTIH study in 3 parts:
Part 1: FTIH, single and repeat dose escalation
Part 2: Cohort expansion
Part 3: PD Dose Range
	Part 1: Subjects with solid tumours or lymphoma
Part 2: Subjects with melanoma, pancreatic, CRC, NSCLC, or other tumour with BRAF mutation. CRC had to be KRAS or BRAF mutation positive.
Part 3: Subjects were to have a biopsiable tumour
	206 subjects
112 M / 94 F
58 years
(19-92 years)
	Part 1: Trametinib/Dose
21/7 Regimen: 0.125, 0:25, 0:5, 1, 2.0 mg QD dosing for 21 days, followed by 7 days without drug.
LD Regimen: LDs on 1 or 2 consecutive days followed by one-daily dosing (LD/LD/one-daily regimen of 6.0/6.0/2.0, 8.0/8.0/2.5, 10.0/10.0/3 mg, and LD/QD regimen of 6.0/2.0 mg)
QD Regimen: 2.5, 3.0 or 4.0 mg continuous QD dosing
QD/QD Regimen: QD doses ≤2.5 mg from Days 1to 15. Followed by QD dosing at 2.0 mg or 2.5 mg
Tablet/Oral/QD/continuous
	Completed
M 5.3.5.2

	MEK 113708
(Mass Balance)
(2011N124060_00)
	Determine total recovery and relative excretion of radiocarbon in urine and faeces.
Compare total radiocarbon (DRM) in blood and plasma relative to parent plasma concentration.
Identify trametinib metabolites. Determine plasma trametinib PK parameters.
Evaluate the safety and tolerability of trametinib.
	Phase I, OL, SD
	Subjects with solid tumours
	2 subjects
2 M /0 F
Age 54 and 66 years
	Trametinib/2.0 mg containing approximately 79 µCi of radiocarbon / solution (2 mg/5 mL) Oral/Single Dose/Single Dose
	Completed
M5.3.3.2

	BRF113220 (Combination with dabrefenib DDI)
(2012N136672_00)
	Part A (DDI): Determine the PK of single-dose dabrafenib and metabolites alone and with repeat-dose trametinib.
Confirm steady state exposure to trametinib
Part B: Characterise the steady state PK of dabrafenib and trametinib.
	Phase I/II
Part A: NR, OL fixed sequence DDI study
Part B: NR, OL, DR, MC, single-arm, study of dabrafenib /trametinib combination
	Subjects with BRAF V600 mutation-positive melanoma and other solid tumours
	Part A:
8 subjects
6 M / 2 F
52.8 years
(30 - 77 years)
Part B:
66 subjects
35 M / 31 F
52.5 years
(25 – 78 years)
	Part A:
Trametinib/2.0 mg / Tablet / Oral / QD / Day 2 to Day 15
Dabrafenib/75 mg/gelatine capsule/ Oral/SD/Day 1 and Day 15
Part B:
Trametinib/1.0, 1.5 and 2.0 mg / Tablet / Oral / QD / Continuous
Dabrafenib/75 and 150 mg BID (150 and 300 mg daily) / gelatine capsule / Oral / BID / Continuous
	Ongoing (interim CSR)
M5.3.5.4

	MEK112111 (combination with gemcitabine)
(2011N124805_00)
	Safety, tolerability and recommended Phase II dose and regimen of trametinib and gemcitabine
Characterise steady state PK of trametinib and gemcitabine
	Phase IB, OL, NR, MC, DR study of trametinib in combination with gemcitabine
	Subjects with solid tumours
	31 subjects
13 M / 18 F
57.9 years
(25 – 76 years)
	Trametinib/1.0, 2.0 and 2.5 mg/Tablet/Oral/QD/Continuous
Gemcitabine/1000 mg/m2/Solution/IV/Days 1, 8 and 15 every 28 days cycle/30 minute IV infusion
	Completed
M5.3.5.4

	MEK113583
(Phase I)
(2011N125978_00)
	Phase II efficacy and safety study
PK Objective: Assess steady state exposure to trametinib and characterise the population PK including important determinants of variability.
	Phase II, OL, MC, Safety, Efficacy
	Subjects with BRAF V600 mutation positive melanoma
	97 subjects
68 M / 29 F
54.7 years
(23 – 79 years)
	Trametinib/2.0 mg/Tablet/Oral/QD/
Continuous
	Completed
M5.3.5.2

	MEK114267
(Phase III)
(2011N125978_00)
	Phase III, efficacy and safety study
PK Objective: Characterise the population PK of trametinib and identify important determinants of variability.
Characterise the exposure-response relationship between trametinib and tumour size measurements or other clinical safety endpoints, if warranted.
	Phase III, R, 2-arm, OL, MC.
Safety, efficacy study of trametinib compared with chemotherapy (either dacarbazine or paclitaxel).
	Subjects with BRAF V600 E/K mutation positive melanoma
	Total:
322 subjects
173 M / 149 F
53.8 years
(21 – 85 years)
Trametinib:
214 subjects
120 M / 94 F
54.3 years
(23 – 85 years)
Chemotherapy:
108 subjects
53 M / 55 F
52.8 years
(21 – 77 years)
	Trametinib/2.0 mg/Tablet/Oral/QD/
Continuous
Or
Chemotherapy:
Dacarbazine (DTIC)/100 mg/m2/IV Solution/every 3 weeks
	Completed
M5.3.5.1


Abbreviations: BID, twice daily; CRC, colo-rectal cancer; CSR, clinical study report; DDI, drug-drug interaction; DRM, drug related material; FTIH, first time in humans; IV, intravenous; LD, loading dose; MC, multi-centre; MTD, maximum tolerated dose; NSCLC, non-small cell lung cancer; PD, pharmacodynamic; PK, pharmacokinetic; SD, single dose.
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[bookmark: _Toc355338639][bookmark: _Toc393785669]Pharmacokinetics / Pharmacodynamics
Absorption
The biopharmaceutical properties of trametinib have been outlined from the three studies undertaken and in summary the absolute oral bioavailability of trametinib 2 mg tablet is moderate to high (72.3%). Trametinib is absorbed after oral tablet dosing with peak plasma concentrations observed 1.5 hours after single dose (SD) under fasted conditions. SD administration of trametinib with a high fat high calorie meal resulted in a 70% decrease in maximum concentration (Cmax) and a 10% decrease in area under the curve (AUC0-∞) compared to fasted conditions.
Table 2 summarises the PK parameters observed after repeat dosing of 2 mg trametinib in Study MEK111054 and in combination with dabrafenib (Study BRF113220). Given the long half time (T ½) and the low peak trough ratio, trametinib exposure has been summarised in the Phase II and III studies using pre-dose concentrations, which represent overall exposure. Based on data from Studies MEK111054 and BRF113220 there is a linear relationship between individual AUC0-24 and clearance (CL) following administration of trametinib as indicated in Figure 1. This is consistent across doses of 0.125 mg to 4 mg and on Days 15 and 21.
Table 2: Summary of PK parameters following repeat-dose administration of 2.0 mg trametinib across studies
[image: ]
Figure 1: Repeat-dose individual AUC0-24 and pre-dose concentration from Study MEK111054 (left) and BRF113220 (right)
[image: ]
A comparison of pre-dose trametinib concentrations observed in the different studies following repeat dosing of 2 mg once daily (QD) is indicated in Table 3. Data is generally consistent across studies.
Table 3: Summary of pre-dose trametinib concentrations across studies following administration of trametinib 2.0 mg once-daily
[image: ]
Distribution
In vitro trametinib is highly bound to plasma proteins with the fraction bound 97.4% and set at 0.5 µ/mL. Blood cell association is concentration dependent. At trametinib concentrations of 1, 10 and 15 ng/mL the blood plasma concentration ratio was 3.2, 3.4 and 1.1 respectively. The blood plasma concentration was higher using blood from disease state males (1.328). In the clinical Study MEK113708 the blood plasma ratio increased between 0.5 and 3 hours after a single dose of C14 trametinib and reached a plateau thereafter with ratios of approximately three consistent with in vitro results. Trametinib was not found to be an in vitro substrate of the transporter proteins human P-gp nor human BCRP. Following in vitro micro-dose administration trametinib has a volume of distribution (Vd) of 1060 litres.
Metabolism
In vitro studies have shown that trametinib is metabolised predominately via deacetylation (non-CYP450 mediated) to form M5 or with mono-oxygenation to form M7 or in combination with glucuronidation biotransformation pathways to form M6 and M9.
After administration of a single oral dose of C14 trametinib to two subjects in Study MEK113708 plasma samples obtained from two to 48 hours post-dose were analysed for metabolic profiling. Trametinib M5 and M7 were detected in plasma and accounted for 26 to 72%, less than 11% and less than 15% of drug related material (DRM) respectively. M6 was also detected. Based on an AUC0-T where T is 240 hours, post-dose trametinib accounted for 20% and 50% of total radio-activity in the two subjects thus suggesting the metabolites represent a large component of the circulating radio-activity in plasma. This was also replicated in Study MEK111054. Trametinib accounted for at least 75% circulating radio-activity in plasma after repeat dosing compared to about 50% after single dose.
One of the metabolites M5 was found to be pharmacologically active. Based on results of pre-clinical pharmacology studies the activity of M5 was similar to that of parent trametinib. However given the lower exposure relative to parent after repeat dosing, which is, 10% versus at least 75%, M5 is unlikely to be significantly contributing to clinical activity.
Excretion/elimination
Total recovery is low after a 10 day collection period at less than 50% of the dose. Faecal excretion is the major route of elimination involving at least 80% of excreted dose after oral administration with parent, M5 and M7 identified in faeces. Urine is the minor excretion pathway with less than 9% of excreted dose with urinary DRM consisting of parent, M5, M7 and M9. This data is consistent with the results of the population PK (PopPK) analysis represented below with no relationship between renal function and trametinib oral clearance (CL-F).
Trametinib is a low extraction ratio drug with low CL at 3.21L/h approximately 1% of liver blood flow. Elimination is driven by capacity/efficiency of metabolising enzymes and not blood flow. After oral dosing, CL-F was 5.4 L/h based on non-compartmental analysis.
Trametinib terminal T½ is 5.3 days based on single dosing under fasted conditions. The estimates of plasma T½ determined across studies have been dependent on the duration of sampling period with longer estimates of T½ of 13 days with a 10 day sampling period in Studies MEK113708 and MEK115064 compared to 5.3 days with a 7 day sampling period for Study MEK113709. Based on the T½ of 5.3 days, steady state is predicted to be achieved in 21 to 27 days (4 to 5 half lives).
Exposure QTc relationship in Study MEK111054
An exposure response analysis conducted using data from Study MEK111054 to determine the relationship to an independently manually read QT interval[footnoteRef:1] corrected for rate (QTc) interval and plasma concentration of trametinib using a non-linear mixed effect model. The electrocardiogram (ECG) data obtained was matched to trametinib concentration and used in these analyses. Data was available for 50 subjects with a total of 498 matched QTc value. [1:  In cardiology the QT interval is a measure of the time between the start of the Q wave and the end of the T wave in the heart’s electrical cycle.] 

There was a significant slope effect of RR on Fredericia-corrected QTc (QTcF) suggesting that this correction was not optimal. The QT was corrected using an estimated population factor of 0.429 to account for the relationship with RR. The slope of this relationship was not statistically significant. The slope of the relationship between QTcP and trametinib exposure was not statistically significant. Bootstrap estimates and predictions are shown in Table 4.
Table 4: Median (5th, 9th) bootstrap slope estimate and predicted change in QTcP and QTcF at the mean and highest Cmax value of trametinib observed at 2.0 mg once-daily and at the highest value observed (Study MEK111054)
[image: ]
Population pharmacokinetics
A PopPK model was developed with data combined from Studies MEK111054 and the Phase II and Phase III studies in subjects with BRAFV600 mutation-positive melanoma, that is, Studies MEK113583 and MEK114267. Objectives of the PopPK analysis were to develop a PopPK model and to characterise the disposition of trametinib following daily oral administration in cancer subjects, to assess sources of variability of PK parameters of trametinib and to characterise the impact of clinically relevant covariates on trametinib exposure.
Plasma concentration data from 493 subjects with cancer were included in the analysis being 59% male. The majority of patients were white (97%). Age ranged from 19 to 90 years and BW from 41.2 to 125 kilograms. A total of 3120 plasma concentrations were included. 75.7% of patients had melanoma. It is noted that 13% of patients had mild hepatic impairment and 45.2% and 7.1% mild and moderate renal impairment respectively.
The PK of trametinib following single and repeated oral administration were adequately described by a two compartment model with dual sequential first order absorption. The effects of cohort CL-F and Vc-F are indicated in Figure 2. The effects of BW and sex were significant predictors of CL-F and weight was a significant predictor of Vc-F. Age, mild and moderate renal impairment and mild hepatic impairment did not have a significant effect on CL-F and age, weight and sex were not found to be significant predictors of Vc-F although some parameters were estimated with less precision and wider CIs.
Figure 2: Effect of covariates on trametinib oral clearance (CL-F) and Oral Volume of Distribution (Vc-F) from the full population PK model
[image: ]
PopPK estimates are indicated in Table 5. Trametinib CL-F is low and dependent on sex and BW. The typical CL-F of trametinib in male subjects is 26% higher than observed in female subjects (6.19 versus 4.91 L/h). The effect of BW with the minimum and maximum BW observed is within 15% of the typical CL-F values. Female or male subjects with a minimum/maximum BW have a predicted AUC and Cmax within 15% and 30% of the typical value observed with a median BW of 79 kilograms was unlikely to be clinically significant. Although smaller females tend to have higher exposure than heavier male subjects no dosage adjustment is warranted in this population.
Table 5: Population pharmacokinetic parameters of trametinib
[image: ]
The typical values of DcF and apparent peripheral volume of distribution (Vp-F) of trametinib were to 141 and 568 litres for a total volume of 782 litres. Weight was also identified as an important component describing the variability of distributional clearance (Q/F). Male and female subjects displayed T½ values of 92.5 hours and 115.2 hours.
It is important to note that while no formal studies on the effects of renal impairment have yet been conducted in view of the very small proportion of the drug excreted in urine and an absolute bioavailability of 72.3% it is unlikely that renal impairment will have any clinical significant effect on PK parameters. No studies to date have been undertaken in relation to hepatic impairment and in the PopPK analysis 13% of patients had mild hepatic impairment and exposure to trametinib was not significantly different in these patients. In relation to age the PopPK analysis revealed small changes only in CL-F based on various age groups and was not considered clinically relevant.
In relation to interaction effects of trametinib in vitro and in-vivo data would suggest that trametinib is unlikely to affect the PK of other drugs. In vitro studies support that trametinib is unlikely to be a CYP2C8 inhibitor and has no evidence of CYP3A induction in-vivo. Further trametinib is neither an in vitro substrate for Pgp or BCRP therefore it is unlikely to pose a risk for interaction upon co-administration with Pgp or BCRP inhibitors.
Study MEK111054
Study MEK111054 was an open label Phase I first time in humans (FTIH) multi-centre study conducted in three parts to identify the maximum tolerated dose (MTD) and to evaluate the recommended Phase II dose and regimen for trametinib mono-therapy. Part 1 was the dose escalation phase to identify the MTD using the safety, PK and PD assessment in subjects with solid tumours or lymphoma. Different regimens were evaluated including a dosing for 21 days followed by seven days no treatment: an LD regimen with one or two LDs followed by continuous QD dosing and QD regimen with continuous QD dosing. PK was assessed after a SD on Day 1 and after repeat dosing on Day 15. In most patients sampling on Day 1 was limited to 24 hours. Additional samples were collected pre-dose on Days 2, 3 – 5, 8 and 22 during Cycle 1 and pre-dose in later cycles. Part 2 of the study was a cohort expansion phase exploring the safety of trametinib in patients with solid tumours including melanoma with the dose of trametinib 2 and 2.5 mg QD evaluated. Part 3 was the PD dose range study which characterised the range of biologically effective doses by assessing PD markers in tumour tissue.
A total of 206 subjects were enrolled including 55, 112 and 39 subjects in Parts 1, 2 and 3 respectively. Single doses of 0.125 to 10 mg including an LD and repeat doses of 0.125 to 4 mg QD were explored. The MTD was identified as 3 mg QD and the recommended Phase II dose was 2 mg QD. This is based on the fact that the 2 mg QD dose had a more favourable safety profile than 2.5 mg QD and 3 mg QD in terms of the overall incidence of adverse effects (AEs) of at least Grade 3 level; the incidence of rash or skin related toxicities which were at least Grade 2; the rate of ocular events and the incidence of AEs which led to dose reductions.
[bookmark: _Toc393785670]Dosage selection for the pivotal studies
Dose selection for the Phase II and III mono-therapy studies was based on the results from Study MEK111054 in which the daily dose of trametinib ranging from 0.125 to 4 mg were administered to subjects with solid tumours. As discussed earlier a dose of 2 mg administered QD was selected based on tolerability, exposure-response relationship with PD markers in tumour biopsies and clinical activity.
It is also noteworthy that MAP kinase pathway inhibition appeared to be dose dependent as demonstrated by modulation and tumour PD markers. The greatest inhibition was observed at 2 mg QD the highest dose level tested. The mean trametinib concentrate observed following repeat dose administration of 2 mg QD exceeds the pre-clinical target concentration of 10.4 ng/mL over the 24 hour dosing interval thereby providing sustained inhibition of the MEK pathway.
It is also worth noting that although not specifically significant 2.5 mg trametinib was not clearly more efficacious than 2 mg. In terms of clinical activity among BRAF V600 mutation-positive melanoma subjects, administration of trametinib doses of 2.5 mg or higher was not more efficacious than 2 mg with a complete and partial RR of 36% (five of 14) of patients at 2.5 mg QD compared to 44% (seven of 16) of patients at 2 mg QD.
[bookmark: _Toc393785671]Clinical efficacy
The principle evidence supporting efficacy data for trametinib in the treatment of advanced stage metastatic melanoma comes from the pivotal Phase III Trial MEK114267 with supportive data available from the Phase II Study MEK113583 and additional data also available from 30 patients in the Phase I Study MEK111054. These studies are summarised in Table 6.
Table 6: Overview of studies evaluating the efficacy of trametinib in metastatic melanoma
[image: ]
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Study designs
The pivotal Study MEK114267
This was a randomised two arm open label international multi-centre Phase III study evaluating the efficacy and safety of single agent trametinib compared with chemotherapy, either dacarbazine (DTIC) or paclitaxel, at the discretion of the investigator, provided the subject had not received that type of chemotherapy before randomisation. On the basis of information from the Phase II Study MEK113583 the patient population was adjusted to those patients with BRAF V600E mutation-positive melanoma without a history of prior brain metastases. These represented the patient population most likely to benefit. Secondary end points also included assessment of patients with BRAF V600K mutation-positive melanoma. Subsequent analysis revealed the activity for trametinib was comparable in both BRAF V600 mutation-positive melanoma subtypes, that is, V600E or V600K. Accordingly data presented includes both patient populations.
The primary objective of this study was to establish the superiority of trametinib over chemotherapy with respect to progression free survival (PFS) in patients with BRAF V600E mutation-positive advanced metastatic melanoma without a history of prior brain metastases. Secondary objectives included PFS of pre-specified sub-groups: evaluation of overall survival (OS), overall response rate (ORR) and duration of response.
Inclusion criteria included a histologically confirmed Stage III unresectable or metastatic cutaneous melanoma which is BRAF V600E and BRAF V600K mutation-positive by a central laboratory assessment; no treatment or up to one prior treatment of chemotherapy regimen for metastatic melanoma; and measurable disease according to Response Evaluation Criteria in Solid Tumors (RECIST) criteria.
Key exclusion criteria included any prior use of BRAF-MEK inhibitors or ipilimumab in the advanced/metastatic setting; any previous major surgery or extensive radiotherapy or chemotherapy within the last 21 days; brain metastasis except for those that had been previously treated with surgery or radiotherapy and if brain lesions are still present but have been confirmed stable for longer than 90 days.
Patients were randomised in a 2 to 1 manner to receive either trametinib 2 mg QD or chemotherapy DTIC 1000 mg/m2 every three weeks or Paclitaxel 175 mg/m2 every three weeks as indicated in Figure 3. Treatments continued until disease progression, death or withdrawal for any reason. Patients on chemotherapy with confirmation of disease progression by an Independent Review Committee (IRC) were able to cross over to trametinib.
Figure 3: MEK114267 Study design[image: ]
A total of 297 patients were planned for enrollment to provide at least a 99% power to detect for 33% improvement in PFS for patients treated with trametinib compared to chemotherapy.
Kaplan-Meier methods and log rank test analyses were utilised for statistical evaluations. Various sensitivity analyses and sub-group analyses in relation to PFS and ORR were undertaken.
Study MEK113583
This study was an open label Phase II multi-centre (MC) study designed to evaluate the ORR following daily oral dosing of trametinib at 2 mg QD. Other measures of efficacy included duration of response, PFS and OS. Enrolled patients included BRAF V600E or V600K mutation-positive, a histologically or cytological confirmed diagnosis of metastatic cutaneous melanoma. Two separate cohorts of patients when enrolled were defined by prior therapy with Cohort A being those who had prior treatment with BRAF inhibitor dabrafenib either with or without other prior therapy. Cohort B had at least one prior chemotherapy or immunotherapy without prior treatment with BRAF inhibitor. Other inclusion criteria included measurable disease by RECIST criteria: an Eastern Cooperative Oncology Group[footnoteRef:2] (ECOG) performance status of 0 to 1. Key exclusion criteria were brain metastases unless previously treated with surgery or radiotherapy and stable for at least eight weeks. [2:  The Eastern Cooperative Oncology Group (ECOG) score (published by Oken et al. in 1982), runs from 0 to 5, with 0 denoting perfect health and 5 death.] 

The treatment with trametinib at 2 mg per day was continued until disease progression, death or withdrawal for any reason. The ORR was calculated from an investigator assessment of tumour disease progression and response defined by RECIST criteria. Assessments were performed at screening and then every eight weeks.
Sub-group analyses of ORR were undertaken according to patients with prior brain metastases; patients without prior brain metastases; patients with BRAF V600E mutation-positive melanoma; patients with BRAF V600E mutation positive melanoma and no prior brain metastases.
Study MEK111054
This was an open label Phase I FTIH MC study conducted in three parts to identify the MTD and to evaluate response and safety data for the cohort expansion group. Key inclusion criteria were a histologically and cytologically confirmed diagnosis of solid tumour malignancy or lymphoma that was not responsive to standard therapies; an ECOG performance status of 0 to 1. The dosage regimen utilised for the evaluation of efficacy with the 2 mg QD regimen as well as a modified one study regimen involving a dose of 2 to 2.5 mg from Days 1 to 15 followed by a continuous daily dosing at either 2 or 2.5 mg. Tumour response efficacy was a secondary end point of this study and was measured in all patients who had received at least one dose of trametinib.
Study populations
In the pivotal Study MEK114267 a total of 322 patients including 214 randomised to trametinib and 108 randomised to chemotherapy were enrolled in 86 sites in 19 countries. The first patient was enrolled on 23 November 2010 and the data cut off date was 26 October 2011. Efficacy data in this section is based on the intent to treat (ITT) population.
In the supportive Study MEK113583 a total of 97 patients, 40 in Cohort A and 57 in Cohort B were enrolled at 10 sites in two countries (US and Australia). The first patient was enrolled on 27 November 2009 and the data cut-off date was 25 July 2011. Efficacy data in this analysis is based on Cohort B as this represents the population of interest for the proposed marketing application and also it is noted that in Cohort A no responses occurred with therapy.
In the Phase I Study MEK111054 a total of 206 patients were enrolled at 10 sites in the US. The first patient was enrolled on31 July 2008 and the data cut off date was 7 June 2011. Of these, 81 patients had melanoma and efficacy data pertinent to the subject population of interest for the submission involved 30 patients with BRAF mutation-positive melanoma with no prior BRAF inhibitor therapy.
Subject disposition
At the data cut-off date for the pivotal Study MEK114267 the majority of patients in both arms had discontinued treatment with more patients discontinuing treatment in the chemotherapy arm compared to the trametinib arm as indicated in Table 7. Disease progression was the main reason for discontinuing treatment in both arms and the proportion of patients discontinued because of AEs was slightly higher in the trametinib arm at 10% compared with the chemotherapy arm of 6%. As of the date of cut-off more patients in the trametinib arm were continuing in follow up (79%) compared with the chemotherapy arm of 60%.
Table 7: Study treatment status (MEK114267 and MEK113583)[image: ]
At the cut-off date for Study MEK113583 the majority of patients had discontinued treatment as indicated in Table 7. Again disease progression was the most common reason for discontinuing treatment and the median follow up time at this cut-off date was 10.4 months.
For the Study MEK111054 at the cut-off date for the relevant patients, 28 of 30 patients or 93% had discontinued treatment and withdrawn from the study with disease progression being responsible in 80% of patients.
The patient population utilised in the efficacy analyses is indicated in Table 8.
Table 8: Study populations
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Demographic and disease characteristics
Overall patients enrolled in the three studies were representative of patients with BRAF V600 mutation positive advanced metastatic melanoma.
For the pivotal study demographic characteristics were well balanced between the two treatment arms with the exception of sex as indicated in Table 9.
Table 9: Demography and disease characteristics at baseline
[image: ]
More patients in the trametinib arm had stage M1C melanoma at screening and the median time from diagnosis of metastatic disease to enrolment in the study was longer in the trametinib arm compared with the chemotherapy arm. Most patients had visceral disease and had not had prior chemotherapy or immunotherapy. Demographic and disease characteristics in patients with the V600E mutation-positive melanoma with no prior brain metastases and the V600K populations were also well balanced between the treatment arms and similar to that observed in the ITT population. Other disease characteristics are also indicated in Table 10.
Table 10: Disease characteristics at baseline
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For Study MEK113583 a slightly higher percent of patients had stage M1C disease and baseline lactate dehydrogenase (LDH) was at the upper limit of normal (ULN) compared to the pivotal study while more patients in Study MEK111054 had baseline ECOG Performance Status 1, and at least three disease sites and received prior chemotherapy for metastatic disease as indicated in Table 10. A notably higher proportion of patients in these two supportive studies had a history of prior brain metastases compared with the pivotal study. The percentage of patients in Study MEK111054 with known BRAF V600E mutation-positive melanoma was lower than in the other two studies.
Prior anti-cancer therapy
In the pivotal study 301 patients or 93% had received at least one prior anti-cancer therapy, 113 or 35% had received prior chemotherapy and is indicated in Table 11. The type of prior anti-cancer therapy received was similar between the two treatment arms.
Table 11: Summary of prior anti-cancer therapy
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It is noted that for the two supportive studies more patients received prior anti-cancer treatment than those in the pivotal study particularly chemotherapy.
Post treatment anti-cancer therapy
This was applicable only to the pivotal study and in the ITT population a greater percentage of patients in the trametinib arm (21%) received at least one form of anti-cancer therapy after study drug discontinuation compared with those in the chemotherapy arm (9%).It is noted that crossover therapy for the 51 (47%) patientswho crossed over to the trametinib arm is not included in the post-progression therapy summary and this may have contributed to the lower percentage of patients receiving follow up therapy in the chemotherapy arm. It is noted that in the V600E mutation-positive melanoma with no prior brain metastases patients the most common follow up anti-cancer therapies were similar to that for the ITT population.
Efficacy results
Overview of efficacy results for the three studies is indicated in Table 12.
Table 12: Overview of efficacy results in the pivotal and supportive studies
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Progression free survival
In the pivotal study a statistically significant improvement in PFS by investigator assessment was observed in the trametinib arm compared with the chemotherapy arm as indicated in Table 13 and Figure 4. The median investigator assessed PFS in the ITT population was 4.8 months for the trametinib arm and 1.5 months in the chemotherapy arm with a corresponding hazard ratio (HR) of 0.45 (p < 0.0001) representing a 55% reduction in risk of tumour progression in the trametinib arm compared with the chemotherapy arm.
Table 13: Investigator-assessed Kaplan-Meier estimates of PFS in the pivotal and supportive studies
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Figure 4: Investigator-assessed Kaplan-Meier PFS curves (ITT population MEK114267)[image: ]
Investigator-assessed PFS improvement in the ITT population was compared to the results of the independent reviewer assessed PFS in the ITT population with an HR of 0.42 (p < 0.0001) and with investigator-assessed PFS in patients with V600E mutation positive melanoma with no prior brain metastases with an HR of 0.41 (p < 0.0001).
It is noted that the PFS estimates for the two supportive Studies MEK113583 and MEK111054 are consistent with those of the pivotal study as indicated in Table 13.
Progression free survival sub-group analyses
For the pivotal study, PFS analyses were carried out for a number of sub-groups in the ITT population including those patients with BRAF V600E mutation positive melanoma with no prior brain metastases without and with prior chemotherapy; by BRAF mutation status (V600E and V600K); by sex and age; by baseline ECOG performance status; by disease stage and by baseline LDH. This is illustrated in Figure 5. The magnitude of the improvement varied across sub-groups, the HR’s ranging from 0.38 to 0.58, but was generally greater in the trametinib arm compared with the chemotherapy arm for each sub-group with statistically significant results for all sub-groups except for those with BRAF V600K mutation-positive melanoma and in patients 65 years or older.
Figure 5: Hazard ratios and 95% CIs for investigator assessed PFS for other subgroup analyses (MEK114267)
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The PFS estimates for the trametinib arm and the primary ITT population in the key sub-groups for the pivotal study were consistent with PFS estimates observed for the sub-groups in the supportive Study MEK113583 as indicated in Table 14.
Table 14: Investigator-assessed Kaplan-Meier estimates of PFS in key subgroups, in the pivotal and supportive studies
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Progression free survival sensitivity analyses for study MEK114267
There was a high degree of concordance between independent review and investigator assessed PFS as demonstrated by Kaplan-Meier plots and indicated in Figure 6.
Figure 6: PFS concordance, investigator versus independent review (ITT population)
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A Cox regression analysis was undertaken for various pre-treatment characteristics including mutation status, prior history of brain metastases, prior treatment, baseline ECOG performance status, baseline LDH, stage at screening, visceral disease at screening, number of sites of disease at baseline, gender and age which identified LDH and stage at screening as statistically significant prognostic factors for PFS in the presence of treatment as indicated in Table 15. The model estimated a statistically significant improvement in PFS for the trametinib arm compared with the chemotherapy arm with corresponding HR of 0.44 (p < 0.0001). These significant benefits for pre-treatment factors and treatments itself were similar in the patients with BRAF V600E mutation-positive melanoma with no prior brain metastases.
Table 15: Cox proportional hazards regression model for investigator-assessed progression free survival (ITT population; MEK114267)
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Overall survival
For the patients in the pivotal study 35 patients (16%) and 29 patients (27%) in the trametinib and chemotherapy arms have died by the time of cut off as indicated in Table 16 and Figure 7.
Table 16: Investigator-assessed Kaplan-Meier estimates of OS and OS rate in the pivotal and supportive studies
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Figure 7: Kaplan-Meier overall survival curves (ITT population; MEK114267)
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The HR for the two treatment arms is 0.54 (p=0.0136) representing a 47% reduction in the risk of dying due to disease under the study in the trametinib arm compared with the chemotherapy arm. This was even including those 51 patients who crossed over from the chemotherapy arm to the trametinib arm following disease progression on chemotherapy. Similar results for patients with BRAF V600E positive melanoma with no prior brain metastases were noted in which 16% and 27% of the patients in the trametinib and chemotherapy arms died at the time of data cut off with an HR of 0.53 (p=0.0181). The median OS had not been reached by the time of cut- off. In the ITT population the estimated six month OS for the trametinib arm was 81% compared with the chemotherapy arm at 67%.
It is noted that this is consistent with the six month OS rate of 79% reported in the supportive Study MEK113583.
Overall response rate
In the pivotal population the investigator assessed ORR was higher in the trametinib arm at 22% compared with the chemotherapy arm at 8% (p = 0.01) as indicated in Table 17.
Table 17: Investigator-assessed confirmed overall response rate in pivotal and supportive studies
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The investigator assessed ORR improvement in the ITT population was consistent with the results of the independent reviewer assessed ORR for this population with a difference in response between the trametinib arm and the chemotherapy arm being 15% (p=0.0029). Also with the investigator-assessed ORR in patients with BRAF V600E mutation-positive melanoma with no brain metastases the difference in ORR was 17% favouring trametinib (p=0.003).
The supportive Study MEK113583 also had a comparable ORR at 25% while for the smaller number of patients in Study MEK111054 was 33%.
With sub-group analyses the ORR difference between the treatment arms favouring trametinib was statistically significant for three sub-groups namely the sub-group of patients with BRAF V600E mutation positive melanoma with no brain metastases who had received prior chemotherapy, in patients with BRAF V600E mutation-positive melanoma, and in patients less than 65 years. This is illustrated in Table 18. It is of note that for patients with the BRAF V600K mutation positive melanoma the ORR was somewhat lower at 10% for trametinib and actually lower than the chemotherapy arm at 18%.
Table 18: Investigator assessed overall response rate in key subgroups, in the pivotal and supportive studies
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In the supportive Study MEK113583 the ORR for the 36 patients assessed was 25%, consistent with that for the ITT population in the pivotal study.
In relation to duration of response in the pivotal study for the ITT population the median investigator assessed duration of confirmed response was 5.5 months in the trametinib arm and had not been reached for the chemotherapy arm as indicated in Table 19. The supportive studies also had consistent results compared to the pivotal study.
Table 19: Summary of duration of confirmed response in pivotal and supportive studies
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Comment:	The data from the pivotal study and supportive studies certainly show evidence of a clinically significant benefit in relation to PFS for patients with BRAF mutation-positive metastatic melanoma compared to patients who received chemotherapy. This was in evidence across all sub-groups though it is noted that the level of benefit for patients with BRAF V600K mutation-positive melanoma was not as great as that observed for the BRAF V600E mutation-positive patients and although the PFS favoured the patients receiving trametinib it did not reach clinical significance. Secondary efficacy end points including OS and ORR also favoured the trametinib treated patients and were statistically significant for the ITT population and for the BRAF V600E mutation-positive melanoma patients, but it is again noted that the ORR for patients with BRAF V600K mutation positive melanoma had an inferior ORR compared to the chemotherapy arm. The supportive studies supported the degree of response observed in the pivotal trial for the ITT population. As the pivotal study was quite a large well conducted trial there is definite evidence of benefit for trametinib in patients with BRAF mutation-positive melanoma but some further assessments are required in relation to the BRAF V600K mutation positive patients to be confident that the benefits for these patients are comparable to those with BRAF V600E mutation-positive disease.
[bookmark: _Toc393785672]Clinical safety
The safety data provided in this evaluation is derived from three studies, namely the pivotal Study MEK114267 together with supportive data from Studies MEK113583 and MEK111054 with the safety population totalling 329 patients from these three studies all of whom received at least one dose of trametinib and in the instance of Study MEK111054 had a starting dose of 2 mg trametinib/day.
AEs for the three studies were described according to standard criteria and graded according to the Common Terminology Criteria (CTC).
Subject disposition
As of 23 June 2012, the data cut off date, 23 patients in the integrated trametinib safety population were ongoing and this is indicated in Table 20. The principle reason for treatment discontinuation was disease progression.
Table 20: Summary of study treatment status (safety population)
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Overall extent of exposure
Three patients randomised to trametinib in the pivotal study were excluded from the integrated safety population because they did not receive at least one dose of study medication. Nine patients randomised to chemotherapy were also excluded for the same reason. Summary of the duration of exposure to trametinib and chemotherapy for the patient populations is indicated in Table 21.
Table 21: Summary of duration of exposure to trametinib or chemotherapy (safety population)
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In the pivotal study the median duration of trametinib treatment exposure was more than twice as long compared with the median duration of chemotherapy exposure at 4.8 months versus 2 months respectively. The mean daily dose of trametinib received in the pivotal study was 1.81mg/m2 as indicated in Table 22.
Table 22: Summary of exposure to trametinib or chemotherapy (safety population)
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Dose modifications
During treatment with trametinib in the integrated studies 29% of patients had dose reductions and 44% had dose interruptions most of which were due to AEs as indicated in Table 23. Patients in the trametinib arm of the pivotal study had more dose reductions or delays/interruptions compared with the chemotherapy arm.
Table 23: Summary of dose reductions and delays/interruptions of trametinib and chemotherapy in MEK114267 and the integrated study population
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Adverse events
Greater than 99% of all patients treated with trametinib in the integrated studies had at least one AE as indicated in Table 24. This compares to 93% of patients who had at least one AE in the chemotherapy arm of the pivotal study.
Table 24: Adverse events overview in MEK114267 and the integrated trametinib safety population
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The most common AEs in patients treated with trametinib included rash, diarrhoea, fatigue, peripheral oedema, nausea, dermatitis acneiform and vomiting as indicated in Table 25. It is noted there were no reports of cutaneous squamous cell carcinoma or hyperproliferative skin lesions and/or secondary malignancy in this patient population.
Table 25: Adverse events reported by ≥ 10% of subjects in either treatment arm in MEK114267 or the integrated trametinib safety population
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As indicated in Table 26, 48% of the toxicities were Grade I or II but 49% were Grade III and IV with the most common Grade III AE being hypertension and rash. Five patients had Grade V AEs including one with a gastrointestinal (GI) fistula, hepatic failure and renal failure; myocardial infarction; and renal failure.
Table 26: Adverse events reported by ≥ 10% of all subjects by preferred term and maximum toxicity grade plus adverse events reported by > 1% of subjects with Grade 3 or Grade 4 events in the integrated trametinib safety population.
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The figures were similar for the pivotal study compared to the integrated population as indicated in Table 27.
Table 27: Adverse events reported by ≥ 10% of all subjects by preferred term and maximum toxicity grade plus AEs reported by > 1% of subjects with Grade 3 or Grade 4 events in either treatment arm or MEK114267 or in the integrated safety population.
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As indicated in Table 28 almost all of the patients treated with trametinib in the integrated studies had a drug related AE with the most common of these being rash, diarrhoea, fatigue, dermatitis acneiform, peripheral oedema, nausea, dry skin, pruritis, alopecia and vomiting.
Table 28: Summary of common drug-related adverse events reported by ≥ 10% of subjects in either treatment arm of MEK114267 or the integrated trametinib safety population
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As indicated in Table 29 rash was the most common drug related AE and also occurred in 8% of patients as a Grade III reaction. It is noted that hypertension had an incidence of 4% of patients and fatigue an incidence of 3%.
Table 29: Summary of drug-related adverse events reported by ≥ 10% of subjects in either treatment arm of MEK114267 or the integrated trametinib safety population by Grade 3 and 4 toxicity and by any grades
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Deaths
As indicated in Table 30, 157 patients or 48% treated with trametinib died with the most common reason being progressive disease. Only one patient had a death considered potentially related to trametinib therapy with the death being renal failure.
Table 30: Summary of deaths for MEK114267 and the integrated trametinib safety population
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Serious adverse events
As indicated in Table 31, serious AEs (SAEs) occurred in 22% of patients in the integrated drug trametinib safety population with cellulitis being the most common AE followed by pulmonary embolism, anaemia, dyspnoea, pneumonitis, vomiting, dehydration and erysipelas.
Table 31: Summary of serious adverse events reported by ≥ 2 subjects in either treatment arm of MEK114267 or in the integrated trametinib safety population
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Those SAEs considered by the investigator to be related to the investigational drug occurred in 33 patients in the integrated treatment safety population and 26 in the pivotal study with the relevant causes indicated in Table 32.
Table 32: Summary of drug-related serious adverse events by > 1 subject in either treatment arm of MEK114267 or in the integrated trametinib safety population
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Adverse events leading to permanent discontinuation of study drug
Overall, 10% of patients in the integrated trametinib safety population and 12% in the pivotal study had AEs leading to permanent discontinuation of the study drug as indicated in Table 33. The most common of these was pneumonitis which occurred in four patients and alanine aminotransferase (ALT) elevation in three patients.
Table 33: Summary of adverse events leading to discontinuation of study treatment in > 1 subject in MEK114267 or in the integrated trametinib safety population
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Adverse events leading to dose reduction or temporary interruption of therapy
The proportion of patients who reported AEs that led to dose reductions or dose delay/interruptions are indicated in Tables 34 and 35.
Table 34: Summary of adverse events leading to dose reductions in ≥ 1% of subjects in either treatment arm of MEK 114267 or in the integrated trametinib safety population
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Table 35: Summary of adverse events leading to dose interruptions/delays in ≥ 1% in either treatment arm of MEK114267 or in the integrated trametinib safety population
[image: ]
The most common of those leading to dose reduction were rash, decreased ejection fraction and dermatitis acneiform. The most common AEs leading to dose interruptions were rash, diarrhoea, decreased ejection fraction, peripheral oedema, increased ALT, left ventricular dysfunction, fatigue, pyrexia, cellulitis, dehydration, nausea and vomiting.
Adverse events of special interest
Several AEs of particular interest were more carefully assessed in this evaluation on the basis of their potential association with the mode of action of MEK inhibitors and some earlier case reports. These included skin related toxicity, diarrhoea, ocular events, cardiac related events, hepatic events and pneumonitis. The relevant terms for these categories are indicated in Table 36.
Table 36: Definitions for adverse events of special interest
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An overview of these AEs and their incidence is indicated in Table 37.
Table 37: Overview of adverse events of special interest in MEK114267 and integrated trametinib safety population
	
	MEK114267
	
	Integrated Safety Population

	Composite AE Term
	Chemotherapy
(N=99)
N (%)
	Trametinib
(N=211)
n (%)
	Trametinib I
(N=329)
N (%)

	Skin-related toxicities
	14 (14)
	186(88)
	287(87)

	Diarrhoea
	17 (17)
	93 (44)
	162 (49)

	Ocular Events
	4 (4)
	21 (10)
	42 (13)

	Cardiac-related
	0
	16 (8)
	31 (9)

	Hypertension
	7 (7)
	35 (17)
	48 (15)

	Hepatic Events
	5 (5)
	24 (11)
	39 (12)

	Pneumonitis
	0
	5 (2)
	6 (2)

	Pulmonary Embolism
	1 (1)
	6 (3)
	12 (4)

	Oedema
	5 (5)
	84 (40)
	140 (43)


Data source: 120-final Table 8.32, Table 8.67, Table 8.7
a. Pulmonary embolism and oedema are described in the cardiac-related events Section 2.5.5, but are not AEs of special interest.
Skin related toxicities
It is noted that skin related toxicities have been previously reported for other small molecule MEK inhibitors and are considered to be rather similar to those noted with epithelial growth factor receptor (EGFR) inhibitors. A breakdown of these skin reactions observed in the integrated trametinib safety population and the pivotal study are indicated in Tables 38 and 39.
Table 38: Summary of skin-related toxicities by grade in all subjects in the integrated trametinib safety population
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Table 39: Skin-related toxicities by Grades 3 and 4 and any grade in MEK114267 and the integrated trametinib safety population
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It is noted that the overall incidence of frequency and severity of these skin reactions were comparable between the integrated population and the pivotal study. The overall incidence was high with the most common being rash; 8% were Grade III and one patient had Grade IV skin rash which ultimately resolved on cessation of therapy. The overall incidence of Grade III skin reactions was 12%. Almost all of these, that is, 98% were skin related events considered by the investigator to be drug related as indicated in Table 40. Skin related toxicities generally occur within the first 28 days of treatment with a median duration of 72 days.
Table 40: Summary of subjects with skin-related toxicities and event characteristics in MEK114267 and integrated trametinib safety population
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Diarrhoea
GI AEs had previously been noted in various toxicology studies in dogs and rats and had also been a common AE studies with other small molecule MEK inhibitors. In the integrated trametinib safety population, diarrhoea occurred in 49% of patients as indicated in Table 41.
3% of these were Grade III in severity and there were no Grade IV events. The majority of the occurrences of the first event of diarrhoea were within the first 14 days although some 47% of these had prolonged duration of greater than 10 days. Dose interruptions due to diarrhoea occurred in 9% of patients although dose reductions were uncommon in 1%.
Table 41: Summary of subjects with diarrhoea and event characteristics in MEK114267 and integrated trametinib safety population
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Ocular events
Ocular AEs and specifically events of retinal vein occlusion (RVO) and central serous retinopathy had been reported in clinical trials of small molecule MEK inhibitors. In the integrated trametinib safety population 42 patients or 13% had ocular events as indicated in Table 42.
Table 42: Ocular events by maximum grade and any grade in MEK114267 and integrated Trametinib safety population
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The most common of these were blurred vision and dry eyes. It is noted however that three patients experienced chorioretinopathy, two of which were Grade III in severity. The majority or 69% of the events were considered to be drug related as indicated in Table 43.
Table 43: Summary of subjects with ocular events and characteristics in MEK114267 and integrated trametinib safety population
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It is noteworthy that review by the sponsors of their entire clinical program revealed that as of the cut off date of 26 September 2012, 14 cases of central serous retinopathy had been reported. It is considered that these are more likely than not related to trametinib therapy. All of these cases progressively resolved within three months after the onset and not all cases actually ceased therapy. For those who temporarily ceased treatment reintroduction of trametinib was successful in the majority of cases.
Cardiac related events
No significant pre-clinical cardiac toxicity with trametinib was noted from chronic toxicity studies in rats or dogs but cardiac toxicity has been reported for a number of drugs that inhibit Tyrosine Kinase activity. The most common of these being decreased LVF. Table 44 indicates the frequency, distribution and severity of cardiac-related AEs for the integrated population and the pivotal study.
Table 44: Cardiac-related events by toxicity Grades 3,4 and any grade in MEK114267 mand integrated trametinib safety population
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These were reported in 9% of patients with the most common being decreased ejection fraction and eight of these patients had Grade III events. Most of these were considered to be drug related as indicated in Table 45. Dose interruptions were required for these events in 58% of patients and dose reductions in 35% of patients. Five patients required study drug withdrawal.
Table 45: Summary of subjects with cardiac-related events and event characteristics in MEK114267 and integrated trametinib safety population
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Hypertension
This AE has been reported previously for small molecule MEK inhibitors. In the integrated study, hypertension was observed in 15% of patients as indicated in Table 46, and 9% of these were Grade III.
Table 46: Hypertension adverse events by toxicity Grades 3, 4 and any grade in MEK114267 and integrated trametinib safety population
[image: ]
There were no SAEs or AEs of hypertension that led to permanent discontinuation of the study drug as indicated in Table 47. Two patients required dose reductions due to hypertension and three patients had dose interruptions. The onset of hypertension generally occurred after 14 days with a mean duration of 66.8 days.
Table 47: Summary of subjects with hypertension events and event characteristics in MEK114267 and integrated trametinib safety population
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Oedema
Peripheral oedema has been reported in previous clinical trials of small molecule MEK inhibitors and occurred in 43% of patients in the integrated safety population. Eight of these events were Grade III in severity as indicated in Table 48. Most of these were considered to be drug related; only 6% of patients required dose interruption and 1% dose reduction in relation to this AE.
Table 48: Summary of oedema and event characteristics in MEK114267 and integrated trametinib safety population
	
	MEK114267
	Integrated Safety Population

	
	Chemotherapy
(N=99)
	Trametinib
(M=211)
	Trametinib
(N=329)

	Number of subjects with oedema, n (%)
Number of events
	5 (5)
6
	84 (40)
122
	140(43)
214

	Event characteristicsa, n (%)
	n=5
	n=84
	n=140

	Serious
Drug-related
	0
0
	3 (4)b
49 (58)
	3 (2)b
88 (63)

	Number of occurrences, n (%)
	n=5
	n=84
	n=140

	One
Two
Three or more
	4 (80)
1 (20)
0
	52 (62)
27 (32)
5 (6)
	85 (61)
40 (29)
15 (11)

	Outcomea n (%)
	n=5
	n=84
	n=140

	Recovered/resolved
Recovering/resolving
Not recovered/not resolved
Recovered/resolved with sequelae
	2 (40)
0
2 (40)
1 (20)
	34 (40)
9 (11)
48 (57)
7 (8)
	59 (42)
17 (12)
86 (61)
7 (5)

	Maximum grade, n (%)
	n=5
	n=84
	n=140

	Grade 1
Grade 2
Grade 3
Grade 4
	4 (80)
1 (20)
0
0
	61 (73)
19 (23)
4 (5)
0
	97 (69)
35 (25)
8 (6)
0

	Action(s) takena, n (%)
	n=5
	n=84
	n=140

	Investigational product withdrawn
Dose reduced 
Dose not changed
Dose interrupted/delayed
Not applicable
	0
0
5 (100)
0
0
	2 (2)
1 (1)
79 (94)
6 (7)
1 (1)
	2 (1)
2 (1)
132 (94)
9 (6)
4 (3)

	Time of onset of first occurrence, days
	n=5
	n=84
	n=140

	1-14
15-28
>28
Mean (SD)
Median (minimum – maximum)
	3 (6)
1 (20)
1 (20)
16.0 (16.49)
10 (2 – 42)
	17 (20)
14 (17)
53 (63)
62.1 (59.17)
44.5 (3 – 299)
	29 (21)
27 (19)
84 (60)
58.4 (60.85)
43.0 (3 – 387)

	Duration of first occurrencea  days 
	n=3
	n=30
	n=48

	1-5
6-10
>10
Mean (SD)
Median (minimum – maximum)
	0
2 (67)
1 (33)
8.7 (3.79)
7 (6 – 13)
	3 (10)
3 (10)
24 (80)
60.4 (53.97)
42.5 (1 – 176)
	4 (8)
3 (6)
41 (85)
67.2 (63.79)
42.5 (1 – 255)


Data source: 120-final Table 8.67, Table 8.68
a. Subject may be included in more than one category
b. Subject 404458 (MEK114267) had an event of oedema that was reported as an SAE. Following the data cut-off date, the investigator removed the event form the case report form stating that the event was due to disease progression.
c. Only adverse events with resolution dates are included in the duration calculation.
Hepatic events
Hepatotoxicity was observed in the toxicology studies in dogs and mild to moderate increase in ALT and AST have been described with small molecule MEK inhibitors. Hepatic AEs occurred in 39 patients in the integrated trametinib safety population and similar proportion in the pivotal study as indicated in Table 49. The majority of these were Grade I and II in severity particularly associated with elevations of AST and ALT.
Table 49: Hepatic adverse events of special interest by maximum grade – MEK114267 and integrated trametinib safety population
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However nine patients had Grade III and two patients Grade IV hepatic events. This is indicated in Table 50. These were considered to be AEs related to trametinib therapy.
Table 50: Summary of subjects with hepatic events and event characteristics in MEK114267 and integrated trametinib safety population
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Pneumonitis
Five patients in the integrated trametinib safety population developed pneumonitis; all these were serious and considered by the investigator to be possibly related to treatment. In all cases the AE improved or resolved upon interruption of trametinib treatment and initiation of symptomatic therapy.
Clinical laboratory evaluations
40% of patients had anaemia during treatment with trametinib of which 4% were Grade III. Other changes were less frequent although neutropenia occurred in 14% but in no case was Grade III and 19% of patients had thrombocytopenia with one case being Grade IV. This is illustrated in Table 51.
In relation to clinical chemistry assessments increases from baseline with Grades I or II elevations of ALP, ALT and AST were noted more frequently in the trametinib treated patients in the chemotherapy arm of the pivotal study as indicated in Table 52. Changes of a Grade I and II level for albumin and glucose were also more frequent in the trametinib arm. A few patients however had Grade III or IV AEs related to clinical chemistry assessments. 
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Table 51: Summary of worst case grade changes from baseline in haematology parameters in MEK114267 and the integrated trametinib safety population.
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Table 52: Summary of increases from baseline with Grades I or II elevations of ALP, ALT and AST in MEK114267 and the integrated trametinib safety population
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Careful evaluation was undertaken in relation to potential ECG changes and it was noted that eight patients developed QTcB changes from baseline that were greater than 60 milliseconds. Also in the pivotal study the incidence of increase to Grade III or IV in QTcB was low and similar between the trametinib and chemotherapy arms as indicated in Table 53.
Table 53: Summary of worst case increases in QTcB from baseline in MEK114267 and the integrated trametinib safety population
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Safety in special groups
In relation to age the proportion of patients less than 65 years who had AEs that led to permanent discontinuation of study drug, dose reduction or interruption was lower than the other age groups and patients greater than 75 years had a higher proportion of all types of AEs and this is indicated in Table 54. There were no differences in AEs related to gender.
Table 54: Adverse events overview by age for subjects in the integrated trametinib safety population
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Comment:	A sizeable spectrum of AEs have been reported from these studies for trametinib with the most common being skin rash, diarrhoea, fatigue, peripheral oedema, nausea and vomiting. Nevertheless while more than 40% of these AEs were at least of Grade III severity, few patients required drug withdrawal and were managed with appropriate dose interruption or dose reduction. It is noted that 92% of patients were able to continue trametinib until disease progression. Certain AEs require careful monitoring particularly potential for LVEF reduction and left ventricular dysfunction, visual impairment and rash. Less common, but also important potential AEs requiring appropriate monitoring included pneumonitis, hepatic events and hypertension. In general terms despite this incidence of AEs, as already stated, some 92% of patients were able to complete their trametinib therapy.
[bookmark: _Toc393785673]First round benefit-risk assessment
First round assessment of benefits
The data from the three relevant clinical trials provided in the submission in relation to efficacy namely, the pivotal Study MEK114267, the Phase II Study MEK113583 and the Phase I/II Study MEK111054 have demonstrated a definite degree of efficacy for trametinib in patients with advanced/metastatic BRAF V600 mutation-positive melanoma. In the pivotal study the PFS benefit is highly significant with a median PFS for trametinib patients of 4.8 months compared to the chemotherapy arm of 1.4 months, representing a 55% improvement. This data was confirmed by both investigator assessments and independent review. Various sub-group analyses confirmed this benefit. Similarly, secondary efficacy parameters including OS, ORR and duration of benefit are all statistically significant in favour of trametinib. The supportive studies demonstrated RRs comparable to the pivotal study and again supportive of benefit for trametinib.
It is of particular note however that the patients with the V600K mutation-positive melanoma of which 54 patients were enrolled over the three studies, and 40 in the pivotal study of whom 29 patients received trametinib that the ORR for these patients receiving trametinib was lower at 10% compared to chemotherapy at 18%. Further although the median PFS for patients with V600K mutation-positive melanoma was in the order of 4.8 months compared to 1.5 months for those receiving chemotherapy, this did not reach statistical significance (p=0.0788). It is also noted that in the supportive Study MEK113583 that there were no objective responses among the eight patients with BRAF V600K mutation-positive melanoma who received trametinib. While it is recognised that there are relatively small numbers of patients involved in this sub-population it remains uncertain that the level of efficacy for trametinib in patients with V600K mutation-positive melanoma is comparable to that for patients with V600E mutation-positive melanoma.
Accordingly, it is appropriate to feel confident the benefits of trametinib are apparent for patients with V600E mutation-positive melanoma but remains less clear for those with V600K mutation positive melanoma.
First round assessment of risks
The three studies provided in this submission for assessment of safety involving trametinib at a dose of 2 mg QD demonstrated a definite spectrum of AEs with the most common being rash, diarrhoea, hypertension, peripheral oedema and fatigue. While these were often Grade I and II in severity nevertheless approximately 42% of patients did have Grade III toxicity, although there was a much lower proportion of Grade IV toxicities at 7% and only one death which was attributed to trametinib therapy, namely renal failure. There was however clear indication of other more serious AEs related to skin-related toxicities, visual disorders, cardiac related events, hepatic events and pneumonitis all of which will require very careful monitoring.
Despite the spectrum of AEs, trametinib represents an agent with toxicities which are generally comparable to standard chemotherapy and BRAF inhibitors such as vemurafenib. These AEs have generally been adequately managed with appropriate monitoring, prophylaxis and early intervention.
First round assessment of benefit – risk balance
Overall it is considered that the benefit/risk balance for trametinib in the treatment of V600 mutation positive advanced/metastatic melanoma favours benefit in terms of worthwhile clinical efficacy as determined by improvements in PFS, OS and ORR. This particularly applies to the V600E mutation positive patient population but remains somewhat less certain with regard to the V600K mutation positive melanoma population. Accordingly consideration may need to be given to the recommendation regarding authorisation which will be discussed further below.
[bookmark: _Toc393785674]Part B – Combination study of trametinib and dabrafenib
Trametinib is an allosteric inhibitor of MEK in the MAP kinase pathway. Studies discussed above have demonstrated clinically significant activity for this agent in the treatment of advanced/metastatic V600 mutation positive melanoma. Dabrafenib is a small molecule ATP competitive inhibitor of BRAF and studies have demonstrated clinical efficacy in the treatment of advanced/metastatic V600 mutation positive melanoma. As these two agents have a different mechanism of action it is considered that the combination of the agents may well represent a further advancement in the treatment of this difficult malignancy. Accordingly, the Phase I/II study BRF113220 was undertaken to assess the potential efficacy and safety of this drug combination. The study was undertaken in four parts:
Part A involving eight patients evaluating pharmacokinetics;
Part B involving 80 patients who enrolled in an escalating dose cohort of dabrafenib and trametinib in a three plus three design;
Part C involving 162 patients was a randomised open label three arm study of dabrafenib/trametinib combination therapy with comparison to dabrafenib monotherapy in patients with metastatic BRAFV600 mutation-positive melanoma who were BRAF inhibitor naïve; and
Part D involved assessment of a newer form of dabrafenib capsule (hydroxypropyl methylcellulose (HPMC) capsules) compared to the initial gelatine capsules which were used in the first three parts of the study.
The four parts of the study were considered in relation to pharmacokinetics, efficacy and safety.
[bookmark: _Toc393785675]Pharmacokinetics
Part A of the study was designed as an open label study evaluating the effect of repeat dose of trametinib on the PK single dose dabrafenib. It is noted that trametinib has shown the highest inhibitory potential against CYP2C8 in vitro with the concentration resulting in 50% of maximum inhibition of 0.34 µmols but the risk of drug to drug interaction was considered low. In vitro studies have demonstrated that the oxidative metabolism of dabrafenib was mediated by CYP2C8 and could potentially be affected by CYP2C8 inhibitors. Accordingly, subjects received a single 75 mg dose of dabrafenib as gelatine capsules on Day 1 with trametinib 2 mg QD being administered from Day 2 through to Day 15. PK samples for determination of plasma dabrafenib were taken for up to 24 hours after the dabrafenib single dose on Days 1 and 15.
Part B was designed as an open label dose escalation repeat dose study to identify the range of tolerated dose of the dabrafenib/trametinib combination in patients with BRAF mutation-positive melanoma. The initial dose of the combination was half the recommended dose of each agent. Doses of trametinib at 1, 1.5 and 2 mg QD were administered in combination with dabrafenib at 75 or 150 mg BID as gelatine capsules using a dose escalation procedure. PK samples for determination of plasma concentration of trametinib, dabrafenib and dabrafenib metabolites were obtained for up to eight hours on Day 15 and Day 21. A dose proportionality of trametinib was evaluated using a power model.
Part D of the study involved evaluation of the PK of dabrafenib administered as HPMC capsules as monotherapy and combination after single and repeat doses. Patients were randomised to one of four treatment groups, that is, dabrafenib 75 or 150 mg BID monotherapy or in combination with trametinib 2 mg QD. Serial PK blood samples were drawn after the first dose on Day 1 and after repeat dose on Day 21.
When administered in combination with trametinib, dabrafenib PK characteristics are similar to that when administered alone with a median Tmax of 1.5 to 2 hours; T½ of 3.6 hours. Consistent with monotherapy, data exposure decreases to repeat BID dosing. Dabrafenib PK parameters determined across the different cohorts in the study for the combination doses of the two agents are indicated in Table 55.
Table 55: Summary of debrafenib PK parameters after single and repeat dose administration of dabrafenib 150 BID in combination with trametinib 2 mg once daily (Study BRF113220; Parts A, B and D)
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When administered in combination with dabrafenib, trametinib PK characteristics are similar to that when administered alone with a median Tmax of 1.5 to 2 hours and it accumulates with repeat daily dosing. Trametinib PK parameters determined across the different cohorts in the study at the dabrafenib/trametinib combination dose are indicated in Table 56.
Table 56: Summary of trametinib PK parameters following single and repeat dose administration of trametinib 2 mg once daily in combination with dabrafenib 150 mg BID (Study BRF113220; Parts A, B and D)
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Population pharmacokinetics
Population analyses were conducted to describe the PopPK of dabrafenib and trametinib when administered in combination from all parts of Study BRF113220 involving 349 subjects for dabrafenib and 295 subjects for trametinib who were pooled with prior monotherapy data that is, 606 subjects for dabrafenib and 493 subjects for trametinib and used in the analyses. The effect of combination therapy on PK parameters such as CL-F or oral bioavailability (F) for dabrafenib or trametinib was evaluated using a non-linear mixed effect approach.
The final PK parameters for dabrafenib are indicated in Table 57.
Table 57: Parameter estimates of the final dabrafenib population pharmacokinetic model
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For dabrafenib the effect of co-component trametinib resulted in a decrease in the inducible clearance of dabrafenib with a ratio of 0.689. The inducible clearance represents about half of total CL-F. Administration of the combination had minimal impact on Cmax, that is, 6% or ratio 1.06 and AUC 0-T that is, 19% or ratio 1.19 compared to monotherapy using the HPMC capsules.
Consistent with previous PopPK analyses, exposure with HPMC capsules was 46% and 33% higher for Cmax and AUC 0-T respectively and relative to gelatine capsules for the dabrafenib/ trametinib combination. Various covariates were also analysed including BW and sex in relation to the various PK parameters and the magnitude of effect of these factors was unlikely to be clinically relevant. The effects of organ impairment was tested with mild hepatic or mild or moderate renal impairment having no clinically relevant effects on CL-F at less than 14% of dabrafenib consistent with the results with monotherapy.
The final PK parameters of trametinib are indicated in Table 58.
Table 58: Parameter estimates of the final trametinib population pharmacokinetic model
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The effect of co-component administration of dabrafenib resulted in a decrease in trametinib oral bioavailability with a ratio of 0.842. Trametinib CL-F was estimated at 5.07 L/hr and was dependent on gender and weight. The typical CL-F of trametinib in male subjects was 25% higher than that observed in female subjects. The effect of BW at the minimum and maximum weight observed was in 16% of typical CL-F value. Nevertheless these differences do not seem to warrant consideration for dosage adjustment. The effects of organ impairment were tested with mild hepatic or mild or moderate renal impairment having no clinically relevant effects of trametinib CL-F consistent with results with monotherapy.
The effect of dabrafenib capsule shell (gelatine versus HPMC capsules)
It is noted that the randomised Phase II portion of the combination study, that is Part C, was conducted primarily with gelatine capsules while the commercial formulation will be the HPMC capsule shells. It is noted the administration of dabrafenib as HPMC capsules results in a higher Cmax in AUC 0-∞ following single dose with a geometric least squares (GLS) mean ratio of 2.02 and 1.80 respectively. Exposure to dabrafenib decreases at the peak dosing as dabrafenib induces its own metabolism. The difference between HPMC and gelatine capsules after repeat dosing was evaluated in the PopPK analysis with HPMC to gelatine ratio of 1.66 for Cmax and 1.42 for AUC0-T. Earlier studies of capsule shell evaluated in the dabrafenib monotherapy submission suggests that the efficacy and safety profile of dabrafenib remains consistent regardless of the HPMC or gelatine capsule as indicated in Table 59.
[bookmark: _Toc393785676]Dose selection
Dabrafenib 150 mg BID and trametinib 2 mg QD are recommended monotherapy dosing regimens for the treatment of patients with unresectable metastatic melanoma with BRAFV600 mutation. The relationship between exposure and response has been evaluated as indicated above. Dabrafenib and trametinib administered as full monotherapy doses in Part B of the study were well tolerated as will be discussed below and have been subsequently used in Part C of the study.
[bookmark: _Toc393785677]Clinical efficacy
The Phase I/II Study BRF113220 represents the evidence submitted for consideration of efficacy in relation to the dabrafenib/ trametinib combination. Part C represents the pivotal component in which data from a randomised Phase II three arm open label study evaluated the safety and efficacy of a dabrafenib/trametinib combination therapy with comparison to dabrafenib monotherapy. This phase of the study enrolled 162 BRAF inhibitor naïve patients who were randomised according to 54 patients of dabrafenib 150 mg bd plus trametinib 2 mg, 54 patients to dabrafenib 150 mg bd plus trametinib 1 mg and 54 patients to dabrafenib monotherapy at 150 mg bd alone.
Supportive data also came from Part B of the study which is a dose escalation and safety/efficacy expansion phase and Part D in which the HPMC capsules were evaluated and this is outlined in Table 59.
Table 59: Overview of studies evaluating the efficacy of combination dabrafenib and trametinib in unresectable and/or metastatic BRAF V600 mutation-positive melanoma
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Additional data was also provided from the Part C patients who crossed over from dabrafenib monotherapy to combination therapy.
Part B of the study enrolled patients in escalating dose cohorts of dabrafenib and trametinib in a 3 plus 3 design. The highest three cohorts, which are 150-1, 150-1.5 and 150-2 were expanded to a maximum of 25 subjects. Upon completion of dose escalation two additional efficacy expansion cohorts were opened with the relevant one being patients with BRAFV600 mutation positive melanoma who had experienced disease progression following prior treatment with a small molecule BRAF inhibitor.
Part C was a Phase II randomised three arm open label evaluation of safety and efficacy of combination therapy with dabrafenib 150 mg bd and two different doses of trametinib 1 mg QD and 2 mg QD compared with dabrafenib monotherapy in patients with advanced BRAFV600 mutation-positive melanoma who are BRAF V600 naïve. Randomisation was to three arms according to that described above. Patients who had documented disease progression according to RECIST criteria on the dabrafenib monotherapy arm had the opportunity to cross over to the dabrafenib 150-2 combination therapy.
Three primary efficacy end points were specified, namely, PFS, ORR and duration of response with OS identified as a secondary end point. Disease assessments were conducted every eight weeks. Patients who continued were followed till death.
It is to be noted that Part C was initially designed as a non-randomised expansion cohort based on dose identified in Part B with planned enrolment of approximately 20 patients per dose cohort. The protocol was amended prior to the initiation of Part C to a randomisation of dabrafenib monotherapy arm. An initial 20 patients per arm were planned but this was subsequently increased to 50 patients per arm. A blind and independent central review committee was also introduced. Several sensitivity analyses were also pre-specified.
It is to be noted that Part D of the study involving the HPMC capsule formulation was undertaken because of the prior use of gelatine capsules for Part B and Part C of the study as appropriate to evaluate the PK and safety profiles of the combination utilising the HPMC capsule. The PK data has already been presented above. The safety data will be presented subsequently. 
Results
Part C of the study enrolled a total of 162 patients with 54 patients randomised to each arm as indicated in Table 60.
Table 60: Subject disposition and reasons for study withdrawal (BRF113220 Part C, ITT population)
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At the time of the data cut-off, 31 May 2012, most subjects in each of the treatment groups (59 to 74%) were still ongoing in the study. A total of 51 patients across the three treatment groups died prior to the time of the date of cut-off.
Further, at the date of cut-off, 42% of patients randomised at the 150/2 combination therapy and 43% of patients randomised at the 150/1 combination therapy were still receiving the study treatment compared to 66% of patients randomised for dabrafenib monotherapy as indicated in Table 61.
Table 61: Study treatment status (BRF113220 Part C, all treated population)
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Demographic and baseline disease characteristics
The demographics for the Part C ITT population were generally well balanced among the three treatment groups as indicated in Table 62.
Table 62: Demographics and baseline disease characteristics (BRF113220 Part C, ITT population)
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Baseline disease characteristics and prognostic factors were also similar. It is noted that 85% of patients had the V600E mutation. Further, half of all patients had three or more sites of disease although few patients had a history of brain metastases.
As indicated in Table 63 most patients in all three treatment groups had not received previous anti-cancer treatment in the advanced or metastatic setting.
Table 63: Prior anti-cancer therapy in the advanced or metastatic setting (BRF113220 Part C, ITT population)
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Patient disposition
As indicated in Table 64, BRAF inhibitor naïve melanoma patients treated at the starting dose of the combination of 150/2 included 54 patients in Part C, 24 patients in Part B and 39 patients in Part D.
Table 64: Subject disposition for subjects treated with 150/2 combination therapy (BRF113220 Parts B, C and D populations)
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Most patients in Parts C and D were ongoing as of the date of cut-off, 31 May 2012, for Part C and 25 September for Part D. Also a half of Part B patients were ongoing as of 25 May 2012. Medium follow up times were 14 months for Part C, 15.4 months for Part B and 7.7 months for Part D. Nevertheless, more than one half of the patients treated with the combination of 150/2 therapy in Part C and B had discontinued treatment as of the cut-off dates and half of those in Part D had discontinued as indicated in Table 65.
Table 65: Study treatment status for subjects treated with combination 150/2 therapy (BRF113220 Parts B, C and D populations)
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Demographic and baseline disease characteristics
Median age was similar for the three populations treated with 150/2 combination therapy as indicated in Table 66.
Table 66: Demographics and baseline disease characteristics for subjects treated with 150/2 combination therapy (BRF113220 Parts B, C and D populations)
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It is noted that the Part B patients had disease characteristics at baseline that indicated more advanced disease and a poorer prognosis based on greater than three disease sites, a high incidence of elevated LDH and prior history of brain metastases.
In relation to prior anti-cancer therapy most patients treated with the 150/2 combination therapy had received at least one prior anti-cancer therapy although the majority of patients in Part C and D had not received prior systemic anti-cancer regimens for advanced metastatic disease as indicated Table 67.
Table 67: Summary of prior anti-cancer therapy for subjects treated with 150/2 combination therapy (BRF113220 Parts B, C and D)
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[bookmark: _Toc393785678]Efficacy results
Progression free survival
In the Part C ITT population, statistically significant improvements in investigator-assessed PFS were observed in the 150/2 and 150/1 combination therapy groups compared with the dabrafenib monotherapy group as indicated in Table 68.
Table 68: Investigator-assessed Kaplan-Meier estimates PFS (BRF113220 Part C, ITT population)
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With a median follow up time of 14 months, the 150/2 combination therapy had statistically significant improvement in PFS with an HR of 0.39 (p < 0.0001) representing a 61% reduction in the risk of tumour progression or death for patients treated with the combination 150/2 compared with the dabrafenib monotherapy. The median PFS was 9.4 months for the combination and 5.8 months for monotherapy with an estimate of PFS rate at 12 months being 41% for the combination compared to 9% for the dabrafenib monotherapy.
Treatment with the 150/1 combination therapy also resulted in a statistically significant improvement in investigator-assessed PFS compared to the dabrafenib monotherapy although this was less than the 150/2 arm (p=0.0057). It is noted that the median PFS for the 150/1 combination was similar to the 150/2 combination at 9.2 months and 9.4 months respectively. For the 12 month PFS rate the 150/2 combination is at 41% compared with the 150/1 combination at 26%.
The IRC assessment also showed a statistically significant improvement in PFS for the 150/2 combination compared to monotherapy with an HR of 0.54 (p=0.012) as indicated in Table 69.
Table 69: BICR-assessed Kaplan-Meier estimates of PFS (BRF113220 Part C, ITT population)
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This represented a 46% reduction in the risk of tumour progression or death and the median PFS was 9.2 months for patients on the combination versus 7.3 months for the monotherapy. It is noted however that for the 150/1 combination therapy group a statistically significant difference was not observed with the independent review with an HR of 0.73 (p=0.1721) and the median PFS of 8.3 months.
Part B and Part D PFS data
In Part B for those patients treated with 150/2 combination therapy the investigator-assessed median PFS was 10.8 months compared to 9.4 months for Part C subjects as indicated in Table 70.
Table 70: Investigator-assessed Kaplan-Meier estimates of PFS with 150/2 combination therapy (BRF113220 Parts B, C and D populations)
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The PFS data for Part D were not mature at the time of date of cut-off with a median follow up of 7.7 months. Although for the first quartile assessment the PFS was comparable to that for Part C patients.
Overall response rate
Investigator-assessed Part C
In the Part C ITT population a statistically significant increase confirmed ORR was observed for the 150/2 combination therapy compared to the monotherapy with an ORR of 76% compared to 54% (p=0.0264) and indicated in Table 70. There was however no significant difference between the 150/1 combination therapy group and the dabrafenib monotherapy group.
Table 71: Investigator-assessed best confirmed response (BRF133220 Part C, ITT population)
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Independent review committee analyses
For the Part C patients the IRC analyses for the 150/2 combination demonstrated a higher ORR compared to dabrafenib monotherapy but this was not statistically significant as indicated in Table 72.
Table 72: BICR-assessed best confirmed response (BRF113220 Part C, ITT population)
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This was as ORRs assessed by the IRC were lower than that for the investigator. The ORR by the IRC was 61% for the combination compared to 46% for the monotherapy. The 150/1 combination had no evidence of advantage over the monotherapy in relation to ORR.
Patients treated with the 150/2 combination therapy in Parts B and D demonstrated investigator-assessed confirmed RRs of 63% and 67% respectively.
Duration of response
In the Part C ITT population the investigator-assessed median duration of confirmed response for the 150/2 combination therapy was nearly double that for the monotherapy, at 10.5 months versus 5.6 months and is indicated in Table 73.
Table 73: Investigator-assessed duration of confirmed respone (BRF113220 Part C, ITT population)
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It is noted that at the time of analysis, 46% of responding patients in the combination therapy group were ongoing compared to 14% in the monotherapy arm. For the IRC analysis median duration of response was the same for the combination and monotherapy groups at 7.6 months indicated in Table 74.
Table 74: BICR-assessed duration of confirmed response (BRF113220 Part C, ITT population)
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In Part B subjects treated with the combination 150/2 therapy had a median duration of confirmed response similar to that for Part C patients as indicated in Table 75. Again, approximately 50% of patients were ongoing in this study.
Table 75: Investigator-assessed duration of confirmed response in subjects treated with 150/2 combination therapy (BRF113220 Parts B, C and D populations)
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Overall survival
With a median follow up time of 14 months and a total of 51 deaths for the Part C patients in the study the OS data is not yet mature and median OS has not been reached for any treatment group. There does appear to be some trend with an HR of 0.67 (p=0.2591) as indicated in Table 76.
Table 76: Overall survival and 12-month estimated survival rates (BRF113220 Part C, ITT populations)
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The Kaplan-Meier estimates of OS at 12 months was 79% for the combination 150/2 compared with 68% for the 150/1 combination and 70% for the monotherapy.
For those patients who had received prior BRAF inhibitor therapy and were treated with combination 150/2 therapy in Parts B and C the sequential administration of monotherapy followed by combination therapy showed limited clinical activity as indicated in Table 77.
Table 77: Progression-free survival and overall response rate for BRAFi-treated populations (Part B combination 150/2 and Part C crossover group) and BRAFi-naive population (Part C combination 150/2 group)
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It is also noted that in the 43 patients who crossed over from dabrafenib monotherapy to the combination 150/2 the median PFS in the cross over phase was 3.6 months with a best confirmed ORR of 9%.
In Part B of the study, 26 patients who had previously been treated with a BRAF inhibitor and subsequently with the combination 150/2 showed similar results to the Part C cross-over patients with a median PFS of 3.6 months and a RR of 15%.
BRAF mutation sub-populations
It has previously been demonstrated with dabrafenib monotherapy that there are lower RR for patients with BRAF V600K mutations compared to those with the BRAF V600E mutation. It is of interest that in this Part C combination therapy evaluation there appeared to be similar benefit for both mutation sub-types. For the V600E patients the median PFS was 10 months for the 150/2 combination therapy compared with 6.5 months for the dabrafenib monotherapy while for the V600K patients in Part C the median PFS was 9.3 months for the 150/2 combination therapy compared with 4.3 months for the dabrafenib monotherapy ( P=0.0014). It is to be noted however that the number of patients in this V600K group was small, that is, seven. In Part B the median PFS of V600E patients in the combination group 150/2 was 10.8 months.
In relation to ORR for the Part C V600E patients the confirmed ORR was 77% for the combination 150/2 therapy group compared to 58% for the monotherapy group while for the V600k patients the ORR was 71% for the combination 150/2 compared to 33% in the dabrafenib monotherapy group.
In Parts B and D the confirmed ORRs of the V600E patients in the combination 150/2 group were 59% and 68% respectively. Although the number of patients with V600K mutation in Parts B and D were small, namely two and five, the ORRs were consistent with the Part C patients.
Evaluation of sub-populations in relation to pre-treatment characteristics demonstrated the magnitude of PFS improvement for the 150/2 combination therapy group relative to monotherapy was consistent with the ITT population across all sub-groups with an HR ranging from 0.19 to 0.63.
Comment:	The data from Part C of the study shows statistically significant improvement in PFS for the 150/2 combination compared to the dabrafenib monotherapy with a 61% reduction in risk of tumour progression or death and a median PFS of 9.4 months compared to 5.8 months for monotherapy. It is noted the IRC also demonstrated similar degrees of significant benefit. However the investigator evaluation suggested a statistically significant benefit also for the 150/1 combination that was not confirmed by the IRC. There was also a statistically significant improvement in ORR in Part C patients with the 150/2 combination with an ORR of 76% compared to 54% for the dabrafenib monotherapy group. Again no such benefit was seen for the 150/1 combination. Data for duration of response also confirmed this benefit. Nevertheless the OS data remains immature.
While this data shows promise in that the median PFS for the combination represents an advance on that seen for dabrafenib monotherapy in the randomised study as well as improvement compared to the trametinib monotherapy from the studies discussed above there remain a number of concerns regarding the studies.
The number of patients involved in the trials still remains relatively small with only 54 patients receiving the combination and a similar number in the monotherapy group. Further the design of the study involved a number of amendments to ultimately provide a randomised evaluation. Appropriately the study is classified as a Phase II trial and in this instance the comparative data between the combination and monotherapy remains inconclusive. The follow up durations for the study are also relatively short and nearly 50% of patients still remain on treatment and more than 50% in follow up. Accordingly the level of benefit for the combination remains uncertain.
[bookmark: _Toc393785679]Safety
Safety evaluation for this submission comes from the Study BRF113220 which involved those patients receiving treatment with the combination of dabrafenib 150 mg and trametinib 2 mg and involved 202 patients with BRAF mutation-positive melanoma from Part B, C and D of Study BRF113220. These data were compared with the trametinib monotherapy material described in the earlier part of this evaluation involving the three studies MEK114267, MEK113583 and MEK111054, and 329 patients. Comparison was also made with the dabrafenib monotherapy safety update population involving 586 patients with melanoma treated with 150 mg BID of dabrafenib across five studies as indicated in Table 78. Accordingly the various safety populations involved in the evaluation are indicated in Table 79.
Table 78: Data cut-off dates for dabrafenib studies in 90-day safety update
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Table 79: ISS safety populations and designations
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AEs were reported by investigators on assessments every six weeks and documented according to standard criteria as well as NCI grading.
It is noted that the dabrafenib capsule shells changed from a gelatine to a HPMC capsule during clinical development and the potential impact of the increased exposure observed with the HPMC capsules compared to gelatine capsules in the safety profile of dabrafenib as monotherapy did not provide any evidence that the increased exposure observed with the HPMC capsule shell has a major impact on the dabrafenib safety profile. Aspects of this data will be presented in this section.
Overall exposure
The median time on study treatment with dabrafenib was longer for the Part C 150/2 group compared with the Part C dabrafenib monotherapy group and this is indicated in Table 80.
Table 80: Overall exposure
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The median times on study treatment for the trametinib population and the dabrafenib population were about one half that for the Part C combined group but similar to the Part C dabrafenib monotherapy group. Accordingly the duration of exposure to both trametinib and dabrafenib in the combination is longer than for the single agents and indicates that the Part C 150/2 group represents the most appropriate group to assess the safety of the combination treatment. In the Part C 150/2 group the median daily dose of dabrafenib was 281.75 mg similar to the Part C dabrafenib monotherapy group at 295.91 mg and close to the targeted daily dose of 300 mg for both treatment groups. The median daily dose of trametinib 1.92 mg in the Part C 150/2 group is also close to the targeted daily doses of 2 mg.
As indicated in Table 81 all patients in the Part C 150/2 group had at least one AE and at least one drug-related AE. Most of these led to dose interruption and one half had AEs resulting in dose reduction. These data were greater than for the monotherapy treatment. The higher frequency of dose reductions and interruptions in the combination therapy group suggests a lower tolerability for combination therapy compared with each individual monotherapy.
Table 81: Overview of adverse events
[image: ]
Common adverse events
Pyrexia, chills, fatigue, nausea and vomiting were the most common AEs involving more than 40% of patients in the Part C 150/2 group and is indicated in Table 82.
Table 82: AEs experiences by 10% or more of subjects in part C 150/2 group
[image: ]
This profile was qualitatively similar to the monotherapy treatment, although occurring at a higher frequency. The incidence and severity of pyrexia and pyrexia related events were the most significant safety concern in relation to the combination therapy.
It is noted that in comparison to the trametinib safety population the incidence of rash and diarrhoea were lower in the Part C 150/2 group while the incidence of fatigue, nausea and vomiting were higher in the Part C 150/2 group. It is noted that in comparison to the dabrafenib safety population the incidence of hyperkeratosis, alopecia and skin papilloma were lower in the Part C 150/2 group while the incidence of pyrexia, fatigue and nausea were higher.
In relation to Grade III/IV events for the combination, pyrexia, neutropenia and back pain were the most common Grade III events involving 5% of patients, and neutropenia at 5% was the most common Grade IV event. These events were more frequent for the combination compared to either single agent.
Of the most common Grade III AEs for the trametinib safety population including Grade III hypertension this occurred at a lower frequency for the combination, that is, 9% versus 2% and Grade III rash at 7%, was not observed in the combination group. Of the most common Grade III AEs in the dabrafenib safety population, Grade III squamous cell carcinoma at 7% occurred in 4% of patients in the combination group. Grade III hypophosphatemia at 4% was not observed in the Part C 150/2 group or in the Part C dabrafenib monotherapy group. This is indicated in Table 83 (page 97 of 112).
Adverse events by causality
Pyrexia, fatigue, chills, vomiting, nausea and diarrhoea were the most common drug-related AEs by investigator-assessment involving at least 30% of patients in the Part C 150/2 group. Other events occurring in at least 20% of patients in this group were arthralgia, night sweats, rash, myalgia and peripheral oedema. There was a higher frequency of these events compared to individual drugs with exceptions of rash, diarrhoea and peripheral oedema. This data is indicated in Table 84.
Table 84: Drug-related adverse events experienced by ≥ 10% of subjects in any group (all treated or safety population)
[image: ]
As indicated in Table 85 (page 98 of 112) for the combination group disease progression was the cause of death in 11 of 14 patients or 80% who died. Three patients or 5% in the Part C 150/2 population and seven patients or 3% in the pooled 150/2 population died due to fatal AEs. Five patients or 2% in the trametinib population and eight patients in the dabrafenib safety population died due to fatal SAEs. All of these were not considered related to study drug with the exception of one event of ventricular arrhythmia which is considered related to both study drugs in a patient with a history of hypertension. This is indicated Table 86 (Page 99 of 112).
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Table 83: Adverse events experienced by ≥10% of subjects in part C 150/2 with Grade 3 or Grade 4 events (all treated or safety population)
[image: ]
Table 85: Summary of deaths (all treated or safety population)
[image: ]
Table 86: Fatal serious adverse events (all treated or safety population)
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0. Serious adverse events
In the Part C 150/2 treatment group SAEs were reported by 62% of patients, with pyrexia and chills being the most common and this is indicated in Table 87.
Table 87: Serious adverse events experienced by ≥ 2% of subjects in the Part C 150/2 group (all treated or safety population)
[image: ]
Approximately 11% of these patients required hospitalisation for SAEs of pyrexia.
Adverse events leading to dose reductions, interruptions or permanent discontinuation
In the Part C 150/2 treatment group 49% of patients experienced an AE requiring dose reduction of either or both drugs. This is indicated in Table 88. It is of some note that in this combination 50% of patients required dose reduction of dabrafenib although subsequent re-escalation of the dose occurred in 88%. Dose reductions of trametinib due to AEs were less frequent involving 12% of the patients of whom 21% subsequently re-escalated their dose.
Table 88: Adverse events leading to dose reduction of either study drug experienced by ≥ 2% of subjects in any group (all treated or safety population)
[image: ]
In the Part C 150/2 treatment group 67% of patients experienced AEs leading to dose interruptions of either or both study drugs and this is indicated in Table 89. Pyrexia at 42% and chills at 22% were the most common AEs leading to dose interruption.
Table 89: Adverse events leading to dose interruption of either study drug experienced by ≥ 2% of subjects in the Part C 150/2 group and two or more subjects in any other group (all treated or safety population)
[image: ]
The frequency of AEs leading to dose interruption of either or both study drugs was higher in the Part C 150/2 group than the trametinib population and the dabrafenib population principally due to the higher frequency of pyrexia and chills in the combination.
In the Part C 150/2 treatment Group 5 patients or 9% discontinued study drug permanently due to an AE of which two of these discontinued due to pyrexia and is indicated in Table 90. It is noted that the frequency of AEs leading to permanent discontinuation of study drug was similar between the Part C 150/2 group at 9% and the trametinib safety population at 10% but higher than the dabrafenib safety population at 3%.
Table 90: Adverse events leading to permanent discontinuation of study drug experienced by ≥ 1% of subjects in any group (all treated or safety population)
[image: ]
Adverse events of special interest
In general the overall profiles of AEs of special interest observed with the Part C 150/2 combination group and the pooled 150/2 population were consistent with the known profiles of each separate drug. The most noticeable differences were an increase in pyrexia and a decrease in skin-related toxicities with combination therapy relative to monotherapy and are illustrated in Table 91.
Table 91: Overview of AEs of special interest
[image: ]
Overall the addition of dabrafenib to trametinib does not appear to increase the frequency or severity of cardiac-related AEs, hypertension, hepatic disorders, and diarrhoea and pneumonitis which previously were observed with trametinib monotherapy. Cardiac-related AEs occurred in 9% of patients in the Part C 150/2 group the same as for the trametinib safety population and the events were all decreased left ventricular ejection fraction (LVEF) of Grade I or II. The proportion of subjects reporting hypertension as an AE was 9% in the Part C 150/2 treatment group compared with 15% in the trametinib safety population. There were no SAEs, interruptions or reductions in the study drugs or discontinuation from study drug due to the AE of hypertension. Hepatic AEs occurred in 15% of the Part C 150/2 group compared to 13% of the trametinib safety population. Most of the events were elevations of ALT or AST. The proportion of patients in the Part C 150/2 group who experienced diarrhoea was 36% compared with 49% in the trametinib safety population. Pneumonitis was reported in 2% of patients in the trametinib safety population but not reported as an AE in any of the patients who received combination treatment in Study BRF113220.
The addition of trametinib to dabrafenib does not appear to increase the frequency or severity of hand/foot syndrome or treatment emergent malignancies previously described with dabrafenib monotherapy. The incidence of hand/foot syndrome was 14% in the dabrafenib safety population of which 1% were Grade III. Hand/foot syndrome was reported in 7% of patients in the Part C 150/2 group and all events were Grade I or II. In Study BRF113220 no confirmed events of new primary melanoma were reported in patients receiving combination therapy. Based on the limited data, no increase in the overall frequency of treatment emergent malignancies in the population of melanoma subjects receiving dabrafenib and trametinib treatment in Study BRF113220 as compared to the dabrafenib safety population was detected.
In the Part C 150/2 group 25% of patients experienced ocular events compared to 8% in the dabrafenib safety population and 13% in the trametinib safety population. Blurred vision, dry eye and visual impairment were the most common AEs in the 150/2 group. However no changes in the incidence rates of central serous retinopathy or RVO were observed due to combination treatment. The incidence of ocular events of uveitis, iritis or iridocyclitis reported for the combination treatment was 2% compared to 1% in the dabrafenib safety population. The severity of these inflammatory ocular events was slightly increased for combination treatment and the median time to resolution was longer.
In the Part C 150/2 group, four patients or 7% experienced renal failure. This was higher than the incidence of renal failure in both the dabrafenib safety population at less than 1% and the trametinib safety population at 2%. Most patients who presented with acute renal failure did so as a secondary event in the setting of pyrexia with dehydration appeared to be a contributing factor in concert with other risk factors such as haemolytic uremic syndrome, antibiotic toxicity or hypercalcaemia. No patient experienced renal failure that was fatal but one patient discontinued treatment due to renal failure.
It is noted that some AEs associated with trametinib were actually decreased with the combination including skin-related toxicity occurring in 65% of patients on the combination compared to 88% for the trametinib safety population. The most regular of these occurring in greater than 10% of patients were rash, dermatitis, acneiform, erythema and generalised rash.
Pyrexia
Pyrexia and pyrexia related events are commonly noted AEs associated with BRAF inhibitors and have occurred in 33% of patients on dabrafenib monotherapy. It is noted that the incidence and severity of this has been significantly increased in combination with trametinib and in the Part C 150/2 group, 76% of patients experienced pyrexia related AEs. Most of these could be managed with standard anti-pyretics although recurrent fever may require steroid therapy and or dose interruption or dose reduction. There did not appear to be a clear relation to trametinib dose. This was generally an early event and with approximately 80% of patients experiencing their first occurrence within the first 16 weeks of combination therapy. One third of patients experienced three or more occurrences of the pyrexia. The incidence of Grade III or IV events were similar to that observed with dabrafenib monotherapy however there was an increased incidence of SAEs, including hospitalisations with combination therapy relative to dabrafenib monotherapy.
Both dose interruptions and dose reductions were common, occurring in approximately 50% of the patients in the combination group. Permanent discontinuation of study medication was required in 5% of patients. It is noted that the majority of patients, that is, greater than 80% with dose reduced dabrafenib due to AEs were able to be dose re-escalated.
Complications of the pyrexia included hypotension, dehydration, severe rigors/chills or renal failure. This occurred with an incidence of 2.7% compared to a 1% identified incidence for dabrafenib monotherapy.
Cutaneous squamous cell carcinoma
Occurrence of hyperproliferative skin lesions including keratoacanthomas (KA) and cutaneous squamous cell carcinoma (SCC) are considered as a class effect of BRAF inhibitors and have been observed in up to 24% of patients treated with vemurafenib. In the Part C 150/2 treatment group KA or cutaneous SCC were reported in 7% of patients and the majority of these cases the event was Grade III. This is indicated in Table 92.
Table 92: Summary of KA and cutaneous SCC by toxicity Grades 3 or 4 or any grade
[image: ]
The incidence of KA and SCC was higher in the dabrafenib safety population at 11% and the Part C dabrafenib monotherapy group at 19%. The median time to onset of the first occurrence of KA or SCC in the Part C 150/2 group was 152 days. This was longer than the eight to 12 weeks reported for other BRAF inhibitor monotherapy.
These data therefore suggest the occurrence of SCC may be reduced or delayed by the dabrafenib/trametinib combination treatment.
Analysis of factors such as age and gender did not reveal any differences within age groups or between genders.
Dabrafenib capsule shell type
As previously noted, the dabrafenib capsule shell was changed from gelatine to the HPMC capsule during clinical development. During Study BRF113220 patients receiving dabrafenib for the Part B and C components of study received the gelatine capsules where as those in the Part D component received the HPMC capsules allowing for some evaluation of safety data between the two groups. It is noted that the median time on treatment for patients on Part C was 10.9 months while the median times on treatment for patients in Part B and D were 11.5 and 6.2 months respectively.
When compared with the AEs reported in the two treatment groups treated with gelatine capsules in Part B and C versus the HPMC capsules in Part D there was no evidence of a higher frequency of AEs leading to treatment interruption, dose reduction or dose discontinuation of therapy and is indicated in Table 93.
Table 93: AEs overview by dabrafenib capsule shell type (BRF113220 safety population)
[image: ]
Similarly the frequency of SAEs remains the same across the three treatment groups and fatal SEAs were only reported in the two treatment groups in which the patients received gelatine capsules.
Most of the common AEs reported a higher frequency in at least one of the two gelatine treatment groups compared to the HPMC group as indicated in Table 94. The rate of pyrexia AEs appears to be lower in the Part D treatment group although this may reflect initial time on treatment.
Table 94: AEs reported by > 20% of subjects in any study part
[image: ]
Comment: 	These combination data reflect essentially a similar safety profile to the monotherapies making up the combination, namely dabrafenib/trametinib. Nevertheless certain toxicities occurred with a higher frequency most particularly pyrexia and to a lesser extent fatigue and nausea occurred at a higher frequency relative to dabrafenib and there was a higher incidence of fatigue, nausea and vomiting relative to trametinib monotherapy. There was however an apparent lower incidence of certain skin-related toxicities particularly KA and SCC.
The most severe toxicity encountered was pyrexia requiring intensive intervention, both dose interruption and dose reduction were required in approximately 50% of patients and 5% of patients had to permanently discontinue therapy.
Accordingly although it is reasonable to indicate that in general terms monitoring, prophylaxis and early management of this AE profile for the combination would allow for its routine clinical use there needs to be an understanding that the toxicity profile for this combination is not insignificant.
With regards to the two capsule formulations for dabrafenib the available safety data indicated the increased exposure observed with the HPMC capsule shell has no significant impact on the combination safety profile compared to the gelatine capsules. Nevertheless it should be noted that this safety data were generated in three small treatment groups and were indirectly compared with differences in length of drug exposure.
[bookmark: _Toc393785680]First round benefit risk-assessment
First round assessment of benefit
Rationale for the development of the combination therapy and Study BRF113220 came from the fact that there was evidence that the active agents BRAF inhibitors particularly vemurafenib and dabrafenib and the MEK inhibitor trametinib while demonstrating worthwhile RRs and improvements in PFS were limited by the ultimate development of drug resistance and progression of disease generally within five to seven months of starting treatment. It is considered the combination of the two drugs with different mechanisms of action may result in improvement in outcomes.
Accordingly Study BRF113220 was designed involving four parts with Part A being essentially a PK evaluation in eight patients, Part B a dose escalation phase involving a total of 80 patients including 39 treated at the MTD 150mg dabrafenib twice daily and 2 mg trametinib daily. Part C was the randomised open label three arm study of the combination in 162 patients in which 54 patients were randomised to each of three arms including the combination 150/2 and the combination 150/1 and dabrafenib monotherapy at 150 mg BID. Part D involved evaluation of the HPMC capsule in a comparison of PK and safety to the older gelatine capsules. The principal area for determination of efficacy relates to Part C in which there is a significant improvement in PFS for the combination versus dabrafenib with an HR of 0.39 (p<0.0001) with an estimated median PFS for the combination 150/2 at 9.4 months compared to 5.8 months for the monotherapy and estimated PFS at 12 months of 41% for the 150/2 combination compared to 9% for the monotherapy. Independent review of these data confirmed the improvement and PFS. It is noted however that while the investigator assessment suggested significant improvement for the 150/1 combination with a significant advantage for PFS over monotherapy this was not determined by the independent review analysis. Overall, RRs also showed a significant improvement for the 150/2 combination at 76% including a 9% complete remission rate compared to a 54% ORR for the monotherapy with a 4% complete RR (P=0.0264). A significant benefit in ORR was not observed for the 150/1 combination.
It is worth noting that these impressive results particularly relate to the V600E mutation-positive population as although there were also advantages for the V600K mutation-positive population the numbers involved were small involving only seven patients.
These data therefore have certainly suggested a further benefit for the dabrafenib/trametinib combination over either monotherapy alone or other BRAF inhibitors and the antibody iplumibab. There are however several concerns with regards to this study namely the overall small number of patients in each arm of the study; the fact that the study was Phase II in type rather than Phase III and that much of the study design involved various adjustments prior to initiation of the study. There remained a significant proportion of patients still on treatment; 47% and 50% of the patients remain on study. The duration of follow up remains relatively short preventing any assessment at this time of OS.
First round assessment of risks
The safety profile provided in this evaluation essentially comes from that associated with Part C of Study BRF113220. The safety profile appears to be generally consistent with that to be expected in relation to the individual drugs involved in the combination although several of these toxicities were of a somewhat greater incidence than the monotherapy. This resulted in a higher incidence of dose reduction and dose interruption compared to monotherapy. Pyrexia related events were the largest contributor to this with 76% of patients experiencing pyrexia related events and 33% Grade III in severity. This resulted in an increased incidence of SAEs, hospitalisations, dose interruptions and 5% of patients requiring permanent discontinuation of study medication.
Despite this somewhat greater incidence of AEs it is recognised with appropriate monitoring, prophylaxis and early intervention this could generally be managed adequately.
It is noteworthy that the incidence and severity of other more significant AEs associated with the monotherapy including cardiac-related AEs, hypertension, hepatic disorders, diarrhoea and pneumonitis were not greater than for the individual drugs.
It is also noted that the safety data indicated the increased exposure observed with the dabrafenib HPMC capsule shell has no significant impact on the combination safety profile compared to the dabrafenib gelatine capsules so that doses utilised with the gelatine capsule can be reasonably transferred to HPMC dabrafenib capsule dosage.
First round assessment of benefit/risk balance
While the apparent benefits observed in the Study BRF113220 are impressive when compared with the monotherapy and suggest a further advance in therapies of potential value for advanced stage/metastatic KRAS mutation-positive melanoma there are sufficient deficiencies in the data as indicated above to maintain uncertainty as to this level of benefit.
It is noted that there are two major ongoing Phase III studies including Study MEK115306 which is a double blind randomised Phase III study comparing the dabrafenib/trametinib combination therapy at the 150 mg/2 mg dosage to dabrafenib administered with a trametinib placebo. Study MEK116513 is an open label randomised Phase III study comparing dabrafenib/trametinib combination therapy at the 150 mg/2 mg dosage with vemurafenib at 960 mg BID. These two studies should provide major supportive evidence in relation to the efficacy and safety of the combination. It is worth noting that the risk profile for the combination whilst somewhat greater than for the individual agents with appropriate monitoring, prophylaxis and early intervention should remain manageable providing the levels of efficacy presently indicated are confirmed.
[bookmark: _Toc393785681]First round recommendation regarding authorisation
The proposed indication in this submission is for marketing approval of Mekinist as a monotherapy and in combination with dabrafenib for the treatment of patients with BRAF V600 mutation positive unresectable or metastatic Stage IV melanoma.
Mekinist as monotherapy has not demonstrated clinical activity in patients who have progressed on a prior BRAF inhibitor therapy.
This investigator maintains concerns with regard to the proposed indication in relation to monotherapy. While the data appears strong in relation to patients with BRAF V600E mutation-positive melanoma and therefore supportive of approval, the data in relation to BRAF V600K mutation-positive melanoma remains somewhat weak without evidence of response advantage or significant PFS advantage for the trametinib monotherapy when compared to chemotherapy.
In relation to the proposed combination as part of the indication as discussed above there are several areas of ongoing concern with regard to the submitted material and its adequacy to be confident of the apparent considerable improvement in further benefit for the dabrafenib/trametinib combination.
While this reviewer considers it very likely that these aspects will be resolved and remains supportive of trametinib for all patients with BRAF V600 mutation-positive unresectable metastatic melanoma and also the combination for the same proposed indication, it would seem prudent to await the results of the outstanding Phase III trials before authorisation.
[bookmark: _Toc393785682]Clinical questions
Further data is requested in regard to evidence of the level of benefit of trametinib in the treatment of patients with V600K mutation-positive advanced stage metastatic melanoma.
Further follow up for Study BRF113220 is requested.
Data from the outcomes of the two ongoing randomised studies, 115306 and 116513, are requested.
[bookmark: _Toc393785683]Pharmacokinetics
NA
[bookmark: _Toc393785684]Pharmacodynamics
NA
[bookmark: _Toc393785685]Efficacy
NA
[bookmark: _Toc393785686]Safety
NA
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Table 11 Summary of Prior Anti-cancer Therapy for Subjects Treated with 
150/2 Combination Therapy in (BRF113220 Parts B, C, and D)



Combination 150/2 Therapy Groups
BRF113220 Study Part Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 54a 24 39
Any Therapya, n (%) 53 (98) 24 (100) 38 (97)



Surgery 53 (98) 24 (100) 36 (92)
Radiotherapy 20 (37) 9 (38) 7 (18)
Immunotherapy 13 (24) 13 (54) 5 (13)
Chemotherapy (cytotoxics, non-cytotoxics) 7 (13) 14 (58) 7 (18)
Biologic therapy (mAbs, vaccines) 12 (22) 12 (50) 8 (21)
Small molecule targeted therapy 1 (2) 5 (21) 3 (8)
Hormonal Therapy - - 1 (3)



Number of Prior Advanced or Metastatic Regimens, n (%)
0 42 (78) 7 (29) 30 (77)
1 11 (20) 8 (33) 6 (15)
2 0 4 (17) 2 (5)
3 0 3 (13) 1 (3)
4 1 (2) 1 (4) 0
>4 0 1 (4) 0



m5.3.5.3 ISE Section 3.1.2.3 (Table 13)
Abbreviations: BID=twice a day; mAb=Monoclonal antibody; QD=once daily.
Note:  If a subject was missing the regimen number, it was assumed to be 1 separate regimen.
a. Includes anti-cancer therapy in the adjuvant, advanced, and metastatic settings.



3.1.3. BRAFi-treated Populations



3.1.3.1. BRF113220 Part C Crossover Population



The majority of crossover subjects had discontinued IP (30 subjects, 70%) and the most
common reason for IP discontinuation was disease progression (28 subjects, 65%) 
(m5.3.5.3 ISE Section 3.1.4.1).  



Baseline disease characteristics and number of disease sites in the crossover phase (i.e. 
prior to starting combination) were consistent with those of the randomized phase 
(m5.3.5.3 ISE Section 3.1.4.1).  



Twenty-six percent of crossover subjects had received prior chemotherapy (adjuvant or 
metastatic setting), which is consistent with the rate of prior chemotherapy in the overall 
randomized phase (m5.3.5.3 ISE Section 3.1.4.1).  



Confirmed ORR in the randomized phase (i.e. with dabrafenib monotherapy) for subjects 
who ultimately crossed-over was 56% (m5.3.5.3 ISE Section 3.1.4.1).
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Table 12 Investigator-assessed Kaplan-Meier Estimates PFS (BRF113220 
Part C ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Subjects Classification, n (%)



Progressed or Died (event) 47 (87) 39 (72) 31 (57)
Censored, Follow-up ended 1 (2) 2 (4) 3 (6)
Censored, Follow-up ongoing 6 (11) 13 (24) 20 (37)



Hazard Ratioa



Estimate (95% CI) -- 0.56 (0.37, 0.87) 0.39 (0.25, 0.62)
Log rank p-value -- 0.0057 <0.0001



Kaplan-Meier Estimates for PFS, monthsb



1st Quartile (95% CI) 3.8 (3.6, 5.5) 5.5 (3.7, 6.5) 5.8 (5.3, 8.7)
Median (95% CI) 5.8 (4.6, 7.4) 9.2 (6.4, 11.0) 9.4 (8.6, 16.7)
3rd Quartile (95% CI) 9.1 (7.4, 9.4) 12.9 (11.0, -) 16.7 (12.4, 16.7)



Kaplan-Meier Estimates for PFS at 12 Months, %
Estimate (95% CI) 9 (3, 20) 26 (15, 39) 41 (27, 54)



m5.3.5.3 ISE Section 3.2.1.1 (Table 14)
Abbreviations: BID=twice a day; CI=Confidence interval; PFS=Progression-free survival; QD=once daily.
Note: P-values are based on 2-sided log rank test.  The censoring method included censoring for extended loss to 
follow-up, new anti-cancer therapy, and excluding symptomatic progression.
a. Hazard ratios were estimated using the Pike estimator. A HR <1 indicates a lower risk with this treatment 



compared with the monotherapy group.
b. Confidence intervals were estimated using the Brookmeyer Crowley method.
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Table 12 Investigator-assessed Kaplan-Meier Estimates PFS (BRF113220  PartC ITTPopulation)

Treatment Groups

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 54 54 54

Subjects Classification, n (%)

Progressed or Died (event) 47 (87) 39 (72) 31 (57)

Censored, Follow-up ended 1 (2) 2 (4) 3 (6)

Censored, Follow-up ongoing 6 (11) 13 (24) 20 (37)

Hazard Ratioa

Estimate (95% CI) -- 0.56 (0.37, 0.87) 0.39 (0.25, 0.62)

Log rank p-value -- 0.0057 <0.0001

Kaplan-Meier Estimates for PFS, monthsb

1st Quartile (95% CI) 3.8 (3.6, 5.5) 5.5 (3.7, 6.5) 5.8 (5.3, 8.7)

Median (95% CI) 5.8 (4.6, 7.4) 9.2 (6.4, 11.0) 9.4 (8.6, 16.7)

3rd Quartile (95% CI) 9.1 (7.4, 9.4) 12.9 (11.0, -) 16.7 (12.4, 16.7)

Kaplan-Meier Estimates for PFS at 12 Months, %

Estimate (95% CI) 9 (3, 20) 26 (15, 39) 41 (27, 54)

m5.3.5.3 ISE Section3.2.1.1 (Table14)

Abbreviations: BID=twice a day; CI=Confidence interval; PFS=Progression-free survival; QD=once daily.

Note: P-values are based on 2-sided log rank test.  The censoring method included censoring for extended loss to 

follow-up, new anti-cancer therapy, and excluding symptomatic progression.

a. Hazard ratios were estimated using the Pike estimator. A HR <1 indicates a lower risk with this treatment 

compared with the monotherapy group.

b. Confidence intervals were estimated using the Brookmeyer Crowley method.
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Table 13 BICR-Assessed Kaplan-Meier Estimates of PFS (BRF113220 Part C, 
ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Number of Subjects, n (%)



Progressed or died (event) 32 (59) 36 (67) 28 (52)
Censored, follow-up ended 17 (31) 6 (11) 6 (11)
Censored, follow-up ongoing 5 (9) 12 (22) 20 (37)



Hazard Ratioa



Estimate (95% CI) -- 0.73 (0.45, 1.19) 0.54 (0.32, 0.91)
Log rank p-value -- 0.1721 0.0121



Estimates, monthsb



1st Quartile (95% CI) 3.7 (3.2, 5.6) 3.8 (3.6, 5.6) 7.1 (4.6, 8.5)
Median (95% CI) 7.3 (5.5, 9.4) 8.3 (5.6, 11.3) 9.2 (7.6, -)
3rd Quartile (95% CI) 9.7 (7.5, -) 14.8 (11.1, -) - (12.4, -)



m5.3.5.3 ISE Section 3.2.1.1.1 (Table 15)
Abbreviations:  BID=twice a day; CI=confidence interval; QD=once daily
Note: P-values are based on 2-sided log rank test.  The censoring method included censoring for extended loss to 
follow-up, new anti-cancer therapy, and excluding symptomatic progression.
a. HRs were estimated using the Pike estimator. A HR <1 indicates a lower risk with this treatment compared with 



the monotherapy group.
b. Confidence intervals were estimated using the Brookmeyer Crowley method.



Figure 4 shows the superimposed investigator- and BICR-assessed KM using all 
observed events by independent review for the dabrafenib monotherapy group versus the 
150/2 combination group.
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Table 13 BICR-Assessed Kaplan-Meier Estimates of PFS (BRF113220 Part C,  ITTPopulation)

Treatment Groups

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 54 54 54

Number of Subjects, n (%)

Progressed or died (event) 32 (59) 36 (67) 28(52)

Censored, follow-up ended 17 (31) 6 (11) 6(11)

Censored, follow-up ongoing 5 (9) 12 (22) 20 (37)

Hazard Ratioa

Estimate (95% CI) -- 0.73 (0.45, 1.19) 0.54(0.32, 0.91)

Log rank p-value -- 0.1721  0.0121

Estimates, monthsb

1st Quartile (95% CI) 3.7 (3.2, 5.6) 3.8 (3.6, 5.6) 7.1(4.6, 8.5)

Median (95% CI) 7.3 (5.5, 9.4) 8.3 (5.6, 11.3) 9.2 (7.6, -)

3rd Quartile (95% CI) 9.7 (7.5, -) 14.8 (11.1, -) -(12.4, -)

m5.3.5.3 ISE Section3.2.1.1.1 (Table15)

Abbreviations:  BID=twice a day; CI=confidence interval; QD=once daily

Note: P-values are based on 2-sided log rank test.  The censoring method included censoring for extended loss to 

follow-up, new anti-cancertherapy, and excluding symptomatic progression.

a. HRs were estimated using the Pike estimator. A HR<1 indicates a lower risk with this treatment compared with 

the monotherapy group.

b. Confidence intervals were estimated using the Brookmeyer Crowley method.

Figure4shows the superimposed investigator-andBICR-assessedKM using all 

observed events by independent review for the dabrafenib monotherapy group versus the 

150/2 combination group.
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treated with 150/2 combination, a difference of approximately 1.4 months (Table 14).  
The difference around the medians of Part B and C is minor, as shown in Figure 8, and is 
potentially due to the overall small number of subjects in Part B and Part C and to lack of
occurrence of events in Part B very close to the time of the median.  Kaplan-Meier 
estimates of PFS rate at 12 months were similar for subjects treated with 150/2 
combination therapy in Part B and Part C (Table 14).



While PFS data for Part D were not mature at the time of data cut off (median follow up 
7.7 months (m5.3.5.3 ISE Section 3.2.1.2); the estimated PFS at the first quartile 
observed in Part D subjects is consistent with the first quartile estimate for Part C 
subjects (Table 14)



Table 14 Investigator-assessed Kaplan-Meier Estimates of PFS with 
150/2 Combination Therapy (BRF113220 Parts B, C, and D 
Populations)



Treatment Groups
BRF113220 Study Part Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 54 24 39
Subjects Classification, n (%)



Progressed or Died (event) 31 (57) 17 (71) 12 (31)
Censored, Follow-up ended 3 (6) 1 (4) 3 (8)
Censored, Follow-up ongoing 20 (37) 6 (25) 24 (62)



Kaplan-Meier Estimates for PFS, monthsa



1st Quartile (95% CI) 5.8 (5.3, 8.7) 3.6 (3.5,9.1) 5.5 (3.5, -)
Median (95% CI) 9.4 (8.6, 16.7) 10.8 (5.3,14.4) NR (7.0, -)
3rd Quartile (95% CI) 16.7 (12.4, 16.7) 18.6 (11.3,18.6) NR (-, -)



Kaplan-Meier Estimates for PFS at 12 Months, %
Estimate (95% CI) 41 (27, 54) 44 (24, 63) NR



m5.3.5.3 ISE Section 3.2.1.2 (Table 16)
Abbreviations: CI=Confidence interval; NR=not reached; PFS=Progression-free survival; QD=once daily.
Note: P-values are based on 2-sided log rank test.  The censoring method included censoring for extended loss to 
follow-up, new anti-cancer therapy, and excluding symptomatic progression.
a. Confidence intervals were estimated using the Brookmeyer Crowley method.
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treated with 150/2 combination, adifference of approximately 1.4months(Table 14).   The differencearound the medians of Part B and C is minor, as shown in Figure 8, and is  potentially due to the overall small number of subjectsin Part B and Part C andtolack of occurrence of events in Part B very close to the time of the median.  Kaplan-Meier  estimates of PFS rate at 12monthswere similar for subjects treated with 150/2  combination therapy in PartB and PartC(Table 14). While PFS data for Part D were not mature at the time of data cut off(median follow up  7.7months(m5.3.5.3 ISE Section 3.2.1.2); the estimatedPFS at the first quartile  observed in Part D subjects is consistent with the first quartile estimatefor Part C  subjects (Table 14) Table 14 Investigator-assessed Kaplan-Meier Estimates of PFSwith  150/2CombinationTherapy(BRF113220 PartsB, C, and D  Populations)

Treatment Groups

BRF113220 Study Part Part C Part B Part D

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib 2mg QD 2mg QD 2mg QD

N 54 24 39

Subjects Classification, n (%)

Progressed or Died (event) 31 (57) 17 (71) 12 (31)

Censored, Follow-up ended 3 (6) 1 (4) 3 (8)

Censored, Follow-up ongoing 20 (37) 6 (25) 24 (62)

Kaplan-Meier Estimates for PFS, monthsa

1st Quartile (95% CI) 5.8 (5.3, 8.7) 3.6(3.5,9.1) 5.5 (3.5, -)

Median (95% CI) 9.4 (8.6, 16.7) 10.8 (5.3,14.4) NR (7.0, -)

3rd Quartile (95% CI) 16.7 (12.4, 16.7) 18.6(11.3,18.6) NR (-, -)

Kaplan-Meier Estimates for PFS at 12 Months, %

Estimate (95% CI) 41 (27, 54) 44 (24, 63) NR

m5.3.5.3 ISESection3.2.1.2 (Table16)

Abbreviations: CI=Confidence interval; NR=not reached; PFS=Progression-free survival; QD=once daily.

Note: P-values are based on 2-sided log rank test.  The censoring method included censoring for extended loss to 

follow-up, new anti-cancer therapy, and excluding symptomatic progression.

a. Confidence intervals were estimated using the Brookmeyer Crowley method.
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Table 15 Investigator-assessed Best Confirmed Response 
(BRF113220 Part C, ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Best Response, n (%)



CR 2 (4) 3 (6) 5 (9)
PR 27 (50) 24 (44) 36 (67)
SD 22 (41) 24 (44) 13 (24)
PD 3 (6) 2 (4) 0 
NE 0 1 (2) 0 



ORR, n (%)
CR+PR 29 (54) 27 (50) 41 (76)
95% CIa (39.6, 67.4) (36.1, 63.9) (62.4, 86.5)



Difference in ORR
Difference -- –4% 22%
95% CIa -- (-23.1, 15.9) (2.5, 40.7)
P-valuea -- 0.7730 0.0264



m5.3.5.3 ISE Section 3.2.2.1 (Table 18)
Abbreviations: BID=twice a day; CI=Confidence interval; CR=Complete response; NE=Not evaluable; ORR=overall 
response rate; PD=Progressive disease; PR=Partial response; QD=once daily; SD=Stable disease.
Note:  Subject 555 (150/1 combination therapy group [V600E, no prior brain metastases]) was NE due to death 
occurring before the first post-dose assessment.
a. P-values and 95% CIs were calculated based on the unconditional exact method.



3.2.2.1.1. BICR-Assessed ORR (Part C)



Based on BICR analysis, the 150/2 combination group demonstrated a higher ORR
compared to dabrafenib monotherapy, although the difference was not statistically 
significant (Table 16).  BICR-assessed confirmed ORRs were lower than the investigator-
assessed rates for all 3 treatment groups (Table 16).  The BICR-assessed confirmed ORR
was 61% for the 150/2 combination group compared with 46% for the dabrafenib 
monotherapy group.  It is noteworthy that 10 subjects (6%) from all 3 treatment groups 
had responses classified as “Non-CR/Non-PD”, because the independent reviewer could 
not find target lesions and thus, could not assess if these subjects had PRs.  The nominal 
increase in complete responses assessed by investigators on the 150/2 group was 
confirmed by BICR analysis (13% by BICR vs. 9% by investigator).
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Table 15 Investigator-assessed Best Confirmed Response  (BRF113220PartC,ITT Population)

Treatment Groups

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 54 54 54

Best Response, n (%)

CR 2 (4) 3 (6) 5 (9)

PR 27 (50) 24 (44) 36 (67)

SD 22 (41) 24 (44) 13 (24)

PD 3 (6) 2 (4) 0 

NE 0  1 (2) 0 

ORR, n (%)

CR+PR 29 (54) 27 (50) 41 (76)

95% CIa (39.6, 67.4) (36.1, 63.9) (62.4, 86.5)

Difference in ORR

Difference -- –4% 22%

95% CIa -- (-23.1, 15.9) (2.5, 40.7)

P-valuea -- 0.7730 0.0264

m5.3.5.3 ISE Section3.2.2.1 (Table18)

Abbreviations: BID=twice a day; CI=Confidence interval; CR=Complete response; NE=Not evaluable; ORR=overall 

response rate; PD=Progressive disease; PR=Partial response; QD=once daily; SD=Stable disease.

Note:  Subject 555 (150/1 combination therapy group [V600E, no prior brain metastases]) was NE due to death 

occurring before the first post-dose assessment.

a. P-values and 95% CIs were calculated based on the unconditional exact method.

3.2.2.1.1. BICR-Assessed ORR(Part C)

Based on BICR analysis, the 150/2 combination group demonstrated a higher ORR

compared to dabrafenib monotherapy, although the difference was not statistically 

significant (Table 16).  BICR-assessed confirmed ORRs were lower than the investigator-

assessed ratesfor all 3treatment groups(Table 16).  The BICR-assessed confirmed ORR

was 61% for the 150/2 combination group compared with 46% for the dabrafenib 

monotherapy group.  It is noteworthy that 10 subjects (6%) from all 3treatment groups 

had responses classified as “Non-CR/Non-PD”, because the independentreviewercould 

not find target lesions and thus, could not assess if these subjects had PRs.  The nominal 

increase in complete responses assessed by investigators on the 150/2 groupwas 

confirmed by BICR analysis (13%by BICRvs. 9%by investigator).
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Table 16 BICR-Assessed Best Confirmed Response (BRF113220 Part C, ITT 
Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Best Response, n (%)



CR 4 (7) 4 (7) 7 (13)
PR 21 (39) 17 (31) 26 (48)
SD 20 (37) 26 (48) 13 (24)
Non-CR/Non-PD 3 (6) 3 (6) 4 (7)
PD 6 (11) 2 (4) 3 (6)
NE 0 2 (4) 1 (2)



ORR, n (%)
CR+PR 25 (46) 21 (39) 33 (61)
95% CIa (32.6, 60.4) (25.9, 53.1) (46.9, 74.1)



Difference in ORR
Difference -- –7% 15%
95% CIa -- (–26.7, 12.3) (–5.0, 33.7)
P-valuea -- 0.5008 0.1486



m5.3.5.3 ISE Section 3.2.2.1.1 (Table 19)
Abbreviations: CI=Confidence interval; CR=Complete response; NE=Not evaluable; PD=Progressive disease; 
PR=Partial response; QD=once daily; SD=Stable disease.
Note: Subject 555 (150/1 combination therapy group, V600E, no prior brain metastases) was NE due to death 
occurring before first post-dose assessment; Subject 37 (150/1 [V600E, no prior brain metastases]) had incomplete 
follow-up of a non-target lesion; Subject 967 (150/2 combination therapy group [V600K, no prior brain metastases]) 
had no disease burden at Baseline.
a. P-values and 95% confidence intervals were calculated based on the unconditional exact method.
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Table 16 BICR-Assessed Best Confirmed Response (BRF113220PartC, ITT  Population)

Treatment Groups

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 54 54 54

Best Response, n (%)

CR 4 (7) 4 (7) 7 (13)

PR 21 (39) 17 (31) 26 (48)

SD 20 (37) 26 (48) 13 (24)

Non-CR/Non-PD 3 (6) 3 (6) 4 (7)

PD 6 (11) 2 (4) 3 (6)

NE 0  2 (4) 1 (2)

ORR, n (%)

CR+PR 25 (46) 21 (39) 33 (61)

95% CIa (32.6, 60.4) (25.9, 53.1) (46.9, 74.1)

Difference in ORR

Difference -- –7% 15%

95% CIa -- (–26.7, 12.3) (–5.0, 33.7)

P-valuea -- 0.5008 0.1486

m5.3.5.3 ISE Section3.2.2.1.1 (Table19)

Abbreviations: CI=Confidence interval; CR=Complete response; NE=Not evaluable; PD=Progressive disease; 

PR=Partial response; QD=once daily; SD=Stable disease.

Note: Subject 555 (150/1 combination therapy group, V600E, no prior brain metastases) was NE due to death 

occurring before first post-dose assessment; Subject 37 (150/1 [V600E, no prior brain metastases]) had incomplete 

follow-up of a non-target lesion; Subject 967 (150/2 combination therapy group [V600K, no prior brain metastases]) 

had no disease burden at Baseline.

a. P-values and 95% confidence intervals were calculated based on the unconditional exact method.
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Table 18 Investigator-assessed Duration of Confirmed Response (BRF113220 
Part C ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Subject Classification, n (%)



n 29 27 41
Progressed or died (event) 25 (86) 15 (56) 21 (51)
Censored, follow-up ended 0 1 (4) 1 (2)
Censored, follow-up ongoing 4 (14) 11 (41) 19 (46)



Duration of Response, monthsa



1st Quartile (95% CI) 3.9 (3.7, 5.5) 5.5 (3.7, 9.2) 6.3 (3.7, 8.1)
Median (95% CI) 5.6 (4.5, 7.4) 9.5 (7.4, -) 10.5 (7.4, 14.9)
3rd Quartile (95% CI) 7.6 (5.6, 11.3) - (9.5, -) 14.9 (-, -)



m5.3.5.3 ISE Section 3.2.3.1 (Table 21)
Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.
a. Confidence intervals were estimated using the Brookmeyer Crowley method.



3.2.3.1.1. BICR-assessed Duration of Response (Part C)



Median durations of response, based on BICR analysis, were the same for the 150/2 
combination group and the dabrafenib monotherapy group (7.6 months) (Table 19).



Table 19 BICR-assessed Duration of Confirmed Response (BRF113220 Part C 
ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Subject Classification, n (%)



n 25 21 33
Progressed or died (event) 12 (48) 11 (52) 14 (42)
Censored, follow-up ended 10 (40) 3 (14) 2 (6)
Censored, follow-up ongoing 3 (12) 7 (33) 17 (52)



Duration of Response, monthsa



1st Quartile (95% CI) 4.1 (3.7, 7.6) 5.8 (4.7, 9.5) 5.6 (3.7, 7.4)
Median (95% CI) 7.6 (5.5, -) 11.3 (6.2, -) 7.6 (6.9, -)
3rd Quartile (95% CI) - (7.6, -) - (11.3, -) - (-, -)



m5.3.5.3 ISE Section 3.2.3.1.1 (Table 22)
Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.
a. Confidence intervals were estimated using the Brookmeyer Crowley method.
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Table18 Investigator-assessed Duration of Confirmed Response (BRF113220  Part C ITTPopulation)

Treatment Groups

Dabrafenib 150mg BID 150mgBID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 54 54 54

Subject Classification, n (%)

n 29 27 41

Progressed or died (event) 25 (86) 15 (56) 21 (51)

Censored, follow-up ended 0  1 (4) 1 (2)

Censored, follow-up ongoing 4 (14) 11 (41) 19 (46)

Duration of Response, monthsa

1st Quartile (95% CI) 3.9 (3.7, 5.5) 5.5 (3.7, 9.2) 6.3 (3.7, 8.1)

Median (95% CI) 5.6 (4.5, 7.4) 9.5 (7.4, -) 10.5 (7.4, 14.9)

3rd Quartile (95% CI) 7.6 (5.6, 11.3) -(9.5, -) 14.9 (-, -)

m5.3.5.3 ISE Section3.2.3.1 (Table21)

Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.

a. Confidence intervals were estimated using the Brookmeyer Crowley method.

3.2.3.1.1. BICR-assessed Duration of Response(Part C)

Median durations of response,based on BICR analysis, were the same for the 150/2 

combination group and the dabrafenib monotherapy group (7.6months)(Table 19).

Table 19 BICR-assessed Duration of Confirmed Response (BRF113220 Part C 

ITTPopulation)

T r e a t m e n t   G r o u p s

D a b r a f e n i b 1 5 0 m g   B I D 1 5 0 m g   B I D 1 5 0 m g   B I D

T r a m e t i n i b - - 1 m g   Q D 2 m g   Q D

N 5 4 5 4 5 4

S u b j e c t   C l a s s i f i c a t i o n ,   n   ( % )

n 2 5 2 1 3 3

P r o g r e s s e d   o r   d i e d   ( e v e n t ) 1 2   ( 4 8 ) 1 1   ( 5 2 ) 1 4   ( 4 2 )

C e n s o r e d ,   f o l l o w - u p   e n d e d 1 0   ( 4 0 ) 3   ( 1 4 ) 2   ( 6 )

C e n s o r e d ,   f o l l o w - u p   o n g o i n g 3   ( 1 2 ) 7   ( 3 3 ) 1 7   ( 5 2 )

D u r a t i o n   o f   R e s p o n s e ,   m o n t h s

a

1 s t   Q u a r t i l e   ( 9 5 %   C I ) 4 . 1   ( 3 . 7 ,   7 . 6 ) 5 . 8   ( 4 . 7 , 9 . 5 ) 5 . 6 ( 3 . 7 , 7 . 4 )

M e d i a n   ( 9 5 %   C I ) 7 . 6   ( 5 . 5 ,   - ) 1 1 . 3 ( 6 . 2 ,   - ) 7 . 6 ( 6 . 9 ,   - )

3 r d   Q u a r t i l e   ( 9 5 %   C I ) - ( 7 . 6 ,   - ) - ( 1 1 . 3 ,   - ) - ( - ,   - )

m 5 . 3 . 5 . 3   I S E   S e c t i o n 3 . 2 . 3 . 1 . 1   ( T a b l e 2 2 )

Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.

a. Confidence intervals were estimated using the Brookmeyer Crowley method.
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Table 18 Investigator-assessed Duration of Confirmed Response (BRF113220 
Part C ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Subject Classification, n (%)



n 29 27 41
Progressed or died (event) 25 (86) 15 (56) 21 (51)
Censored, follow-up ended 0 1 (4) 1 (2)
Censored, follow-up ongoing 4 (14) 11 (41) 19 (46)



Duration of Response, monthsa



1st Quartile (95% CI) 3.9 (3.7, 5.5) 5.5 (3.7, 9.2) 6.3 (3.7, 8.1)
Median (95% CI) 5.6 (4.5, 7.4) 9.5 (7.4, -) 10.5 (7.4, 14.9)
3rd Quartile (95% CI) 7.6 (5.6, 11.3) - (9.5, -) 14.9 (-, -)



m5.3.5.3 ISE Section 3.2.3.1 (Table 21)
Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.
a. Confidence intervals were estimated using the Brookmeyer Crowley method.



3.2.3.1.1. BICR-assessed Duration of Response (Part C)



Median durations of response, based on BICR analysis, were the same for the 150/2 
combination group and the dabrafenib monotherapy group (7.6 months) (Table 19).



Table 19 BICR-assessed Duration of Confirmed Response (BRF113220 Part C 
ITT Population)



Treatment Groups
Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54
Subject Classification, n (%)



n 25 21 33
Progressed or died (event) 12 (48) 11 (52) 14 (42)
Censored, follow-up ended 10 (40) 3 (14) 2 (6)
Censored, follow-up ongoing 3 (12) 7 (33) 17 (52)



Duration of Response, monthsa



1st Quartile (95% CI) 4.1 (3.7, 7.6) 5.8 (4.7, 9.5) 5.6 (3.7, 7.4)
Median (95% CI) 7.6 (5.5, -) 11.3 (6.2, -) 7.6 (6.9, -)
3rd Quartile (95% CI) - (7.6, -) - (11.3, -) - (-, -)



m5.3.5.3 ISE Section 3.2.3.1.1 (Table 22)
Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.
a. Confidence intervals were estimated using the Brookmeyer Crowley method.










CONFIDENTIAL Module 2.7.3 Summaryof Clinical Efficacy

44

Table18 Investigator-assessed Duration of Confirmed Response (BRF113220  Part C ITTPopulation) T r e a t m e n t   G r o u p s D a b r a f e n i b 1 5 0 m g   B I D 1 5 0 m g B I D 1 5 0 m g   B I D T r a m e t i n i b - - 1 m g   Q D 2 m g   Q D N 5 4 5 4 5 4 S u b j e c t   C l a s s i f i c a t i o n ,   n   ( % ) n 2 9 2 7 4 1 P r o g r e s s e d   o r   d i e d   ( e v e n t ) 2 5   ( 8 6 ) 1 5   ( 5 6 ) 2 1   ( 5 1 ) C e n s o r e d ,   f o l l o w - u p   e n d e d 0   1   ( 4 ) 1   ( 2 ) C e n s o r e d ,   f o l l o w - u p   o n g o i n g 4   ( 1 4 ) 1 1   ( 4 1 ) 1 9   ( 4 6 ) D u r a t i o n   o f   R e s p o n s e ,   m o n t h s a 1 s t   Q u a r t i l e   ( 9 5 %   C I ) 3 . 9   ( 3 . 7 ,   5 . 5 ) 5 . 5   ( 3 . 7 ,   9 . 2 ) 6 . 3   ( 3 . 7 ,   8 . 1 ) M e d i a n   ( 9 5 %   C I ) 5 . 6   ( 4 . 5 ,   7 . 4 ) 9 . 5   ( 7 . 4 ,   - ) 1 0 . 5   ( 7 . 4 ,   1 4 . 9 ) 3 r d   Q u a r t i l e   ( 9 5 %   C I ) 7 . 6   ( 5 . 6 ,   1 1 . 3 ) - ( 9 . 5 ,   - ) 1 4 . 9   ( - ,   - ) m 5 . 3 . 5 . 3   I S E   S e c t i o n 3 . 2 . 3 . 1   ( T a b l e 2 1 ) Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily. a. Confidence intervals were estimated using the Brookmeyer Crowley method. 3.2.3.1.1. BICR-assessed Duration of Response(Part C) Median durations of response,based on BICR analysis, were the same for the 150/2  combination group and the dabrafenib monotherapy group (7.6months)(Table 19). Table 19 BICR-assessed Duration of Confirmed Response (BRF113220 Part C  ITTPopulation)

Treatment Groups

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 54 54 54

Subject Classification, n (%)

n 25 21 33

Progressed or died (event) 12 (48) 11 (52) 14 (42)

Censored, follow-up ended 10 (40) 3 (14) 2 (6)

Censored, follow-up ongoing 3 (12) 7 (33) 17 (52)

Duration of Response, monthsa

1st Quartile (95% CI) 4.1 (3.7, 7.6) 5.8 (4.7,9.5) 5.6(3.7,7.4)

Median (95% CI) 7.6 (5.5, -) 11.3(6.2, -) 7.6(6.9, -)

3rd Quartile (95% CI) -(7.6, -) -(11.3, -) -(-, -)

m5.3.5.3 ISE Section3.2.3.1.1 (Table22)

Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.

a. Confidence intervals were estimated using the Brookmeyer Crowley method.
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3.2.3.2. Duration of Response Across Combination 150/2 Groups (BRF113220 
Parts B, C, and D, BRAFi-naïve Subjects)



In Parts B subjects treated with combination 150/2 therapy, the median duration of 
confirmed response was consistent with that observed in the Part C subjects treated with 
combination 150/2 therapy (11.3 months and 10.5 months, respectively) (Table 20).  At 
the time of analysis, similar proportions of responding subjects in the combination 150/2 
therapy groups of Parts B and C were ongoing.  With a median follow-up of 7.7 months 
and follow-up ongoing in 77% of responding subjects at the time of analysis, median 
duration of response for Part D subjects was not reached.  



Table 20 Investigator-assessed Duration of Confirmed Response in Subjects 
Treated with 150/2 Combination Therapy (BRF113220 Parts B, C, and 
D Populations)



Treatment Groups
BRF113220 Study Part Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 54 24 39
Subject Classification, n (%)



n 41 15 26
Progressed or died (event) 21 (51) 8 (53) 6 (23)
Censored, follow-up ended 1 (2) 1 (7) 0
Censored, follow-up ongoing 19 (46) 6 (40) 20 (77)



Duration of Response, monthsa



1st Quartile (95% CI) 6.3 (3.7, 8.1) 9.1 (3.7,16.9) 5.3 (3.6, -)
Median (95% CI) 10.5 (7.4, 14.9) 11.3 (9.1,16.9) - (5.6, -)
3rd Quartile (95% CI) 14.9 (-, -) 16.9 (11.3,16.9) - (-, -)



m5.3.5.3 ISE Section 3.2.3.2 (Table 23)
Abbreviations: BID=twice a day; CI=Confidence interval; QD=once daily.
a. Confidence intervals were estimated using the Brookmeyer Crowley method.



3.2.4. Secondary Endpoint: Overall Survival (Part C)



With a median follow-up time of 14.0 months and a total of 51 deaths in the study
(Table 4), OS data for the Part C ITT population are not yet mature and median OS has 
not been reached on any treatment group (m5.3.5.3 ISE Section 3.2.4).  However, the OS 
analysis shows a trend towards improved survival for combination 150/2 therapy over 
treatment with dabrafenib monotherapy, with an HR of 0.67 (95% CI: 0.34, 1.34; 
p=0.2591) (Table 21).  The Kaplan-Meier estimates of OS at 12 months was 79% for 
150/2 combination therapy, compared with 68% for 150/1 combination therapy and 70% 
for dabrafenib monotherapy.  Note that the OS estimates for the monotherapy group
includes data for 43 subjects (81%) who crossed to combination 150/2 therapy (Table 5).
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1.2.4. Dabrafenib ISS Safety Update Population



The dabrafenib monotherapy ISS Safety Update population consists of 586 subjects with 
melanoma treated with 150 mg two times a day dabrafenib monotherapy across 5 
different studies (Table 5).  Data from the 5 studies were integrated and summarized for 
the dabrafenib Safety Update submitted in the US.  Safety data from this dabrafenib 90-
Day Safety Update are presented in this ISS, and referred to as the Dabrafenib ISS 
population.  Note that the 53 subjects who received dabrafenib monotherapy in Part C of 
Study BRF113220 are included in the pooled Dabrafenib ISS population.



Table 5 Data Cut-off Dates for Dabrafenib Studies in 90-Day Safety Update



Study
Safety Update 
Cut off Dates



Subjects Included in 
Safety Update 
Analysis (N)



BREAK-3 (BRF113683)a 25 June 2012 222b



BREAK-MB (BRF113929) 25 June 2012 172
BREAK-2 (BRF113710) 25 June 2012 92
BRF113220 (Part C dabrafenib monotherapy) 31 May 2012 53c



BRF112680c 19 March 2012 47d



Total 586
a. This is the pivotal study for the claim of efficacy.
b. Includes subjects treated with dabrafenib (N=187) and subjects who crossed-over to dabrafenib treatment 



(N=35) following disease progression on DTIC. In addition, there was a subject randomized to dabrafenib who 
did not receive dabrafenib and one subject randomized to DTIC who only received dabrafenib.  .



c. Includes only subjects with melanoma who were randomized to dabrafenib monotherapy in Part C of Study 
BRF113220.



d. Includes only subjects with melanoma who were treated with dabrafenib 150 mg BID in Part 1 or Part 2.



1.3. Overall Safety Evaluation Plan and Narratives of Safety 
Studies



The intention of this ISS document is to describe the safety profile of the combination 
regimen, and to assess it in comparison to the safety profiles of the individual 
components dabrafenib and trametinib, in subjects with advanced or metastatic BRAF 
V600-mutation positive melanoma.  



Summaries of data from the safety population of subjects treated in the randomized Phase 
II Part C of Study BRF113220 (Part C 150/2) are presented along with the historical 
safety data from representative dabrafenib and trametinib monotherapy populations 
(Trametinib ISS and Dabrafenib ISS populations).  Pooled safety data from subjects 
treated with combination therapy in Study BRF113220 Parts B, C, and D (Pooled 150/2) 
are presented to further investigate the safety profile of the highest dose combination 
regimen.  Safety data from the dabrafenib 150 mg two times a day monotherapy arm of 
Part C of Study BRF113220 (Part C Dabrafenib Monotherapy group) are also presented 
to allow for a direct comparison between the safety profile of dabrafenib and the 
combination therapy on the basis of randomized study data.  The presentation of safety 
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data focuses on the 150/2 combination dose, as the study results of BRF113220 
demonstrated that dabrafenib at 150 mg two times a day in combination with trametinib 
at 2 mg once daily provided meaningful clinical benefit with favorable benefit/risk ratio 
for subjects with BRAF V600-mutation positive unresectable or metastatic melanoma.  In 
addition, safety data from all subjects with metastatic melanoma who received the 
combination therapy irrespective of the dabrafenib or trametinib dose (Pooled Any 
Combination Dose) are presented in selected sections (Table 6).



Table 6 ISS Safety Populations and Designations



Population Number of 
Subjects



Dose Designation in this ISS



Study BRF113220 Part C 
combination therapy



55 dabrafenib 150 mg BID + 
trametinib 2 mg QD



Part C 150/2 group



Study BRF113220 Parts B/C/D 
combination therapy



202 dabrafenib 150 mg BID + 
trametinib 2 mg QD



Pooled 150/2 population



Trametinib ISS Safety Update 329 trametinib 2 mg QD Trametinib ISS population
Dabrafenib ISS Safety Update 586 dabrafenib 150 mg BID Dabrafenib ISS population
Study BRF113220 Part C 
dabrafenib monotherapy



53 dabrafenib 150 mg BID Part C Dabrafenib 
Monotherapy group



Study BRF113220 Parts B/C/D 
combination therapy



365 any combination dose Pooled Any Combination 
Dose population



BID = two times a day; QD = once daily.



1.3.1. Safety Evaluation



Adverse events were defined in the protocol as any untoward medical occurrence 
temporally associated with the use of a medicinal product, whether or not considered 
related to the medicinal product.  



Adverse events were coded to the preferred term (PT) level using the Medical Dictionary 
for Regulatory Activities (MedDRA).  Summaries of AEs include AEs with an onset date 
during the on-therapy window (Reporting and Analysis Plan [RAP] Section 8.4) as well 
as any serious or study treatment-related events which occur at any time following the 
first dose of study treatment until the earliest of 28 days after the last dose of study 
treatment, last contact, or death.  SAEs were collected over the same time period as stated 
above for AEs.  However, any SAEs assessed as related to study participation were 
recorded from the time a subject consented to participate in the study up to and including 
any follow-up contact.



In addition, the following protocol-specific SAEs were defined in the BRF113220 
Protocol, Section 11.2: 



 Squamous cell carcinoma (SCC) 



 Absolute Left ventricular ejection fraction (LVEF) decreases of >10% from baseline 
and below the lower limit of normal (LLN)
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5.1. Overall Exposure



The median time on study treatment with dabrafenib was longer for the Part C 150/2 
group compared with the Part C dabrafenib monotherapy group (Table 15) (m2.7.4 SCS 
Section 1.5).



The median times on study treatment for the Trametinib ISS population and for the 
Dabrafenib ISS population were about one-half that for the Part C 150/2 group (Table 
15).  The median time on study treatment for the Dabrafenib ISS population was similar 
to the Part C dabrafenib monotherapy group.  Therefore, the duration of exposure to both 
study drugs was longer for the Part C 150/2 treatment group than any of the other 
treatment groups or study populations that are being compared.  Consequently, the Part C 
150/2 group represents the most appropriate group to assess safety of the combination 
treatment.  The median time on treatment for vemurafenib was reported to be 4.2 months 
[Zelboraf US PI, 2011].  



It is noteworthy that the median time on therapy for each drug in the Pooled 150/2 
combination therapy group was shorter than in the Part C 150/2 group.  This reflects that
the Pooled 150/2 group included Part B BRAF-inhibitor pre-treated subjects and Part C 
crossover subjects, subsets that had shorter times on treatment than the Part C 150/2 
treatment group.  In addition, the Part D subjects also had shorter follow-up time for 
patients on treatment (m5.3.5.1 BRF113220 ABD CPSR, Section 5.2.1, Section 6.2.1).



Table 15 Overall Exposure



Combination Therapy Monotherapy
Dabrafenib + Trametinib Trametinib Dabrafenib



BRF113220 Part 
C



BRF113220 
Pooled



ISS ISS BRF113220 Part 
C



Dabrafenib 150 mg BID 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD -- --



N 55 202 329 586 53
Dabrafenib - Time on Study Treatment (Months)
Median (Min – Max) 10.94 (1.87-17.28) 6.55 (0.03-19.65) -- 5.47 (0.07-22.60) 6.08 (1.81-15.21)
Trametinib - Time on Study Treatment (Months)
Median (Min – Max) 10.91 (1.77-17.28) 6.41 (0.03-19.65) 3.84 (0.0-24.5) -- --
Data Source: m2.7.4 SCS Section 1.5



In the Part C 150/2 group, the median daily dose of dabrafenib (281.75 mg) was similar 
to the Part C dabrafenib monotherapy group (295.91 mg) and close to the targeted daily 
dose of 300 mg for both treatment groups.  The median daily dose of trametinib (1.92 
mg) in the Part C 150/2 group was close to the targeted daily dose of 2 mg.
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Table 18 Drug-Related Adverse Events Experienced by >=10% of Subjects in 
Any Group (All Treated or Safety Population)



Combination Therapy Monotherapy
Dabrafenib + Trametinib Trametinib Dabrafenib



BRF113220 
Part C



BRF113220 
Pooled ISS ISS



BRF113220 
Part C



Dabrafenib 150 mg BID 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD -- --



N 55 202 329 586 53
Any Drug-related AE, n (%) 55 (100) 184 (91) 314 (95) 517 (88) 51 (96)



Pyrexia 37 (67) 108 (53) 11 (3) 105 (18) 12 (23)
Chills 28 (51) 78 (39) 6 (2) 57 (10) 9 (17)
Fatigue 25 (45) 59 (29) 74 (22) 112 (19) 18 (34)
Vomiting 19 (35) 46 (23) 33 (10) 38 (6) 6 (11)
Nausea 18 (33) 57 (28) 63 (19) 85 (15) 9 (17)
Diarrhea 17 (31) 39 (19) 128 (39) 53 (9) 12 (23)
Arthralgia 14 (25) 45 (22) 15 (5) 118 (20) 14 (26)
Night sweats 12 (22) 32 (16) 1 (<1) 12 (2) 3 (6)
Rash 12 (22) 45 (22) 187 (57) 104 (18) 19 (36)
Myalgia 11 (20) 22 (11) 3 (<1) 59 (10) 9 (17)
Oedema peripheral 11 (20) 20 (10) 71 (22) 18 (3) 4 (8)
Decreased appetite 10 (18) 19 (9) 24 (7) 47 (8) 7 (13)
Headache 10 (18) 32 (16) 14 (4) 86 (15) 10 (19)
Dermatitis acneiform 9 (16) 25 (12) 73 (22) 14 (2) 2 (4)
Dry skin 9 (16) 16 (8) 51 (16) 42 (7) 2 (4)
Constipation 8 (15) 11 (5) 30 (9) 16 (3) 1 (2)
Cough 8 (15) 15 (7) 9 (3) 13 (2) 2 (4)
Erythema 7 (13) 10 (5) 12 (4) 27 (5) 1 (2)
Neutropenia 7 (13) 16 (8) 5 (2) 12 (2) 1 (2)
Abdominal pain upper 6 (11) 8 (4) 14 (4) 14 (2) 1 (2)
Actinic keratosis 6 (11) 15 (7) 2 (<1) 47 (8) 5 (9)
Dizziness 6 (11) 13 (6) 14 (4) 11 (2) 1 (2)
Hyperkeratosis 5 (9) 9 (4) 4 (1) 171 (29) 15 (28)
Pruritus 5 (9) 12 (6) 51 (16) 29 (5) 6 (11)
PPES 4 (7) 10 (5) 11 (3) 77 (13) 9 (17)
Alopecia 3 (5) 14 (7) 45 (14) 118 (20) 16 (30)
Skin papilloma 2 (4) 4 (2) 0 110 (19) 8 (15)



Data Source: m5.3.5.3 ISS Section 2.1.3
Abbreviations: BID = two times a day; QD = once daily; PPES=Palmar-plantar erythrodysesthesia syndrome.



2.1.4. Deaths



Deaths are summarized across all treatment groups in Study BRF113220, as well as for 
the Trametinib and Dabrafenib ISS populations.  Disease progression was the primary 
cause of death in the majority of cases in Study BRF113220 and for the Trametinib and 
Dabrafenib ISS Populations, and most deaths occurred >28 days after the last dose in all 
groups (Table 19).



Of the 43 subjects in the Part C Dabrafenib Monotherapy group who crossed over to the 
150/2 combination group, 15 subjects (35%) had died as of the data cut-off date (Table 
19).  Disease progression was the cause of death in all cases.  In total, 19 of the 53 
subjects in the dabrafenib monotherapy group died; 4 subjects during the randomized 
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Table 18 Drug-Related Adverse Events Experienced by >=10% of Subjects in  Any Group (All Treated or Safety Population)

Combination Therapy Monotherapy

Dabrafenib + Trametinib Trametinib Dabrafenib

BRF113220 

Part C

BRF113220 

Pooled ISS ISS

BRF113220 

Part C

Dabrafenib 150mg BID 150mg BID -- 150mg BID 150mg BID

Trametinib 2mg QD 2mg QD 2mg QD -- --

N 55 202  329 586 53

Any Drug-related AE, n (%) 55 (100) 184 (91) 314 (95) 517 (88) 51 (96)

Pyrexia 37 (67) 108 (53) 11 (3) 105 (18) 12 (23)

Chills 28 (51) 78 (39) 6 (2) 57 (10) 9 (17)

Fatigue 25 (45) 59 (29) 74 (22) 112 (19) 18 (34)

Vomiting 19 (35) 46 (23) 33 (10) 38 (6) 6 (11)

Nausea 18 (33) 57 (28) 63 (19) 85 (15) 9 (17)

Diarrhea 17 (31) 39 (19) 128 (39) 53 (9) 12 (23)

Arthralgia 14 (25) 45 (22) 15 (5) 118 (20) 14 (26)

Night sweats 12 (22) 32 (16) 1 (<1) 12 (2) 3 (6)

Rash 12 (22) 45 (22) 187 (57) 104 (18) 19 (36)

Myalgia 11 (20) 22 (11) 3 (<1) 59 (10) 9 (17)

Oedema peripheral 11 (20) 20 (10) 71 (22) 18 (3) 4 (8)

Decreased appetite 10 (18) 19 (9) 24 (7) 47 (8) 7 (13)

Headache 10 (18) 32 (16) 14 (4) 86 (15) 10 (19)

Dermatitis acneiform 9 (16) 25 (12) 73 (22) 14 (2) 2 (4)

Dry skin 9 (16) 16 (8) 51 (16) 42 (7) 2 (4)

Constipation 8 (15) 11 (5) 30 (9) 16 (3) 1 (2)

Cough 8 (15) 15 (7) 9 (3) 13 (2) 2 (4)

Erythema 7 (13) 10 (5) 12(4) 27 (5) 1 (2)

Neutropenia 7 (13) 16 (8) 5 (2) 12 (2) 1 (2)

Abdominal pain upper 6 (11) 8 (4) 14 (4) 14 (2) 1 (2)

Actinic keratosis 6 (11) 15 (7) 2 (<1) 47 (8) 5 (9)

Dizziness 6 (11) 13 (6) 14 (4) 11 (2) 1 (2)

Hyperkeratosis 5 (9) 9 (4) 4 (1) 171 (29) 15 (28)

Pruritus 5 (9) 12 (6) 51 (16) 29 (5) 6 (11)

PPES 4 (7) 10 (5) 11 (3) 77 (13) 9 (17)

Alopecia 3 (5) 14 (7) 45 (14) 118 (20) 16 (30)

Skin papilloma 2 (4) 4 (2) 0 110 (19) 8 (15)

Data Source: m5.3.5.3 ISS Section 2.1.3

Abbreviations: BID = two times a day; QD = once daily; PPES=Palmar-plantar erythrodysesthesia syndrome.

2.1.4. Deaths

Deaths are summarized across all treatment groups in Study BRF113220, as well as for 

the Trametinib and Dabrafenib ISS populations.  Disease progression was the primary 

cause of death in the majority of cases in Study BRF113220 and for the Trametinib and 

Dabrafenib ISS Populations, and most deaths occurred >28 days after the last dose in all 

groups (Table 19).

Of the 43 subjects in the Part C Dabrafenib Monotherapy group who crossed over to the 

150/2 combination group, 15 subjects (35%) had died as of the data cut-off date (Table 

19).  Disease progression was the cause of death in all cases.  In total, 19 of the 53 

subjects in the dabrafenib monotherapy group died; 4 subjects during the randomized 
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Table 19 Summary of Deaths (All Treated or Safety Population)



Combination Therapy Monotherapy



BRF113220 
Part C



BRF113220 
Part C



BRF113220 
Pooled



BRF113220 Any 
Combination 



Dose
Trametinib 



ISS
Dabrafenib 



ISS BRF113220 Part C
Dabrafenib 150 mg BID 150 mg BID 150 mg BID 75, 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 1 mg QD 2 mg QD 2 mg QD 1, 1.5, 2 mg QD 2 mg QD -- --



N 54 55 202 365 329 586 53 43 COa



Death Status, n (%)
Dead 18 (33) 14 (25) 62 (31) 113 (31) 157 (48) 274 (47) 4 (8) 15 (35)
Alive at last contact, follow-up ended 4 (7) 0 9 (4) 24 (7) 32 (10) 47 (8) 0 0
Alive at last contact, follow-up ongoing 32 (59) 41 (75) 131 (65) 228 (62) 140 (43) 222 (38) 6 (11) 28 (65)



Primary cause of death, n (%)
Disease under study 17 (31) 11 (20) 55 (27) 103 (28) 147 (45) 266 (45) 4 (8) 15 (35)
SAE possibly related to study treatment 0 1 (2) 2 (<1)b 2 (<1) 1 (<1) 1 (<1) 0 0
Other 1 (2) 2 (4) 4 (2) 5 (1) 9 (3) 6 (1) 0 0
Missing 0 0 1 (<1) 3 (<1) 0 1 (<1) 0 0



Time to Death From Last Dose, n (%)
≤28 days 2 (4) 5 (9) 22 (11) 31 (8) 37 (11) 87 (15) 1 (2) 5 (12)
>28 days 16 (30) 9 (16) 40 (20) 82 (22) 120(36) 187 (32) 3 (6) 10 (23)



Data Source: m5.3.5.3 ISS Section 2.1.4
BID = two times a day; CO=crossover; QD = once daily
a. All subjects crossed over to the 150/2 combination therapy dose group.  
b. The “Summary of Deaths” table was based on data entered on the study conclusion form of the eCRF.  On this form, the primary cause of death for this subject (Subject 674) was 



noted by the investigator as “SAE possibly related to study treatment because the only other option listed was “Other”.  However, on the SAE form of the eCRF, the investigator 
clarified that the fatal pulmonary embolism SAE was related to the underlying disease and not related to study treatment
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Table 19 Summary of Deaths (All Treated or Safety Population)

Combination Therapy Monotherapy

BRF113220 

Part C

BRF113220 

Part C

BRF113220 

Pooled

BRF113220 Any 

Combination 

Dose

Trametinib 

ISS

Dabrafenib 

ISS BRF113220 Part C

Dabrafenib 150mg BID 150mg BID 150mg BID 75, 150 mg BID -- 150mg BID 150mg BID

Trametinib 1mg QD 2mg QD 2mg QD 1, 1.5, 2 mg QD 2mg QD -- --

N 54 55 202  365  329 586 53 43 CO

a

Death Status, n (%)

Dead 18 (33) 14 (25) 62 (31)  113 (31)  157 (48) 274 (47) 4 (8) 15 (35)

Alive at last contact, follow-up ended 4 (7) 0  9 (4)  24 (7)  32 (10) 47 (8) 0  0

Alive at last contact, follow-up ongoing 32 (59) 41 (75) 131 (65)  228 (62)  140 (43) 222 (38) 6 (11) 28 (65)

Primary cause of death, n (%)

Disease under study 17 (31) 11 (20) 55 (27)  103 (28)  147 (45) 266 (45) 4 (8) 15 (35)

SAE possibly related to study treatment 0 1 (2) 2 (<1)b 2 (<1) 1 (<1) 1 (<1) 0 0

Other 1 (2) 2 (4) 4 (2)  5 (1)  9 (3) 6 (1) 0 0

Missing 0 0 1 (<1)  3 (<1)  0 1 (<1) 0 0

Time to Death From Last Dose, n (%)

≤28 days 2 (4) 5 (9) 22 (11)  31 (8)  37 (11) 87 (15) 1 (2) 5 (12)

>28 days 16 (30) 9 (16) 40 (20)  82 (22)  120(36) 187 (32) 3 (6) 10 (23)

Data Source: m5.3.5.3 ISS Section 2.1.4

BID = two times a day; CO=crossover; QD = once daily

a. All subjects crossed over to the 150/2 combination therapy dose group.  

b. The “Summary of Deaths” table was based on data entered on the study conclusion form of the eCRF.  On this form, the primary cause of death for this subject (Subject674) was 

noted by the investigator as “SAE possibly related to study treatment because the only other option listed was “Other”.  However, on the SAE form of the eCRF, the investigator 

clarified that the fatal pulmonary embolism SAE was related to the underlying disease and not related to study treatment
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Table 20 Fatal Serious Adverse Events (All Treated or Safety Population)



Combination Therapy Monotherapy
BRF113220 Part 



C
BRF113220 



Part C
BRF113220 



Pooled
BRF113220 Any 



Combination Dose
Trametinib 



ISS Dabrafenib ISS
BRF113220 



Part C
Dabrafenib 150 mg BID 150 mg BID 150 mg BID 75, 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 1 mg QD 2 mg QD 2 mg QD 1, 1.5, 2 mg QD 2 mg QD -- --



N 54 55 202 365 329 586 53
Any Fatal SAE, n (%) 1 (2) 3 (5) 7 (3) 8 (2) 5 (2)b 8 (1) 0



Brain stem hemorrhage 0 1 (2)a 1 (<1) a 1 (<1) a 0 0 0 
Cerebral hemorrhage 0 1 (2)a 1 (<1) a 1 (<1) a 0 2 (<1) 0 
Hemorrhage intracranial 0 1 (2) 1 (<1) 1 (<1) 0 1 (<1) 0 
Pulmonary embolism 0 1 (2) 2 (<1) 2 (<1) 0 1 (<1) 0 
Sepsis 1 (2) 0 0 1 (<1) 0 0 0
Completed suicide 0 0 1 (<1) 1 (<1) 0 0 0
Hyponatremia 0 0 1 (<1) 1 (<1) 0 0 0
Ventricular arrhythmia 0 0 1 (<1) 1 (<1) 0 0 0
Gastrointestinal fistula 0 0 0 0 1 (<1) 0 0
Myocardial infarction 0 0 0 0 1 (<1) 1 (<1) 0
Renal failure/renal failure acute 0 0 0 0 2 (<1)c 1 (<1) 0
Death 0 0 0 0 1 (<1) 0 0
Hepatic failure 0 0 0 0 1 (<1)c 0 0
Acute coronary syndrome 0 0 0 0 0 1 (<1) 0
Cardiac arrest 0 0 0 0 0 1 (<1) 0
Euthanasia 0 0 0 0 0 1 (<1) 0
Metastases to meninges 0 0 0 0 0 1 (<1) 0
Respiratory failure 0 0 0 0 0 1 (<1) 0
Urinary tract infection 0 0 0 0 0 1 (<1) 0



Data Source: m5.3.5.3 ISS Section 2.1.4
BID = two times a day; CO=crossover; QD = once daily
a. Brain stem hemorrhage and cerebral hemorrhage both occurred in Subject 435.
b. Subject 404285 in the Crossover group in Study MEK114267 had a fatal SAE of Infected skin ulcer and is not included in this total.
c. Hepatic failure and renal failure both occurred in Subject 402229 in Study MEK114267










CONFIDENTIAL Module 2.7.4 Summary of Clinical Safety

40

Table 20 Fatal Serious Adverse Events (All Treated or Safety Population)

Combination Therapy Monotherapy

BRF113220 Part 

C

BRF113220 

Part C

BRF113220 

Pooled

BRF113220 Any 

Combination Dose

Trametinib 

ISS Dabrafenib ISS

BRF113220 

Part C

Dabrafenib 150mg BID 150mg BID 150mg BID 75, 150 mg BID -- 150mg BID 150mg BID

Trametinib 1mg QD 2mg QD 2mg QD 1, 1.5, 2 mg QD 2mg QD -- --

N 54 55 202  365  329 586 53

Any Fatal SAE, n (%) 1 (2) 3 (5) 7 (3) 8 (2) 5 (2)b 8 (1) 0

Brain stem hemorrhage 0  1 (2)a 1 (<1)a 1 (<1)a 0 0 0 

Cerebral hemorrhage 0  1 (2)

a

1 (<1)

a

1 (<1)

a

0 2 (<1) 0 

Hemorrhage intracranial 0  1 (2) 1 (<1) 1 (<1) 0 1 (<1) 0 

Pulmonary embolism 0  1 (2) 2 (<1) 2 (<1) 0 1 (<1) 0 

Sepsis 1 (2) 0 0 1 (<1) 0 0 0

Completed suicide 0 0 1 (<1) 1 (<1) 0 0 0

Hyponatremia 0 0 1 (<1) 1 (<1) 0 0 0

Ventricular arrhythmia 0 0 1 (<1) 1 (<1) 0 0 0

Gastrointestinal fistula 0 0 0 0 1 (<1) 0 0

Myocardial infarction 0 0 0 0 1 (<1) 1 (<1) 0

Renal failure/renal failure acute 0 0 0 0 2 (<1)c 1 (<1) 0

Death 0 0 0 0 1 (<1) 0 0

Hepatic failure 0 0 0 0 1 (<1)c 0 0

Acute coronary syndrome 0 0 0 0 0 1 (<1) 0

Cardiac arrest 0 0 0 0 0 1 (<1) 0

Euthanasia 0 0 0 0 0 1 (<1) 0

Metastases to meninges 0 0 0 0 0 1 (<1) 0

Respiratory failure 0 0 0 0 0 1 (<1) 0

Urinary tract infection 0 0 0 0 0 1 (<1) 0

Data Source: m5.3.5.3ISS Section 2.1.4

BID = two times a day; CO=crossover; QD = once daily

a. Brain stem hemorrhage and cerebral hemorrhage both occurred in Subject 435.

b. Subject 404285 in the Crossover group in Study MEK114267 had a fatal SAE of Infected skin ulcer and is not included in this total.

c. Hepatic failure and renal failure both occurred in Subject 402229 in Study MEK114267


image98.emf



CONFIDENTIAL
Module 2.5 Clinical Overview



38



Table 18 Serious Adverse Events Experienced by >=2% of Subjects in the 
Part C 150/2 Group (All Treated or Safety Population) 



Combination Therapy Monotherapy
Dabrafenib + Trametinib Trametinib Dabrafenib



BRF113220 
Part C



BRF113220 
Pooled ISS ISS



BRF113220 
Part C



Dabrafenib 150 mg BID 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD -- --



N 55 202 329 586 53
Any SAE, n (%) 34 (62) 109 (54) 74 (22) 174 (30) 13 (25)



Pyrexia 14 (25) 48 (24) 2 (<1) 33 (6) 1 (2)
Chills 10 (18) 38 (19) 0 10 (2) 1 (2)
Dehydration 2 (4) 8 (4) 3 (<1) 3 (<1) 0
Ejection fraction decreased 2 (4) 7 (3) 2 (<1) 6 (1) 0
Pneumonia 2 (4) 4 (2) 2 (<1) 4 (<1) 1 (2)
Pulmonary embolism 2 (4) 6 (3) 7 (2) 4 (<1) 0
Renal failure acute 2 (4) 3 (1) 1 (<1) 3 (<1) 0
Squamous cell carcinoma 2 (4) 6 (3) 0 41 (7) 3 (6)
Abdominal pain 1 (2) 1 (<1) 0 3 (<1) 1 (2)
Back pain 1 (2) 1 (<1) 2 (<1) 1 (<1) 0
Brain stem hemorrhage 1 (2) 1 (<1) 0 0 0
Cerebral haemorrhage 1 (2) 1 (<1) 1 (<1) 3 (<1) 0
Chorioretinopathy 1 (2) 1 (<1) 0 0 0
Colonic obstruction 1 (2) 1 (<1) 0 0 0
Cytokine release syndrome 1 (2) 5 (2) 0 0 0
Endocarditis bacterial 1 (2) 1 (<1) 0 0 0
Febrile neutropenia 1 (2) 2 (<1) 0 0 0
Gastric hemorrhage 1 (2) 1 (<1) 1 (<1) 0 0
Hemoptysis 1 (2) 1 (<1) 0 0 0
Hemorrhage intracranial 1 (2) 1 (<1) 0 5 (<1) 0
Hyperhidrosis 1 (2) 2 (<1) 0 0 0
Hyponatremia 1 (2) 3 (1) 0 4 (<1) 0
Influenza 1 (2) 1 (<1) 0 0 0
Intestinal perforation 1 (2) 1 (<1) 0 0 0
Intracranial hypotension 1 (2) 1 (<1) 0 0 0
Myalgia 1 (2) 2 (<1) 0 1 (<1) 0
Neutropenia 1 (2) 2 (<1) 0 2 (<1) 0
Parkinson’s disease 1 (2) 1 (<1) 0 0 0
Pseudomonal sepsis 1 (2) 1 (<1) 0 0 0
Renal cell carcinoma 1 (2) 1 (<1) 0 0 0
Renal failure 1 (2) 1 (<1) 2 (<1) 1 (<1) 0
Respiratory failure 1 (2) 1 (<1) 0 1 (<1) 0
Streptococcal sepsis 1 (2) 1 (<1) 0 0 0
Thrombocytopenia 1 (2) 1 (<1) 0 2 (<1) 0
Viral infection 1 (2) 1 (<1) 0 0 0
Wound infection 1 (2) 1 (<1) 0 0 0



Data Source: m2.7.4 SCS Section 2.1.5
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Table 18 Serious Adverse Events Experienced by >=2% of Subjects in the  Part C 150/2 Group (All Treated or Safety Population) 

Combination Therapy Monotherapy

Dabrafenib + Trametinib Trametinib Dabrafenib

BRF113220 

Part C

BRF113220 

Pooled ISS ISS

BRF113220 

Part C

Dabrafenib 150mg BID 150mg BID -- 150mg BID 150mg BID

Trametinib 2mg QD 2mg QD 2mg QD -- --

N 55 202  329 586 53

Any SAE, n (%) 34 (62) 109 (54) 74 (22) 174 (30) 13 (25)

Pyrexia 14 (25) 48 (24) 2 (<1) 33 (6) 1 (2)

Chills 10 (18) 38 (19) 0 10 (2) 1 (2)

Dehydration 2 (4) 8 (4) 3 (<1) 3 (<1) 0

Ejection fraction decreased 2 (4) 7 (3) 2 (<1) 6 (1) 0

Pneumonia 2 (4) 4 (2) 2 (<1) 4 (<1) 1 (2)

Pulmonary embolism 2 (4) 6 (3) 7 (2) 4 (<1) 0

Renal failure acute 2 (4) 3 (1) 1 (<1) 3 (<1) 0

Squamous cell carcinoma 2 (4) 6 (3) 0 41 (7) 3 (6)

Abdominal pain 1 (2) 1 (<1) 0 3 (<1) 1 (2)

Back pain 1 (2) 1 (<1) 2 (<1) 1 (<1) 0

Brain stem hemorrhage 1 (2) 1 (<1) 0 0 0

Cerebral haemorrhage 1 (2) 1 (<1) 1 (<1) 3 (<1) 0

Chorioretinopathy 1 (2) 1 (<1) 0 0 0

Colonic obstruction 1 (2) 1 (<1) 0 0 0

Cytokine release syndrome 1 (2) 5 (2) 0 0 0

Endocarditis bacterial 1 (2) 1 (<1) 0 0 0

Febrile neutropenia 1 (2) 2 (<1) 0 0 0

Gastric hemorrhage  1 (2) 1 (<1) 1 (<1) 0 0

Hemoptysis 1 (2) 1 (<1) 0 0 0

Hemorrhage intracranial 1 (2) 1 (<1) 0 5 (<1) 0

Hyperhidrosis 1 (2) 2 (<1) 0 0 0

Hyponatremia 1 (2) 3 (1) 0 4 (<1) 0

Influenza 1 (2) 1 (<1) 0 0 0

Intestinal perforation 1 (2) 1 (<1) 0 0 0

Intracranial hypotension 1 (2) 1 (<1) 0 0 0

Myalgia 1 (2) 2 (<1) 0 1 (<1) 0

Neutropenia 1 (2) 2 (<1) 0 2 (<1) 0

Parkinson’s disease 1 (2) 1 (<1) 0 0 0

Pseudomonal sepsis 1 (2) 1 (<1) 0 0 0

Renal cell carcinoma 1 (2) 1 (<1) 0 0 0

Renal failure 1 (2) 1 (<1) 2 (<1) 1 (<1) 0

Respiratory failure 1 (2) 1 (<1) 0 1 (<1) 0

Streptococcal sepsis 1 (2) 1 (<1) 0 0 0

Thrombocytopenia 1 (2) 1 (<1) 0 2 (<1) 0

Viral infection 1 (2) 1 (<1) 0 0 0

Wound infection 1 (2) 1 (<1) 0 0 0

Data Source: m2.7.4 SCS Section 2.1.5
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Table 22 Adverse Events Leading to Dose Reduction of Either Study Drug 
Experienced by >=2% of Subjects in Any Group (All Treated or 
Safety Population)



Combination Therapy Monotherapy
Dabrafenib + Trametinib Trametinib Dabrafenib



BRF113220 
Part C



BRF113220 
Pooled ISS ISS



BRF113220 
Part C



Dabrafenib 150 mg BID 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD -- --



N 55 202 329 586 53
Any AE, n (%) 27 (49) 97 (48) 85 (26) 100 (17) 11 (21)



Pyrexia 19 (35) 56 (28) 1 (<1) 29 (5) 2 (4)
Chills 5 (9) 19 (9) 0 8 (1) 1 (2)
Nausea 5 (9) 10 (5) 0 2 (<1) 0
Ejection fraction decreased 4 (7) 7 (3) 8 (2) 2 (<1) 0
Vomiting 4 (7) 11 (5) 0 4 (<1) 0
Diarrhea 2 (4) 6 (3) 2 (<1) 4 (<1) 1 (2)
Myalgia 2 (4) 3 (1) 0 2 (<1) 0
Abdominal pain upper 1 (2) 2 (<1) 0 2 (<1) 0
Arthralgia 1 (2) 3 (1) 1 (<1) 5 (<1) 0
Chorioretinopathy 1 (2) 1 (<1) 3 (<1) 0 0
Cytokine release syndrome 1 (2) 6 (3) 0 0 0
Decreased appetite 1 (2) 1 (<1) 0 4 (<1) 0
Dry eye 1 (2) 1 (<1) 0 0 0
Dyspnea 1 (2) 1 (<1) 0 0 0
Fatigue 1 (2) 3 (1) 3 (<1) 8 (1) 0
GGT increased 1 (2) 5 (2) 1 (<1) 2 (<1) 0
Headache 1 (2) 3 (1) 0 5 (<1) 0
Hyperhidrosis 1 (2) 2 (<1) 0 1 (<1) 0
Influenza 1 (2) 1 (<1) 0 2 (<1) 0
Influenza like illness 1 (2) 7 (3) 0 3 (<1) 1 (2)
Neutropenia 1 (2) 2 (<1) 0 3 (<1) 1 (2)
Neutrophil count decreased 1 (2) 3 (1) 0 0 0
Pulmonary embolism 1 (2) 1 (<1) 0 0 0
Renal failure acute 1 (2) 1 (<1) 0 1 (<1) 0
Tremor 1 (2) 1 (<1) 0 0 0
Upper respiratory tract 
infection 1 (2) 1 (<1) 0 0 0
Viral infection 1 (2) 2 (<1) 0 0 0
Wound infection 1 (2) 1 (<1) 0 0 0
Atrial fibrillation 0 0 0 2 (<1) 1 (2)
Dermatitis acneiform 0 0 5 (2) 0 0
Dysaesthesia 0 0 0 1 (<1) 1 (2)
Eyelid oedema 0 0 0 1 (<1) 1 (2)
Hypersensitivity 0 0 0 1 (<1) 1 (2)
Pain in extremity 0 1 (<1) 0 2 (<1) 1 (2)
PPES 0 0 0 9 (2) 1 (2)
Rash 0 3 (1) 26 (8) 1 (<1) 1 (2)
Rash pruritic 0 0 1 (<1) 1 (<1) 1 (2)
Urosepsis 0 0 0 2 (<1) 1 (2)
Vision blurred 0 0 1 (<1) 1 (<1) 1 (2)



Data Source: m5.3.5.3 ISS Section 2.1.6.1
Abbreviations: BID = two times a day; GGT=Gamma-glutamyltransferase; PPES=Palmar-plantar erythrodysesthesia 
syndrome; QD = once daily
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Table 22 Adverse Events Leading to Dose Reduction of Either Study Drug  Experienced by >=2% of Subjects in Any Group (All Treated or  Safety Population)

Combination Therapy Monotherapy

Dabrafenib + Trametinib Trametinib Dabrafenib

BRF113220 

Part C

BRF113220 

Pooled ISS ISS

BRF113220 

Part C

Dabrafenib 150mg BID 150mg BID -- 150mg BID 150mg BID

Trametinib 2mg QD 2mg QD 2mg QD -- --

N 55 202  329 586 53

Any AE, n (%) 27 (49) 97 (48) 85 (26) 100 (17) 11 (21)

Pyrexia 19 (35) 56 (28) 1 (<1) 29 (5) 2 (4)

Chills 5 (9) 19 (9) 0 8 (1) 1 (2)

Nausea 5 (9) 10 (5) 0 2 (<1) 0

Ejection fraction decreased 4 (7) 7 (3) 8 (2) 2 (<1) 0

Vomiting 4 (7) 11 (5) 0 4 (<1) 0

Diarrhea 2 (4) 6 (3) 2 (<1) 4 (<1) 1 (2)

Myalgia 2 (4) 3 (1) 0 2 (<1) 0

Abdominal pain upper 1 (2) 2 (<1) 0 2 (<1) 0

Arthralgia 1 (2) 3 (1) 1 (<1) 5 (<1) 0

Chorioretinopathy 1 (2) 1 (<1) 3 (<1) 0 0

Cytokine release syndrome 1 (2) 6 (3) 0 0 0

Decreased appetite 1 (2) 1 (<1) 0 4 (<1) 0

Dry eye 1 (2) 1 (<1) 0 0 0

Dyspnea 1 (2) 1 (<1) 0 0 0

Fatigue 1 (2) 3 (1) 3 (<1) 8 (1) 0

GGT increased 1 (2) 5 (2) 1 (<1) 2 (<1) 0

Headache 1 (2) 3 (1) 0 5 (<1) 0

Hyperhidrosis 1 (2) 2 (<1) 0 1 (<1) 0

Influenza 1 (2) 1 (<1) 0 2 (<1) 0

Influenza like illness 1 (2) 7 (3) 0 3 (<1) 1 (2)

Neutropenia 1 (2) 2 (<1) 0 3 (<1) 1 (2)

Neutrophil count decreased 1 (2) 3 (1) 0 0 0

Pulmonary embolism 1 (2) 1 (<1) 0 0 0

Renal failure acute 1 (2) 1 (<1) 0 1 (<1) 0

Tremor 1 (2) 1 (<1) 0 0 0

Upper respiratory tract 

infection 1 (2) 1 (<1) 0 0 0

Viral infection 1 (2) 2 (<1) 0 0 0

Wound infection 1 (2) 1 (<1) 0 0 0

Atrial fibrillation 0 0 0 2 (<1) 1 (2)

Dermatitis acneiform 0 0 5 (2) 0 0

Dysaesthesia 0 0 0 1 (<1) 1 (2)

Eyelid oedema 0 0 0 1 (<1) 1 (2)

Hypersensitivity 0 0 0 1 (<1) 1 (2)

Pain in extremity 0 1 (<1) 0 2 (<1) 1 (2)

PPES 0 0 0 9 (2) 1 (2)

Rash 0 3 (1) 26 (8) 1 (<1) 1 (2)

Rash pruritic 0 0 1 (<1) 1 (<1) 1 (2)

Urosepsis 0 0 0 2 (<1) 1 (2)

Vision blurred 0 0 1 (<1) 1 (<1) 1 (2)

Data Source: m5.3.5.3 ISS Section 2.1.6.1

Abbreviations: BID = two times a day; GGT=Gamma-glutamyltransferase; PPES=Palmar-plantar erythrodysesthesia 

syndrome;QD = once daily
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5.2.7.2. Cutaneous Squamous Cell Carcinoma



Occurrence of hyperproliferative skin lesions including KAs and cuSCC are considered 
as a class effect of BRAF inhibitors [Anforth, 2012; Chu, 2012; Mattei, 2012] and have 
been observed in up to 24% of subjects treated with vemurafenib [Cichowski, 2010; 
Chapman, 2011;Su, 2012].  



In the Part C 150/2 treatment group, KA or cuSCC was reported in 7% of subjects and in 
a majority of these cases, the event was Grade 3 (Table 20) (m2.7.4 SCS Section 2.1.7.6).  
The incidence of KA and cuSCC was higher in the Dabrafenib ISS population (11%) and 
the Part C dabrafenib monotherapy group (19%).  



It is noteworthy that in the randomized Part C of BRF113220, the incidence rates were 
lower in both combination treatment groups (2% for 150/1 and 7% for 150/2) compared 
to the dabrafenib monotherapy group.  



The median time to onset of the first occurrence of KA or cuSCC in the Part C 150/2 
group was 152 days.  Although based on a small number of subjects, this period was 
longer than the 8-12 weeks that has been reported for other BRAF-inhibitor
monotherapies [m5.4 Dabrafenib ISS, Section 2.1.5.2; Oberholzer, 2012].  



The data suggest that the occurrence of cuSCC may be reduced or delayed by the 
dabrafenib/trametinib combination treatment.



Table 20 Summary of KA and cuSCC by Toxicity Grades 3 or 4 and Any Grade



Combination Therapy Monotherapy
Dabrafenib+Trametinib Trametinib Dabrafenib



BRF113220  
Part C



BRF113220   
Pooled



ISS ISS BRF113220 
Part C



Dabrafenib 150 mg BID 150 mg BID -- 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD -- --



N 55 202 329 586 53
Grades All 3 All 3 All 3 All 3 All 3
Any Event 4 (7) 3 (5) 12 (6) 11 (5) 1 (<1) 1 (<1) 64 (11) 50 (9) 10 (19) 9 (17)
Squamous cell 
carcinoma



2 (4) 2 (4) 6 (3) 6 (3) 1 (<1) 1 (<1) 42 (7) 40 (7) 4 (8) 4 (8)



Squamous cell 
carcinoma of skin



1 (2) 1 (2) 6 (3) 6 (3) 0 0 13 (2) 11 (2) 6 (11) 5 (9)



Keratoacanthoma 1 (2) 0 1 (<1) 0 0 0 21 (4) 5 (<1) 6 (11) 2 (4)
Bowen’s disease 0 0 0 0 0 0 2 (<1) 0 0 0
Data Source:  m2.7.4 SCS Section 2.1.7.6
Note: There were no Grade 4 events.
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Combination Therapy Monotherapy

Dabrafenib+Trametinib Trametinib Dabrafenib

BRF113220  

Part C

BRF113220   

Pooled

ISS ISS BRF113220 

Part C

Dabrafenib 150 mg BID 150 mg BID -- 150 mg BID 150 mg BID

Trametinib 2 mg QD 2 mg QD 2 mg QD -- --

N 55 202 329 586 53

Grades All 3 All 3 All 3 All 3 All 3

Any Event 4 (7) 3 (5) 12 (6) 11 (5) 1 (<1) 1 (<1) 64 (11) 50 (9) 10 (19) 9 (17)

Squamous cell 

carcinoma

2 (4) 2 (4) 6 (3) 6 (3) 1 (<1) 1 (<1) 42 (7) 40 (7) 4 (8) 4 (8)

Squamous cell 

carcinoma of skin

1 (2) 1 (2) 6 (3) 6 (3) 0 0 13 (2) 11 (2) 6 (11) 5 (9)

Keratoacanthoma 1 (2) 0 1 (<1) 0 0 0 21 (4) 5 (<1) 6 (11) 2 (4)

Bowen’s disease 0 0 0 0 0 0 2 (<1) 0 0 0

Data Source:  m2.7.4 SCS Section 2.1.7.6

Note: There were no Grade 4 events.
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capsules was compared to the safety profile of dabrafenib administered in gelatin 
capsules and demonstrated a similar safety profile (m2.7.4 SCS Section 5.2.2).  



As the randomized data for the combination was performed using primarily gelatin 
capsules, while the to be marketed formulation uses HPMC capsules, a safety comparison 
was performed to compare the safety profile of the 150/2 combination using HPMC in 
Part D of study BRF113220 to 150/2 using gelatin capsules in Parts B and C (m2.7.4 
SCS Section 5.2.3).  It should be noted that the median time on treatment for subjects in 
Part C was 10.9 months, while the median times on treatment for subjects in Part B and 
Part D were 11.5 and 6.2 months, respectively (m5.3.5.1 BRF113220 ABD CPSR, 
Section 5.2.1, Section 6.2.1).



When compared to the AEs reported in the 2 treatment groups treated with dabrafenib-
gelatin capsules in Part B and C, the increased dabrafenib exposure associated with the 
HPMC capsule used in Part D did not result in a higher frequency of AEs leading to 
treatment interruption, dose reduction, or discontinuation of study therapy (Table 21). 
Similarly, the frequency of SAE remained the same across the 3 treatment groups and 
fatal SAEs were only reported in the 2 treatment groups in which subjects received 
dabrafenib as gelatin capsules.



Table 21 AEs Overview by Dabrafenib Capsule Shell Type (BRF113220 Safety 
Population)



Preferred Term Dabrafenib 150 mg BID / Trametinib 2 mg QD
Dabrafenib



-Gelatin
Dabrafenib



-HPMC
Part C
(N=55)



Part B
(N=24)



Part D
(N=39)



Any AE 55(100) 24 (100) 38 (97)
AEs related to study treatment 55 (100) 23 (96) 37 (95)
AEs leading to discontinuation 5 (9) 2 (8) 4 (10)
AEs leading to dose reduction 27 (49) 17 (71) 24 (62)
AEs leading to dose interruption 37 (67) 18 (75) 28 (72)



Any SAE 34 (62) 15 (63) 25 (64)
SAEs related to study treatment 23 (42) 13 (54) 24 (62)
Fatal SAEs 3 (5) 1 (4) 0
Fatal SAEs related to study 
treatment



0 1 (4) 0



Data Source: m2.7.4 SCS Section 5.2.3



Most of the common AEs were reported at a higher frequency in at least 1 of the 2 
dabrafenib-gelatin treatment groups (Table 22) compared to the HPMC group.  The rate 
of pyrexia AEs appears to be lower in the Part D treatment group, which may reflect the 
shorter time on treatment for these subjects.
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Preferred Term Dabrafenib 150 mg BID / Trametinib 2 mg QD

Dabrafenib

-Gelatin

Dabrafenib

-HPMC

Part C

(N=55)

Part B

(N=24)

Part D

(N=39)

Any AE 55(100) 24 (100) 38 (97)

AEs related to study treatment 55 (100) 23 (96) 37 (95)

AEs leading to discontinuation 5 (9) 2 (8) 4(10)

AEs leading to dose reduction 27 (49) 17 (71) 24(62)

AEs leading to dose interruption 37 (67) 18 (75) 28(72)

Any SAE 34 (62) 15 (63) 25(64)

SAEs related to study treatment 23 (42) 13 (54) 24(62)

Fatal SAEs 3 (5) 1 (4) 0

Fatal SAEs related to study 

treatment

0 1 (4) 0

Data Source: m2.7.4 SCS Section 5.2.3

Most of the common AEs were reported at a higher frequency in at least 1 of the 2 

dabrafenib-gelatin treatment groups(Table 22)compared to the HPMC group.  The rate 

of pyrexia AEs appears to be lower in the Part Dtreatment group, which may reflect the 

shorter time on treatment for these subjects.
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Table 1 Overview of Studies Evaluating the Efficacy of Trametinib in 
Metastatic Melanoma 



Study MEK114267 MEK113583 MEK111054 
Level of Evidence Pivotal Supportive Supportive 
Critical Design 
Features 



Phase III 
Randomized (2:1)a; 
stratified for LDH (dULN 
and >ULN) and prior 
chemotherapy (yes vs. no) 
Open-label 
Two-arm; active control 
Multicenter 



Phase II 
Open-label 
Single-arm (2 Cohorts) 
Multicenter 



Phase I 
FTIH study (dose 
escalation, determination of 
RP2D) 
Open-label 
Multicenter 



Study Population Subjects with BRAF V600E 
or K mutation-positive, 
unresectable or metastatic 
melanoma; previously 
untreated, or treated with 1 
prior chemotherapy regimen 



Subjects with BRAF 
mutation-positive (i.e., 
V600E, K, or D) metastatic 
melanoma previously 
treated with BRAF inhibitor 
(Cohort A) or not previously 
treated with BRAF inhibitor 
(Cohort B) 



Subjects with solid tumors 
(e.g., melanoma, pancreatic 
cancer, CRC, and NSCLC), 
not responsive to standard 
therapies or for whom there 
was no approved or curative 
therapy 



Prior Anti-Cancer 
Therapy 



No prior BRAF or MEK 
inhibitor therapy 
 
 
A maximum of 1 prior 
chemotherapy regimen 



No prior MEK inhibitor 
therapy 
No prior BRAF inhibitor 
therapy (Cohort B only) 
 
No inclusion criteria 
restrictions on number of 
prior chemotherapy 
regimens 



No prior MEK inhibitor 
therapy; no restrictions on 
prior BRAF therapy 
 
No inclusion criteria 
restrictions on number of 
prior chemotherapy 
regimens 



BRAF mutation 
testingb 



Central Local Local 



Number of subjects 322 subjects 
Trametinib arm: 214 
subjects 
Chemotherapy arm: 108 
subjects 



97 Subjects 
Cohort A: 40 subjects 
Cohort B: 57 subjects 



206 subjects 
(including 81  subjects with 
melanoma; 30 of the 81 
subjects had BRAF 
mutation-positive melanoma 
not previously treated with 
BRAF inhibitors) 



Location  North America, Europe, 
Australia New Zealand and 
South America 



US and Australia US 



Efficacy endpoints    
Primary PFS in subjects with BRAF 



V600E mutation, and no 
prior brain metastases 
(Primary Efficacy 
Population) 



ORR Efficacy was a secondary 
endpoint in this study (see 
below) 



Secondary PFS in ITT and 
subpopulations 
OS in Primary and ITT 
ORR in Primary and ITT 
Duration of response 



PFS 
Duration of response 
OS 



ORR 
PFS 
Duration of response 
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Study MEK114267 MEK113583 MEK111054 
Efficacy Assessment 
Schedule 



At baseline, and at Weeks 
6, 12, 21, and 30; and then, 
every 12 weeks till disease 
progression; and every 12 
weeks following post 
disease progression 



At baseline, and every 8 
weeks thereafter until 
disease progression, start of 
new anti-cancer therapy, 
withdrawal of consent, or 
death 



At baseline, and every 8 
weeks thereafter until final 
study visit 



Assessment Measure RECIST v 1.1 of scans 
(CT/MRI) 
Investigator assessment for 
primary efficacy analysis 



RECIST v 1.1 of scans 
(CT/MRI, chest X-rays) 
Investigator assessment for 
primary efficacy analysis 



RECIST v 1.0 of scans 
(CT/MRI, bone scan, X-
rays); investigator 
assessments 



Module location m5.3.5.1 m5.3.5.2 m5.3.5.2 
Abbreviations: BRAF=proto-oncogene B-Raf; CRC=Colorectal cancer; CT=computed tomography; FTIH=First-time-in-
human; ITT=intent-to-treat; LDH=lactate dehydrogenase; MR=magnetic resonance imaging; NSCLC=Non-small cell 
lung cancer; ORR=Overall response rate; OS=Overall survival; PFS=Progression free survival; RECIST=Response 
Evaluation Criteria In Solid Tumors; RP2D=Recommended Phase II dose; ULN=uppler limit of normal. 
a.  Subjects randomized 2:1 to receive trametinib vs. chemotherapy. 
b. Subjects with histologically confirmed BRAFV600E/K mutation-positive metastatic melanoma (Stage IV) were 



enrolled into the studies MEK114267 and MEK113583; melanoma subjects in MEK111054 were not restricted by 
BRAF mutation status at enrolment.  In Study MEK114267, tumor BRAF mutation status was determined using an 
allele-specific, investigational-use only polymerase chain reaction assay at Response Genetics Inc. (Los Angeles, 
CA, US).  This assay specifically differentiates between the BRAF V600E and V600K mutant forms.  
Subsequently, a companion diagnostic assay has been developed and validated.  Clinical validation to support 
licensure comes from the Phase III study MEK114267. 



 



1.2.1. Pivotal Study MEK114267 



1.2.1.1. Study Design 



This was a randomized two-arm, open-label, international, multicenter Phase III study to 
evaluate the efficacy and safety of single agent trametinib compared with chemotherapy 
(DTIC or paclitaxel at the discretion of the investigator, provided the subject had not 
received that type of chemotherapy before randomization). 



Based on emerging data from the Phase II study MEK113583, the primary analysis 
population for MEK114267 was changed to only those subjects with a BRAF V600E 
mutation-positive melanoma without a history of prior brain metastases (Protocol 
Amendment 3; Section 1.2.1.4).  This change was made to ensure that the study analyses 
focused on the population most likely to benefit from trametinib.  However, because it 
was still important to understand the effect of trametinib in subjects with BRAF V600K 
mutation-positive melanoma, the secondary endpoints evaluating this population 
remained and ITT population was added.  This change to the primary analysis population 
was made after all subjects had already enrolled in the study, and prior to Data Base 
Freeze / conduct of primary endpoint analysis of PFS. 



However, results of the MEK114267 study revealed that trametinib activity was observed 
in subjects with either type of BRAF V600 mutation-positive melanoma (i.e., V600E and 
V600K).  Since this Integrated Summary of Efficacy (ISE) aims to provide data to 
support the efficacy of trametinib in subjects with BRAF V600 mutation-positive 
melanoma, the ISE focuses primarily on data for the ITT Population from 
Study MEK114267 instead of on data from the Primary Efficacy Population. 
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Study  MEK114267  MEK113583  MEK111054 

Efficacy Assessment 

Schedule 

At baseline, and at Weeks 

6, 12, 21, and 30; and then, 

every 12 weeks till disease 

progression; and every 12 

weeks following post 

disease progression 

At baseline, and every 8 

weeks thereafter until 

disease progression, start of 

new anti-cancer therapy, 

withdrawal of consent, or 

death 

At baseline, and every 8 

weeks thereafter until final 

study visit 

Assessment Measure  RECIST v 1.1 of scans 

(CT/MRI) 

Investigator assessment for 

primary efficacy analysis 

RECIST v 1.1 of scans 

(CT/MRI, chest X-rays) 

Investigator assessment for 

primary efficacy analysis 

RECIST v 1.0 of scans 

(CT/MRI, bone scan, X-

rays); investigator 

assessments 

Module location  m5.3.5.1  m5.3.5.2  m5.3.5.2 

Abbreviations: BRAF=proto-oncogene B-Raf; CRC=Colorectal cancer; CT=computed tomography; FTIH=First-time-in-

human; ITT=intent-to-treat; LDH=lactate dehydrogenase; MR=magnetic resonance imaging; NSCLC=Non-small cell 

lung cancer; ORR=Overall response rate; OS=Overall survival; PFS=Progression free survival; RECIST=Response 

Evaluation Criteria In Solid Tumors; RP2D=Recommended Phase II dose; ULN=uppler limit of normal. 

a.   Subjects randomized 2:1 to receive trametinib vs. chemotherapy. 

b.  Subjects with histologically confirmed BRAFV600E/K mutation-positive metastatic melanoma (Stage IV) were 

enrolled into the studies MEK114267 and MEK113583; melanoma subjects in MEK111054 were not restricted by 

BRAF mutation status at enrolment.  In Study MEK114267, tumor BRAF mutation status was determined using an 

allele-specific, investigational-use only polymerase chain reaction assay at Response Genetics Inc. (Los Angeles, 

CA, US).  This assay specifically differentiates between the BRAF V600E and V600K mutant forms.  

Subsequently, a companion diagnostic assay has been developed and validated.  Clinical validation to support 

licensure comes from the Phase III study MEK114267. 

 

1.2.1.  Pivotal Study MEK114267 

1.2.1.1.  Study Design 

This was a randomized two-arm, open-label, international, multicenter Phase III study to 

evaluate the efficacy and safety of single agent trametinib compared with chemotherapy 

(DTIC or paclitaxel at the discretion of the investigator, provided the subject had not 

received that type of chemotherapy before randomization). 

Based on emerging data from the Phase II study MEK113583, the primary analysis 

population for MEK114267 was changed to only those subjects with a BRAF V600E 

mutation-positive melanoma without a history of prior brain metastases (Protocol 

Amendment 3; Section 1.2.1.4).  This change was made to ensure that the study analyses 

focused on the population most likely to benefit from trametinib.  However, because it 

was still important to understand the effect of trametinib in subjects with BRAF V600K 

mutation-positive melanoma, the secondary endpoints evaluating this population 

remained and ITT population was added.  This change to the primary analysis population 

was made after all subjects had already enrolled in the study, and prior to Data Base 

Freeze / conduct of primary endpoint analysis of PFS. 

However, results of the MEK114267 study revealed that trametinib activity was observed 

in subjects with either type of BRAF V600 mutation-positive melanoma (i.e., V600E and 

V600K).  Since this Integrated Summary of Efficacy (ISE) aims to provide data to 

support the efficacy of trametinib in subjects with BRAF V600 mutation-positive 

melanoma, the ISE focuses primarily on data for the ITT Population from 

Study MEK114267 instead of on data from the Primary Efficacy Population. 
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pertaining to the subject population of interest for this submission, i.e., the 30 subjects 
with BRAF mutation-positive melanoma with no prior BRAF inhibitor therapy is 
described in Section 3. 



3.2. Subject Disposition 



At the data cut-off date in Study MEK114267, the majority of subjects in both arms had 
discontinued treatment, with more subjects discontinuing treatment in the chemotherapy 
arm compared with the trametinib arm (Table 6).  Disease progression was the most 
common reason for discontinuing treatment in both arms.  The percentage of subjects 
discontinuing due to adverse events was slightly higher in the trametinib arm (10%) 
compared with the chemotherapy arm (6%).  At the data cut-off date, more subjects in the 
trametinib arm were ongoing on study treatment or in follow-up (79%) compared with 
the chemotherapy arm (60%) (Data Source: MEK114267 Table 6.3). 



At the data cut-off date in Study MEK113583, the majority of subjects had discontinued 
treatment (Table 6).  Disease progression was the most common reason for discontinuing 
treatment.  At the data cut-off date, 34 subjects (60%) were ongoing (Data Source: 
MEK113583 Table 9.2).  The median follow-up time at this data cut-off date was 
10.4 months (Data Source: MEK113583 Table 10.78). 



In Study MEK111054, treatment discontinuation and study withdrawal were not recorded 
separately.  At the data cut-off date, 28 of the 30 subjects (93%) with BRAF 
mutation-positive melanoma who had not received prior BRAF inhibitor therapy 
discontinued treatment and withdrawn from the study (Data Source: MEK111054 ISE 
Post-hoc Table 9.8).  Disease progression was the predominant reason for study 
withdrawal, accounting for 80% of all 30 subjects. 



Table 6 Study Treatment Status (MEK114267 and MEK113583) 



 Pivotal Study Supportive Study 
MEK114267 MEK113583 



Chemotherapy 
(N=99)a 



Trametinib 
(N=211)a 



Cohort B 
(N=57) 



Treatment status, n (%)    
Ongoing 13 (13) 65 (31) 11 (19) 
Discontinued 86 (87) 146 (69) 46 (81) 



Primary reason for treatment 
discontinuation, n (%) 



   



Disease progression (including 
death due to disease progression) 



72 (73) 116 (55) 42 (74) 



Adverse event 6 (6) 21 (10) 3 (5) 
Investigator discretion 4 (4) 5 (2) 0 
Decision by subject or proxy 4 (4) 4 (2) 1 (2) 



Data Source: MEK114267 Table 6.5; MEK113583 Table 9.21 
a. Twelve subjects, including 9 subjects randomized to the chemotherapy arm and 3 subjects randomized to the 



trametinib arm, did not receive study treatment.  The reasons included randomization errors, withdrawal of 
consent (4 subjects on the chemotherapy arm), or because they did not meet the eligibility criteria of the study. 
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Trametinib 
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Cohort B 
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Treatment status, n (%)     

Ongoing  13 (13)  65 (31)  11 (19) 

Discontinued  86 (87)  146 (69)  46 (81) 

Primary reason for treatment 

discontinuation, n (%) 

   

Disease progression (including 

death due to disease progression) 

72 (73)  116 (55)  42 (74) 

Adverse event  6 (6)  21 (10)  3 (5) 

Investigator discretion  4 (4)  5 (2)  0 

Decision by subject or proxy  4 (4)  4 (2)  1 (2) 

Data Source: MEK114267 Table 6.5; MEK113583 Table 9.21 

a.  Twelve subjects, including 9 subjects randomized to the chemotherapy arm and 3 subjects randomized to the 

trametinib arm, did not receive study treatment.  The reasons included randomization errors, withdrawal of 

consent (4 subjects on the chemotherapy arm), or because they did not meet the eligibility criteria of the study. 
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The demographic characteristics of subjects in the trametinib arm of Study MEK114267 
were generally similar with the subjects in the MEK113583 and MEK111054 studies, 
with the exception of greater number of male subjects in MEK113583 (Table 8). 



Compared with subjects in the trametinib arm of Study MEK114267, a slightly higher 
percentage of subjects in MEK113583 had Stage M1c disease and baseline LDH >ULN, 
whereas more subjects in MEK111054 had baseline ECOG PS of 1, had t3 disease sites, 
and had received prior chemotherapy for metastatic disease (Table 9).  A notably higher 
percentage of subjects in MEK113583 and MEK111054 had a history of prior brain 
metastases compared with subjects on the trametinib arm of MEK114267.  The 
percentage of subjects in MEK111054 with a known BRAF V600E mutation-positive 
melanoma was lower than in studies MEK114267 and MEK113583. 



Table 8 Demography and Disease Characteristics at Baseline 



 Pivotal Study Supportive Studies 
MEK114267 MEK113583 MEK111054 



Chemotherapy 
(N=108) 



Trametinib 
(N=214) 



Cohort B 
(N=57) 



t2.0 mga 
(N=30) 



Age (years) 
Mean (SD) 52.8 (13.56) 54.3 (12.97) 54.0 (12.60) 52.8 (14.05) 
Median (Min – Max) 54.0 (21 – 77) 54.5 (23 – 85) 54.0 (26 – 79) 55.0 (19 – 74) 



Age Category, n (%) 
<65 years 86 (80) 165 (77) 46 (81) 24 (80) 
�65 year 22 (20) 49 (23) 9 (16) 6 (20) 
>75 years 3 (3) 9 (4) 2 (4) 0 



Sex, n (%) 
Male 53 (49) 120 (56) 43 (75) 16 (53) 
Female 55 (51) 94 (44) 14 (25) 14 (47) 



Ethnicity, n (%) 
Not Hispanic/Latino 106 (98) 210 (98) 55 (96) 28 (93) 
Hispanic/Latino 2 (2) 4 (2) 2 (4) 2 (7) 



Race and Racial Combinations, n (%) 
White - 
White/Caucasian/ 
European Heritage 



107 (>99) 212 (>99) 56 (98) 30 (100) 



White - Arabic/North 
African Heritage 



0 2 (<1%) 1 (2) 0 



White - Mixed Race 1 (<1) 0 0 0 
Data Source: MEK114267 Table 6.9, Table 6.15; MEK113583 Table 9.5, Table 9.6, and Table 13.2; MEK111054 ISE 
Post-hoc Table 9.12 and Table 9.13 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
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Table 9 Disease Characteristics at Baseline 



 Pivotal Study Supportive Studies 
MEK114267 MEK113583 MEK111054 



Chemotherapy 
(N=108) 



Trametinib 
(N=214) 



Cohort B 
(N=57) 



t2.0 mga 
(N=30) 



BRAF mutation status, n (%) 
V600E 97 (90) 184 (86) 46 (81) 17 (57) 
V600K 11 (10) 29 (14) 8 (14) 6 (20) 
V600E/V600K 0 1 (<1) 1 (2)b 0 
V600K/V600R 0 0 1 (2)c 0 
K601E 0 0 1 (2) 0 
Unknown 0 0 0 7 (23) 



ECOG PS at baseline, n (%) 
ECOG 0 69 (64) 136 (64) 42 (74) 16 (53) 
ECOG 1 39 (36) 78 (36) 15 (26) 14 (47) 



M stage at screening, n (%) 
M0 5 (5) 8 (4) 1 (2) 0 
M1a 16 (15) 25 (12) 7 (12) 3 (10) 
M1b 22 (20) 35 (16) 6 (11) 4 (13) 
M1c 65 (60) 145 (68) 43 (75) 20 (67) 
Missing / Unknown 0 1 (<1) 0 3 (10) 



Baseline LDH, n (%) 
�ULN 66 (61) 134 (63) 32 (56) 22 (73) 
>ULN 42 (39) 77 (36) 24 (42) 8 (27) 
Unknown 0 3 (1) 1 (2) 0 



Visceral disease at baseline, n (%) 
No 23 (21) 36 (17) NCd NCd 
Yes 85 (79) 178 (83) NCd NCd 



Measurable disease at baseline, n (%)e 
Yes 108 (100) 214 (100) 57 (100) 29 (97) 
No 0 0 0 1 (3) 



Number of disease sites at baseline, n (%) 
�3 sites 56 (52) 123 (57) 26 (46) 23 (77) 
<3 sites 52 (48) 91 (43) 31 (54) 6 (20) 
Unknown 0 0 0 1 (3) 



Prior chemotherapy for advanced or metastatic disease, n (%) 
No 70 (65) 143 (67) 19 (33) 17 (57) 
Yes 38 (35) 71 (33) 38 (67) 13 (43) 



History of brain metastases, n (%) 
No 106 (98) 205 (96) 45 (79) 14 (47) 
Yes 2 (2)f 9 (4)f 12 (21) 16 (53) 
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 Pivotal Study Supportive Studies 
MEK114267 MEK113583 MEK111054 



Chemotherapy 
(N=108) 



Trametinib 
(N=214) 



Cohort B 
(N=57) 



t2.0 mga 
(N=30) 



Prior treatment for brain metastases, n (%) 
No 1 (<1)g 3 (1)g 0 1 (3) 
Yes 1 (<1) 6 (3) 12 (21) 15 (50) 



Data Source: MEK114267 Table 6.12, Table 6.19, Table 7.1, and Table 7.12; MEK113583 Table 9.7, Table 9.8, and 
Table 13.2; MEK111054 ISE Post-hoc Table 9.15, Table 9.16, and Table 9.21 
Abbreviations: ECOG=Eastern Cooperative Oncology Group; LDH=lactose dehydrogenase; NC=Not collected; 
PS=Performance status.; ULN=upper limit of normal 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
b. One subject (211002) had different test results from different labs on the same tumor tissue. 
c. One subject (201002) had different test results from different labs on the same tumor tissue. 
d. Data not collected. 
e. Based on investigator assessment. 
f. The 11 subjects with a history of brain metastases included 8 subjects with V600E mutation-positive melanoma, 2 



subjects with V600K mutation-positive melanoma, and 1 subject with V600E/K mutation-positive melanoma. 
g. Protocol deviation – Per protocol subjects must have had prior treatment for brain metastases to be eligible for 



enrolment. 
 



3.5. Prior Anti-Cancer Therapy 



In the MEK114267 ITT Population, 301 subjects (93%) had received at least 1 prior anti-
cancer therapy and 113 (35%) had received prior chemotherapy (Table 10).  The types of 
prior anti-cancer therapies received were similar between the 2 treatment arms.  
Dacarbazine was the most common prior anti-cancer therapy received by subjects in both 
treatment arms (Data Source: MEK114267 Table 6.27). 



In general, subjects in the MEK113583 and MEK111054 supportive studies had received 
more prior anti-cancer treatment than subjects in MEK114267 (Table 10).  Notably, 
subjects in the supportive studies had received more prior chemotherapy than in 
MEK114267, since the inclusion criteria for the supportive studies did not limit the 
number of prior chemotherapy regimens (as noted in Table 1). 
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Table 10 Summary of Prior Anti-Cancer Therapy 



 Pivotal Study 
(ITT Population) 



Supportive Studies 
(All Treated Population) 



MEK114267 MEK113583 MEK111054 
Chemotherapy 



(N=108) 
Trametinib 



(N=214) 
Cohort B 



(N=57) 
t2.0 mga 



(N=30) 
Any therapy, n (%) 101 (94) 200 (93) 57 (100) 29 (97)b 



Surgery 98 (91) 193 (90) 56 (98) 2 (7) 
Chemotherapy (cytotoxics, 
non-cytotoxics) 



39 (36) 74 (35) 49 (86) 19 (63) 



Immunotherapy 30 (28) 68 (32) 31 (54) 9 (30) 
Radiotherapy 21 (19) 53 (25) 32 (56) 20 (67) 
Biologic therapy (monoclonal 
antibodies, vaccines) 



13 (12) 16 (7) 8 (14) 11 (37) 



Hormonal therapy 0 1 (<1) 0 0 
Small molecule targeted 
therapy 



1 (<1) 0 1 (2) 7 (23) 



Missing 0 0 0 1 (3)c 
Data Source: MEK114267 Table 6.25; MEK113583 Table 9.11; ISE Post-hoc Table 9.19 and Table 9.20 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
b. Any therapy excluding radiotherapy. 
c. The type of therapy for one of the prior anti-cancer treatments received by Subject 1107 (Tasisulam in Eli Lilly-



sponsored Trial 573636; MEK111054 Listing 9.11) was not coded by the investigator in the electronic Case 
Report Form, and is shown in this table as “Missing.” 



 



3.5.1. Post Study Treatment Anti-Cancer Therapy (Study MEK114267) 



In the ITT Population, a greater percentage of subjects in the trametinib arm (21%) 
received at least 1 follow-up anti-cancer therapy after study drug discontinuation 
compared with subjects in the chemotherapy arm (9%) (Data Source: MEK114267 
Table 6.41).  Subjects crossing-over to trametinib (n=51, 47%) were not counted as 
receiving post-progression therapy, and this may have contributed to the lower 
percentage of subjects receiving follow-up therapy in the chemotherapy arm.  The 
median time from last dose of randomized study drug to start of any follow-up anti-
cancer therapy including crossover to trametinib was 21 days in the trametinib arm and 
34 days in the chemotherapy arm (Data Source: MEK114267 Table 6.39). 



In the ITT Population, the most common follow-up anticancer therapies were 
vemurafenib (8%) and ipilimumab (5%) in the trametinib arm, and vemurafenib (6%) in 
the chemotherapy arm (Data Source: MEK114267 Table 6.41). 



In subjects with V600E mutation-positive melanoma with no prior brain metastases 
(Primary Efficacy Population), the most common follow-up anti-cancer therapies were 
similar to that for the ITT Population (Data Source: MEK114267 Table 6.42). 
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3.6. Efficacy in Pivotal and Supportive Studies 



An overview of the efficacy results (including key subgroups of the primary efficacy 
endpoint in MEK114267, PFS) is presented in Table 11.  Results for the individual 
endpoints are presented in more detail in Section 3.6.1 through Section 3.6.4. 



Table 11 Overview of Efficacy Results in the Pivotal and Supportive Studies 



Endpoint Pivotal Study 
(ITT Population) 



Supportive Studies 
(All Treated Populations) 



MEK114267 MEK113583 MEK111054 
Chemotherapy 



(N=108) 
Trametinib 



(N=214) 
Cohort B 



(N=57) 
t2.0 mga 



(N=30) 
PFS, Median (95% CI)     



ITT Populationb 1.5 (1.4, 2.7) 4.8 (4.3, 4.9) 4.0 (3.6, 5.6) 5.7 (4.0, 7.4) 
BRAF V600E mutation-positive, 
with no brain prior metastasesc 



1.4 (1.4,2.7) 4.8 (3.5,4.9) 5.3 (3.6, 7.4) – 



BRAF V600E mutation-positive 1.4 (1.4, 2.7) 4.8 (3.9, 4.9) 4.6 (3.6, 5.7) – 
BRAF V600K mutation-positive 1.5 (1.3, 4.9) 4.8 (2.8, 4.9) 3.7 (1.8, 4.6) – 



OS Rate at 6 months, % (95% CI)     
ITT Populationb 67% (55, 77) 81% (73, 86) 79% (66, 87) NAd 



Confirmed ORR (CR+PR), % (95% 
CI) 



    



ITT Populationb 8% (3.9, 15.2) 22% (16.6, 
28.1) 



25% (14.1, 37.8) 33% (17.3, 52.8) 



Disease Control Rate, %     
CR+PR+SD 40% 78% 75% 77% 



Median duration of response, 
months 



    



ITT Populationb NR 5.5 5.7 5.6 
Data Source: MEK114267 Table 7.3, Table 7.4, Table 7.19, Table 7.20, Table 7.30, Table 7.31, Table 7.99, Table 
7.129; MEK113583 Table 13.12, Table 13.25, Table 13.28, Table 13.32, Table 13.57, Table 13.58, Table 13.63, Table 
13.64; MEK111054 Table 13.13, Table 13.14, Table 13.37 
Abbreviations: CI=confidence interval; NA=not available. 
Note: The median follow-up time at the data cut-off date across both treatment arms in Study MEK114267 was 
4.9 months (MEK114267 Data Source: Table 7.116), and for subjects in Cohort B of Study MEK113583 was 
10.4 months (MEK113583 Data Source: Table 10.78). 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
b. ITT Population was the All Treated Population in MEK113583 and MEK111054. 
c. Primary Efficacy Population for Study MEK114267. 
d. Subjects in Study MEK111054 were not followed for survival. 
 



3.6.1. Progression Free Survival 



In the MEK114267 ITT Population, a statistically significant improvement in PFS by 
investigator assessment was observed in the trametinib arm compared with the 
chemotherapy arm (Table 12, Figure 4, and Data Source: MEK114267 Table 7.4).  The 
median investigator-assessed PFS in the ITT Population was 4.8 months in the trametinib 
arm and 1.5 months in the chemotherapy arm with a corresponding HR of 0.45 (95% CI: 
0.33, 0.63; p<0.0001), representing a 55% reduction in risk of tumor progression in the 
trametinib arm compared with the chemotherapy arm. 
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The investigator-assessed PFS improvement in the ITT Population was consistent with 
the results of independent-reviewer assessed PFS in the ITT Population (HR=0.42, 95% 
CI: 0.29, 0.59; p<0.0001; Data Source: MEK114267 Table 7.6), and with investigator-
assessed PFS in subjects with V600E mutation-positive melanoma with no prior brain 
metastases (Primary Efficacy Population) (HR=0.44; 95% CI: 0.31, 0.64; p<0.0001; Data 
Source: MEK114267 Table 7.3). 



The investigator-assessed PFS estimate in the trametinib arm of the pivotal MEK114267 
study was consistent with PFS estimates reported earlier in the supportive MEK113583 
and MEK111054 studies (Table 12). 



Table 12 Investigator-Assessed Kaplan-Meier Estimates of PFS in the Pivotal 
and Supportive Studies 



 Pivotal Study 
(ITT Population) 



Supportive Studies 
(All Treated Populations) 



MEK114267 MEK113583 MEK111054 
Chemotherapy 



(N=108) 
Trametinib 



(N=214) 
Cohort B 



(N=57) 
t2.0 mga 



(N=30) 
Subject Classification, n, (%)     



Progressed or died (event) 77 (71) 118 (55) 47 (82) 26 (87) 
Censored, follow-up ended 10 (9) 9 (4) 2 (4) 3 (10) 
Censored, follow-up ongoing 21 (19) 87 (41) 8 (14) 1 (3) 



Kaplan-Meier Estimate for PFS, 
(months)b 



    



1st quartile (95% CI) 1.2 (1.2, 1.4) 2.7 (1.7, 2.8) 2.4 (1.8, 3.6) 3.5 (1.4, 5.4) 
Median (95% CI) 1.5 (1.4, 2.7) 4.8 (4.3, 4.9) 4.0 (3.6, 5.6) 5.7 (4.0, 7.4) 
3rd quartile (95% CI) 4.8 (2.8, 6.9) 7.1 (5.0, –) 7.4 (5.6, 10.9) 8.1 (6.9, 12.8) 



Adjusted hazard ratiob 0.45 NA NA 
95% CI (0.33, 0.63)   
Stratified log-rank p-valuec <0.0001   



Data Source: MEK114267 Table 7.4; MEK113583 Table 13.25; MEK111054 Table 13.14 
Abbreviations: CI=Confidence interval; NA=Not applicable; PFS=Progression free survival. 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
b. Quartiles estimated using the Brookmeyer-Crowley method. 
c. Hazard ratios are estimated using a Pike estimator. A hazard ratio <1 indicates a lower risk with trametinib 



compared with chemotherapy. Hazard Ratio and p-value from stratified log-rank test are adjusted for prior 
chemotherapy for advanced or metastatic disease and baseline LDH. 
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Figure 4 Investigator-Assessed Kaplan-Meier PFS Curves (ITT Population; 
MEK114267) 



 
Data Source: MEK114267 Figure 17.2 
Abbreviations: PFS=Progression free survival 
Notes: Vertical bars denote censored subjects. 
 



3.6.1.1. Progression Free Survival Subgroup Analyses 



In Study MEK114267, PFS analyses were carried out for the following subgroups of the 
ITT Population: subjects with BRAF V600E mutation-positive melanoma with no prior 
brain metastases (Primary Efficacy Population) without and with prior chemotherapy, by 
BRAF mutation status (V600E and V600K), by sex and age, by baseline ECOG PS (0 
and 1), by disease stage (Stage IVM1c and Stage III/ IVM1a / IVM1b), and by baseline 
LDH (>ULN and �ULN). 



Although the magnitude of the improvement varied across subgroups (point estimates for 
the HRs ranging from 0.38 to 0.58), PFS was longer in the trametinib arm compared with 
the chemotherapy arm in each of the subgroups, with statistically significant results in all 
of the subgroups except in subjects with BRAF V600K mutation-positive melanoma, and 
in subjects aged �65 years, possibly due to the smaller sample sizes of these two 
subgroups (Figure 5). 
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Figure 5 Hazard Ratios and 95% CIs for Investigator Assessed PFS for Other 
Subgroup Analyses (MEK114267) 



 
Data Source: MEK114267 Figure 17.49 
Abbreviations: ECOG=Eastern Cooperative Oncology Group; ITT=Intent-to-treat; Brain=Brain metastases; LDH=lactate 
dehydrogenase; trt=Chemotherapy treatment; ULN=upper limit of normal. 
 



The PFS estimates for the trametinib arm in the Primary Efficacy Population and in key 
subgroups of the ITT Population in the MEK114267 study, i.e., BRAF V600E and 
V600K mutation-positive melanoma subjects were consistent with PFS estimates 
observed for these subgroups in the supportive MEK113583 study (Table 13). 
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Figure 5  Hazard Ratios and 95% CIs for Investigator Assessed PFS for Other  Subgroup Analyses (MEK114267) 

 

Data Source: MEK114267 Figure 17.49 

Abbreviations: ECOG=Eastern Cooperative Oncology Group; ITT=Intent-to-treat; Brain=Brain metastases; LDH=lactate 

dehydrogenase; trt=Chemotherapy treatment; ULN=upper limit of normal. 
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Figure 6 PFS Concordance, Investigator vs. Independent Review (ITT 
Population) 



 
Data Source: MEK114267 Figure 17.51 
 



Symptomatic Progression 



For the MEK114267 ITT and Primary Efficacy Populations, the analysis of PFS 
including symptomatic progression (HR = 0.44; p<0.0001) was consistent with analysis 
excluding symptomatic progression (Data Source: MEK114267 Table 7.8, Table 7.7).  
One subject in each treatment arm had symptomatic progression (Data Source: 
MEK114267 Table 7.3, Table 7.4). 



Not Censoring for New Treatment or Extended Loss to Follow-up 



For subjects in the MEK114267 ITT Population that neither progressed nor died, PFS 
was censored at the date of the last investigator-assessed radiological scan.  PFS 
(HR=0.45; p<0.0001) was consistent with the analysis which censored due to extended 
loss to follow-up or the start of new anticancer therapy (Table 12) (Data Source: 
MEK114267 Table 7.9).  Extended loss to follow-up was defined as 2 or more missed 
assessments prior to death or PD. 



Cox Regression 



The Cox proportional hazards model estimated a statistically significant improvement in 
PFS for the trametinib arm compared with the chemotherapy arm with corresponding HR 
of 0.44 (95% CI: 0.32, 0.58; p<0.0001). 



To explore the effect of baseline prognostic factors on PFS in the MEK114267 ITT 
Population, a Cox proportional hazards model was used.  Mutation status, prior history of 
brain metastases, prior treatment with chemotherapy in the advanced or metastatic 
setting, prior immunotherapy, baseline ECOG performance status, baseline LDH, stage at 
screening, visceral disease at screening, number of sites of disease at baseline, gender, 
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Data Source: MEK114267 Figure 17.51 
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Figure 7 Kaplan-Meier Overall Survival Curves (ITT Population; MEK114267) 



 
Data Source: MEK114267 Figure 17.21 
Note: Vertical bars denote censored subjects. 
 



3.6.2.1. Overall Survival Subgroup Analyses (MEK114267) 



Although the data are immature and therefore limit interpretation, OS analyses were 
conducted for the following subgroups of the ITT Population: subjects with V600E 
mutation-positive melanoma with no prior brain metastases (Primary Efficacy 
Population) without and with prior chemotherapy, by BRAF mutation status (V600E and 
V600K), and by sex and age.  Although the magnitude of the improvement varied across 
subgroups (point estimates for the hazard ratios ranging from 0.39 to 0.76), OS was 
longer in the trametinib arm compared with the chemotherapy arm in each of the 
subgroups (Data Source: MEK114267 Table 7.33, Table 7.34, Table 7.35, Table 7.36, 
Table 7.37, Table 7.38, Table 7.39, Table 7.40, Table 7.41, Table 7.42, Table 7.43, and 
Table 7.44). 



3.6.3. Overall Response Rate 



In the MEK114267 ITT Population, the investigator-assessed ORR was higher in the 
trametinib arm (22%) compared with the chemotherapy arm (8%), and the difference 
between the treatment arms was statistically significant (14%; 95% CI: 3.1, 25.1; 
p=0.0100) (Table 16).  Additionally, the investigator-assessed disease control rate 
(CR+PR+SD) was higher in the trametinib arm (78%) compared with the chemotherapy 
arm (40%). 



The investigator-assessed ORR improvement in the ITT Population was consistent with 
the results of independent-reviewer assessed ORR in the ITT Population (difference in 
ORR improvement between trametinib arm and chemotherapy arm, 15%; 95% CI: 4.6, 
25.5, p=0.0029; Data Source: MEK114267 Table 7.101), and with investigator-assessed 
ORR in subjects with BRAF V600E mutation-positive melanoma with no prior brain 
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Figure 7  Kaplan-Meier Overall Survival Curves (ITT Population; MEK114267) 

 

Data Source: MEK114267 Figure 17.21 

Note: Vertical bars denote censored subjects. 
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metastases (Primary Efficacy Population; difference in ORR improvement between 
trametinib arm and chemotherapy arm, 17%; 95% CI: 5.4, 29.1, p=0.0030; Data Source: 
MEK114267 Table 7.98). 



The investigator-assessed ORR in the trametinib arm of the pivotal MEK114267 study 
was consistent with ORRs reported earlier in the supportive MEK113583 and 
MEK111054 studies (Table 16).  The disease control rate observed in the trametinib arm 
of the MEK114267 study (78%) was also consistent with rates reported in the 
MEK113583 (75%) and MEK111054 (77%) studies. 



Table 16 Investigator-Assessed Confirmed Overall Response Rate in Pivotal 
and Supportive Studies 



 Pivotal Study 
(ITT Population) 



Supportive Studies 
(All Treated Populations) 



MEK114267 MEK113583 MEK111054 
Chemotherapy 



(N=108) 
Trametinib 



(N=214) 
Cohort B 



(N=57) 
t2.0 mga 



(N=30) 
Best response, n (%)     



CR 0 4 (2) 1 (2) 2 (7) 
PR 9 (8) 43 (20) 13 (23) 8 (27) 
SD 34 (31) 119 (56) 29 (51) 11 (37) 
PD 50 (46) 38 (18) 10 (18) 8 (27) 
Not evaluableb 15 (14) 10 (5) 3 (5) 0 
Unknown 0 0 1 (2) 1 (3) 



ORR, n (%)     
CR+PR 9 (8) 47 (22) 14 (25) 10 (33) 
95% CI (3.9, 15.2) (16.6, 28.1) (14.1, 37.8) (17.3, 52.8) 



Difference in ORR 14% NA NA 
95% CIc (3.1, 25.1)   
P-valuec 0.0100   



Data Source: MEK114267 Table 7.99; MEK113583 Table 13.12; MEK111054 Table 13.13 
Abbreviations: CI=Confidence interval; CR=Complete response; NA=Not applicable; PD=Progressive disease; 
PR=Partial response; SD=Stable disease. 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
b. Lesions were non-evaluable for various reasons including the following: subject withdrew consent or was 



withdrawn by the investigator prior to first dose, subject died, or subject started new anticancer therapy prior to 
first efficacy assessment. 



c. Fisher's exact test. 
 



3.6.3.1. Maximum Percent Reduction in Tumor Measurement from Baseline 



In MEK114267 ITT Population, most subjects experienced some tumor shrinkage with 
trametinib compared with chemotherapy (Figure 8 and Figure 9, respectively). 
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Table 17 Investigator-Assessed Overall Response Rate in Key Subgroups, in 
the Pivotal and Supportive Studies 



 Pivotal Study 
(ITT Population) 



Supportive Study 
(All Treated 
Population) 



MEK114267 MEK113583 
Chemotherapy Trametinib Cohort B 



Subjects With BRAF V600E Mutation-Positive Melanoma Without Prior Brain Metastases (MEK114267 Primary 
Efficacy Population) 



N 95 178 36 
Best response, n (%)    



CR 0 4 (2) 1 (3) 
PR 7 (7) 39 (22) 9 (25) 
SD 31 (33) 92 (52) 20 (56) 
PD 45 (47) 35 (20) 4 (11) 
Not evaluable 12 (13)a 8 (4)a 1 (3)b 



Unknown 0 0 1 (3)c 
ORR, n (%)    



CR+PR 7 (7) 43 (24) 10 (28) 
95% CI (3.0,14.6) (18.1,31.1) 14.2, 45.2 



Difference in ORR, (%) 17% NA 
95% CIa (5.4, 29.1)  
P-valuea 0.0030  



SUBGROUP: BRAF Mutation Status 
Subjects with BRAF V600E mutation-positive melanoma 



N 97 184 36 
Best response, n (%)    



CR 0 4 (2) 1 (2) 
PR 7 (7) 40 (22) 11 (24) 
SD 32 (33) 97 (53) 24 (52) 
PD 45 (46) 35 (19) 8 (17) 
Not evaluable 13 (13) 8 (4) 1 (2) 
Unknown 0 0 1 (2) 



ORR, n (%)    
CR+PR 7 (7) 44 (24) 12 (26) 
95% CI (3.0, 14.3) (17.9, 30.7) (14.3, 41.1) 



Difference in ORR, n (%) 17% N.A 
95% CId (5.5, 28.9)  
P-valued 0.0026  



Subjects with BRAF V600K mutation-positive melanoma 
N 11 29 8 
Best response, n (%)    



CR 0 0 0 
PR 2 (18) 3 (10) 0 
SD 2 (18) 22 (76) 5 (63) 
PD 5 (45) 3 (10) 2 (25) 
Not evaluable 2 (18) 1 (3) 1 (13) 



ORR, n (%)    
CR+PR 2 (18) 3 (10) 0 
95% CI (2.3, 51.8) (2.2, 27.4) N.A 



Difference in ORR, n (%) –8% N.A 
95% CIa (–49.2, 25.9)  
P-valuea 0.6700  



Data Source: MEK114267 Table 7.98; Table 7.105 and Table 7.106; MEK113583 Table 13.51, Table 13.52, and Table 
 13.53 
Abbreviations: CI=Confidence interval; CR=Complete response; NA=Not available; ORR=overall response rate; 
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Table 17  Investigator-Assessed Overall Response Rate in Key Subgroups, in  the Pivotal and Supportive Studies 

 P ivotal Study 
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Subjects With BRAF V600E Mutation-Positive Melanoma Without Prior Brain Metastases (MEK114267 Primary 

Efficacy Population) 

N  95  178  36 

Best response, n (%)       

CR  0  4 (2)  1 (3) 

PR  7 (7)  39 (22)  9 (25) 

SD  31 (33)  92 (52)  20 (56) 

PD  45 (47)  35 (20)  4 (11) 

Not evaluable  12 (13)a 8  (4)a 1  (3)b 

Unknown  0  0  1 (3)c 

ORR, n (%)       

CR+PR  7 (7)  43 (24)  10 (28) 

95% CI  (3.0,14.6)  (18.1,31.1)  14.2, 45.2 

Difference in ORR, (%)  17%  NA 

95% CIa ( 5.4, 29.1)   

P-valuea 0 .0030   

SUBGROUP: BRAF Mutation Status 

Subjects with BRAF V600E mutation-positive melanoma 

N  97  184  36 

Best response, n (%)       

CR  0  4 (2)  1 (2) 

PR  7 (7)  40 (22)  11 (24) 

SD  32 (33)  97 (53)  24 (52) 

PD  45 (46)  35 (19)  8 (17) 

Not evaluable  13 (13)  8 (4)  1 (2) 

Unknown  0  0  1 (2) 

ORR, n (%)       

CR+PR  7 (7)  44 (24)  12 (26) 

95% CI  (3.0, 14.3)  (17.9, 30.7)  (14.3, 41.1) 

Difference in ORR, n (%)  17%  N.A 

95% CI

d

 ( 5.5, 28.9)   

P-value

d

 0 .0026   

Subjects with BRAF V600K mutation-positive melanoma 

N  11  29  8 

Best response, n (%)       

CR  0  0  0 

PR  2 (18)  3 (10)  0 

SD  2 (18)  22 (76)  5 (63) 

PD  5 (45)  3 (10)  2 (25) 

Not evaluable  2 (18)  1 (3)  1 (13) 

ORR, n (%)       

CR+PR  2 (18)  3 (10)  0 

95% CI  (2.3, 51.8)  (2.2, 27.4)  N.A 

Difference in ORR, n (%)  –8%  N.A 

95% CI

a

 ( –49.2, 25.9)   

P-value

a

 0 .6700   

Data Source: MEK114267 Table 7.98; Table 7.105 and Table 7.106; MEK113583 Table 13.51, Table 13.52, and Table 

 13.53 

Abbreviations: CI=Confidence interval; CR=Complete response; NA=Not available; ORR=overall response rate; 
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 Pivotal Study 
(ITT Population) 



Supportive Study 
(All Treated 
Population) 



MEK114267 MEK113583 
Chemotherapy Trametinib Cohort B 



PD=Progressive disease; PR=Partial response; SD=Stable disease. 
a. Best response of “Not Evaluable” included subjects who withdrew consent, were withdrawn by the investigator, 



died, or started new anticancer therapy prior to first efficacy assessment (Listing 18.23, Listing 26.4, Listing 26.5, 
and Listing 26.23). 



b. “Not evaluable”: Subject 201003 and Subject 211002 had stable disease 46 and 50 days after first dose 
respectively.  Subject 202012 had one target lesion not assessed post-baseline. 



c. “Unknown”: Subject 209025 died before the first disease assessment. 
d. Fisher's exact test. 
 



3.6.4. Duration of Response 



In the MEK114267 ITT Population, median investigator-assessed duration of confirmed 
response was 5.5 months (95% CI: 4.9, 5.9) in the trametinib arm and had not been 
reached for the chemotherapy arm (Table 18). 



The median duration of confirmed response in the trametinib arm of Study MEK114267 
was consistent with the results in the MEK113583 and MEK111054 supportive studies. 



Table 18 Summary of Duration of Confirmed Response in Pivotal and 
Supportive Studies 



Duration of 
Response, ITT 
Population 



Pivotal Study 
(ITT Population) 



Supportive Studies 
(All Treated Populations) 



MEK114267 MEK113583 MEK111054 
Chemotherapy 



(N=108) 
Trametinib 



(N=214) 
Cohort B 



(N=57) 
t2.0 mga 



(N=30) 
Subjects with 
confirmed CR or PR 



9 47 14 10 



Median duration of 
response, months 



NR 5.5 5.7 5.6 



95% CI (5.0, –) (4.1, 5.9) (3.7, 9.2) (5.5, 11.1) 
Data Source: MEK114267 Table 7.129; MEK113583 Table 13.32; MEK111054 Table 13.37 
Abbreviations: CI=Confidence interval; NR=Not reached. 
a. Of these 30 subjects, 16 subjects received 2.0 mg trametinib, 12 subjects received 2.5 mg, and 2 subjects 



received 3.0 mg. 
 



3.7. Discussion of Pivotal and Supportive Studies 



The three studies MEK114267, MEK113583, and MEK111054 provide convincing 
evidence that trametinib (GSK1120212) is efficacious in subjects with unresectable 
BRAF mutation-positive melanoma.  Since the 3 studies differed in their study 
population, designs, and endpoints, it was not deemed appropriate to provide an 
integrated analysis of the data.  This discussion, therefore, focuses primarily on the 
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1.2. Subject Disposition 



As of the 23 June 2012 data cut-off date, 23 subjects in the Integrated Trametinib Safety 
Population were ongoing (Table 5).  These included 7 subjects from Study MEK113583 
(Data Source:120-final Table 6.1), and 16 subjects from the trametinib arm of 
MEK114267.   Additionally, 1 subject from the chemotherapy arm of MEK114267 
remained on study treatment at the time of the data cut-off.  Table 5 provides a summary 
of subject treatment status at the time of the primary analysis for each study (Section 1).  
Most subjects had discontinued study treatment, and the most frequent reason for 
discontinuation was disease progression.



Table 5 Summary of Study Treatment Status (Safety Population)



MEK114267 Integrated 
Safety 



Population
Chemotherapy



(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=308)a



n (%)
Treatment status



Ongoing 1 (1) 16 (8) 23 (7)
Discontinued 98 (99) 195 (92) 285 (93)a



Reason for treatment discontinuation
Adverse eventb 6 (6) 25 (12) 29 (9)
Protocol deviation 0 0 1 (<1)
Study closed/terminated 0 0 0
Lost to follow-up 0 0 0
Investigator discretion 9 (9) 6 (3) 6 (2)
Decision by subject or proxy 6 (6) 4 (2) 5 (2)
Disease progression (including death due to disease 
progression)



77 (78) 160 (76) 244 (79)



Data Source: 120-final Table 6.1 
a. Study treatment discontinuation was not collected in MEK111054
b. Because of different eCRF pages used to record events, MEK114267 Chemotherapy Subjects 402445, 402446, 



and 403387; MEK114267 Trametinib Subject 402229, and MEK113583 Subject 209027 are represented in Table 
14 and Table 24, but are NOT represented in this table as discontinuing due to an AE.  The primary reason for 
treatment discontinuation for Subjects 403387, 402446, and 402229 was disease progression and the primary 
reason for Subjects 209027 and 402445 was decision by subject or proxy (following perforated bowel surgery 
where disease was resected in subject 209027 and following adverse events of abdominal pain, diarrhea, and 
vomiting in Subject 402445).



1.3. Overall Extent of Exposure



Three subjects randomized to trametinib in MEK114267 were excluded from the 
Integrated Trametinib Safety Population because they did not receive at least one dose of 
study medication.  Additionally 9 subjects randomized to chemotherapy were excluded 
from the safety population because they did not receive at least one dose of study 
medication.



A total of 99 subjects with melanoma received at least one dose of chemotherapy 
(dacarbazine or paclitaxel) in MEK114267.  At the data cut-off date, 107 subjects (33%) 
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MEK114267 Integrated 

Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=308)

a

n (%)

Treatment status

Ongoing 1 (1) 16 (8) 23 (7)

Discontinued 98 (99) 195 (92) 285 (93)

a

Reason for treatment discontinuation

Adverse event

b

6 (6) 25 (12) 29 (9)

Protocol deviation 0 0 1 (<1)

Study closed/terminated 0 0 0

Lost to follow-up 0 0 0

Investigator discretion 9 (9) 6 (3) 6 (2)

Decision by subject or proxy 6 (6) 4 (2) 5 (2)

Disease progression (including death due to disease 

progression)

77 (78) 160 (76) 244 (79)

Data Source: 120-final Table6.1 

a. Study treatment discontinuation was not collected in MEK111054

b. Because of different eCRF pages used to record events, MEK114267 Chemotherapy Subjects 402445, 402446, 

and 403387; MEK114267 Trametinib Subject 402229, and MEK113583 Subject 209027are represented in Table 

14and Table 24,but are NOT represented in this table as discontinuing due to an AE.  The primary reason for 

treatment discontinuation for Subjects 403387, 402446, and 402229 was disease progression and the primary 

reason for Subjects 209027 and 402445 was decision by subject or proxy (following perforated bowel surgery 

where disease was resected in subject 209027 and following adverse events of abdominal pain, diarrhea, and 

vomiting in Subject 402445).

1.3. Overall Extent of Exposure

Threesubjects randomized to trametinib in MEK114267 were excluded from the 

Integrated Trametinib Safety Population because they did not receive at least one dose of 

study medication.  Additionally 9 subjects randomized to chemotherapy were excluded 

from the safety population because they did not receive at least one dose of study 

medication.

A total of 99 subjects with melanoma received at least one dose of chemotherapy 

(dacarbazine or paclitaxel) in MEK114267.  At the data cut-off date, 107 subjects (33%) 
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MEK114267 Integrated Safety
Population
Chemotherapy Trametinib Trametinib
(N=99) (N=211) (N=329)
Time on study treatment (months)?
Mean 3.56 563 5.34
SD 3.244 3.923 4.339
Median 207 483 3.84
Min. 0.1 0.3 0.0°
Max. 14.0 16.3 245
Number of Subjects (%)
<2 months 46 (46) 39(18) 84 (26)
>2to <4 months 22(22) 51(24) 84 (26)
>4 to <6 months 12(12) 43 (20) 54 (16)
>6 months 19 (19) 78(37) 107 (33)

Data Source: 120-final Table 8.1, and MEK114267 120-final Table 8.714

Abbreviations: SD=Standard deviation

a. Time on study treatment is the fime from the first dose date tolast dose date including interruptions.
b. 1 subject received treatment for 1 day = 0.03 month
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Table 7 Summary of Exposure to Trametinib or Chemotherapy
(Safety Population)



MEK114267 Integrated Safety 
Population



Dacarbazine
(N=62)



Paclitaxel
(N=37)



Trametinib
(N=211)



Trametinib
(N=329)



Trametinib daily dose (mg)a 



or Chemotherapy dose 
intensity (mg/m2/cycle)



Mean 974.72 173.19 1.81 1.85
SD 75.419 6.564 0.295 0.264
Median 1000.00 175.00 2.00 2.00
Min. 562.5 147.0 0.8 0.8
Max. 1000.0 175.0 2.0 2.1



Number of Cycles, n (%)
Min. 1 1 NA NA
1st quartile 2 2 NA NA
Median 3.0 2.0 NA NA
3rd quartile 8 5 NA NA
Max. 20 14 NA NA



Number of Subjects (%)
1-2 cycles 27 (44) 19 (51) NA NA
3-4 cycles 11 (18) 7 (19) NA NA
5-6 cycles 7 (11) 2 (5) NA NA
> 6 cycles 17 (27) 9 (24) NA NA



Data Source: 120-final Table 8.1, MEK114267 120-final Table 8.2
Abbreviations: NA=Not applicable, SD=Standard deviation 
a. Daily dose is the cumulative dose divided by the duration of exposure.



1.3.1. Dose Modifications



During treatment with trametinib in the integrated studies 29% of subjects had dose 
reductions and 44% of subjects had dose interruptions (Table 8). Most dose reductions 
were due to AEs (see Section 2.4.2 for details of AEs leading to dose reductions).  



A similar proportion of subjects in the Integrated Trametinib Safety Population and in the 
trametinib arm of MEK114267 had dose reductions or delays/interruptions. Subjects in 
the trametinib arm of MEK114267 had more dose reductions or delays/interruptions 
compared with the chemotherapy arm. 



In the MEK114267 Crossover Population, trametinib dose reductions occurred in 24% of 
subjects and delays/interruptions in 29% of subjects, however, this population had a 
shorter duration of trametinib treatment (Data Source: MEK114267 120-final Table 8.6 
and MEK114267 120-final Table 8.12).
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Table 7 Summary of Exposure to Trametinib or Chemotherapy (Safety Population)

MEK114267 Integrated Safety 

Population

Dacarbazine

(N=62)

Paclitaxel

(N=37)

Trametinib

(N=211)

Trametinib

(N=329)

Trametinib daily dose (mg)

a 

or Chemotherapy dose 

intensity (mg/m

2

/cycle)

Mean 974.72 173.19 1.81 1.85

SD 75.419 6.564 0.295 0.264

Median 1000.00 175.00 2.00 2.00

Min. 562.5 147.0 0.8 0.8

Max. 1000.0 175.0 2.0 2.1

Number of Cycles, n (%)

Min. 1 1 NA NA

1st quartile 2 2 NA NA

Median 3.0 2.0 NA NA

3rd quartile 8 5 NA NA

Max. 20 14 NA NA

Number of Subjects (%)

1-2 cycles 27 (44) 19 (51) NA NA

3-4 cycles 11 (18) 7 (19) NA NA

5-6 cycles 7(11) 2(5) NA NA

> 6 cycles 17(27) 9(24) NA NA

Data Source: 120-final Table8.1, MEK114267 120-final Table 8.2

Abbreviations: NA=Not applicable, SD=Standard deviation 

a. Daily dose is the cumulative dose divided by the duration of exposure.

1.3.1. Dose Modifications

During treatmentwith trametinib in the integrated studies 29% of subjects had dose 

reductions and 44% of subjects had dose interruptions (Table 8). Most dose reductions 

were due to AEs(see Section 2.4.2for details of AEs leading to dose reductions).  

A similar proportion of subjects in the Integrated Trametinib Safety Populationand in the 

trametinib arm of MEK114267 had dose reductions or delays/interruptions. Subjects in 

the trametinib arm of MEK114267 had more dose reductions or delays/interruptions 

compared with the chemotherapy arm. 

In the MEK114267 Crossover Population, trametinib dose reductions occurred in 24% of 

subjects and delays/interruptions in 29% of subjects, however, this population had a 

shorter duration of trametinib treatment(Data Source: MEK114267 120-final Table8.6 

and MEK114267 120-finalTable 8.12).
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Table 8 Summary of Dose Reductions and Delays/Interruptions of 
Trametinib and Chemotherapy in MEK114267 and the Integrated 
Safety Population



Reductions Delays/Interruptions
MEK114267 Integrated 



Population
MEK114267 Integrated 



Population
Chemotherapy



(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=308)



n (%)



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=308)



n (%)
Subjects with 
Dosing Changes, 



11 (11) 68 (32) 88 (29) 27 (27) 86 (41) 137 (44)



Total number of 
dosing changes



12 88 115 47 184 314



Number of dose 
changes/subject



0 88 (89) 143 (68) 219 (71) 72 (73) 125 (59) 170 (55)
1 10 (10) 49 (23) 63 (20) 16 (16) 51 (24) 74 (24)
2 1 (1) 18 (9) 23 (7) 5 (5) 15 (7) 28 (9)
3 or more 0 1 (<1) 2 (<1) 6 (6) 20 (9) 35 (11)
Not evaluablea 0 0 1 (<1) 0 0 1 (<1)



Dosing change 
duration (days) 



n=47 n=183 n=313



<=7 NA NA NA 28 (60) 92 (50) 172 (55)
8-14 NA NA NA 11 (23) 55 (30) 86 (27)
>14 NA NA NA 8 (17) 36 (20) 55 (18)
Min - Max NA NA NA 3 - 62 1 - 41 1 - 62
1st quartile NA NA NA 7 3 3
3rd quartile NA NA NA 11 14 13
Median NA NA NA 7 7 7



Reasons for 
dosing changesb 



n=12 n=88 n=115 n=47 n=184 n=314



Adverse event 10 (83) 81 (92) 107(93) 23 (49) 149 (81) 228 (73)
Scheduling conflict NA NA NA 7 (15) 0 0
Other 2 (17)d 7 (8) c 8 (7)c 17 (36) f 17 (9)e 38e(12)
Subject non-
compliance



0 0 0 0 18 (10) 48 (15)



Data Source: 120-final Table 8.2, Table 8.4
Abbreviations: NA=Not applicable.  Note: Interruption refers to daily dosing (i.e., trametinib), delay refers to IV treatments
not given daily (i.e., chemotherapy).  In MEK111054, exposure for each day of study treatment was captured and dose 
modifications due to adverse events were only reported in the adverse events data.  
a. Not evaluable = subject did not receive any drug after the first dose.
b. Subjects may be counted multiple times in the same reason row if the subject had multiple interruptions for the 



same reason
c. “Other” reasons for dose reduction in the trametinib arm of MEK114267: forced expiratory volume (FEV) decreased 



without clinical symptom (2), decreased LVEF without clinical symptom, and wrong study drug dispensed (2), new 
scheduled dose, radiotherapy; “Other” reasons in MEK113583: notification of dose change per protocol (Data 
Source: 120-final Listing 8.9).



d. “Other” reasons for dose reduction in the chemotherapy arm of MEK114267: site error and investigator decision 
based on multiple adverse events (Data Source: 120-final Listing 8.9).  



e. Other” reasons for dose interruptions in MEK114267: radiation (3), suspected metastasis in spinal cord, subject’s 
decision, suspected disease progression (2), FEV decreased without clinical symptom (2), MD discretion, error, 
raised ALT and radiotherapy, worsening aortal stenins and surgery (4).  Other reasons for dose interruptions in 
MEK113583: missed dose due to scans (2), resection of brain mets, surgery (6), colonoscopy, withdrew due to PD
(2), pending approval to recommence for compassionate use, radiation therapy (3), small bowel resection, tooth 
extraction, subject ran out of meds 1 day early, ran out of meds and appointment was delayed due to bad weather , 
MD decisiondecreased, FEV decreased without clinical symptoms, error (Data Source: 120-final Listing 8.10).
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Table 8 Summary of Dose Reductions and Delays/Interruptions of  Trametinib and Chemotherapy in MEK114267 and the Integrated  Safety Population

Reductions Delays/Interruptions

MEK114267 Integrated 

Population

MEK114267 Integrated 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=308)

n (%)

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=308)

n (%)

Subjects with 

DosingChanges, 

11 (11) 68 (32) 88 (29) 27 (27) 86 (41) 137 (44)

Total number of 

dosing changes

12 88 115 47 184 314

Number of dose 

changes/subject

0 88 (89) 143 (68) 219 (71) 72 (73) 125 (59) 170 (55)

1 10 (10) 49 (23) 63 (20) 16 (16) 51 (24) 74 (24)

2 1 (1) 18 (9) 23 (7) 5 (5) 15 (7) 28 (9)

3 or more 0 1 (<1) 2 (<1) 6 (6) 20 (9) 35 (11)

Not evaluablea 0 0 1 (<1) 0 0 1 (<1)

Dosing change 

duration (days) 

n=47 n=183 n=313

<=7 NA NA NA 28 (60) 92 (50) 172 (55)

8-14 NA NA NA 11 (23) 55 (30) 86 (27)

>14 NA NA NA 8 (17) 36 (20) 55 (18)

Min -Max NA NA NA 3 -62 1 -41 1 -62

1st quartile NA NA NA 7 3 3

3rd quartile NA NA NA 11 14 13

Median NA NA NA 7 7 7

Reasons for 

dosing changes

b 

n=12 n=88 n=115 n=47 n=184 n=314

Adverse event 10(83) 81(92) 107(93) 23 (49) 149 (81) 228 (73)

Scheduling conflict NA NA NA 7 (15) 0 0

Other 2 (17)d 7(8)c 8(7)c 17(36)f 17(9)e 38e(12)

Subject non-

compliance

0 0 0 0 18(10) 48 (15)

Data Source: 120-final Table8.2, Table 8.4

Abbreviations: NA=Not applicable.  Note: Interruption refers to daily dosing (i.e., trametinib), delay refers to IV treatments

not given daily (i.e., chemotherapy).  In MEK111054, exposure for each day of study treatment was captured and dose 

modifications due to adverse events were only reported in the adverse events data.  

a. Not evaluable = subject did not receive any drug after the first dose.

b. Subjects may be counted multiple times in the same reason row if the subject had multiple interruptions for the 

same reason

c. “Other” reasons for dose reduction in the trametinib arm of MEK114267: forced expiratory volume (FEV) decreased 

without clinical symptom(2), decreased LVEF without clinical symptom, and wrong study drug dispensed(2), new 

scheduled dose, radiotherapy;“Other” reasons in MEK113583: notification of dose change per protocol (Data 

Source: 120-final Listing 8.9).

d. “Other” reasons for dose reduction in the chemotherapy arm of MEK114267: site error and investigator decision 

based on multiple adverse events (Data Source: 120-final Listing8.9).  

e. Other” reasons for dose interruptions in MEK114267: radiation(3), suspected metastasis in spinal cord, subject’s 

decision, suspected disease progression(2), FEV decreased without clinical symptom(2), MD discretion, error, 

raised ALTand radiotherapy, worsening aortal stenins and surgery(4).  Other reasons for dose interruptions in 

MEK113583: missed dose due to scans (2), resection of brain mets, surgery (6), colonoscopy, withdrew due to PD

(2), pending approval to recommence for compassionate use,radiation therapy (3), small bowel resection, tooth 

extraction, subjectran out of meds 1 day early, ran out of meds and appointment was delayed due to bad weather , 

MD decisiondecreased, FEV decreased without clinical symptoms, error (DataSource: 120-final Listing 8.10).
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2. ADVERSE EVENTS



Greater than 99% of all subjects treated with trametinib in the integrated studies and in 
the trametinib arm of MEK114267 had at least 1 AE (Table 14).  In the chemotherapy 
arm of MEK114267, 93% of subjects had at least 1 AE.  The proportion of subjects who 
had drug-related AEs, AEs leading to discontinuation of study treatment, AEs resulting in 
dose modifications (reduction and interruption/delay), any SAE, drug-related SAEs and 
fatal SAEs was similar in the Integrated Trametinib Safety Population and in the 
trametinib arm of MEK114267. The proportions of subjects in the AE categories were 
higher in the trametinib arm compared with the chemotherapy arm in MEK114267.  The 
proportions of subjects in the SAE categories were similar between the 2 treatment arms.



Table 14 Adverse Events Overview in MEK114267 and the Integrated 
Trametinib Safety Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)



Trametinib
(N=211)



Trametinib
(N=329)



Any AE, n (%) 92 (93) 209 (>99) 326 (>99)
AEs drug-related 79 (80) 205 (97) 314 (95)
AEs leading to permanent 
discontinuation of study druga



9 (9) 26 (12) 32 (10)



AEs leading to dose reduction 10 (10) 68 (32) 85 (26)
AEs leading to dose delay/interruption 24 (24) 80 (38) 117 (36)



Any SAE, n (%) 20 (20) 50 (24) 74 (22)
SAEs drug-related 11 (11) 26 (12) 33 (10)
Fatal SAEs 2 (2) 4 (2) 5 (2) 
Fatal SAEs drug-related 0 1 (<1) 1 (<1)



Data Source: 120-final Table 8.5
a. Because of different eCRF pages used to record events, MEK114267 Chemotherapy Subjects 402445, 402446, 



and 403387; MEK114267 Trametinib Subject 402229, and MEK113583 Subject 209027 are represented in this 
table but are NOT represented as discontinuing due to an AE in Table 5.  The primary reason for treatment 
discontinuation for Subjects 403387, 402446, and 402229 was disease progression and the primary reason for 
Subjects 209027 and 402445 was decision by subject or proxy (following perforated bowel surgery where disease 
was resected in subject 209027 and following adverse events of abdominal pain, diarrhea, and vomiting in subject 
402445)..



2.1. Common Adverse Events



The most common AEs in subjects treated with trametinib in the integrated studies 
included rash, diarrhea, fatigue, edema peripheral, nausea, dermatitis acneiform and 
vomitting (Table 15).  Among the common AEs in MEK114267, rash, diarrhea, edema
peripheral, dermatitis acneiform, dry skin, pruritis, paronychia and hypertension were 
more frequent in the trametinib arm, while nausea, vomiting and constipation were more 
frequent in the chemotherapy arm.  The frequency of headache, alopecia and fatigue were 
similar in the 2 treatment arms.  The AE profile for trametinib was consistent between the 
Integrated Trametinib Safety Population and MEK114267.  
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2. ADVERSE EVENTS Greater than 99% of all subjects treated with trametinib in the integrated studies and in  the trametinib arm of MEK114267 had at least 1AE (Table 14).  In the chemotherapy  arm of MEK114267, 93% of subjects had at least 1 AE.  The proportion of subjects who  haddrug-related AEs, AEs leading to discontinuation of study treatment, AEs resulting in  dose modifications(reduction and interruption/delay),any SAE, drug-related SAEs and  fatal SAEs was similar in the Integrated Trametinib Safety Populationand in the  trametinib arm of MEK114267. The proportions of subjects in the AE categories were  higher in the trametinib arm compared with the chemotherapy arm in MEK114267.  The  proportions of subjects in the SAE categories were similar between the 2 treatment arms. Table 14 Adverse EventsOverview in MEK114267 and the Integrated  Trametinib Safety Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

Trametinib

(N=211)

Trametinib

(N=329)

Any AE, n (%) 92(93) 209 (>99) 326 (>99)

AEs drug-related 79(80) 205 (97) 314 (95)

AEs leading to permanent 

discontinuation of study drug

a

9 (9) 26(12) 32(10)

AEs leading to dose reduction 10 (10) 68 (32) 85(26)

AEs leading to dose delay/interruption 24(24) 80(38) 117(36)

Any SAE, n (%) 20 (20) 50(24) 74(22)

SAEs drug-related 11 (11) 26(12) 33(10)

Fatal SAEs 2 (2) 4 (2) 5 (2) 

Fatal SAEs drug-related 0 1 (<1) 1 (<1)

Data Source: 120-final Table8.5

a. Because of different eCRF pages used to record events, MEK114267 Chemotherapy Subjects 402445, 402446, 

and 403387; MEK114267 Trametinib Subject 402229, and MEK113583 Subject 209027 are represented in this 

tablebut are NOT represented as discontinuing due to an AE in Table 5.  The primary reason for treatment 

discontinuation for Subjects 403387, 402446, and 402229 was disease progression and the primary reason for 

Subjects 209027 and 402445 was decision by subject or proxy (following perforated bowel surgery where disease 

was resected in subject 209027 and following adverse events of abdominal pain, diarrhea, and vomiting in subject 

402445)..

2.1. Common Adverse Events

The most commonAEs in subjects treated with trametinib in the integrated studies 

included rash, diarrhea, fatigue, edemaperipheral, nausea, dermatitis acneiformand 

vomitting(Table 15).  Among the commonAEs in MEK114267, rash, diarrhea, edema

peripheral,dermatitis acneiform, dry skin, pruritis, paronychia and hypertension were 

more frequent in the trametinib arm, while nausea, vomiting andconstipation were more 

frequent in the chemotherapy arm.  The frequency of headache, alopecia and fatiguewere 

similar in the 2treatment arms.  The AE profile for trametinib was consistent between the 

Integrated Trametinib Safety Populationand MEK114267.  
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pruritus (10%), paronychia (10%), and aspartate aminotransferase increased (10%) (Date 
Source: MEK114267 120-final Table 8.19).  



2.1.1. Adverse Events By Toxicity Grade



Most AEs in the Integrated Trametinib Safety Population were Grade 1 or 2 (Table 16).  
The most common Grade 3 AEs were hypertension and rash.  Five subjects in the 
Integrated Trametinib Safety Population had Grade 5 AEs, including gastrointestinal 
fistula (1 subject in MEK113583), hepatic failure and renal failure (1 subject in 
MEK114267); myocardial infarction; renal failure; death due to unknown causes
(1 subject each in MEK114267).  These are discussed further in Section 2.2.2.  



Table 16 Adverse Events Reported by >= 10% of All Subjects by Preferred 
Term and Maximum Toxicity Grade plus Adverse Events Reported 
by >1% of Subjects with Grade 3 or Grade 4 Events in the Integrated 
Trametinib Safety Population



Preferred Term Integrated Trametinib Safety Population
(N=329) 



Maximum Grade
1 2 3 4 Any Grade



Any event, n (%) 44 (13) 116 (35) 138 (42) 23 (7) 326 (>99)
Rash 99 (30) 67 (20) 24 (7) 1 (<1) 191 (58)
Diarrhoea 124 (38) 33 (10) 5 (2) 0 162 (49)
Nausea 75 (23) 21 (6) 3 (<1) 0 99 (30)
Fatigue 63 (19) 31 (9) 15 (5) 0 109 (33)
Oedema peripheral 80 (24) 23 (7) 6 (2) 0 109 (33)
Vomiting 49 (15) 12 (4) 5 (2) 0 66 (20)
Constipation 51 (16) 9 (3) 1 (<1) 0 61 (19)
Dermatitis acneiform 33 (10) 35 (11) 6 (2) 0 74 (22)
Alopecia 44 (13) 5 (2) 2 (<1) 0 51 (16)
Dry skin 52 (16) 5 (2) 0 0 57 (17)
Pruritus 45 (14) 4 (1) 5 (2) 0 54 (16)
Hypertension 5 (2) 14 (4) 29 (9) 0 48 (15)
Headache 29 (9) 6 (2) 3 (<1) 0 38 (12)
Decreased appetite 27 (8) 11 (3) 3 (<1) 1 (<1) 42 (13)
Pyrexia 26 (8) 12 (4) 2 (<1) 0 40 (12)
Abdominal pain 30 (9) 7 (2) 5 (2) 1 (<1) 43 (13)
Cough 29 (9) 8 (2) 0 0 37 (11)
Arthralgia 22 (7) 7 (2) 4 (1) 0 33 (10)
Anaemia 7 (2) 13 (4) 9 (3) 2 (<1) 31 (9)
Dyspnoea 19 (6) 10 (3) 4 (1) 1 (<1) 35 (11)
Dry mouth 31 (9) 3 (<1) 0 0 34 (10)
Aspartate aminotransferase increased 18 (5) 8 (2) 5 (2) 1 (<1) 32 (10)
Alanine aminotransferase increased 12 (4) 4 (1) 9 (3) 0 25 (8)
Hypoalbuminaemia 3 (<1) 12 (4) 5 (2) 0 20 (6)
Cellulitis 1 (<1) 8 (2) 8 (2) 0 17 (5)
Dehydration 2 (<1) 5 (2) 6 (2) 1 (<1) 14 (4)
Pulmonary embolism 0 1 (<1) 7 (2) 4 (1) 12 (4)
Hyponatraemia 4 (1) 0 6 (2) 1 (<1) 11 (3)
Syncope 1 (<1) 2 (<1) 5 (2) 0 8 (2)



Data Source:  120-final Table 8.13
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pruritus (10%), paronychia (10%), and aspartate aminotransferase increased (10%) (Date  Source: MEK114267 120-final Table8.19).   2.1.1. Adverse Events By Toxicity Grade Most AEs in the Integrated Trametinib Safety Population were Grade 1 or 2 (Table 16).   The most common Grade 3 AEs were hypertension and rash.  Five subjects in the  Integrated Trametinib SafetyPopulation had Grade 5 AEs, including gastrointestinal  fistula (1 subject in MEK113583), hepatic failure and renal failure (1subject in  MEK114267); myocardial infarction; renal failure; death due to unknown causes (1subject each in MEK114267).  These are discussed further in Section 2.2.2.   Table 16 Adverse EventsReportedby >= 10% of AllSubjects by Preferred  Term and Maximum Toxicity Grade plus Adverse Events Reported  by >1% of Subjects with Grade 3 or Grade4 Events in the Integrated  Trametinib Safety Population

Preferred Term Integrated Trametinib Safety Population

(N=329) 

Maximum Grade

1 2 3 4 Any Grade

Any event, n (%) 44 (13) 116 (35) 138 (42) 23 (7) 326 (>99)

Rash 99 (30) 67 (20) 24 (7) 1 (<1) 191 (58)

Diarrhoea 124 (38) 33 (10) 5 (2) 0 162 (49)

Nausea 75 (23) 21 (6) 3 (<1) 0 99 (30)

Fatigue 63 (19) 31 (9) 15 (5) 0 109 (33)

Oedema peripheral 80 (24) 23 (7) 6 (2) 0 109 (33)

Vomiting 49 (15) 12 (4) 5 (2) 0 66 (20)

Constipation 51 (16) 9 (3) 1 (<1) 0 61 (19)

Dermatitis acneiform 33 (10) 35 (11) 6 (2) 0 74 (22)

Alopecia 44 (13) 5 (2) 2 (<1) 0 51 (16)

Dry skin 52 (16) 5 (2) 0 0 57 (17)

Pruritus 45 (14) 4 (1) 5 (2) 0 54 (16)

Hypertension 5 (2) 14 (4) 29 (9) 0 48 (15)

Headache 29 (9) 6 (2) 3 (<1) 0 38 (12)

Decreased appetite 27 (8) 11 (3) 3 (<1) 1 (<1) 42 (13)

Pyrexia 26 (8) 12 (4) 2 (<1) 0 40 (12)

Abdominal pain 30 (9) 7 (2) 5 (2) 1 (<1) 43 (13)

Cough 29 (9) 8 (2) 0 0 37 (11)

Arthralgia 22 (7) 7 (2) 4 (1) 0 33 (10)

Anaemia 7 (2) 13 (4) 9 (3) 2 (<1) 31 (9)

Dyspnoea 19 (6) 10 (3) 4 (1) 1 (<1) 35 (11)

Dry mouth 31 (9) 3 (<1) 0 0 34 (10)

Aspartate aminotransferase increased 18 (5) 8 (2) 5 (2) 1 (<1) 32 (10)

Alanine aminotransferase increased 12 (4) 4 (1) 9 (3) 0 25 (8)

Hypoalbuminaemia 3 (<1) 12 (4) 5 (2) 0 20 (6)

Cellulitis 1 (<1) 8 (2) 8 (2) 0 17 (5)

Dehydration 2 (<1) 5 (2) 6 (2) 1 (<1) 14 (4)

Pulmonary embolism 0 1 (<1) 7 (2) 4 (1) 12 (4)

Hyponatraemia 4 (1) 0 6 (2) 1 (<1) 11 (3)

Syncope 1 (<1) 2 (<1) 5 (2) 0 8 (2)

Data Source:  120-final Table8.13
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Table 17 Adverse Events Reported by >= 10% of All Subjects by Preferred 
Term and Maximum Toxicity Grade plus AEs Reported by >1% of 
Subjects with Grade 3 or Grade 4 Events in Either Treatment Arm of 
MEK114267 or in the Integrated Trametinib Safety Population



MEK114267 Integrated Safety Population
Chemotherapy



(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Maximum Grade



Any 
Grades



3 4 Any 
Grades



3 4 Any 
Grades



3 4



Any event 92 (93) 27 (27) 5 (5) 209 (>99) 97 (46) 12 (6) 326 (>99) 138 (42) 23 (7)
Preferred Term
Rash 10 (10) 0 0 124 (59) 17 (8) 1 (<1) 191 (58) 24 (7) 1 (<1)
Diarrhoea 17 (17) 1 (1) 1 (1) 93 (44) 1 (<1) 0 162 (49) 5 (2) 0
Fatigue 28 (28) 3 (3) 0 61 (29) 9 (4) 0 109 (33) 15 (5) 0
Oedema 
peripheral



3 (3) 0 0 62 (29) 3 (1) 0 109 (33) 6 (2) 0



Nausea 39 (39) 1 (1) 0 46 (22) 2 (<1) 0 99 (30) 3 (<1) 0
Dermatitis 
acneiform



2 (2) 0 0 41 (19) 2 (<1) 0 74 (22) 6 (2) 0



Vomiting 20 (20) 2 (2) 0 31 (15) 3 (1) 0 66 (20) 5 (2) 0
Constipation 23 (23) 1 (1) 0 33 (16) 1 (<1) 0 61 (19) 1 (<1) 0
Dry skin 1 (1) 0 0 27 (13) 0 0 57 (17) 0 0
Alopecia 19 (19) 0 0 38 (18) 2 (<1) 0 51 (16) 2 (<1) 0
Pruritus 1 (1) 0 0 24 (11) 4 (2) 0 54 (16) 5 (2) 0
Hypertension 7 (7) 3 (3) 0 35 (17) 28 (13) 0 48 (15) 29 (9) 0
Abdominal pain 2 (2) 1 (1) 0 17 (8) 2 (<1) 0 43 (13) 5 (2) 1 (<1)
Decreased 
appetite



10 (10) 0 0 17 (8) 1 (<1) 1 (<1) 42 (13) 3 (<1) 1 (<1)



Headache 15 (15) 0 0 29 (14) 3 (1) 0 38 (12) 3 (<1) 0
Pyrexia 11 (11) 1 (1) 0 14 (7) 1 (<1) 0 40 (12) 2 (<1) 0
Cough 6 (6) 0 0 23 (11) 0 0 37 (11) 0 0
Dyspnoea 6 (6) 0 0 15 (7) 3 (1) 1 (<1) 35 (11) 4 (1) 1 (<1)
Arthralgia 9 (9) 0 0 20 (9) 2 (<1) 0 33 (10) 4 (1) 0
AST increased 1 (1) 0 0 21 (10) 3 (1) 1 (<1) 32 (10) 5 (2) 1 (<1)
Dry mouth 2 (2) 0 0 18 (9) 0 0 34 (10) 0 0
Anaemia 11 (11) 0 0 13 (6) 4 (2) 0 31 (9) 9 (3) 2 (<1)
Insomnia 7 (7) 0 0 15 (7) 0 0 28 (9) 0 0
ALT increased 3 (3) 0 0 18 (9) 7 (3) 0 25 (8) 9 (3) 0
Hypoalbuminaemi
a



1 (1) 1 (1) 0 8 (4) 3 (1) 0 20 (6) 5 (2) 0



Cellulitis 0 0 0 4 (2) 3 (1) 0 17 (5) 8 (2) 0
Pain in extremity 8 (8) 2 (2) 0 11 (5) 1 (<1) 0 23 (7) 1 (<1) 0
Blood creatine 
phosphokinase 
increased



0 0 0 8 (4) 4 (2) 0 8 (2) 4 (1) 0



Dehydration 1 (1) 0 1 (1) 4 (2) 3 (1) 1 (<1) 14 (4) 6 (2) 1 (<1)
Pulmonary 
embolism



1 (1) 0 0 6 (3) 4 (2) 1 (<1) 12 (4) 7 (2) 4 (1)



Chest pain 4 (4) 0 0 7 (3) 0 0 7 (2) 0 0
Hyponatraemia 1 (1) 1 (1) 0 3 (1) 2 (<1) 1 (<1) 11 (3) 6 (2) 1 (<1)
Syncope 0 0 0 5 (2) 2 (<1) 0 8 (2) 5 (2) 0
Peripheral 
sensory 
neuropathy



9 (9) 3 (3) 0 3 (1) 0 0 4 (1) 0 0
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Table 17 Adverse Events Reported by >= 10% of All Subjects by Preferred  Term and Maximum Toxicity Grade plus AEs Reported by >1% of  Subjects with Grade 3 or Grade4 Events in Either Treatment Arm of  MEK114267 or in the Integrated Trametinib Safety Population

MEK114267 Integrated Safety Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Maximum Grade

Any 

Grades

3 4 Any 

Grades

3 4 Any 

Grades

3 4

Any event 92 (93) 27 (27) 5 (5) 209 (>99) 97 (46) 12 (6) 326 (>99) 138 (42) 23 (7)

Preferred Term

Rash 10 (10) 0 0 124 (59) 17 (8) 1 (<1) 191 (58) 24 (7) 1 (<1)

Diarrhoea 17 (17) 1 (1) 1 (1) 93 (44) 1 (<1) 0 162 (49) 5 (2) 0

Fatigue 28 (28) 3 (3) 0 61 (29) 9 (4) 0 109 (33) 15 (5) 0

Oedema 

peripheral

3 (3) 0 0 62 (29) 3 (1) 0 109 (33) 6 (2) 0

Nausea 39 (39) 1 (1) 0 46 (22) 2 (<1) 0 99 (30) 3 (<1) 0

Dermatitis 

acneiform

2 (2) 0 0 41 (19) 2 (<1) 0 74 (22) 6 (2) 0

Vomiting 20 (20) 2 (2) 0 31 (15) 3 (1) 0 66 (20) 5 (2) 0

Constipation 23 (23) 1 (1) 0 33 (16) 1 (<1) 0 61 (19) 1 (<1) 0

Dry skin 1 (1) 0 0 27 (13) 0 0 57 (17) 0 0

Alopecia 19 (19) 0 0 38 (18) 2 (<1) 0 51 (16) 2 (<1) 0

Pruritus 1 (1) 0 0 24 (11) 4 (2) 0 54 (16) 5 (2) 0

Hypertension 7 (7) 3 (3) 0 35 (17) 28 (13) 0 48 (15) 29 (9) 0

Abdominal pain 2 (2) 1 (1) 0 17 (8) 2 (<1) 0 43 (13) 5 (2) 1 (<1)

Decreased 

appetite

10 (10) 0 0 17 (8) 1 (<1) 1 (<1) 42 (13) 3 (<1) 1 (<1)

Headache 15 (15) 0 0 29 (14) 3 (1) 0 38 (12) 3 (<1) 0

Pyrexia 11 (11) 1 (1) 0 14 (7) 1 (<1) 0 40 (12) 2 (<1) 0

Cough 6(6) 0 0 23 (11) 0 0 37 (11) 0 0

Dyspnoea 6 (6) 0 0 15 (7) 3 (1) 1 (<1) 35 (11) 4 (1) 1 (<1)

Arthralgia 9 (9) 0 0 20 (9) 2 (<1) 0 33 (10) 4 (1) 0

ASTincreased 1 (1) 0 0 21 (10) 3 (1) 1 (<1) 32 (10) 5 (2) 1 (<1)

Dry mouth 2 (2) 0 0 18 (9) 0 0 34 (10) 0 0

Anaemia 11 (11) 0 0 13 (6) 4 (2) 0 31 (9) 9 (3) 2 (<1)

Insomnia 7 (7) 0 0 15 (7) 0 0 28 (9) 0 0

ALT increased 3 (3) 0 0 18 (9) 7 (3) 0 25 (8) 9 (3) 0

Hypoalbuminaemi

a

1 (1) 1 (1) 0 8 (4) 3 (1) 0 20 (6) 5 (2) 0

Cellulitis 0 0 0 4 (2) 3 (1) 0 17 (5) 8 (2) 0

Pain in extremity 8 (8) 2 (2) 0 11(5) 1 (<1) 0 23(7) 1 (<1) 0

Blood creatine 

phosphokinase 

increased

0 0 0 8 (4) 4 (2) 0 8 (2) 4 (1) 0

Dehydration 1 (1) 0 1 (1) 4 (2) 3 (1) 1 (<1) 14 (4) 6 (2) 1 (<1)

Pulmonary 

embolism

1 (1) 0 0 6 (3) 4 (2) 1(<1) 12 (4) 7 (2) 4 (1)

Chest pain 4 (4) 0 0 7 (3) 0 0 7 (2) 0 0

Hyponatraemia 1 (1) 1 (1) 0 3 (1) 2 (<1) 1 (<1) 11 (3) 6 (2) 1 (<1)

Syncope 0 0 0 5 (2) 2 (<1) 0 8 (2) 5 (2) 0

Peripheral 

sensory 

neuropathy

9 (9) 3 (3) 0 3(1) 0 0 4(1) 0 0
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In the chemotherapy arm MEK114267, neutrophil count decreased and peripheral 
sensory neuropathy were the only drug-related Grade 3 AEs that occurred in >2% of 
subjects with incidence of 4% (4 subjects) and 3% (3 subjects), respectively.  
Neutropenia was the only Grade 4 drug-related event that occurred in >1% of subjects 
with incidence of 2% (2 subjects) (Data Source: 120-final Table 8.18). 



Table 19 Summary of Drug-Related Adverse Events Reported by >= 10% of 
Subjects in Either Treatment Arm of MEK114267 or the Integrated 
Trametinib Safety Population by Grade 3 and 4 Toxicity and by Any 
Grades



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Maximum Grade



Any 
Grades



3 4 Any 
Grades



3 4 Any 
Grades



3 4



Any event 79 (80) 14 (14) 5 (5) 205 (97) 71 (34) 7 (3) 314 (95) 98 (30) 8 (2)
Preferred Term



Rash 3 (3) 0 0 121 (57) 17 (8) 1 (<1) 187 (57) 24 (7) 1 (<1)
Diarrhoea 12 (12) 0 1 (1) 70 (33) 0 0 128 (39) 4 (1) 0
Dermatitis 
acneiform



0 0 0 40 (19) 2 (<1) 0 73 (22) 6 (2) 0



Fatigue 21 (21) 1 (1) 0 41 (19) 5 (2) 0 74 (22) 9 (3) 0
Oedema 
peripheral



0 0 36 (17) 2 (<1) 0 71 (22) 5 (2) 0



Nausea 31 (31) 0 0 30 (14) 0 0 63 (19) 0 0
Dry skin 1 (1) 0 0 25 (12) 0 0 51 (16) 0 0
Pruritus 0 23 (11) 4 (2) 0 51 (16) 5 (2) 0
Alopecia 19 (19) 0 0 34 (16) 2 (<1) 0 45 (14) 2 (<1) 0
Vomiting 16 (16) 1 (1) 0 13 (6) 0 0 33 (10) 0 0
Paronychia 1 (1) 0 0 22 (10) 0 0 24 (7) 0 0



Data Source: 120-final Table 8.18 
Note: One drug-related Grade 5 event of renal failure was reported in Study MEK114267. 



2.2. Deaths



2.2.1. Deaths in MEK114267 and the Integrated Trametinib Safety 
Population



At the data cut-off date for the integrated studies, 157 subjects (48%) treated with 
trametinib had died; progressive disease was the reason for death for 147 of the 157 
subjects (Table 20). The percentage of subjects in the Integrated Trametinib Safety 
Population reporting death within 28 days of last dose of study treatment was 11%.



At the data cut-off date, a lower proportion of subjects in the trametinib arm of 
MEK114267 (40%) had died compared with the Integrated Trametinib Safety Population
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In the chemotherapy arm MEK114267, neutrophil count decreased and peripheral  sensory neuropathy were the only drug-related Grade 3 AEsthat occurred in>2% of  subjects with incidence of 4% (4 subjects)and 3% (3 subjects), respectively.   Neutropenia was the only Grade 4 drug-related event that occurred in>1%of subjects  with incidence of 2% (2 subjects)(Data Source: 120-final Table 8.18).  Table 19 Summary of Drug-Related Adverse Events Reported by >= 10% of  Subjects in Either Treatment Arm of MEK114267 orthe Integrated  Trametinib Safety Populationby Grade 3 and 4 Toxicity and by Any  Grades

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Maximum Grade

Any 

Grades

3 4 Any 

Grades

3 4 Any 

Grades

3 4

Any event 79(80) 14(14) 5 (5) 205 (97) 71(34) 7(3) 314 (95) 98(30) 8(2)

Preferred Term

Rash 3 (3) 0 0 121 (57) 17 (8) 1 (<1) 187 (57) 24 (7) 1 (<1)

Diarrhoea 12 (12) 0 1 (1) 70 (33) 0 0 128 (39) 4 (1) 0

Dermatitis 

acneiform

0 0 0 40 (19) 2 (<1) 0 73 (22) 6 (2) 0

Fatigue 21 (21) 1 (1) 0 41 (19) 5 (2) 0 74 (22) 9 (3) 0

Oedema 

peripheral

0 0 36 (17) 2 (<1) 0 71 (22) 5 (2) 0

Nausea 31 (31) 0 0 30 (14) 0 0 63 (19) 0 0

Dry skin 1 (1) 0 0 25 (12) 0 0 51 (16) 0 0

Pruritus 0 23 (11) 4 (2) 0 51 (16) 5 (2) 0

Alopecia 19 (19) 0 0 34 (16) 2 (<1) 0 45 (14) 2 (<1) 0

Vomiting 16 (16) 1 (1) 0 13 (6) 0 0 33 (10) 0 0

Paronychia 1 (1) 0 0 22 (10) 0 0 24 (7) 0 0

Data Source: 120-final Table8.18 

Note: One drug-related Grade 5 event of renal failure was reported in Study MEK114267. 

2.2. Deaths

2.2.1. Deathsin MEK114267 and the Integrated Trametinib Safety 

Population

At the data cut-off date for the integrated studies, 157 subjects (48%) treated with 

trametinib had died; progressive disease was the reason for death for 147 of the 157 

subjects (Table 20). The percentage of subjects in the Integrated Trametinib Safety 

Population reporting death within 28 days of last dose of study treatmentwas 11%.

At the data cut-off date, a lower proportion of subjects in the trametinib arm of 

MEK114267 (40%) had died compared with the Integrated Trametinib Safety Population
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rametinb had aal SAES that were no considered o be drug-relaed by the invesigalor. Thse are Subject 201003
(MEK113583) and Subject 402229 (MEK 14267) inluded n “Disease under study’ and Subjec 400263 (MEK114257)
and Subject 400379 (MEK'14267) inloded in“Other.” Two subects n the chemolherapy arm had fla SAES that
were ot consdered o b drug-elted by th investgator, Subject 402446 and 403664 areincuded n“Other’

b, “Otherprmary causes of death ncluded MEK1 14267 lercurnt inss (Subject 400378 had a non-ug elaed
fatal SAE of myocardial nfarcton); sepsis (Subject 402110) cardiac shock secondary o schaemic heartsease wih
metasatic melanoma (Subjct 403424) uknown (Subject 400263 and Subject 402063 inte ramet am, and
pneumonia (Subject 402448), secondary o disease undar tudy and pseudomembranous clis (Subject 403664 n
e chemotherapy arm , boh eportd as a non-dug related atl SAE (120-falLstng .5)

. "Other" primary causos of deahincluded MEKT 11054: Subject 003204 had hemorhage due o progressive brain
metastases; MEK113583: unknoun data ot avaiable (Subject 105003), uknown (Subject 105008, unkrown
possily endocardts (Subject 110002).
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The overall rate of SAEs in the chemotherapy arm of MEK114267 was similar to the rate 
in the trametinib arm.  Pyrexia, cholecystitis, and anemia were the most common SAEs in
subjects treated with chemotherapy.  



Table 22 Summary of Serious Adverse Events Reported by >= 2 Subjects in 
either Treatment Arm of MEK114267 or in the Integrated Trametinib 
Safety Population



Preferred term MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Any event 20 (20) 50 (24) 74 (22)
Cellulitis 0 4 (2) 9 (3)
Pulmonary embolism 0 3 (1) 7 (2)
Anaemia 2 (2) 3 (1) 4 (1)
Dyspnoea 0 3 (1) 4 (1)
Pneumonitis 0 4 (2) 4 (1)
Vomiting 1 (1) 3 (1) 4 (1)
Dehydration 1 (1) 1 (<1) 3 (<1)
Erysipelas 0 3 (1) 3 (<1)
Alanine aminotransferase increased 0 2 (<1) 2 (<1)
Back pain 0 1 (<1) 2 (<1)
Decreased appetite 0 1 (<1) 2 (<1)
Diarrhoea 1 (1) 1 (<1) 2 (<1)
Ejection fraction decreased 0 2 (<1) 2 (<1)
Endocarditis 0 1 (<1) 2 (<1)
Infection 0 2 (<1) 2 (<1)
Interstitial lung disease 0 2 (<1) 2 (<1)
Nausea 1 (1) 1 (<1) 2 (<1)
Pleural effusion 0 2 (<1) 2 (<1)
Pneumonia 1 (1) 0 2 (<1)
Pyrexia 4 (4) 1 (<1) 2 (<1)
Rash 0 2 (<1) 2 (<1)
Renal failure 0 2 (<1) 2 (<1)
Retinal vein occlusion 0 2 (<1) 2 (<1)
Cholecystitis 2 (2) 0 0
Data Source:  120-final Table 8.25 



In MEK114267, 17 subjects (25%) who crossed over to trametinib had SAEs. SAEs in 
subjects who crossed over to trametinib were comparable with subjects who were 
randomized to trametinib (MEK114267 120-final Table 8.52).  



SAEs that were considered by the investigator to be related to study drug occured in 33 
subjects (10%) in the Integrated Trametinib Safety Population, in 26 subjects (12%) in 
the MEK114267 trametinib arm and in 11 subjects (11%) in the chemotherapy arm 
(Table 23).  A similar proportion of subjects had a drug-related SAE in the Integrated 
Trametinib Safety Population and in both arms of MEK114267.  
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The overall rate of SAEs in the chemotherapy arm of MEK114267 was similar to the rate  in the trametinib arm.  Pyrexia, cholecystitis, and anemia were the most common SAEs in subjects treated with chemotherapy.   Table 22 Summary of Serious Adverse Events Reportedby >= 2 Subjects in  either Treatment Arm of MEK114267 or in the Integrated Trametinib  Safety Population

Preferred term MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Any event 20 (20) 50 (24) 74 (22)

Cellulitis 0 4 (2) 9 (3)

Pulmonary embolism 0 3 (1) 7 (2)

Anaemia 2 (2) 3 (1) 4 (1)

Dyspnoea 0 3 (1) 4 (1)

Pneumonitis 0 4 (2) 4 (1)

Vomiting 1 (1) 3 (1) 4 (1)

Dehydration 1 (1) 1 (<1) 3 (<1)

Erysipelas 0 3 (1) 3 (<1)

Alanine aminotransferase increased 0 2 (<1) 2 (<1)

Back pain 0 1 (<1) 2 (<1)

Decreased appetite 0 1 (<1) 2 (<1)

Diarrhoea 1 (1) 1 (<1) 2 (<1)

Ejection fraction decreased 0 2 (<1) 2 (<1)

Endocarditis 0 1 (<1) 2 (<1)

Infection 0 2 (<1) 2 (<1)

Interstitial lung disease 0 2 (<1) 2 (<1)

Nausea 1 (1) 1 (<1) 2 (<1)

Pleural effusion 0 2 (<1) 2 (<1)

Pneumonia 1 (1) 0 2 (<1)

Pyrexia 4 (4) 1 (<1) 2 (<1)

Rash 0 2 (<1) 2 (<1)

Renal failure 0 2 (<1) 2 (<1)

Retinal vein occlusion 0 2 (<1) 2 (<1)

Cholecystitis 2 (2) 0 0

Data Source:  120-final Table8.25 

In MEK114267, 17subjects (25%) who crossed over to trametinibhadSAEs. SAEs in 

subjects who crossed over to trametinib werecomparable with subjects who were 

randomized to trametinib (MEK114267 120-final Table8.52).  

SAEs that were considered by the investigator to be related to study drug occuredin 33 

subjects (10%) in the Integrated Trametinib Safety Population, in 26 subjects (12%) in 

the MEK114267 trametinib arm and in 11 subjects (11%) in thechemotherapy arm 

(Table 23).  A similar proportion of subjects had a drug-relatedSAE in the Integrated 

Trametinib Safety Populationand in both arms of MEK114267.  
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Table 23 Summary of Drug-Related Serious Adverse Events by >1 Subject in 
Either Treatment Arm of MEK114267 or in the Integrated Trametinib 
Safety Population



Preferred term MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Any drug-related SAE 11 (11) 26 (12) 33 (10)



Pneumonitis 0 4 (2) 4 (1)
Cellulitis 0 0 2 (<1)
Dehydration 1 (1) 1 (<1) 2 (<1)
Ejection fraction decreased 0 2 (<1) 2 (<1)
Interstitial lung disease 0 2 (<1) 2 (<1)
Rash 0 2 (<1) 2 (<1)
Retinal vein occlusion 0 2 (<1) 2 (<1)
Pyrexia 3 (3) 1 (<1) 1 (<1)



Data Source:  120-final Table 8.24 



In the MEK114267 Crossover Population 1 SAE each of pneumonitis, pneumothorax, 
large intestinal ulcer, pneumonia bacterial, basal cell carcinoma and aphasia occurred and 
were considered drug-related by the investigator (Data Source: MEK114267 120-final 
Table 8.49).



Detailed narratives for all subjects with SAEs are found in MEK114267 CSR Section 13, 
MEK113583 Section 12, MEK111054 Section 17 and in Section 10 of this document.



2.4. Other Significant Adverse Events



2.4.1. Summary of Adverse Events Leading to Permanent 
Discontinuation of Study Drug



Overall, 10% of subjects in the Integrated Trametinib Safety Population, and 12% and 
9% of subjects in the trametinib and chemotherapy arms of MEK114267, respectively, 
had AEs that led to permanent discontinuation of study drug ; the proportion of subjects 
with these events was similar among the 3 groups of subjects (Table 24).  Each AE 
leading to permanent discontinuation of study trametinib occurred in 2 or fewer subjects 
with the exception of pneumonitis which occurred in 4 subjects in both the trametinib 
arm of MEK114267 and the Integrated Trametinib Safety Population,  and ALT 
increased which occurred in 3 subjects in the trametinib arm of MEK114267.  Flushing 
and peripheral sensory neuropathy led to discontinuation of 2% of subjects in the 
chemotherapy arm of MEK114267.



Subjects who had AEs suggesting LVEF decreases that met the protocol-mandated study 
drug stopping criteria are discussed in detail in Section 2.5.5.2.
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Table 23 Summary of Drug-Related Serious Adverse Events by >1 Subject in  Either Treatment Arm of MEK114267 orin the Integrated Trametinib  Safety Population

Preferred term MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Any drug-related SAE 11 (11) 26(12) 33(10)

Pneumonitis 0 4 (2) 4 (1)

Cellulitis 0 0 2 (<1)

Dehydration 1 (1) 1 (<1) 2 (<1)

Ejection fraction decreased 0 2 (<1) 2 (<1)

Interstitial lung disease 0 2 (<1) 2 (<1)

Rash 0 2 (<1) 2 (<1)

Retinal vein occlusion 0 2 (<1) 2 (<1)

Pyrexia 3 (3) 1 (<1) 1 (<1)

Data Source:  120-final Table8.24 

In the MEK114267 Crossover Population1 SAE each of pneumonitis, pneumothorax, 

large intestinal ulcer, pneumonia bacterial, basal cell carcinoma andaphasia occurred and 

wereconsidered drug-related by the investigator (Data Source: MEK114267 120-final 

Table8.49).

Detailed narratives for all subjects with SAEs are found in MEK114267 CSR Section 13, 

MEK113583 Section 12, MEK111054 Section 17and in Section 10of this document.

2.4. Other Significant Adverse Events

2.4.1. Summary of Adverse Events Leading to Permanent 

Discontinuation of Study Drug

Overall, 10% of subjects in the Integrated Trametinib Safety Population, and 12% and 

9%of subjects in the trametinib and chemotherapy arms of MEK114267, respectively, 

hadAEs that led to permanent discontinuation of study drug ; the proportion of subjects 

with these events was similar among the 3 groups of subjects (Table 24).  Each AE 

leading to permanent discontinuation of study trametinib occurred in 2 or fewer subjects 

with the exception of pneumonitis which occurred in 4 subjects in both the trametinib 

arm of MEK114267and the Integrated Trametinib Safety Population,  and ALT 

increased which occurred in 3 subjects in the trametinib armof MEK114267.  Flushing 

and peripheral sensory neuropathy led to discontinuation of 2% of subjects in the 

chemotherapy arm of MEK114267.

Subjects who had AEs suggesting LVEF decreases that met the protocol-mandated study 

drug stopping criteria are discussed in detail in Section 2.5.5.2.
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Table 26 Summary of Adverse Events Leading to Dose Interruptions / Delays 
in >= 1% in Either Treatment Arm of MEK114267 or in the Integrated 
Trametinib Safety Population



Preferred term MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Any event 24 (24) 80 (38) 117 (36)



Rash 0 20 (9) 28 (9)
Diarrhoea 0 8 (4) 15 (5)
Ejection fraction decreased 0 9 (4) 11 (3)
Oedema peripheral 0 5 (2) 8 (2)
Alanine aminotransferase increased 0 5 (2) 7 (2)
Left ventricular dysfunction 0 3 (1) 7 (2)
Fatigue 2 (2) 4 (2) 6 (2)
Pyrexia 1 (1) 4 (2) 6 (2)
Cellulitis 0 2 (<1) 5 (2)
Dehydration 0 1 (<1) 5 (2)
Nausea 0 3 (1) 5 (2)
Vomiting 0 3 (1) 5 (2)
Aspartate aminotransferase increased 0 4 (2) 4 (1)
Blood creatine phosphokinase increased 0 4 (2) 4 (1)
Dermatitis acneiform 0 0 4 (1)
Mucosal inflammation 0 3 (1) 4 (1)
Abdominal pain 0 2 (<1) 3 (<1)
Hypertension 0 3 (1) 3 (<1)
Rash maculo-papular 0 3 (1) 3 (<1)
Stomatitis 0 3 (1) 3 (<1)
Neutropenia 3 (3) 2 (<1) 2 (<1)
Anaemia 2 (2) 1 (<1) 1 (<1)
Ascites 1 (1) 0 1 (<1)
Cough 1 (1) 0 1 (<1)
Leukopenia 1 (1) 1 (<1) 1 (<1)
Neutrophil count decreased 2 (2) 1 (<1) 1 (<1)
Pancytopenia 2 (2) 1 (<1) 1 (<1)
Vitreous detachment 1 (1) 1 (<1) 1 (<1)
Back pain 1 (1) 0 0
Blood bilirubin increased 1 (1) 0 0
Cerebrovascular accident 1 (1) 0 0
Cholestasis 1 (1) 0 0
Constipation 1 (1) 0 0
Cytolytic hepatitis 1 (1) 0 0
Depression 1 (1) 0 0
Flushing 1 (1) 0 0
Headache 1 (1) 0 0
Nasopharyngitis 1 (1) 0 0
Pain in extremity 1 (1) 0 0
Peripheral sensory neuropathy 2 (2) 0 0
Platelet count decreased 4 (4) 0 0
Red blood cell count decreased 1 (1) 0 0
Thrombocytopenia 2 (2) 0 0
Upper respiratory tract infection 1 (1) 0 0



Data Source:  120-final Table 8.30 
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Table 26 Summary of Adverse Events Leading to Dose Interruptions/Delays  in >= 1% in Either Treatment Arm of MEK114267 or in the Integrated  Trametinib Safety Population

Preferred term MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Any event 24(24) 80(38) 117(36)

Rash 0 20 (9) 28 (9)

Diarrhoea 0 8 (4) 15 (5)

Ejection fraction decreased 0 9 (4) 11 (3)

Oedema peripheral 0 5 (2) 8 (2)

Alanine aminotransferase increased 0 5 (2) 7 (2)

Left ventricular dysfunction 0 3 (1) 7 (2)

Fatigue 2 (2) 4 (2) 6 (2)

Pyrexia 1 (1) 4 (2) 6 (2)

Cellulitis 0 2 (<1) 5 (2)

Dehydration 0 1 (<1) 5 (2)

Nausea 0 3 (1) 5 (2)

Vomiting 0 3 (1) 5 (2)

Aspartateaminotransferase increased 0 4 (2) 4 (1)

Blood creatine phosphokinase increased 0 4 (2) 4 (1)

Dermatitis acneiform 0 0 4 (1)

Mucosal inflammation 0 3 (1) 4 (1)

Abdominal pain 0 2 (<1) 3 (<1)

Hypertension 0 3 (1) 3 (<1)

Rash maculo-papular 0 3 (1) 3 (<1)

Stomatitis 0 3 (1) 3 (<1)

Neutropenia 3 (3) 2 (<1) 2 (<1)

Anaemia 2 (2) 1 (<1) 1 (<1)

Ascites 1 (1) 0 1 (<1)

Cough 1 (1) 0 1 (<1)

Leukopenia 1 (1) 1 (<1) 1 (<1)

Neutrophil count decreased 2 (2) 1 (<1) 1 (<1)

Pancytopenia 2 (2) 1 (<1) 1 (<1)

Vitreous detachment 1 (1) 1 (<1) 1 (<1)

Back pain 1 (1) 0 0

Blood bilirubin increased 1 (1) 0 0

Cerebrovascular accident 1 (1) 0 0

Cholestasis 1 (1) 0 0

Constipation 1 (1) 0 0

Cytolytic hepatitis 1 (1) 0 0

Depression 1 (1) 0 0

Flushing 1 (1) 0 0

Headache 1 (1) 0 0

Nasopharyngitis 1 (1) 0 0

Pain in extremity 1 (1) 0 0

Peripheral sensory neuropathy 2 (2) 0 0

Platelet count decreased 4 (4) 0 0

Red blood cell count decreased 1 (1) 0 0

Thrombocytopenia 2 (2) 0 0

Upper respiratory tract infection 1(1) 0 0

Data Source:  120-final Table8.30 
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Table 27 Definitions for Adverse Events of Special Interest 



AE of Special Interest 
Category



Preferred AE Terms Comprising Category



Skin-related toxicities Acne, dermatitis, dermatitis acneiform, dermatitis psoriasiform, drug 
eruption, erythema, exfoliative rash, genital rash, palmar-plantar 
erythrodysesthesia syndrome, photosensitivity reaction, rash, rash 
erythematous, rash follicular, rash generalised, rash macular, rash 
maculo-papular, rash pruritic, rash pustular, rash vesicular, seborrheic 
dermatitis, skin exfoliation, urticaria



Diarrhea Diarrhea
Ocular events Chorioretinopathy, cyclitis, diplopia, dry eye, eye naevus, glaucoma, 



halo vision, intraocular pressure increased, iritis, keratoconjunctivitis 
sicca, papilledema, photophobia, photopsia, retinal hemorrhage, retinal 
edema, retinal vein occlusion, retinal vein thrombosis, uveitis, vision 
blurred, visual acuity reduced, visual impairment, vitreous floaters



Cardiac-related eventsa Acute left ventricular failure, acute pulmonary edema, acute right 
ventricular failure, cardiac asthma, cardiac failure, cardiac failure 
acute, cardiac failure chronic, cardiac failure congestive, cardiac failure 
high output, cardiogenic shock, cardiopulmonary failure, cardiorenal 
syndrome, chronic left ventricular failure, chronic right ventricular 
failure, cor pulmonale, cor pulmonale acute, cor pulmonale chronic, 
dilatation ventricular, ejection fraction decreased, hepatic congestion, 
hepatojugular reflux, left ventricular dysfunction, left ventricular failure, 
low cardiac output syndrome, neonatal cardiac failure, pulmonary 
edema, pulmonary edema neonatal, right ventricular failure, ventricular 
failure



Hypertension Hypertension
Hepatic events Alanine aminotransferase increased, ammonia increased, aspartate 



aminotransferase increased, blood bilirubin increased, hepatic enzyme 
increased, hyperbilirubinemia, transaminases increased



Pneumonitis Pneumonitis, interstitial lung disease
Data Source: MEK114267 CSR Table 44.
a. Pulmonary embolism and edema are described in the cardiac-related events Section 2.5.5, but are not included in 



the preferred terms for cardiac-related events of special interest analyses. Preferred terms comprising edema:  
Face edema, generalised edema, localised edema, edema, edema peripheral, local swelling, periorbital edema, 
eyelid edema, lymphedema, orbital edema, penile edema, and scrotal edema.



Overview of Adverse Events of Special Interest



The proportions of subjects reporting the AEs of special interest in the trametinib arm of 
MEK114267 were similar to those in the Integrated Trametinib Safety Population.  In all 
cases, the percentages of subjects reporting the AEs of special interest in the trametinib 
arm were higher than those in the chemotherapy arm (Table 28).  
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Table 27 Definitions for Adverse Events of Special Interest 

AE of Special Interest 

Category

Preferred AE Terms Comprising Category

Skin-related toxicities Acne, dermatitis, dermatitis acneiform, dermatitis psoriasiform, drug 

eruption, erythema, exfoliative rash, genital rash, palmar-plantar 

erythrodysesthesia syndrome, photosensitivity reaction, rash, rash 

erythematous, rash follicular, rash generalised, rash macular, rash 

maculo-papular, rash pruritic, rash pustular, rash vesicular, seborrheic 

dermatitis, skin exfoliation, urticaria

Diarrhea Diarrhea

Ocular events Chorioretinopathy, cyclitis, diplopia, dry eye, eye naevus, glaucoma, 

halo vision, intraocular pressure increased, iritis, keratoconjunctivitis 

sicca, papilledema, photophobia, photopsia, retinal hemorrhage, retinal 

edema, retinal vein occlusion, retinal vein thrombosis, uveitis, vision 

blurred, visual acuity reduced, visual impairment, vitreous floaters

Cardiac-related eventsa Acute left ventricular failure, acute pulmonary edema, acute right 

ventricular failure, cardiac asthma, cardiac failure, cardiac failure 

acute, cardiac failure chronic, cardiac failure congestive, cardiac failure 

high output, cardiogenic shock, cardiopulmonary failure, cardiorenal 

syndrome, chronic left ventricular failure, chronic right ventricular 

failure, cor pulmonale, cor pulmonale acute, cor pulmonale chronic, 

dilatation ventricular, ejection fraction decreased, hepatic congestion, 

hepatojugular reflux, left ventricular dysfunction, left ventricular failure, 

low cardiac output syndrome, neonatal cardiac failure, pulmonary 

edema, pulmonary edema neonatal, right ventricular failure, ventricular 

failure

Hypertension Hypertension

Hepatic events Alanine aminotransferase increased, ammonia increased, aspartate 

aminotransferase increased, blood bilirubin increased, hepatic enzyme 

increased, hyperbilirubinemia, transaminases increased

Pneumonitis Pneumonitis, interstitial lung disease

Data Source: MEK114267 CSR Table 44.

a. Pulmonary embolism and edema are described in the cardiac-related events Section 2.5.5, but are not included in 

the preferred terms for cardiac-related events of special interest analyses.Preferred terms comprising edema:  

Face edema, generalised edema, localised edema, edema, edema peripheral, local swelling, periorbital edema, 

eyelid edema, lymphedema, orbital edema, penile edema, and scrotal edema.

Overview of Adverse Events of Special Interest

The proportions of subjects reporting the AEs of special interest in the trametinib arm of 

MEK114267 were similar to those in the Integrated Trametinib Safety Population.  In all 

cases, the percentages of subjects reporting the AEs of special interest in the trametinib 

arm were higher than those in the chemotherapy arm(Table 28).  
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acneiform were the predominant skin-related toxicities in the Integrated Trametinib 
Safety Population. 



Table 29 Summary of Skin-Related Toxicities by Grade in All Subjects in the 
Integrated Trametinib Safety Population



Trametinib N=329
Maximum Grade, n (%)



1 2 3 4 All
Any event 134 (41) 114 (35) 38 (12) 1 (<1) 287 (87)
Preferred Term



Rash 99 (30) 67 (20) 24 (7) 1 (<1) 191 (58)
Dermatitis acneiform 33 (10) 35 (11) 6 (2) 0 74 (22)
Erythema 11 (3) 6 (2) 1 (<1) 0 18 (5)
Palmar-plantar erythrodysaesthesia syndrome 9 (3) 3 (<1) 0 0 12 (4)
Rash pustular 6 (2) 3 (<1) 2 (<1) 0 11 (3)
Photosensitivity reaction 6 (2) 2 (<1) 1 (<1) 0 9 (3)
Rash erythematous 2 (<1) 3 (<1) 2 (<1) 0 7 (2)
Rash maculo-papular 2 (<1) 3 (<1) 2 (<1) 0 7 (2)
Dermatitis 2 (<1) 3 (<1) 1 (<1) 0 6 (2)
Rash macular 4 (1) 2 (<1) 0 0 6 (2)
Rash pruritic 1 (<1) 5 (2) 0 0 6 (2)
Seborrhoeic dermatitis 2 (<1) 3 (<1) 0 0 5 (2)
Acne 3 (<1) 1 (<1) 1 (<1) 0 5 (2)
Skin exfoliation 2 (<1) 0 0 0 2 (<1)
Urticaria 1 (<1) 1 (<1) 0 0 2 (<1)
Drug eruptiona 1 (<1) 0 0 0 1 (<1)
Exfoliative rash 1 (<1) 0 0 0 1 (<1)
Genital rash 1 (<1) 0 0 0 1 (<1)
Rash generalised 0 0 1 (<1) 0 1 (<1)
Rash vesicular 1 (<1) 0 0 0 1 (<1)



Data Source: 120-final Table 8.32
a. Methylphenidate-induced rash.



The frequency, distribution and severity of skin-related AEs were comparable between 
the Integrated Trametinib Safety Population and the trametinib arm of study MEK114267
(Table 30) One subject (Subject 400838 in MEK114267) had a Grade 4 rash which led to 
a dose reduction and subsequently resolved.  The frequency, distribution and severity of 
skin-related AEs were comparable between the Integrated Trametinib Safety Population
and the trametinib arm of study MEK114267. 
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acneiform were the predominant skin-related toxicities in the Integrated Trametinib  Safety Population.  Table 29 Summary of Skin-Related Toxicities by Grade in All Subjects in the  Integrated Trametinib Safety Population

TrametinibN=329

Maximum Grade, n (%)

1 2 3 4 All

Any event 134(41) 114(35) 38(12) 1 (<1) 287(87)

Preferred Term

Rash 99 (30) 67 (20) 24 (7) 1 (<1) 191 (58)

Dermatitis acneiform 33 (10) 35 (11) 6 (2) 0 74 (22)

Erythema 11 (3) 6 (2) 1 (<1) 0 18 (5)

Palmar-plantar erythrodysaesthesia syndrome 9 (3) 3 (<1) 0 0 12 (4)

Rash pustular 6 (2) 3 (<1) 2 (<1) 0 11 (3)

Photosensitivity reaction 6 (2) 2 (<1) 1 (<1) 0 9 (3)

Rash erythematous 2 (<1) 3 (<1) 2 (<1) 0 7 (2)

Rash maculo-papular 2 (<1) 3 (<1) 2 (<1) 0 7 (2)

Dermatitis 2 (<1) 3 (<1) 1 (<1) 0 6 (2)

Rash macular 4 (1) 2 (<1) 0 0 6 (2)

Rash pruritic 1 (<1) 5 (2) 0 0 6 (2)

Seborrhoeic dermatitis 2 (<1) 3 (<1) 0 0 5 (2)

Acne 3 (<1) 1 (<1) 1 (<1) 0 5 (2)

Skin exfoliation 2 (<1) 0 0 0 2 (<1)

Urticaria 1 (<1) 1 (<1) 0 0 2 (<1)

Drug eruptiona 1 (<1) 0 0 0 1 (<1)

Exfoliative rash 1 (<1) 0 0 0 1 (<1)

Genital rash 1 (<1) 0 0 0 1 (<1)

Rash generalised 0 0 1 (<1) 0 1 (<1)

Rash vesicular 1 (<1) 0 0 0 1 (<1)

Data Source: 120-final Table8.32

a. Methylphenidate-induced rash.

The frequency, distribution and severity of skin-relatedAEs werecomparable between 

the Integrated Trametinib Safety Populationand the trametinib arm of study MEK114267

(Table 30)One subject (Subject 400838 in MEK114267) had a Grade 4 rash which led to 

a dose reduction and subsequently resolved.  The frequency, distribution and severity of 

skin-relatedAEs werecomparable between the Integrated Trametinib Safety Population

and the trametinib arm of study MEK114267. 
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Table 30 Skin-Related Toxicities by Grades 3 and 4 and Any Grade in 
MEK114267 and the Integrated Trametinib Safety Population



Maximum Grade
MEK114267 Integrated Safety 



Population
Chemotherapy



(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Any 



Grade
3 4 Any 



Grade
3 4 Any 



Grade
3 4



Any skin-related 
toxicity



14 (14) 0 0 186 (88) 26 (12) 1 (<1) 287 (87) 38 (12) 1 (<1)



Preferred Term
Rash 10 (10) 0 0 124 (59) 17 (8) 1 (<1) 191 (58) 24 (7) 1 (<1)
Dermatitis acneiform 2 (2) 0 0 41 (19) 2 (<1) 0 74 (22) 6 (2) 0
Erythema 0 0 0 9 (4) 1 (<1) 0 18 (5) 1 (<1) 0
Palmar-plantar 
erythrodysaesthesia 
syndrome



0 0 0 10 (5) 0 0 12 (4) 0 0



Rash pustular 0 0 0 10 (5) 2 (<1) 0 11 (3) 2 (<1) 0
Photosensitivity 
reaction



2 (2) 0 0 4 (2) 1 (<1) 0 9 (3) 1 (<1) 0



Rash erythematous 0 0 0 0 0 0 7 (2) 2 (<1) 0
Rash maculo-papular 0 0 0 6 (3) 2 (<1) 0 7 (2) 2 (<1) 0
Dermatitis 0 0 0 5 (2) 1 (<1) 0 6 (2) 1 (<1) 0
Rash macular 0 0 0 5 (2) 0 0 6 (2) 0 0
Rash pruritic 0 0 0 1 (<1) 0 0 6 (2) 0 0
Seborrhoeic 
dermatitis



1 (1) 0 0 3 (1) 0 0 5 (2) 0 0



Acne 0 0 0 4 (2) 1 (<1) 0 5 (2) 1 (<1) 0
Skin exfoliation 0 0 0 1 (<1) 0 0 2 (<1) 0 0
Urticaria 0 0 0 1 (<1) 0 0 2 (<1) 0 0
Drug eruptiona 0 0 0 0 0 0 1 (<1) 0 0
Exfoliative rash 0 0 0 0 0 0 1 (<1) 0 0
Genital rash 0 0 0 0 0 0 0 0
Rash generalised 0 0 0 1 (<1) 1 (<1) 0 1 (<1) 1 (<1) 0
Rash vesicular 0 0 0 0 0 0 1 (<1) 0 0
Data Source: 120-final Table 8.32 
Preferred Terms in descending order of Any Grade in the Integrated Trametinib Safety Population
a. Methylphenidate-induced rash, Subject 102005 MEK113583



Almost all (98%) skin-related events in the Integrated Trametinib Safety Population were 
considered to be drug-related by the investigator (Table 31). Skin-related toxicity
generally occurred within the first 28 days of trametinib dosing, with a median duration 
of 72 days.  The majority of skin-related events did not require dose interruptions or dose 
reductions.  Two subjects in the trametinib arm of MEK114267 discontinued trametinib 
due to Grade 3 rash (Subject 402584) and Grade 1 rash (Subject 402449).



Three subjects treated with trametinib in MEK114267 and 1 subject in MEK113583 each 
had a Grade 3 skin-related toxicity SAE that led to dose reduction and was considered to 
be drug-related.  These events are summarized below:
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Table 30 Skin-Related Toxicities by Grades 3 and 4 and Any Grade in  MEK114267 and the Integrated Trametinib Safety Population

Maximum Grade

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Any 

Grade

3 4 Any 

Grade

3 4 Any 

Grade

3 4

Any skin-related 

toxicity

14(14) 0 0 186(88) 26(12) 1 (<1) 287(87) 38(12) 1 (<1)

Preferred Term

Rash 10 (10) 0 0 124 (59) 17 (8) 1 (<1) 191 (58) 24 (7) 1 (<1)

Dermatitis acneiform 2 (2) 0 0 41 (19) 2 (<1) 0 74 (22) 6 (2) 0

Erythema 0 0 0 9 (4) 1 (<1) 0 18 (5) 1 (<1) 0

Palmar-plantar 

erythrodysaesthesia 

syndrome

0 0 0 10 (5) 0 0 12 (4) 0 0

Rash pustular 0 0 0 10 (5) 2 (<1) 0 11 (3) 2 (<1) 0

Photosensitivity 

reaction

2 (2) 0 0 4 (2) 1 (<1) 0 9 (3) 1 (<1) 0

Rash erythematous 0 0 0 0 0 0 7 (2) 2 (<1) 0

Rash maculo-papular 0 0 0 6 (3) 2 (<1) 0 7 (2) 2 (<1) 0

Dermatitis 0 0 0 5 (2) 1 (<1) 0 6 (2) 1 (<1) 0

Rash macular 0 0 0 5 (2) 0 0 6 (2) 0 0

Rash pruritic 0 0 0 1 (<1) 0 0 6 (2) 0 0

Seborrhoeic 

dermatitis

1 (1) 0 0 3 (1) 0 0 5 (2) 0 0

Acne 0 0 0 4 (2) 1 (<1) 0 5 (2) 1 (<1) 0

Skin exfoliation 0 0 0 1 (<1) 0 0 2 (<1) 0 0

Urticaria 0 0 0 1 (<1) 0 0 2 (<1) 0 0

Drug eruptiona 0 0 0 0 0 0 1 (<1) 0 0

Exfoliative rash 0 0 0 0 0 0 1 (<1) 0 0

Genital rash 0 0 0 0 0 0 0 0

Rash generalised 0 0 0 1 (<1) 1 (<1) 0 1 (<1) 1 (<1) 0

Rash vesicular 0 0 0 0 0 0 1 (<1) 0 0

Data Source: 120-final Table8.32 

Preferred Terms in descending order of Any Grade in the Integrated Trametinib Safety Population

a. Methylphenidate-induced rash, Subject 102005 MEK113583

Almost all (98%) skin-related events in the Integrated Trametinib Safety Populationwere 

considered to be drug-related by the investigator (Table 31).Skin-related toxicity

generallyoccurred within the first 28 days of trametinib dosing, with a median duration 

of 72days.  The majority of skin-related events did not require dose interruptions or dose 

reductions.  Two subjects in the trametinib arm of MEK114267 discontinued trametinib 

due to Grade 3 rash (Subject 402584) and Grade 1 rash (Subject 402449).

Three subjects treated with trametinib in MEK114267and 1 subject in MEK113583 each 

hada Grade 3 skin-related toxicity SAE that led to dose reduction and was considered to 

be drug-related.  These events are summarized below:
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Table 31 Summary of Subjects with Skin-Related Toxicities and Event 
Characteristics in MEK114267 and Integrated Trametinib Safety 
Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)



Trametinib
(N=211)



Trametinib
(N=329)



Number of subjects with skin-related 
toxicities, n (%)



14 (14) 186 (88) 287 (87)



Number of events 19 294 463
Event characteristicsa, n (%) n=14 n=186 n=287



Serious 0 3 (2) 4 (1)
Drug-related 5 (36) 182 (98) 281 (98)



Number of occurrences, n (%) n=14 n=186 n=287
One 9 (64) 124 (67) 189 (66)
Two 5 (36) 42 (23) 64 (22)
Three or more 0 20 (11) 34 (12)



Outcomea, n (%) n=14 n=186 n=287
Recovered/resolved 9 (64) 107 (58) 157 (55)
Recovering/resolving 0 20 (11) 25 (9)
Not recovered/not resolved 4 (29) 78 (28) 144 (50)
Recovered/resolved with sequelae 1 (7) 20 (11) 23 (8)



Maximum grade, n (%) n=14 n=186 n=287
Grade 1 10 (71) 85 (46) 134 (47)
Grade 2 4 (29) 74 (40) 114 (40)
Grade 3 0 26 (14) 38 (13)
Grade 4 0 1 (<1) 1 (<1)



Action(s) takena, n (%) n=14 n=186 n=287
Investigational product withdrawn 0 2 (1) 3 (1)
Dose reduced 0 29 (16) 38 (13)
Dose not changed 14 (100) 165 (89) 255 (89)
Dose interrupted/delayed 0 26 (14) 39 (14)
Not applicable 0 1 (<1) 2 (<1)



Time of onset of first occurrence, days n=14 n=186 n=287
1-14 5 (36) 108 (58) 163 (57)
15-28 2 (14) 57 (31) 85 (30)
>28 7 (50) 21 (11) 39 (14)
Mean (SD) 38.4 (37.21) 19.5 (29.04) 19.1 (25.24)
Median (Min-Max) 32 (1-129) 13.0 (1-316) 13.0 (1-316)



Duration of first occurrenceb, days n=10 n=114 n=155
1-5 4 (40) 2 (2) 6 (4)
6-10 1 (10) 2 (2) 4 (3)
>10 5 (50) 110 (96) 145 (94)
Mean (SD) 17.7 (18.54) 97.9 (85.15) 97 (82.28)
Median (Min-Max) 12.5 (1- 56) 72 (1-372) 72 (1-372)



Data Source: 120-final Table 8.53, Table 8.59 
a. Subjects may be included in more than one category.
b. Only adverse events with resolution dates are included in the duration calculation.
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Table 31 Summary of Subjects with Skin-Related Toxicities and Event  Characteristics in MEK114267 and Integrated TrametinibSafety  Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

Trametinib

(N=211)

Trametinib

(N=329)

Number of subjects with skin-related 

toxicities, n (%)

14(14) 186(88) 287(87)

Number of events 19 294 463

Event characteristics

a

, n (%) n=14 n=186 n=287

Serious 0 3 (2) 4 (1)

Drug-related 5(36) 182 (98) 281 (98)

Number of occurrences, n (%) n=14 n=186 n=287

One 9 (64) 124 (67) 189 (66)

Two 5 (36) 42 (23) 64 (22)

Three or more 0 20(11) 34(12)

Outcome

a

, n (%) n=14 n=186 n=287

Recovered/resolved 9 (64) 107(58) 157(55)

Recovering/resolving 0 20(11) 25 (9)

Not recovered/not resolved 4 (29) 78(28) 144(50)

Recovered/resolved with sequelae 1 (7) 20(11) 23(8)

Maximum grade, n (%) n=14 n=186 n=287

Grade 1 10 (71) 85 (46) 134 (47)

Grade 2 4 (29) 74 (40) 114 (40)

Grade 3 0 26 (14) 38 (13)

Grade 4 0 1 (<1) 1 (<1)

Action(s) taken

a

, n (%) n=14 n=186 n=287

Investigational product withdrawn 0 2 (1) 3 (1)

Dose reduced 0 29 (16) 38 (13)

Dose not changed 14 (100) 165 (89) 255 (89)

Dose interrupted/delayed 0 26 (14) 39 (14)

Not applicable 0 1 (<1) 2 (<1)

Time of onset of first occurrence, days n=14 n=186 n=287

1-14 5 (36) 108 (58) 163 (57)

15-28 2 (14) 57 (31) 85 (30)

>28 7 (50) 21 (11) 39 (14)

Mean (SD) 38.4 (37.21) 19.5 (29.04) 19.1 (25.24)

Median (Min-Max) 32 (1-129)  13.0 (1-316) 13.0 (1-316)

Duration of first occurrence

b

, days n=10 n=114 n=155

1-5 4 (40) 2 (2) 6 (4)

6-10 1 (10) 2 (2) 4 (3)

>10 5 (50) 110 (96) 145 (94)

Mean (SD) 17.7 (18.54) 97.9(85.15) 97(82.28)

Median (Min-Max) 12.5 (1-56) 72(1-372) 72(1-372)

Data Source: 120-final Table8.53, Table 8.59 

a. Subjects may be included in more than one category.

b. Only adverse events with resolution dates are included in the duration calculation.
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Table 32 Summary of Subjects with Diarrhea and Event Characteristics in 
MEK114267 and Integrated Trametinib Safety Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)



Trametinib
(N=211)



Trametinib
(N=329)



Subjects with diarrhea, n (%) 17 (17) 93 (44) 162 (49)
Number of events 30 152 250
Event characteristicsa, n (%) n=17 n=93 n=162



Serious 1 (6) 1 (1) 2 (1)
Drug-related 12 (71) 70 (75) 128 (79)



Number of occurrences, n (%) n=17 n=93 n=162
One 13 (76) 63 (68) 114 (70)
Two 1 (6) 16 (17) 28 (17)
Three or more 3 (18) 14 (15) 20 (12)



Outcomea, n (%) n=17 n=93 n=162
Recovered/resolved 16 (94) 76 (82) 127 (78)
Recovering/resolving 0 0 2 (1)
Not recovered/not resolved 1 (6) 17 (18) 38 (23)
Recovered/resolved with sequelae 0 6 (6) 7 (4)
Fatal 0 0 0



Maximum grade, n (%) n=17 n=93 n=162
Grade 1 12 (71) 76 (82) 124 (77)
Grade 2 3 (18) 16 (17) 33 (20)
Grade 3 1 (6) 1 (1) 5 (3)
Grade 4 1 (6) 0 0
Grade 5 0 0 0



Action takena, n (%) n=17 n=93 n=162
Investigational product withdrawn 1 (6) 1 (1) 2 (1)
Dose reduced 0 1 (1) 2 (1)
Dose increased 0 0 0
Dose not changed 16 (94) 89 (96) 153 (94)
Dose interrupted/delayed 0 8 (9) 15 (9)
Not applicable 0 1 (1) 1 (<1)



Time of onset of first occurrence, 
days



n=17 n=93 n=162



1-14 2 (12) 39 (42) 76 (47)
15-28 4 (24) 19 (20) 33 (20)
>28 11 (65) 35 (38) 53 (33)
Mean (SD) 67.6 (63.83) 34.1 (39.56) 31.1 (39.81)
Median (Min-Max) 40 (1-218) 19 (2-204) 15 (1-204)



Duration of first occurrenceb, days n=16 n=80 n=131
1-5 12 (75) 42 (53) 58 (44)
6-10 0 2 (3) 11 (8)
>10 4 (25) 36 (45) 62 (47)
Mean (SD) 15.0 (29.23) 39.1 (61.55) 41.9 (72.18)
Median (Min-Max) 2.5 (1-113) 4.5 (1-285) 9 (1-536)



Data Source:  120-final Table 8.55, Table 8.61 
a. Subjects may be included in more than 1 category
b. Only adverse events with resolution dates are included in the duration calculation.
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Table 32 Summary of Subjects with Diarrheaand Event Characteristics in  MEK114267 and Integrated TrametinibSafety Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

Trametinib

(N=211)

Trametinib

(N=329)

Subjects with diarrhea, n (%) 17 (17) 93(44) 162(49)

Number of events 30 152 250

Event characteristics

a

, n (%) n=17 n=93 n=162

Serious 1 (6) 1 (1) 2 (1)

Drug-related 12 (71) 70 (75) 128 (79)

Number of occurrences, n (%) n=17 n=93 n=162

One 13 (76) 63 (68) 114 (70)

Two 1 (6) 16 (17) 28 (17)

Three or more 3 (18) 14 (15) 20 (12)

Outcome

a

, n (%) n=17 n=93 n=162

Recovered/resolved 16 (94) 76 (82) 127 (78)

Recovering/resolving 0 0 2 (1)

Not recovered/not resolved 1 (6) 17 (18) 38 (23)

Recovered/resolved with sequelae 0 6 (6) 7 (4)

Fatal 0 0 0

Maximum grade, n (%) n=17 n=93 n=162

Grade 1 12 (71) 76 (82) 124 (77)

Grade 2 3 (18) 16 (17) 33 (20)

Grade 3 1 (6) 1 (1) 5 (3)

Grade 4 1 (6) 0 0

Grade 5 0 0 0

Action taken

a

, n (%) n=17 n=93 n=162

Investigational product withdrawn 1 (6) 1 (1) 2 (1)

Dose reduced 0 1 (1) 2 (1)

Dose increased 0 0 0

Dose not changed 16 (94) 89 (96) 153 (94)

Dose interrupted/delayed 0 8 (9) 15 (9)

Not applicable 0 1 (1) 1 (<1)

Time of onset of first occurrence, 

days

n=17 n=93 n=162

1-14 2 (12) 39 (42) 76 (47)

15-28 4 (24) 19 (20) 33 (20)

>28 11 (65) 35 (38) 53 (33)

Mean (SD) 67.6 (63.83) 34.1 (39.56) 31.1 (39.81)

Median (Min-Max) 40(1-218) 19 (2-204) 15 (1-204)

Duration of first occurrence

b

, days n=16 n=80 n=131

1-5 12 (75) 42 (53) 58 (44)

6-10 0 2 (3) 11 (8)

>10 4 (25) 36 (45) 62 (47)

Mean (SD) 15.0 (29.23) 39.1 (61.55) 41.9 (72.18)

Median (Min-Max) 2.5(1-113) 4.5(1-285) 9(1-536)

Data Source:  120-final Table8.55, Table 8.61 

a. Subjects may be included in more than 1 category

b. Only adverse events with resolution dates are included in the duration calculation.
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population and in the trametinib arm of MEK114267 were blurred vision and dry eye. 
Blurred vision, but not dry eye, was also observed in the chemotherapy arm.  The 
majority of events in the Integrated Trametinib Safety Population, the trametinib arm and 
the chemotherapy arm of MEK114267 were Grade 1.



Table 33 Ocular Events by Maximum Grade and Any Grade in MEK114267 and 
Integrated Trametinib Safety Population



Composite AE Category Maximum Grade
Preferred term 1 2 3 4 Any Grade



Integrated Trametinib Safety 
Population (N=329)
Any ocular event, n (%) 31 (9) 5 (2) 4 (1) 1 (<1) 42 (13)



Vision blurred 17 (5) 2 (<1) 1 (<1) 0 20 (6)
Dry eye 10 (3) 1 (<1) 0 0 11 (3)
Visual impairmenta 4 (1) 0 0 0 5 (2)
Chorioretinopathy 1 (<1) 0 2 (<1) 0 3 (<1)
Vitreous floaters 2 (<1) 0 0 0 2 (<1)
Glaucoma 0 2 (<1) 0 0 2 (<1)
Papilloedema 1 (<1) 1 (<1) 0 0 2 (<1)
Retinal vein occlusion 0 0 1 (<1) 1 (<1) 2 (<1)
Visual acuity reduced 2 (<1) 0 0 0 2 (<1)
Diplopia 1 (<1) 0 0 0 1 (<1)
Intraocular pressure increased 1 (<1) 0 0 0 1 (<1)
Photophobia 1 (<1) 0 0 0 1 (<1)
Retinal oedema 1 (<1) 0 0 0 1 (<1)



MEK114267 Trametinib (N=211)
Any ocular event, n (%) 15 (7) 3 (1) 2 (<1) 1 (<1) 21 (10)



Vision blurred 9 (4) 1 (<1) 0 0 10 (5)
Dry eye 6 (3) 1 (<1) 0 0 7 (3)
Visual impairment 2 (<1) 0 0 0 2 (<1)
Retinal vein occlusion 0 0 1 (<1) 1 (<1) 2 (<1)
Chorioretinopathy 0 0 1 (<1) 0 1 (<1)
Glaucoma 0 1 (<1) 0 0 1 (<1)
Papilloedema 0 1 (<1) 0 0 1 (<1)
Visual acuity reduced 1 (<1) 0 0 0 1 (<1)
Photophobia 1 (<1) 0 0 0 1 (<1)



MEK114267 Chemotherapy (N=99)
Any ocular event, n (%) 3 (3) 1 (1) 0 0 4 (4)



Vision blurred 1 (1) 1 (1) 0 0 2 (2)
Vitreous floaters 1 (1) 0 0 0 1 (1)
Diplopia 1 (1) 0 0 0 1 (1)



Data Source: 120-final Table 8.32 
Events are listed in descending order by Integrated Trametinib Safety Population Any Grade.
a. Includes 1 subject with an unknown grade.



The majority (69%) of the events were considered to be drug-related by the investigator
(Table 34).  Four subjects had Grade 3 ocular events of either central serous retinopathy 
(Subject 403077 in MEK114267 and Subject 109004 in MEK113583), blurred vision 
(Subject 111001 in MEK113583) or retinal vein occlusion (Subject 402015 in 
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population and in the trametinib arm of MEK114267 were blurred vision and dry eye.  Blurred vision, but not dry eye, was also observed in the chemotherapy arm.  The  majority of events in the Integrated Trametinib Safety Population, the trametinib arm and  the chemotherapy arm of MEK114267 were Grade 1. Table 33 Ocular Events by Maximum Grade and Any Grade in MEK114267 and  Integrated Trametinib Safety Population

Composite AE Category Maximum Grade

Preferred term 1 2 3 4 Any Grade

Integrated Trametinib Safety 

Population (N=329)

Any ocular event, n (%) 31(9) 5(2) 4(1) 1 (<1) 42(13)

Vision blurred 17 (5) 2 (<1) 1 (<1) 0 20 (6)

Dry eye 10 (3) 1 (<1) 0 0 11 (3)

Visual impairment

a

4 (1) 0 0 0 5 (2)

Chorioretinopathy 1 (<1) 0 2 (<1) 0 3 (<1)

Vitreous floaters 2 (<1) 0 0 0 2 (<1)

Glaucoma 0 2 (<1) 0 0 2 (<1)

Papilloedema 1 (<1) 1 (<1) 0 0 2 (<1)

Retinal vein occlusion 0 0 1 (<1) 1 (<1) 2 (<1)

Visual acuity reduced 2 (<1) 0 0 0 2 (<1)

Diplopia 1 (<1) 0 0 0 1 (<1)

Intraocular pressure increased 1(<1) 0 0 0 1 (<1)

Photophobia 1 (<1) 0 0 0 1 (<1)

Retinal oedema 1 (<1) 0 0 0 1 (<1)

MEK114267 Trametinib (N=211)

Any ocular event, n (%) 15 (7) 3 (1) 2(<1) 1 (<1) 21 (10)

Vision blurred 9 (4) 1 (<1) 0 0 10 (5)

Dry eye 6 (3) 1 (<1) 0 0 7 (3)

Visual impairment 2 (<1) 0 0 0 2 (<1)

Retinal vein occlusion 0 0 1 (<1) 1 (<1) 2 (<1)

Chorioretinopathy 0 0 1 (<1) 0 1 (<1)

Glaucoma 0 1 (<1) 0 0 1 (<1)

Papilloedema 0 1 (<1) 0 0 1 (<1)

Visual acuity reduced 1 (<1) 0 0 0 1 (<1)

Photophobia 1 (<1) 0 0 0 1 (<1)

MEK114267 Chemotherapy (N=99)

Any ocular event, n (%) 3(3) 1 (1) 0 0 4 (4)

Vision blurred 1 (1) 1 (1) 0 0 2 (2)

Vitreous floaters 1 (1) 0 0 0 1 (1)

Diplopia 1 (1) 0 0 0 1 (1)

Data Source: 120-final Table8.32 

Events are listed in descending order by Integrated Trametinib Safety PopulationAny Grade.

a. Includes 1 subject with an unknown grade.

The majority (69%) of the events were considered to be drug-related by the investigator

(Table 34).  Four subjects had Grade 3 ocular events of either central serous retinopathy 

(Subject403077 in MEK114267 and Subject 109004 in MEK113583), blurred vision 

(Subject 111001 inMEK113583)or retinal vein occlusion (Subject 402015 in 
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MEK114267).  One subject had a Grade 4 ocular event of retinal vein occlusion (Subject 
402315 in MEK114267). Trametinib dose interruptions (12%) and reductions (7%) due 
to ocular AEs were infrequent.  A single subject (Subject 403077 in MEK114267) in the 
Integrated Trametinib Safety Population discontinued trametinib due to an AE of Central 
Serous Retinopathy. Two SAEs of retinal vein occlusion occurred in the Integrated 
Trametinib Safety Population (Data Source: 120-final Table 8.48), 1 subject (Subject 
402906 in MEK114267) had an SAE of Grade 4 corneal graft rejection that was 
considered drug-related by the investigator, led to permanent discontinuation of study 
treatment, and resolved with sequelae (Data Source: MEK114267 Listing 18.15). This 
event is not considered an ocular event and is not listed in Table 33.  A narrative for this 
subject is provided in the MEK114267 CSR Section 13 or in Section 10 of this document.



Table 34 Summary of Subjects with Ocular Events and Characteristics in 
MEK114267 and Integrated Trametinib Safety Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Number of subjects with event 4 (4) 21 (10) 42 (13)
Number of events 4 31 58
Event characteristicsa, n (%) n=4 n=21 n=42



Serious 0 2 (10) 2 (5)
Drug-related 3 (75) 17 (81) 29 (69)



Number of occurrences, n (%) n=4 n=21 n=42
One 4 (100) 16 (76) 34 (81)
Two 0 1 (5) 2 (5)
Three or more 0 4 (19) 6 (14)



Outcomea, n (%) n=4 n=21 n=41
Recovered/resolved 2 (50) 14 (67) 27 (66)
Recovering/resolving 0 1 (5) 2 (5)
Not recovered/not resolved 2 (50) 6 (29) 14 (34)
Recovered/resolved with sequelae 0 2 (10) 2 (5)



Maximum grade, n (%) n=4 n=21 n=41
Grade 1 3 (75) 15 (71) 31 (76)
Grade 2 1 (25) 3 (14) 5 (12)
Grade 3 0 2 (10) 4 (10)
Grade 4 0 1 (5) 1 (2)



Action(s) takena, n (%) n=4 n=21 n=42
Investigational product withdrawn 0 3 (14) 3 (7)
Dose reduced 0 1 (5) 3 (7)
Dose not changed 4 (100) 17 (81) 34 (81)
Dose interrupted/delayed 0 3 (14) 5 (12)
Not applicable 0 0 1 (2)



Data Source: 120-final Table 8.56 
a. Subjects may be included in more than one category. 
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MEK114267).  One subject hada Grade 4 ocular event of retinal vein occlusion(Subject  402315 in MEK114267). Trametinib dose interruptions (12%) and reductions (7%) due  to ocular AEs were infrequent.  A single subject (Subject403077 in MEK114267) in the  Integrated Trametinib Safety Population discontinued trametinib due to an AE of Central  Serous Retinopathy. Two SAEs of retinal vein occlusion occurredin the Integrated  Trametinib Safety Population (Data Source: 120-final Table8.48), 1 subject (Subject  402906 in MEK114267) hadanSAE of Grade 4 corneal graft rejection that was  considered drug-related by the investigator, led to permanent discontinuation of study  treatment, and resolved with sequelae (Data Source: MEK114267 Listing 18.15). This  event is not considered an ocular eventand is not listed in Table 33.  A narrative for this  subject is provided in the MEK114267 CSR Section13orin Section 10of this document. Table 34 Summary of Subjects withOcular Events and Characteristics in  MEK114267 and Integrated Trametinib Safety Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Number of subjects with event 4 (4) 21 (10) 42 (13)

Number of events 4 31 58

Event characteristicsa, n (%) n=4 n=21 n=42

Serious 0 2 (10) 2 (5)

Drug-related 3 (75) 17 (81) 29 (69)

Number of occurrences, n (%) n=4 n=21 n=42

One 4 (100) 16 (76) 34 (81)

Two 0 1 (5) 2 (5)

Three or more 0 4 (19) 6 (14)

Outcomea, n (%) n=4 n=21 n=41

Recovered/resolved 2 (50) 14 (67) 27 (66)

Recovering/resolving 0 1 (5) 2 (5)

Not recovered/not resolved 2 (50) 6 (29) 14 (34)

Recovered/resolved with sequelae 0 2 (10) 2 (5)

Maximum grade, n (%) n=4 n=21 n=41

Grade 1 3 (75) 15 (71) 31 (76)

Grade 2 1 (25) 3 (14) 5 (12)

Grade 3 0 2 (10) 4 (10)

Grade 4 0 1 (5) 1 (2)

Action(s) takena, n (%) n=4 n=21 n=42

Investigational product withdrawn 0 3 (14) 3 (7)

Dose reduced 0 1 (5) 3 (7)

Dose not changed 4(100) 17 (81) 34 (81)

Dose interrupted/delayed 0 3 (14) 5 (12)

Not applicable 0 0 1 (2)

Data Source: 120-final Table8.56 

a. Subjects may be included in more than one category. 
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Table 37 Summary of Subjects with Cardiac-Related Events and Event 
Characteristics in MEK114267 and Integrated Trametinib Safety 
Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)



Trametinib
(N=211)



Trametinib
(N=329)



Number of subjects with event, n (%) 0 16 (8) 31 (9)
Number of events 0 23 41
Event characteristicsa,n (%) n=0 n=16 n=31



Serious 0 3 (19) 3 (10)
Drug-related 0 15 (94) 28 (90)



Number of occurrences, n (%) n=0 n=16 n=31
One 0 11 (69) 24 (77)
Two 0 3 (19) 4 (13)
Three or more 0 2 (13) 3 (10)



Outcomea, n (%) n=0 n=16 n=31
Recovered/resolved 0 13 (81) 22 (71)
Recovering/resolving 0 0 1 (3)
Not recovered/not resolved 0 4 (25) 10 (32)
Recovered/resolved with sequelae 0 2 (13) 3 (10)
Fatal 0 0 0



Maximum grade, n (%) n=0 n=16 n=31
Grade 1 0 2 (13) 9 (29)
Grade 2 0 10 (63) 14 (45)
Grade 3 0 4 (25) 8 (26)
Grade 4 0 0 0
Grade 5 0 0 0



Action(s) takena, n (%) n=0 n=16 n=31
Investigational product withdrawn 0 4 (25) 5 (16)
Dose reduced 0 9 (56) 11 (35)
Dose not changed 0 1 (6) 8 (26)
Dose interrupted/delayed 0 12 (75) 18 (58)
Not applicable 0 0 2 (6)



Time of onset of first occurrenceb, days n=0 n=16 n=30
1-14 0 0 0
15-28 0 5 (31) 6 (20)
>28 0 11 (69) 24 (80)
Mean (SD) 0 88.9 (78.84) 98.2 (105.41)
Median (Min-Max) 0 84.0 (16-295) 58.5 (16-526)



Duration of first occurrencebc, days n=0 n=14 n=22
1-5 0 0 0
6-10 0 3 (21) 5 (23)
>10 0 11 (79) 17 (77)
Mean (SD) 0 21.9 (16.39) 29.0 (26.42)
Median (Min-Max) 0 16 (8-71) 18 (7-114)



Data Source: 120-final Table 8.57, Table 8.63 
a. Subjects may be included in more than 1 category.  The event of cardiac failure in MEK114267 is not included.
b. Time to and duration of include LVEF decrease and LVEF dysfunction.
c. Only AEs with resolution dates are included in the duration calculation.
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Table 37 Summary of Subjects with Cardiac-Related Events and Event  Characteristics in MEK114267 and Integrated Trametinib Safety  Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

Trametinib

(N=211)

Trametinib

(N=329)

Number of subjectswith event, n (%) 0 16(8) 31(9)

Number of events 0 23 41

Event characteristics

a,

n (%) n=0 n=16 n=31

Serious 0 3 (19) 3 (10)

Drug-related 0 15(94) 28(90)

Number of occurrences, n (%) n=0 n=16 n=31

One 0 11 (69) 24 (77)

Two 0 3 (19) 4 (13)

Three or more 0 2 (13) 3 (10)

Outcome

a

, n (%) n=0 n=16 n=31

Recovered/resolved 0 13 (81) 22 (71)

Recovering/resolving 0 0 1 (3)

Not recovered/not resolved 0 4 (25) 10 (32)

Recovered/resolved with sequelae 0 2 (13) 3 (10)

Fatal 0 0 0

Maximum grade, n (%) n=0 n=16 n=31

Grade 1 0 2 (13) 9 (29)

Grade 2 0 10 (63) 14 (45)

Grade 3 0 4 (25) 8 (26)

Grade 4 0 0 0

Grade 5 0 0 0

Action(s) taken

a

, n (%) n=0 n=16 n=31

Investigational product withdrawn 0 4 (25) 5 (16)

Dose reduced 0 9 (56) 11 (35)

Dose notchanged 0 1 (6) 8 (26)

Dose interrupted/delayed 0 12 (75) 18 (58)

Not applicable 0 0 2 (6)

Time of onset of first occurrence

b

, days n=0 n=16 n=30

1-14 0 0 0

15-28 0 5 (31) 6 (20)

>28 0 11 (69) 24 (80)

Mean (SD) 0 88.9 (78.84) 98.2 (105.41)

Median (Min-Max) 0 84.0 (16-295) 58.5 (16-526)

Duration of first occurrence

bc

, days n=0 n=14 n=22

1-5 0 0 0

6-10 0 3 (21) 5 (23)

>10 0 11 (79) 17 (77)

Mean (SD) 0 21.9 (16.39) 29.0 (26.42)

Median (Min-Max) 0 16 (8-71) 18 (7-114)

Data Source: 120-final Table8.57, Table8.63 

a. Subjects may be included in more than 1 category.  The event of cardiac failure in MEK114267 is not included.

b. Time to and duration of include LVEF decrease and LVEF dysfunction.

c. Only AEs with resolution dates are included in the duration calculation.
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Grade 3 hypertension in the trametinib arm were similar to the Integrated Trametinib 
Safety Population, but more frequently reported compared with the chemotherapy arm.  
Approximately half of the reported AEs of hypertension were considered to be drug-
related by the investigator.  



Table 41 Hypertension Adverse Events by Toxicity Grades 3, 4 and Any 
Grade in MEK114267 and Integrated Trametinib Safety Population



Preferred Term MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)
n (%)



Trametinib
(N=211)



n (%)



Trametinib
(N=329)



n (%)
Maximum Grade



All 
Grades



3 4 All 
Grades



3 4 All 
Grades



3 4



Any AE
Hypertension 7 (7) 3 (3) 0 35 (17) 28 (13) 0 48 (15) 29 (9) 0



Drug–Related AE
Hypertension 1 (1) 1 (1) 0 17 (8) 14 (7) 0 23 (7) 14 (4) 0



SAE
Hypertension 0 0 0 0 0 0 0 0 0



Data Source: 120-final Table 8.13, Table 8.18, Table 8.25 
Note: No Grade 5 events in trametinib or in chemotherapy.



There were no SAEs or AEs of hypertension that led to permanent discontinuation of 
study drug (Table 42).  Few subjects (2 subjects) had dose reductions due to hypertension 
in the Integrated Trametinib Safety Population or the trametinib arm of MEK114267. 
Three subjects each had dose interruptions due to hypertension in the Integrated 
Trametinib Safety Population or the trametinib arm of MEK114267.  No subjects in the 
chemotherapy arm had a dose reduction or delay due to hypertension.



Onset of hypertension generally occurred after 14 days, with the mean time to onset for 
the first episode of hypertension in the Integrated Trametinib Safety Population of 
52.3 days, and a mean duration of 66.8 days. The mean time to onset for the first episode 
of hypertension in the trametinib arm of MEK114267 was 43.7 days and the mean 
duration was 63.0 days.
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Grade 3 hypertension in the trametinib arm were similar to the Integrated Trametinib  Safety Population, but more frequently reported compared with the chemotherapy arm.   Approximately half of the reported AEs of hypertension were considered to be drug- related by the investigator.   Table 41 Hypertension Adverse Events by Toxicity Grades 3, 4 and Any  Grade in MEK114267 and Integrated Trametinib Safety Population

Preferred Term MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

n (%)

Trametinib

(N=211)

n (%)

Trametinib

(N=329)

n (%)

Maximum Grade

All 

Grades

3 4 All 

Grades

3 4 All 

Grades

3 4

Any AE

Hypertension 7 (7) 3 (3) 0 35(17) 28(13) 0 48(15) 29(9) 0

Drug–Related AE

Hypertension 1 (1) 1 (1) 0 17(8) 14(7) 0 23(7) 14(4) 0

SAE

Hypertension 0 0 0 0 0 0 0 0 0

Data Source: 120-final Table8.13, Table 8.18, Table 8.25 

Note: No Grade 5 events in trametinib or in chemotherapy.

There were no SAEs or AEs of hypertension that led to permanent discontinuation of 

study drug (Table 42).  Few subjects(2 subjects)had dose reductionsdue to hypertension 

in the Integrated Trametinib Safety Populationor the trametinib armof MEK114267. 

Three subjects each had dose interruptionsdue to hypertension in the Integrated 

Trametinib Safety Populationor the trametinib armof MEK114267.  No subjects in the 

chemotherapy arm had a dose reduction or delaydue to hypertension.

Onset of hypertension generally occurred after 14 days, with the mean time to onset for 

the first episode of hypertension in the Integrated Trametinib Safety Populationof 

52.3days, and a mean duration of 66.8days.The mean time to onset for the first episode 

of hypertension in the trametinib arm of MEK114267 was 43.7days and the mean 

duration was 63.0days.
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Table 42 Summary of Subjects with Hypertension Events and Event 
Characteristics in MEK114267 and Integrated Trametinib Safety 
Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99)



Trametinib
(N=211)



Trametinib
(N=329)



Number of subjects with event, n (%) 7 (7) 35 (17) 48 (154)
Number of events 7 48 62
Event characteristicsa, n (%) n=7 n=35 n=48



Serious 0 0 0
Drug-related 1 (14) 17 (49) 23 (48)



Number of occurrences, n (%) n=7 n=35 n=48
One 7 (100) 27 (77) 39 (81)
Two 0 5 (14) 6 (13)
Three or more 0 3 (9) 3 (6)



Outcomea, n (%) n=7 n=35 n=48
Recovered/resolved 5 (71) 21 (60) 26 (54)
Recovering/resolving 0 2 (6) 3 (6)
Not recovered/not resolved 2 (29) 15 (43) 23 (48)
Recovered/resolved with sequelae 0 1 (3) 1 (2)
Fatal 0 0 0



Maximum grade, n (%) n=7 n=35 n=48
Grade 1 1 (14) 1 (3) 5 (10)
Grade 2 3 (43) 6 (17) 14 (29)
Grade 3 3 (43) 28 (80) 29 (60)
Grade 4 0 0 0
Grade 5 0 0 0



Action takena, n (%) n=7 n=35 n=48
Investigational product withdrawn 0 0 0
Dose reduced 0 2 (6) 2 (4)
Dose increased 0 0 0
Dose not changed 7 (100) 34 (97) 46 (96)
Dose interrupted/delayed 0 3 (9) 3 (6)
Not applicable 0 1 (3) 2 (4)



Time of onset of first occurrence, days n=7 n=35 n=48
1-14 0 3 (9) 5 (10)
15-28 4 (57) 19 (54) 19 (40)
>28 3 (43) 13 (37) 24 (50)
Mean (SD) 43.1 (26.98) 43.7 (42.79) 52.3 (50.95)
Median (Min-Max) 23 (22-85) 22.0 (1-168) 26.5 (1-225)



Duration of first occurrenceb, days n=5 n=22 n=27
1-5 1 (20) 2 (9) 2 (7)
6-10 0 0 0
>10 4 (80) 20 (91) 25 (93)
Mean (SD) 71.2 (100.45) 63.0 (71.76) 66.8 (71.82)
Median (Min-Max) 22 (1-246) 36.0 (1- 310) 32.0 (1-310)



Data Source:  120-final Table 8.58 Table 8.64 
a. Subjects may be included in more than one category
b. Only AEs with resolution dates are included in the duration calculation.
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Table 42 Summary of Subjects with Hypertension Eventsand Event  Characteristicsin MEK114267 and Integrated TrametinibSafety  Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99)

Trametinib

(N=211)

Trametinib

(N=329)

Number of subjects with event, n (%) 7(7) 35 (17) 48 (154)

Number of events 7 48 62

Event characteristics

a

, n (%) n=7 n=35 n=48

Serious 0 0 0

Drug-related 1 (14) 17 (49) 23 (48)

Number of occurrences, n (%) n=7 n=35 n=48

One 7 (100) 27 (77) 39 (81)

Two 0 5 (14) 6 (13)

Three or more 0 3 (9) 3 (6)

Outcome

a

, n (%) n=7 n=35 n=48

Recovered/resolved 5 (71) 21 (60) 26 (54)

Recovering/resolving 0 2 (6) 3 (6)

Not recovered/not resolved 2 (29) 15 (43) 23 (48)

Recovered/resolved with sequelae 0 1 (3) 1 (2)

Fatal 0 0 0

Maximum grade, n (%) n=7 n=35 n=48

Grade 1 1 (14) 1 (3) 5 (10)

Grade 2 3 (43) 6 (17) 14 (29)

Grade 3 3 (43) 28 (80) 29 (60)

Grade 4 0 0 0

Grade 5 0 0 0

Action taken

a

, n (%) n=7 n=35 n=48

Investigational product withdrawn 0 0 0

Dose reduced 0 2 (6) 2 (4)

Dose increased 0 0 0

Dose not changed 7 (100) 34 (97) 46 (96)

Dose interrupted/delayed 0 3 (9) 3 (6)

Not applicable 0 1 (3) 2 (4)

Time of onset of first occurrence, days n=7 n=35 n=48

1-14 0 3 (9) 5 (10)

15-28 4 (57) 19 (54) 19 (40)

>28 3 (43) 13 (37) 24 (50)

Mean (SD) 43.1 (26.98) 43.7 (42.79) 52.3 (50.95)

Median (Min-Max) 23 (22-85) 22.0 (1-168) 26.5 (1-225)

Duration of first occurrence

b

, days n=5 n=22 n=27

1-5 1 (20) 2 (9) 2 (7)

6-10 0 0 0

>10 4 (80) 20 (91) 25 (93)

Mean (SD) 71.2 (100.45) 63.0 (71.76) 66.8 (71.82)

Median (Min-Max) 22 (1-246) 36.0 (1-310) 32.0 (1-310)

Data Source:  120-final Table8.58 Table 8.64 

a. Subjects may be included in more than one category

b. Only AEs with resolution dates are included in the duration calculation.
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Table 47 Hepatic Adverse Events of Special Interest by Maximum Grade –
MEK114267 and Integrated Trametinib Safety Population



Composite AE Category Maximum Grade
Preferred term 1 2 3 4 Any 



Grade
Integrated Trametinib Safety Population 
(N=329)
Any hepatic event, n (%) 20 (6) 8 (2) 9 (3) 2 (<1) 39 (12)



Aspartate aminotransferase increased 18 (5) 8 (2) 5 (2) 1 (<1) 32 (10)
Alanine aminotransferase increased 12 (4) 4 (1) 9 (3) 0 25 (8)
Tramsaminases increased 3 (<1) 0 0 0 3 (<1)
Blood bilirubin increased 1 (<1) 0 0 1 (<1) 2 (<1)
Hepatic enzyme increased 0 0 0 0 0



MEK114267 Trametinib (N=211)
Any hepatic event, n (%) 11 (5) 5 (2) 6 (3) 2 (<1) 24 (11)



Aspartate aminotransferase increased 11 (5) 6 (3) 3 (1) 1 (<1) 21 (10)
Alanine aminotransferase increased 9 (4) 2 (<1) 7 (3) 0 18 (9)
Tramsaminases increased 0 0 0 0 0
Blood bilirubin increased 1 (<1) 0 0 1 (<1) 2 (<1)
Hepatic enzyme increased 0 0 0 0 0



MEK114267 Chemotherapy (N=99)
Any hepatic event, n (%) 2 (2) 1 (1) 2 (2) 0 5 (5)



Aspartate aminotransferase increased 1 (1) 0 0 0 1 (1)
Alanine aminotransferase increased 2 (2) 1 (1) 0 0 3 (3)
Tramsaminases increased 0 0 0 0 0
Blood bilirubin increased 0 0 1 (1) 0 1 (1)
Hepatic enzyme increased 0 0 1 (1) 0 1 (1)



Data Source: 120-final Table 8.32 
Note: No Grade 5 events in Trametinib or in Chemotherapy



Most hepatic events in the Integrated Trametinib Safety Population and in both treatment 
arms of MEK114267 were Grade 1 or 2.  In the Integrated Trametinib Safety Population, 
there were 9 subjects with Grade 3 and 2 subjects with Grade 4 hepatic events (Table 48).  
In the trametinib arm of MEK114267, there were 6 subjects with Grade 3 events (AST 
and/or ALT increased) and 2 subjects with Grade 4 events (blood bilirubin increased and 
aspartate aminotransferase increased).  The 3 additional subjects with Grade 3 events in 
the integrated trametinib population were in MEK113583.  Of note, there were no 
subjects with hepatic events among the 21 subjects with metastatic melanoma treated 
with trametinib 2 mg once daily in MEK111054 who were included in the Integrated 
Trametinib Safety Population.  Two subjects in the chemotherapy arm of MEK114267 
had Grade 3 events and no subjects had Grade 4 events.  Both of these events were 
reported as SAEs (blood bilirubin increased, hepatic enzymes increased); however, no 
subjects in the chemotherapy arm stopped treatment due to a hepatic event.  



Hepatic events in the Integrated Trametinib Safety Population occurred throughout the 
treatment period, with a median time to onset of 29.0 days, and a median duration of the
event of 33.0 days (Table 48).  In MEK114267, the median time to onset and duration of 
hepatic events in the trametinib arm were longer than in the Integrated Trametinib Safety 
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Table 47 Hepatic Adverse Events of Special Interest by Maximum Grade – MEK114267 and Integrated Trametinib Safety Population

Composite AE Category Maximum Grade

Preferred term 1 2 3 4 Any 

Grade

Integrated Trametinib Safety Population 

(N=329)

Any hepatic event, n (%) 20 (6) 8 (2) 9 (3) 2 (<1) 39 (12)

Aspartate aminotransferase increased 18 (5) 8 (2) 5 (2) 1 (<1) 32 (10)

Alanine aminotransferase increased 12 (4) 4 (1) 9 (3) 0 25 (8)

Tramsaminases increased 3 (<1) 0 0 0 3 (<1)

Blood bilirubin increased 1 (<1) 0 0 1 (<1) 2 (<1)

Hepatic enzyme increased 0 0 0 0 0

MEK114267 Trametinib (N=211)

Any hepatic event, n (%) 11 (5) 5 (2) 6 (3) 2 (<1) 24 (11)

Aspartate aminotransferase increased 11 (5) 6 (3) 3 (1) 1 (<1) 21 (10)

Alanine aminotransferase increased 9 (4) 2 (<1) 7 (3) 0 18 (9)

Tramsaminases increased 0 0 0 0 0

Blood bilirubin increased 1 (<1) 0 0 1 (<1) 2 (<1)

Hepatic enzyme increased 0 0 0 0 0

MEK114267 Chemotherapy (N=99)

Any hepatic event, n (%) 2 (2) 1 (1) 2 (2) 0 5 (5)

Aspartate aminotransferase increased 1 (1) 0 0 0 1 (1)

Alanine aminotransferase increased 2 (2) 1 (1) 0 0 3 (3)

Tramsaminases increased 0 0 0 0 0

Blood bilirubin increased 0 0 1 (1) 0 1 (1)

Hepatic enzyme increased 0 0 1 (1) 0 1 (1)

Data Source: 120-final Table8.32 

Note: No Grade 5 events in Trametinib or in Chemotherapy

Most hepatic events in the Integrated Trametinib Safety Population and in both treatment 

arms of MEK114267 were Grade 1 or 2.  In the Integrated Trametinib Safety Population, 

there were9subjects with Grade 3 and 2subjectswith Grade 4 hepatic events (Table 48).  

In the trametinib arm of MEK114267, there were 6 subjects with Grade 3 events (AST 

and/or ALT increased) and 2 subjects with Grade 4 events(blood bilirubin increasedand 

aspartate aminotransferase increased).  The 3 additional subjects with Grade 3 events in 

the integrated trametinib population were in MEK113583.  Of note, there were no 

subjects with hepatic events amongthe 21 subjects with metastatic melanoma treated 

with trametinib 2 mg once daily in MEK111054 who were included in the Integrated 

Trametinib Safety Population.  Two subjects in the chemotherapy arm of MEK114267 

had Grade 3 events and no subjects had Grade4 events.  Both of these events were 

reported as SAEs (blood bilirubin increased, hepatic enzymes increased); however, no 

subjects in the chemotherapy arm stopped treatmentdue to a hepatic event.  

Hepatic events in the Integrated Trametinib Safety Population occurred throughout the 

treatment period, with a median time to onset of 29.0 days, and a median duration of the

event of 33.0days (Table 48).  In MEK114267, the median time to onset and duration of 

hepatic events in the trametinib arm were longer than in the Integrated Trametinib Safety 
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Table 48 Summary of Subjects with Hepatic Events and Event Characteristics 
in MEK114267 and Integrated Trametinib Safety Population



MEK114267 Integrated Safety 
Population



Chemotherapy
(N=99) 



Trametinib
(N=211)



Trametinib
(N=329)



Number of subjects with event, n (%) 5 (5) 24 (11) 39 (12)
Number of events 6 54 82
Event characteristicsa, n (%) n=5 n=24 n=39



Serious 2 (40) 3 (13) 3 (8)
Drug-related 2 (40) 17 (71) 28 (72)



Number of occurrences, n (%) n=5 n=24 n=39
One 4 (80) 5 (21) 13 (33)
Two 1 (20) 11 (46) 16 (41)
Three or more 0 8 (33) 10 (26)



Outcomea, n (%) n=5 n=24 n=39
Recovered/resolved 3 (60) 21 (88) 36 (92)
Recovering/resolving 0 1 (4) 1 (3)
Not recovered/not resolved 2 (40) 8 (33) 9 (23)
Recovered/resolved with sequelae 0 1 (4) 3 (8)



Maximum grade, n (%) n=5 n=24 n=39
Grade 1 2 (40) 11 (46) 20 (51)
Grade 2 1 (20) 5 (21) 8 (21)
Grade 3 2 (40) 6 (25) 9 (23)
Grade 4 0 2 (8) 2 (5)
Grade 5 0 0 0



Action(s) takena, n (%) n=5 n=24 n=39
Investigational product withdrawn 0 4 (17) 4 (10)
Dose reduced 1 (20) 4 (17) 5 (13)
Dose not changed 3 (60) 20 (83) 34 (87)
Dose interrupted/delayed 1 (20) 6 (25) 8 (21)
Not applicable 0 1 (4) 2 (5)



Time of onset of first occurrence, days n=5 n=24 n=39
1-14 1 (20) 2 (8) 7 (18)
15-28 2 (40) 7 (29) 9 (23)
>28 2 (40) 15 (63) 23 (59)
Mean (SD) 77.2 (113.94) 78.6 (90.26) 59.6 (75.74)
Median (minimum – maximum) 28 (6-278) 43 (1-358) 29.0 (1-358)



Duration of first occurrenceb, days n=3 n=20 n=34
1-5 0 0 0
6-10 0 0 1 (3)
>10 3 (100) 20 (100) 33 (97)
Mean (SD) 25.0 (8.54) 55.2 (49.51) 50.3 (45.77)
Median (Minimum – maximum) 24.0 (17-34) 43.0 (11-203) 33.0 (8-203)



Data Source: 120-final Table 8.54, Table 8.60 
a. Subjects may be included in more than one category
b. Only AEs with resolution dates are included in the duration calculation.
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Table 48 Summary of Subjects with Hepatic Events and Event Characteristics  in MEK114267 and Integrated Trametinib Safety Population

MEK114267 Integrated Safety 

Population

Chemotherapy

(N=99) 

Trametinib

(N=211)

Trametinib

(N=329)

Number of subjects with event, n (%) 5(5) 24(11) 39(12)

Number of events 6 54 82

Event characteristics

a

, n (%) n=5 n=24 n=39

Serious 2 (40) 3 (13) 3 (8)

Drug-related 2 (40) 17 (71) 28 (72)

Number of occurrences, n (%) n=5 n=24 n=39

One 4 (80) 5 (21) 13 (33)

Two 1 (20) 11 (46) 16 (41)

Three or more 0 8 (33) 10 (26)

Outcome

a

, n (%) n=5 n=24 n=39

Recovered/resolved 3 (60) 21 (88) 36 (92)

Recovering/resolving 0 1 (4) 1 (3)

Not recovered/not resolved 2 (40) 8 (33) 9 (23)

Recovered/resolved with sequelae 0 1 (4) 3 (8)

Maximum grade, n (%) n=5 n=24 n=39

Grade 1 2 (40) 11 (46) 20 (51)

Grade 2 1 (20) 5 (21) 8 (21)

Grade 3 2 (40) 6 (25) 9 (23)

Grade 4 0 2 (8) 2 (5)

Grade 5 0 0 0

Action(s) taken

a

, n (%) n=5 n=24 n=39

Investigational product withdrawn 0 4 (17) 4 (10)

Dose reduced 1 (20) 4 (17) 5 (13)

Dose not changed 3 (60) 20 (83) 34 (87)

Dose interrupted/delayed 1 (20) 6 (25) 8 (21)

Not applicable 0 1 (4) 2 (5)

Time of onset of first occurrence, days n=5 n=24 n=39

1-14 1 (20) 2 (8) 7 (18)

15-28 2 (40) 7 (29) 9 (23)

>28 2 (40) 15 (63) 23 (59)

Mean (SD) 77.2 (113.94) 78.6 (90.26) 59.6 (75.74)

Median (minimum –maximum) 28 (6-278) 43 (1-358) 29.0 (1-358)

Duration of first occurrence

b

, days n=3 n=20 n=34

1-5 0 0 0

6-10 0 0 1 (3)

>10 3 (100) 20 (100) 33 (97)

Mean (SD) 25.0 (8.54) 55.2 (49.51) 50.3 (45.77)

Median (Minimum –maximum) 24.0 (17-34) 43.0 (11-203) 33.0 (8-203)

Data Source: 120-final Table8.54,Table 8.60 

a. Subjects may be included in more than one category

b. Only AEs with resolution dates are included in the duration calculation.
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Table 50 Summary of Worst Case Grade Changes from Baseline in Hematology Parameters in MEK114267 and the
Integrated Trametinib Safety Population



Test Chemotherapy (N=99)
n (%)



Trametinib (N=211)
n (%)



Integrated Trametinib Safety Population (N=329)
n (%)



na Any Grade 
Increase



Increase to 
Grade 3



Increase to 
Grade 4



na Any Grade 
Increase



Increase to 
Grade 3



Increase to 
Grade 4



na Any Grade 
Increase



Increase to 
Grade 3



Increase to 
Grade 4



Hemoglobin 
(increased)



94 3 (3) 0 0 209 1 (<1) 0 0 327 4 (1) 2 (<1) 0



Hemoglobin 
(anemia)



94 25 (27) 3 (3) 0 209 89 (43) 6 (3) 0 327 132 (40) 13 (4) 0



Lymphocytes 
(increased)



94 2 (2) 0 0 209 8 (4) 0 0 327 15 (5) 0 0



Lymphocytes 
(decreased)



94 29 (31) 5 (5 ) 0 209 28 (13) 4 (2) 0 327 50 (15) 10 (3) 1 (<1)



Neutrophil 
count 
decreased



94 22 (23) 5 (5) 2 (2) 209 32 (15) 0 0 327 47 (14) 0 0



Platelet count 
decreased



94 20 (21) 0 2 (2) 208 33 (16) 0 0 325 61 (19) 0 1 (<1)



White blood cell 
decreased



94 30 (32)) 5 (5) 1 (1) 209 35 (17) 0 0 326 52 (16) 0 0



Data Source: 120-final Table 8.73 
Grades are based on CTCAE v4.0.
Note: Subjects with missing baseline grade, including those where the test is not performed at baseline are assumed to have baseline grade of 0. All increases are an increase in grade 
from baseline.
a. Number of subjects with laboratory values post-baseline.
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Table50 Summary of Worst Case Grade Changes from Baseline in HematologyParameters in MEK114267 and the Integrated Trametinib Safety Population

Test Chemotherapy (N=99)

n (%)

Trametinib (N=211)

n (%)

Integrated Trametinib Safety Population (N=329)

n (%)

na Any Grade 

Increase

Increase to 

Grade3

Increase to 

Grade4

na Any Grade 

Increase

Increase to 

Grade3

Increase to 

Grade4

na Any Grade 

Increase

Increase to 

Grade3

Increase to 

Grade4

Hemoglobin 

(increased)

94 3 (3) 0 0 209 1 (<1) 0 0 327 4 (1) 2 (<1) 0

Hemoglobin 

(anemia)

94 25 (27) 3 (3) 0 209 89 (43) 6 (3) 0 327 132 (40) 13 (4) 0

Lymphocytes 

(increased)

94 2 (2) 0 0 209 8 (4) 0 0 327 15 (5) 0 0

Lymphocytes 

(decreased)

94 29 (31) 5 (5 ) 0 209 28 (13) 4 (2) 0 327 50 (15) 10 (3) 1 (<1)

Neutrophil 

count 

decreased

94 22 (23) 5 (5) 2 (2) 209 32 (15) 0 0 327 47 (14) 0 0

Platelet count 

decreased

94 20 (21) 0 2 (2) 208 33 (16) 0 0 325 61 (19) 0 1 (<1)

White blood cell 

decreased

94 30 (32)) 5 (5) 1 (1) 209 35 (17) 0 0 326 52 (16) 0 0

Data Source: 120-final Table8.73 

Grades are based on CTCAE v4.0.

Note: Subjects with missing baseline grade, including those where the test is not performed at baseline are assumed to have baseline grade of 0. All increases are an increase in grade 

from baseline.

a. Number of subjects with laboratory values post-baseline.
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Table 51 Summary of Worst Case Grade Changes from Baseline in Clinical Chemistry Parameters in MEK114267 and the 
Integrated Trametinib Safety Population



Test Chemotherapy (N=99)
n (%)



Trametinib (N=211)
n (%)



Integrated Trametinib Safety Population
n (%)



na Any Grade 
Increase



Increase 
to Grade 3



Increase to 
Grade 4



na Any 
Grade 



Increase



Increase to 
Grade 3



Increase to 
Grade 4



na Any Grade 
Increase



Increase to 
Grade 3



Increase to 
Grade 4



Hypoalbuminemia 93 22 (24) 1 (1) 0 209 102 (49) 7 (3) 0 327 172 (53) 12 (4) 0
ALP increased 94 17 (18) 3 (3) 0 209 55 (26) 4 (2) 0 327 89 (27) 8 (2) 0
ALT increased 94 19 (20) 3 (3) 0 209 89 (43) 9 (4) 0 325 118 (36) 11 (3) 0
AST increased 94 15 (16) 1 (1) 0 209 130 (62) 6 (3) 1 (<1) 327 207 (63) 11 (3) 1 (<1)
Blood bilirubin 
increased



91 4 (4) 1 (1) 0 206 8 (4) 0 1 (<1) 322 11 (3) 1 (<1) 1 (<1)



Calcium 
(hypercalcemia)



93 12 (13) 2 (2) 0 209 12 (6) 0 0 327 15 (5) 0 0



Calcium 
(hypocalcemia)



93 3 (3) 1 (1) 0 209 3 (1) 0 1 (<1) 327 49 (15) 0 2 (<1)



Creatinine increased 94 6 (6) 0 0 210 12 (6) 0 0 328 25 (8) 0 0
Glucose 
(hyperglycemia)



95 48 (51) 1 (1) 0 209 108 (52) 3 (1) 0 327 164 (50) 6 (2) 0



Glucose 
(hypoglycemia)



95 3 (3) 0 0 209 24 (11) 0 0 327 41 (13) 1 (<1) 0



Potassium 
(hyperkalemia)



94 6 (6) 0 0 209 13 (6) 3 (1) 0 327 29 (9) 3 (<1) 0



Potassium 
(hypokalemia)



94 5 (5) 1 (1) 0 209 9 (4) 0 0 327 27 (8) 5 (2) 0



Sodium 
(hypernatremia)



94 4 (4) 0 0 209 21 (10) 0 0 327 24 (7) 0 0



Sodium 
(hyponatremia)



94 7 (7) 3 (3) 0 209 16 (8) 5 (2) 1 (<1) 327 45 (14) 13 (4) 1 (<1)



Magnesium 
(hypermagnesemia)



NA NA NA NA NA NA NA NA 115 0 0 0



Magnesium 
(hypomagnesemia)



NA NA NA NA NA NA NA NA 115 17 (15) 0 0



Hypophospatemia NA NA NA NA NA NA NA NA 118 14 (12) 0 0
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Table 51 Summary of Worst Case Grade Changes from Baseline in Clinical Chemistry Parameters in MEK114267 and the  Integrated Trametinib Safety Population

Test Chemotherapy (N=99)

n (%)

Trametinib (N=211)

n (%)

Integrated Trametinib Safety Population

n (%)

na Any Grade 

Increase

Increase 

to Grade3

Increase to 

Grade4

na Any 

Grade 

Increase

Increase to 

Grade3

Increase to 

Grade4

na Any Grade 

Increase

Increase to 

Grade3

Increase to 

Grade4

Hypoalbuminemia 93 22 (24) 1 (1) 0 209 102 (49) 7 (3) 0 327 172 (53) 12 (4) 0

ALP increased 94 17 (18) 3 (3) 0 209 55 (26) 4 (2) 0 327 89 (27) 8 (2) 0

ALT increased 94 19 (20) 3 (3) 0 209 89 (43) 9 (4) 0 325 118 (36) 11 (3) 0

AST increased 94 15 (16) 1 (1) 0 209 130 (62) 6 (3) 1 (<1) 327 207 (63) 11 (3) 1 (<1)

Blood bilirubin 

increased

91 4 (4) 1 (1) 0 206 8 (4) 0 1 (<1) 322 11 (3) 1 (<1) 1 (<1)

Calcium 

(hypercalcemia)

93 12 (13) 2 (2) 0 209 12 (6) 0 0 327 15 (5) 0 0

Calcium 

(hypocalcemia)

93 3 (3) 1 (1) 0 209 3 (1) 0 1 (<1) 327 49 (15) 0 2 (<1)

Creatinine increased 94 6 (6) 0 0 210 12 (6) 0 0 328 25 (8) 0 0

Glucose 

(hyperglycemia)

95 48 (51) 1 (1) 0 209 108 (52) 3 (1) 0 327 164 (50) 6 (2) 0

Glucose 

(hypoglycemia)

95 3 (3) 0 0 209 24 (11) 0 0 327 41 (13) 1 (<1) 0

Potassium 

(hyperkalemia)

94 6 (6) 0 0 209 13 (6) 3 (1) 0 327 29 (9) 3 (<1) 0

Potassium 

(hypokalemia)

94 5 (5) 1 (1) 0 209 9 (4) 0 0 327 27 (8) 5 (2) 0

Sodium 

(hypernatremia)

94 4 (4) 0 0 209 21 (10) 0 0 327 24 (7) 0 0

Sodium 

(hyponatremia)

94 7 (7) 3 (3) 0 209 16 (8) 5 (2) 1 (<1) 327 45 (14) 13 (4) 1 (<1)

Magnesium 

(hypermagnesemia)

NA NA NA NA NA NA NA NA  115 0 0 0

Magnesium 

(hypomagnesemia)

NA NA NA NA NA NA NA NA  115 17 (15) 0 0

Hypophospatemia NA NA NA NA NA NA NA NA  118 14 (12) 0 0
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Table 1 Overview of Studies Evaluating the Efficacy of Combination 
Dabrafenib and Trametinib in Unresectable and/or Metastatic BRAF 
V600 Mutation-Positive Melanoma



Study BRF113220
Part C



BRF113220
Part B



BRF113220
Part D



Critical Design Features Randomized, open-label Dose-escalation and 
safety/efficacy expansion



Randomized, open-label



Prior Anti-Cancer 
Therapy



No prior BRAF or MEK 
inhibitor therapy
Up to one regimen of 
chemotherapy and/or IL-2 in 
the metastatic setting



No prior BRAF or MEK 
inhibitor therapy
Previous BRAF inhibitor 
therapy (expansion 
cohort)



No prior BRAF inhibitor 
therapy



BRAF mutation BRAF V600-positive
(V600E, V600K or V600D)



BRAF V600-positive
(V600E, V600K or V600D)



BRAF V600-positive
(V600E or V600K)



Dabrafenib Capsule 
Type



Gelatina Gelatina HPMC



Disease Assessment 
Schedule



Every 8 weeks Every 8 weeks Every 8 weeks 



Number of subjects
Study treatment



162
dabrafenib monotherapy: 54



Crossover to 150/2: 43
150/1 combination: 54
150/2 combination: 54



135b



150/2 combination: 
BRAFi-naïve: 24
BRAFi-treated: 26



110c



150/2 combination: 39



Efficacy Endpoints
Primary PFS, ORR (CR + PR), 



Duration of Response
N/A N/A



Secondary OS ORR (CR + PR) ORR (CR + PR)
Abbreviations: BRAF=; BRAFi=BRAF inhibitor; CR=complete response; CPSR=clinical pharmacology study report; 
DTIC=dacarbazine; HPMC=hydoxypropyl-methylcellulose; IL-2=interleukin 2; ITT=intent to treat population; NA= not 
applicable; ORR=overall response rate; PFS=progression free survival; PR=partial response; subpops=subpopulations
a. Some subjects in Parts B and C received HPMC capsules for approximately 2 months, on average.
b. Additional dose groups include: 75/1 combination (n=6); 150/1 combination (n=22); and 150/1.5 combination 



(n=25). These results are reported in the BRF113220 CPSR.
c. Additional dose groups include: dabrafenib 75→75/2 (n=12); dabrafenib 150→150/2 (n=16); 75/2 combination



(n=43). These results are reported in the BRF113220 CPSR.
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Table 1 Overview of Studies Evaluating the Efficacy of Combination  Dabrafenib and Trametinibin Unresectable and/or Metastatic BRAF  V600 Mutation-Positive Melanoma

Study BRF113220

PartC

BRF113220

Part B

BRF113220

Part D

Critical Design Features Randomized, open-label Dose-escalation and 

safety/efficacy expansion

Randomized, open-label

Prior Anti-Cancer 

Therapy

No prior BRAF or MEK 

inhibitor therapy

Up to one regimen of 

chemotherapy and/or IL-2 in 

the metastatic setting

No prior BRAF or MEK 

inhibitor therapy

Previous BRAF inhibitor 

therapy (expansion 

cohort)

No prior BRAF inhibitor 

therapy

BRAF mutation  BRAF V600-positive

(V600E, V600K or V600D)

BRAF V600-positive

(V600E, V600K or V600D)

BRAF V600-positive

(V600E or V600K)

Dabrafenib Capsule 

Type

Gelatina Gelatina HPMC

Disease Assessment 

Schedule

Every 8 weeks Every 8 weeks Every 8 weeks 

Number of subjects

Study treatment

162

dabrafenib monotherapy: 54

Crossover to 150/2: 43

150/1combination: 54

150/2 combination: 54

135b

150/2 combination: 

BRAFi-naïve: 24

BRAFi-treated: 26

110c

150/2 combination: 39

Efficacy Endpoints

Primary PFS, ORR (CR + PR), 

Duration of Response

N/A N/A

Secondary OS ORR (CR + PR) ORR (CR + PR)

Abbreviations:BRAF=; BRAFi=BRAF inhibitor; CR=complete response; CPSR=clinical pharmacology study report; 

DTIC=dacarbazine; HPMC=hydoxypropyl-methylcellulose; IL-2=interleukin 2; ITT=intent to treat population; NA= not 

applicable; ORR=overall response rate; PFS=progression free survival; PR=partial response; subpops=subpopulations

a. Some subjects in Parts B and C received HPMC capsules for approximately 2months, on average.

b. Additional dose groups include:75/1 combination (n=6);150/1 combination (n=22);and 150/1.5 combination 

(n=25). These results are reported in the BRF113220 CPSR.

c. Additional dose groups include: dabrafenib 75→75/2(n=12); dabrafenib 150→150/2 (n=16); 75/2 combination

(n=43). These results are reported in the BRF113220 CPSR.
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Table 4 Subject Disposition and Reasons for Study Withdrawal 
(BRF113220 Part C, ITT Population)



Treatment Groups Total
(All Dose 
Groups)



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 54 54 54 162
Subject Status, n (%)



Died 19 (35) 18 (33) 14 (26) 51 (31)
Ongoing in study 35 (65) 32 (59) 40 (74) 107 (66)



On study treatment 16 (30) a 23 (43) 23 (43) 62 (38)
In follow-up 19 (35) 9 (17) 17 (31) 45 (28)



Withdrawn from study 0 4 (7) 0 4 (2)
Primary Reason for Study Withdrawalb, n (%)



Withdrew consent 0 4 (7) 0 4 (2)
m5.3.5.3 ISE Section 3.1.1.1 (Table 6)
Abbreviations:  BID=twice a day; QD=once daily
a. Monotherapy group includes data from the crossover phase.
b. Subjects may have only one primary reason for withdrawal.



At the time of the data cut-off, 42% of subjects randomized to 150/2 combination therapy 
in Part C and 43% of subjects randomized to 150/1 combination therapy were still 
receiving their study treatment, compared to 6% of subjects randomized to dabrafenib 
monotherapy (Table 5).  Disease progression was the most common reason for 
discontinuing investigative product (IP) (both drugs in the combination therapy groups) 
in each of the treatment groups during the randomized phase.  Note that for the 
dabrafenib monotherapy group, 43 subjects discontinued randomized IP due to disease 
progression and crossed over to combination therapy.  Discontinuation due to adverse 
events (AEs) was more common in the combination therapy groups compared with the 
dabrafenib monotherapy group.
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Table4 Subject Disposition and Reasons for Study Withdrawal  (BRF113220 Part C, ITTPopulation)

Treatment Groups Total

(All Dose 

Groups)

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mgQD

N 54 54 54 162

Subject Status, n (%)

Died 19 (35) 18 (33) 14 (26) 51 (31)

Ongoing in study 35 (65) 32 (59) 40 (74) 107 (66)

On study treatment 16 (30)a 23 (43) 23 (43) 62 (38)

In follow-up 19 (35) 9 (17) 17 (31) 45 (28)

Withdrawn from study 0 4 (7) 0 4 (2)

Primary Reason for Study Withdrawalb, n (%)

Withdrew consent 0 4 (7) 0 4 (2)

m5.3.5.3 ISE Section3.1.1.1 (Table6)

Abbreviations:  BID=twice a day; QD=once daily

a. Monotherapy groupincludes data from the crossover phase.

b. Subjects may have only one primary reason for withdrawal.

At the time of the data cut-off, 42% of subjects randomized to 150/2 combination therapy 

in Part C and 43% of subjects randomized to 150/1 combination therapy were still 

receiving their study treatment, compared to6% of subjects randomized to dabrafenib 

monotherapy (Table 5).  Disease progression was the most common reason for 

discontinuing investigative product (IP)(both drugs in the combination therapy groups) 

in each of the treatment groups during the randomized phase.  Note that for the 

dabrafenib monotherapy group, 43subjects discontinued randomized IP due to disease 

progression and crossed over to combination therapy.  Discontinuation due to adverse 

events (AEs)was more common in the combination therapy groups compared with the 

dabrafenib monotherapy group.
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Table 5 Study Treatment Status (BRF113220 Part C All Treated Population)



Treatment Groups Total
(All Dose 
Groups)



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib -- 1 mg QD 2 mg QD



N 53a 54 55a 162
Treatment Status, n (%)



Ongoing 3 (6) 23 (43) 23 (42) 49 (30)
Discontinued 7 (13) 31 (57) 32 (58) 70 (43)



Disease progression 5 (9) b 26 (48) 25 (45) 56 (35)
AE 1 (2) b 3 (6) 7 (13) 11 (7)
Subject or proxy 



decision
1 (2) b 2 (4) 0 3 (2)



Crossed-over 43 (81) 0 0 43 (27)
Ongoing 13 (30) -- -- 13 (30)
Discontinued 30 (70) -- -- 30 (70)



Reason for Treatment Discontinuation, n (%)
m5.3.5.3 ISE Section 3.1.1.1 (Table 7)
Abbreviations:  BID=twice a day; QD=once daily
a. One subject was randomized to receive dabrafenib monotherapy but instead received 150/2 combination therapy, 



and is therefore included in the 150/2 combination therapy group (having received this treatment) rather than the 
monotherapy group.  As a result, there is a slight difference in the “N’s” for subjects in the dabrafenib monotherapy 
and 150/2 combination therapy groups between Table 4 and Table 5.



b. Seven subject discontinued from dabrafenib monotherapy and did not crossover to 150/2 combination therapy.
Percentages are based on N=53.



3.1.1.2. Demography and Baseline Disease Characteristics



The demographics for the Part C ITT population were generally well-balanced among the 
3 treatment groups (Table 6).  Baseline disease characteristics and prognostic factors 
were also similar across Part C treatment groups (Table 6).  



All subjects in Part C had melanoma as their primary tumor type at baseline and the 
majority (85%) harbored the V600E mutation.  The incidence of V600K mutation in Part 
C subjects (15%) is consistent with the reported frequency of this mutation in the overall 
melanoma population (~10-20%) [Jakob, 2012]. As expected in a metastatic melanoma 
population, the majority of subjects in all treatment groups had Stage IV M1c disease and 
approximately one-half of subjects in each treatment group had high LDH.  While over 
half of all subjects had 3 or more sites of disease, few subjects in all treatment groups had
a history of brain metastases.  Subjects with a previous history of brain metastases had to 
have been previously-treated for those brain metastases and asymptomatic, per-protocol 
(m5.3.5.1 BRF113220 Part C CSR).  Most subjects had an Eastern Cooperative Oncology 
Group Performance Status (ECOG PS) of 0.
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Table 5 Study Treatment Status (BRF113220 Part C All Treated Population)

Treatment Groups Total

(All Dose 

Groups)

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib -- 1mg QD 2mg QD

N 53a 54 55a 162

Treatment Status, n (%)

Ongoing 3 (6) 23 (43) 23 (42) 49 (30)

Discontinued 7 (13) 31 (57) 32 (58) 70 (43)

Disease progression 5 (9)b 26 (48) 25 (45) 56 (35)

AE 1 (2)b 3 (6) 7 (13) 11 (7)

Subject or proxy 

decision

1 (2)b 2 (4) 0  3 (2)

Crossed-over 43 (81) 0  0  43 (27)

Ongoing 13 (30) -- -- 13 (30)

Discontinued 30 (70) -- -- 30 (70)

Reasonfor Treatment Discontinuation, n (%)

m5.3.5.3 ISE Section3.1.1.1 (Table7)

Abbreviations:  BID=twice a day; QD=once daily

a. One subject was randomized to receive dabrafenib monotherapy but instead received 150/2 combination therapy, 

and is therefore included in the 150/2 combination therapy group (having received this treatment) rather than the 

monotherapy group.  As a result, there is a slight difference in the “N’s” for subjects in the dabrafenib monotherapy 

and 150/2 combination therapy groups between Table4and Table 5.

b. Seven subject discontinued from dabrafenib monotherapy and did not crossover to 150/2 combination therapy.

Percentages are based on N=53.

3.1.1.2. Demography and Baseline Disease Characteristics

The demographics for the Part C ITTpopulation were generally well-balanced amongthe 

3treatment groups (Table 6).  Baseline disease characteristics and prognostic factors 

were also similar across Part C treatment groups (Table 6).  

Allsubjectsin Part Chad melanoma as their primary tumor type at baseline and the 

majority (85%) harbored the V600E mutation.  The incidence of V600K mutation in Part 

C subjects (15%) is consistent with thereported frequency of this mutation in the overall 

melanoma population (~10-20%) [Jakob, 2012]. As expected in a metastatic melanoma 

population, the majority of subjects in all treatment groups had Stage IV M1c diseaseand 

approximately one-half of subjects in each treatment group had high LDH.  While over 

half of all subjects had 3or more sites of disease, few subjectsin all treatment groups had

ahistory of brain metastases.  Subjects with a previous history of brain metastases had to 

have been previously-treated for those brain metastases and asymptomatic, per-protocol 

(m5.3.5.1 BRF113220 Part C CSR).  Most subjects had an Eastern Cooperative Oncology 

Group Performance Status (ECOGPS)of 0.
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Table 8 Subject Disposition for Subjects Treated with 150/2 Combination 
Therapy (BRF113220 Parts B, C, and D Populations)



Combination 150/2 Therapy Groups
BRF113220 Study Parta Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 54 24 39
Subject Status, n (%)



Died 14 (26) 7 (29) 5 (13)
Ongoing in study 40 (74) 12 (50) 34 (87)



On study treatment 23 (43) 9 (38) 19 (49)
In follow-up 17 (31) 3 (13) 15 (38)



Withdrawn from study 0 5 (21) 0
Primary Reason for Study Withdrawalb, n (%)



Withdrew consent 0 4 (17) 0
Investigator discretion 0 1 (4) 0



m5.3.5.3 ISE Section 3.1.2.1 (Table 10)
Abbreviations:  BID=twice a day; QD=once daily
a. Data cut-off dates:  Part C: 31 May 2012; Part B: 25 May 2012; Part D: 25 September 2012
b. Subjects may have only one primary reason for withdrawal.



More than one-half of subjects treated with combination 150/2 therapy in Part C and Part 
B had discontinued treatment as of the data cutoff dates and half of Part D subjects had 
discontinued (Table 9).  The primary reason for discontinuing study treatment in each of 
the 3 treatment groups was disease progression.



Table 9 Study Treatment Status for Subjects Treated with Combination 150/2 
Therapy (BRF113220 Parts B, C, and D Populations)



Combination 150/2 Therapy Groups
BRF113220 Study Part a Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 55 24 39
Treatment Status, n (%)



Ongoing 23 (42) 9 (38) 19 (49)
Discontinued 32 (58) 15 (63) 20 (51)



Reason for Treatment Discontinuation, n (%)
Disease progression 25 (45) 13 (54) 12 (31)
AE 7 (13) 1 (4) 4 (10)
Subject or proxy decision 0 1 (4) 3 (8)
Investigator discretion 0 0 1 (3)



m5.3.5.3 ISE Section 3.1.2.1 (Table 11)
Abbreviations:  BID=twice a day; QD=once daily
a. Data cut-off dates:  Part C: 31 May 2012; Part B: 25 May 2012; Part D: 25 September 2012
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Table 8 Subject Dispositionfor Subjects Treated with 150/2 Combination  Therapy (BRF113220 Parts B, C,andD Populations)

Combination 150/2 Therapy Groups

BRF113220 Study Parta Part C Part B Part D

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib 2mg QD 2mg QD 2mg QD

N 54 24 39

Subject Status, n (%)

Died 14 (26) 7 (29) 5 (13)

Ongoing in study 40 (74) 12 (50) 34 (87)

On study treatment 23 (43) 9 (38) 19 (49)

In follow-up 17 (31) 3(13) 15 (38)

Withdrawn from study 0 5 (21) 0

Primary Reason for Study Withdrawalb, n (%)

Withdrew consent 0 4 (17) 0

Investigator discretion 0 1 (4) 0

m5.3.5.3 ISE Section3.1.2.1 (Table10)

Abbreviations:  BID=twice a day; QD=once daily

a. Data cut-off dates:  Part C: 31May2012; Part B: 25May2012; Part D: 25September2012

b. Subjects may have only one primary reason for withdrawal.

More than one-half of subjectstreated with combination 150/2 therapyin Part C and Part 

B had discontinued treatment as of the data cutoff datesand half of Part D subjects had 

discontinued (Table 9).  The primary reason for discontinuing study treatment in each of 

the 3 treatment groups was disease progression.

Table 9 Study Treatment Status for Subjects Treated with Combination 150/2 

Therapy (BRF113220 Parts B, C, and D Populations)

C o m b i n a t i o n   1 5 0 / 2   T h e r a p y   G r o u p s

B R F 1 1 3 2 2 0   S t u d y   P a r t a P a r t   C P a r t   B P a r t   D

D a b r a f e n i b 1 5 0 m g   B I D 1 5 0 m g   B I D 1 5 0 m g   B I D

T r a m e t i n i b 2 m g   Q D 2 m g   Q D 2 m g   Q D

N 5 5 2 4 3 9

T r e a t m e n t   S t a t u s ,   n   ( % )

O n g o i n g 2 3   ( 4 2 ) 9   ( 3 8 ) 1 9   ( 4 9 )

D i s c o n t i n u e d 3 2   ( 5 8 ) 1 5   ( 6 3 ) 2 0   ( 5 1 )

R e a s o n   f o r   T r e a t m e n t   D i s c o n t i n u a t i o n ,   n   ( % )

D i s e a s e   p r o g r e s s i o n 2 5   ( 4 5 ) 1 3   ( 5 4 ) 1 2   ( 3 1 )

A E 7   ( 1 3 ) 1   ( 4 ) 4   ( 1 0 )

S u b j e c t   o r   p r o x y   d e c i s i o n 0   1   ( 4 ) 3   ( 8 )

I n v e s t i g a t o r   d i s c r e t i o n 0 0 1   ( 3 )

m5.3.5.3 ISE Section3.1.2.1 (Table11)

Abbreviations:  BID=twice a day; QD=once daily

a. Data cut-off dates:  Part C: 31May2012; Part B: 25May2012; Part D: 25September2012
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Table 8 Subject Disposition for Subjects Treated with 150/2 Combination 
Therapy (BRF113220 Parts B, C, and D Populations)



Combination 150/2 Therapy Groups
BRF113220 Study Parta Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 54 24 39
Subject Status, n (%)



Died 14 (26) 7 (29) 5 (13)
Ongoing in study 40 (74) 12 (50) 34 (87)



On study treatment 23 (43) 9 (38) 19 (49)
In follow-up 17 (31) 3 (13) 15 (38)



Withdrawn from study 0 5 (21) 0
Primary Reason for Study Withdrawalb, n (%)



Withdrew consent 0 4 (17) 0
Investigator discretion 0 1 (4) 0



m5.3.5.3 ISE Section 3.1.2.1 (Table 10)
Abbreviations:  BID=twice a day; QD=once daily
a. Data cut-off dates:  Part C: 31 May 2012; Part B: 25 May 2012; Part D: 25 September 2012
b. Subjects may have only one primary reason for withdrawal.



More than one-half of subjects treated with combination 150/2 therapy in Part C and Part 
B had discontinued treatment as of the data cutoff dates and half of Part D subjects had 
discontinued (Table 9).  The primary reason for discontinuing study treatment in each of 
the 3 treatment groups was disease progression.



Table 9 Study Treatment Status for Subjects Treated with Combination 150/2 
Therapy (BRF113220 Parts B, C, and D Populations)



Combination 150/2 Therapy Groups
BRF113220 Study Part a Part C Part B Part D



Dabrafenib 150 mg BID 150 mg BID 150 mg BID
Trametinib 2 mg QD 2 mg QD 2 mg QD



N 55 24 39
Treatment Status, n (%)



Ongoing 23 (42) 9 (38) 19 (49)
Discontinued 32 (58) 15 (63) 20 (51)



Reason for Treatment Discontinuation, n (%)
Disease progression 25 (45) 13 (54) 12 (31)
AE 7 (13) 1 (4) 4 (10)
Subject or proxy decision 0 1 (4) 3 (8)
Investigator discretion 0 0 1 (3)



m5.3.5.3 ISE Section 3.1.2.1 (Table 11)
Abbreviations:  BID=twice a day; QD=once daily
a. Data cut-off dates:  Part C: 31 May 2012; Part B: 25 May 2012; Part D: 25 September 2012










CONFIDENTIAL Module 2.7.3 Summaryof Clinical Efficacy

27

Table 8 Subject Dispositionfor Subjects Treated with 150/2 Combination  Therapy (BRF113220 Parts B, C,andD Populations) C o m b i n a t i o n   1 5 0 / 2   T h e r a p y   G r o u p s B R F 1 1 3 2 2 0   S t u d y   P a r t a P a r t   C P a r t   B P a r t   D D a b r a f e n i b 1 5 0 m g   B I D 1 5 0 m g   B I D 1 5 0 m g   B I D T r a m e t i n i b 2 m g   Q D 2 m g   Q D 2 m g   Q D N 5 4 2 4 3 9 S u b j e c t   S t a t u s ,   n   ( % ) D i e d 1 4   ( 2 6 ) 7   ( 2 9 ) 5   ( 1 3 ) O n g o i n g   i n   s t u d y 4 0   ( 7 4 ) 1 2   ( 5 0 ) 3 4   ( 8 7 ) O n   s t u d y   t r e a t m e n t 2 3   ( 4 3 ) 9   ( 3 8 ) 1 9   ( 4 9 ) I n   f o l l o w - u p 1 7   ( 3 1 ) 3 ( 1 3 ) 1 5   ( 3 8 ) W i t h d r a w n   f r o m   s t u d y 0 5   ( 2 1 ) 0 P r i m a r y   R e a s o n   f o r   S t u d y   W i t h d r a w a l b,   n   ( % ) W i t h d r e w   c o n s e n t 0 4   ( 1 7 ) 0 I n v e s t i g a t o r   d i s c r e t i o n 0 1   ( 4 ) 0 m5.3.5.3 ISE Section3.1.2.1 (Table10) Abbreviations:  BID=twice a day; QD=once daily a. Data cut-off dates:  Part C: 31May2012; Part B: 25May2012; Part D: 25September2012 b. Subjects may have only one primary reason for withdrawal. More than one-half of subjectstreated with combination 150/2 therapyin Part C and Part  B had discontinued treatment as of the data cutoff datesand half of Part D subjects had  discontinued (Table 9).  The primary reason for discontinuing study treatment in each of  the 3 treatment groups was disease progression. Table 9 Study Treatment Status for Subjects Treated with Combination 150/2  Therapy (BRF113220 Parts B, C, and D Populations)

Combination 150/2 Therapy Groups

BRF113220 Study Parta Part C Part B Part D

Dabrafenib 150mg BID 150mg BID 150mg BID

Trametinib 2mg QD 2mg QD 2mg QD

N 55 24 39

Treatment Status, n (%)

Ongoing 23 (42) 9 (38) 19 (49)

Discontinued 32 (58) 15 (63) 20 (51)

Reason for Treatment Discontinuation, n (%)

Disease progression 25 (45) 13 (54) 12 (31)

AE 7 (13) 1 (4) 4 (10)

Subject or proxy decision 0  1 (4) 3 (8)

Investigator discretion 0 0 1 (3)

m5.3.5.3 ISE Section3.1.2.1 (Table11)

Abbreviations:  BID=twice a day; QD=once daily

a. Data cut-off dates:  Part C: 31May2012; Part B: 25May2012; Part D: 25September2012
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