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2. SUMMARY OF KEY INFORMATION

2.1. Introduction and Rationale

Dabrafenib (GSK2118436) is a potent, ATP-competitive and selective inhibitor of mutant 
BRAF kinase (V600E/K) and trametinib (GSK1120212) is a selective, non-ATP 
competitive, allosteric inhibitor of MEK1 and MEK2 kinases. The U.S. Food and Drug 
Administration recently approved dabrafenib and trametinib as single-agent therapies as 
well as in combination for the treatment of unresectable melanoma or metastatic 
melanoma in adult patients with the most common type of BRAF mutations: BRAF 
V600E (dabrafenib) and BRAF V600E/K (trametinib). The BRAF V600E/K mutation is 
found in 40-60% of melanomas causing constitutive activation of BRAF and, in turn, the
MAP kinase pathway.

Pyrexia, or fever, is one of the most common adverse events (AE) in subjects exposed to 
dabrafenib or a combination of dabrafenib and trametinib. The incidence of pyrexia is 
much higher (up to 70%) in subjects treated with a combination of dabrafenib and 
trametinib. The majority of these AEs are transient and resolve after treatment 
interruption, while a small proportion (2-5%) of subjects develops serious non-infectious 
febrile events such as influenza-like illness, cytokine release syndrome, and systemic 
inflammatory response syndrome which may require extensive management. The 
underlying mechanism for development of pyrexia on treatment with dabrafenib alone or 
in combination with trametinib is not clear. Prior pharmacogenetics (PGx) investigations
of pyrexia (BRF116604/PGx6039 and 200997/PGx7550) in melanoma studies of 
dabrafenib or a combination of dabrafenib and trametinib (BRF113710, BRF113929, 
BRF113683 and MEK115306) identified no significant associations between pyrexia and 
potentially functional candidate, or genome wide variants or variants from HLA genes. 
However, with small sample sizes, the power to identify small or moderate genetic 
effects in these studies was limited.

This study aims to explore genome wide genetic associations by meta-analysis of 
melanoma subjects from BRF113710, BRF113929, BRF113683, MEK1153061 and 
MEK1165132. In this study with the addition of subjects (n=172) from MEK116513, 
there will be more than an additional 10% power to detect genetic effects of common 
variants (MAF: 10-50%) compared to the previous investigation (200997/PGx7550).

                                                
1 MEK115306 is a two arm phase III study comparing dabrafenib monotherapy with a combination of 

dabrafenib and trametinib – the 2 arms will be referred to as MEK115306-mono and MEK115306-
combi, respectively.

2 MEK116513 is a two arm phase III study comparing vemurafenib monotherapy (Roche BRAF inhibitor) 
with a combination of dabrafenib and trametinib – the combination arm will be referred to as 
MEK116513-combi.
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Table 3 Summary of PGx samples

Study

BEF113710
+ 

BRF113929
+ 

BRF113683
BEF11368

3 MEK115306
MEK11653

1
Tota

l
Case

s
Control

s

# treated 
with 

dabrafenib

# crossed 
over from 

DTIC to 
dabrafeni

b

Dabrafeni
b only

(mono)

Darafenib
+ 

Trametini
b (combi)

Darafenib+ 
Trametinib

(combi)

PGx 
population 342 23 177 184 289

101
5

Missing 6 6

No fever 243 17 118 79 123 580 361

Grade 1 50 2 32 47 79 210

Grade 2 39 3 23 46 68 179 179

Grade 3 4 1 4 12 18 36 36

Total 218 361

2.4. Statistical Hypotheses

Germline genetic variants may be associated with pyrexia in melanoma subjects treated 
with dabrafenib or a combination of darafenib and trametinib.

3. SAMPLE SIZE CONSIDERATIONS AND POWER 
ESTIMATES FOR THE PGX ANALYSIS

The clinical studies being examined were not prospectively designed to address PGx 
research hypotheses and, thus, may not have statistical power to detect moderate genetic 
effects. Post-hoc assessment of statistical power is necessary to determine the sizes of 
effects that can be detected given the admissible PGx data. The distribution of genotypes 
varies considerably from one genetic marker to the next (i.e., the genotype data within 
each genetic marker will not be balanced), so the statistical power of each analysis cannot 
be guaranteed. However, power can be estimated by assuming a range of possible risk 
allele frequencies and genetic effect sizes in meta-analysis. 

Statistical power to detect a genetic effect using all 218 pyrexia cases and 361 controls 
was evaluated assuming an additive genetic model with varying allele frequencies (5-
50%), and the GWAS threshold for declaring statistical significance (p=5x10-8) to control 
for multiple testing. The statistical power estimates are plotted (Figure 1). The different 
colour curves represent varying power estimates for a range of allele frequencies. The 
light pink and light blue dashed lines represent 90% and 80% powers, respectively. 

Given 218 cases and 361 controls, less common genetic variants (MAF  10%) may only 
have 80% power to detect moderately large genetic effects (OR per allele > 3.6). 
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Table 4 Summary of population for secondary PGx analysis of early onset 
pyrexia

Study

BEF113710+ 
BRF113929+ 
BRF113683 MEK115306 MEK116531 Total

# treated 
with 

dabrafenib+ 
crossed over 
from DTIC to 
dabrafenib

Dabrafenib 
only

(mono)

Darafenib+ 
Trametinib

(combi)

Darafenib+ 
Trametinib

(combi)

# early onset cases/# cases (%) 33/47 (70) 18/27 (67) 35/58 (60) 50/86 (58)
136/218 

(63)

Controls 130 89 56 86 361

5. CONSIDERATIONS FOR DATA ANALYSES

Genetic 
Variants

 Genome-wide variants

o Two different platforms were used to genotype subjects from 
different studies: Illumina OmniExpressExome for BRF113710,
BRF113929 and BRF113683 and Affymetrix Axiom Biobank Plus GSK 
Custom array for MEK115306 and MEK116513. In order to have a 
common set of variants across the subjects from 5 different clinical 
studies for meta-analysis, the variants for MEK116513 subjects will 
be imputed from the 1000 Genomes Project whole genome 
sequence data using an in-house software pipeline (see 

APPENDIX 8). The variants for subjects from the other 4 clinical 
studies were previously imputed in 200997/PGx7550 using the 
same pipeline.

o The variants from the HLA region will also be imputed to 4-digit
resolution in pyrexia cases and controls using HIBAG (see 

APPENDIX 8). These variants will be tested for associations along 
with the genome wide variants.

Variant 
Category and 
Type I Error

 GWAS: False positives will be controlled at 5% per analysis.

 HLA variants: False positives will be controlled at 5% per analysis.

6. DATA HANDLING CONVENTIONS

Details of data handling conventions are provided in the APPENDIX 1 to APPENDIX 3. 







CONFIDENTIAL
202050

14

8. REFERENCES

Buhm Han and Eleazar Eskin (2011). Random-Effects Model Aimed at Discovering 
Associations in Meta-Analysis of Genome-wide Association Studies. The American 
Journal of Human Genetics, 88:586-598.

Dudbridge F, Gusnanto A. Estimation of Significant Thresholds for Genomewide 
Association Scans. Genetic Epidemiology. 2008;32:227-34. 

Howie B, Fuchsberger C, Stephens M, Marchini J, Abecasis GR. Fast and accurate 
genotype imputation in genome-wide association studies through pre-phasing. Nature 
Genetics. 2012;44:955-9. 

Kutalik Z, Johnson T, Bochud M, Mooser V, Vollenweider P, Waeber G, Waterworth D, 
Beckmann JS, Bergmann S. Methods for testing association between uncertain genotypes 
and quantitative traits. Biostatistics. 2011;12:1-17. 

Li Y, Willer C, Sanna S, Abecasis G. Genotype imputation. Annual Review of Genomics 
and Human Genetics. 2009;10:387-406. 

Manichaikul A, Mychaleckyj JC, Rich SS, Daly K, Sale M, Chen WM. Robust 
relationship inference in genome-wide association studies. Bioinformatics 2010; 
26(22):2867-73.

McCarthy MI, Abecasis GR, Cardon LR, Goldstein DB, Little J, Ioannidis JP, Hirschhorn 
JN. Genome-wide association studies for complex traits: consensus, uncertainty and 
challenges. Nature Reviews Genetics. 2008;9:356-69. 

Moskvina V, Schmidt KM. On multiple-testing correction in genome-wide association 
studies. Genet Epidemiol. 2008;32:567. 

Novembre J, Johnson T, Bryc K, Kuralik Z, Boyko AR, Auton A, Indap A, King KS, 
Bergmann S, Nelson MR, Stephens M, Bustamante CD. Nature. 2008; 456:98-101.

Patterson V, Price AL, Reich D. Population structure and eigenanalysis. PLoS Genet. 
2006; 2(12): e190

Price AL, Patterson NJ, Plenge RM, Weinblatt ME, Shadick NA, Reich D. Principal 
components analysis corrects for stratification in genome-wide association studies. 
Nature Genetics. 2006;38(8):904-909. PMID 16862161.

The 1000 Genomes Project Consortium. A map of human genome variation from 
population-scale sequencing. Nature 2010;467:1016-1073. PMID 20981092.

Vattikuti S, Guo J, Chow CC. Heritability and Genetic Correlations Explained by 
Common SNPs for Metabolic Syndrome Traits. PLoS Genet 2012;8(3): e1002637. 
doi:10.1371/journal.pgen.1002637.

Yang J, Benyamin B, McEvoy BP, Gordon S, Henders AK, Nyholt DR, Madden PA, 
Heath AC, Martin NG, Montgomery GW, Goddard ME, Visscher PM. Common SNPs 
explain a large proportion of the heritability for human height. Nat Genet. 2010;42:565-9.



CONFIDENTIAL
202050

15

Zheng X, Shen J, Cox C, Wakefield J, Ehm M, Nelson M, Weir BS. HIBAG -- HLA 
genotype imputation with attribute bagging. Pharmacogenomics Journal. 2014;14:192-
200.

Zhou K, Bellenguez C, Spencer CC, Bennett AJ, Coleman RL et al. Common variants 
near ATM are associated with glycemic response to metformin in type 2 diabetes. Nat. 
Genet. 2011; 43:117–20.




















	TABLE OF CONTENTS
	1. GENETIC REPORTING & ANALYSIS PLAN SUMMARY
	2. SUMMARY OF KEY INFORMATION
	2.1. Introduction and Rationale
	2.2. Study Objective(s) and Endpoint(s)
	Table 1 Number of control subjects who have cumulative duration of exposure ≥ time to pyrexia onset in cases across different clinical studies

	2.3. Study Design
	Table 2 Description of five clinical studies
	Table 3 Summary of PGx samples

	2.4. Statistical Hypotheses

	3. SAMPLE SIZE CONSIDERATIONS AND POWER ESTIMATES FOR THE PGX ANALYSIS
	Figure 1 Power for CC analysis. The power is calculated assuming 218 cases and 361 controls

	4. PGX ANALYSIS POPULATIONS
	Table 4 Summary of population for secondary PGx analysis of early onset pyrexia

	5. CONSIDERATIONS FOR DATA ANALYSES
	6. DATA HANDLING CONVENTIONS
	7. PHARMACOGENETIC ANALYSES
	7.1. Primary Analyses
	7.2. Secondary Analyses
	7.3. General Pharmacogenetic Analysis Conventions

	8. REFERENCES
	9. APPENDICIES
	9.1. APPENDIX 1:Data Display Standards & Handling Conventions
	9.2. APPENDIX 2:Premature Withdrawals & Handling of Missing Data
	9.2.1. Premature Withdrawals
	9.2.2. Handling of Missing Genetic Data

	9.3. APPENDIX 3:Genotype/Subject Quality Control
	9.3.1. Subject Quality Control
	9.3.2. Genotype Quality Control

	9.4. APPENDIX 4:Multiple Comparisons & Multiplicity
	9.4.1. GWAS analysis

	9.5. APPENDIX 5:Hardy-Weinberg (HW) Analysis
	9.6. APPENDIX 6:Linkage Disequilibrium Analysis
	9.7. APPENDIX 7:Characterizing Ancestry Using Principal Components Analysis
	9.8. APPENDIX 8:Genotype Imputation
	9.9. APPENDIX 9:Abbreviations & Trade Marks
	9.9.1. Abbreviations
	9.9.2. Trademarks





