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BRAF mutations and MAPK pathway

> 7% of Cancers
> 60% of Melanoma
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BRAF mutation In different cancers

Melanoma 50-60%
Papillary thyroid carcinoma 40%
Ovarian Cancer 15-30%
Colangiocarcinoma 20%
Colorectal Cancer 15-20%
NSCLC 3%

Davies H. et al. Nature. 2002 Jun 27;417(6892):949-54., Brose M. et al. Cancer Res 2002;62(23:6997, Kimura ET et
al. Cancer Res 2003;63(7):1454., Tannapfel A et al. Gut 52(5):706., Rajagopalan H et al. Nature 418(6901):934.,
Singer G. JNCI 95(6):484



Targeting BRAF-VG600E for melanoma
treatment and its complications

Wagle N. et al. J Clin Oncol.. 2011 Aug 1;29(22):3085-96



BRAF mutation & patient survival

The correlation between BRAF-V600E
mutation and cancer patient survival is still a
matter of controversy in different reports.

* Reports with negative effect

* Reports with no difference

* And even reports for protective effect on
patient survival



What we did?

*We searched MEDLINE and EMBASE using
the terms “BRAF”, “BRAF mutation”, “BRAF
V600E”, “cancer’, “patient survival”,
“colorectal cancer”, “melanoma’”, and
“papillary thyroid carcinoma’ in different
combinations from June 2002 to December

2011.

*120 relevant full text studies were categorized
based on study design and cancer type.



Study Selection Process

Records identified based on
first data base search, n=565

—)l Excluded based on title and abstract, n=445

v
Full-text reviewd, n=120

Excluded studies based on full-text review

Review, n=16

Letters or coments, n=2

Case series, n=1

Studies on cell line and animal studies, n=10
—_) Studies with no data on BRAF survival, n=39
Studies with non-extractable data about
BRAF survival, n=15
Studies from same center, n=4

‘f— Studies included after reference check and final search, n=7

Studies on papillary thyroid carcinoma, n=10
Total number of studies in final meta-analysis
Colorectal cancer, n=26
Melanoma, n=4




Studies included in final Meta-Analysis

m Colorectal Cancer
B Melanoma

m Papillary Thyroid Carcinoma




Colorectal Cancer Patient Survival
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Heterogeneity was significant (P < 0.0001)
12 estimate of variation between analyzed studies was 74.3% .



Study

Cohort

Barault L [11]

De Roock W [55]
Farina-Sarasqueta A [45]
Ferracin M [56]

French AJ [12]
Laurent-Puig P [57]
Liao W [58]

Liou JM [59]

Loupakis F [48]
Maestro ML [60]
Ogino S [62]

Park JH[B3]

Price TJ[49]

Samowitz WS [64]
Saridaki Z [65]
Shaukat A [66]
Souglakos J [67]

Tie J [68]

Tran B [70]

Yokota T [71]

Zlobec | [13] (Lt colon)
Zlobec | [13] (Rt colon)
Random effects model

Heterogeneity: I-squared=73.5%, tau-squared=0.3057, p<0.0001

RCT

Maughan TS[61]
Richman SD [34]

Roth AD [41]

Tol J [69]

Van Cutsem E [9]
Random effects model

Heterogenelty: I-squared=76.5%, tau-squared=0,0968, p=0.0019

Random effects model

Heterogeneity: I-squared=74.3%, tau-squared=0.2058, p<0.0001

Country TE seTE
France 0.18 0.3893
Belgium 1.08 0.2304
The Netherland 0.80 0.3530
Italy 1.22 04924
United States 0.18 0.2027
France 022 04573
China 0.70 0.5914
Taiwan 1.36 0.5465
ltaly 0.67 0.4924
Spain 0.48 0.5859
United States 0.68 02769
Republic of Korea 112 04537
Australia 0.71 0.2100
United States 144 0.4706
Greece 1.28 0.3™1
United States 0.67 0.2494
Greece/United States 1.50 0.3132
Australia 091 0.3204
Australia/United States 241  0.2794
Japan 144 04393
Switzerland -0.63 0.3466
Switzerland 1.04 03248
United Kingdom 049 0.1032
United Kingdom 0.60 0.1449
Switzerland 0.46 0.4483
The Netherlands 1.16 0.1560
Belgium 0.10 0.2910
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Colorectal Cancer Patient Survival

LogHR 95%Cl W(random)

048 [-0.58; 0.95]
1.08 [0.62; 1.53]
0.80 [0.11;1.49]
122 [0.25;2.18]
048 [-0.22; 0.58]
0.22 [-0.68; 1.11]
0.70 [-0.46; 1.86]
136 [0.29;2.43]
0.67 [-0.29; 1.64]
0.48 [-0.67; 1.63]
068 [0.14;1.22]
112 [0.23;201]
071 [0.30;1.12]
144 [052;2.36]
128 [0552.01]
0.67 [0.18;1.16]
150 [0.89;2.12]
0.91 [0.28;1.54]
241 [1.86;2.96]
144 [0.58;2.30]
-0.63 [-1.31;0.04] 3.7%
1.04 [0.40;167] 39%
0.88 [0.60;1.16] 76.9%

3.4%
4.6%
3.6%
27%
4.9%
2.9%
2.2%
2.4%
2.7%
2.2%
4.3%
2.9%
4.8%
2.8%
3.5%
4.5%
4.0%
3.9%
42%
3.0%

5.5%
5.3%
3.0%

049 [0.29; 0.69]
0.60 [0.31;0.88]
048 [-0.41; 1.34]
116 [0.86; 147 52%
010 [-0.48;0.67] 41%
0.61 [0.28;0.94] 23.1%

0.81 [0.60;1.03] 100%

26 studies (11,773 patients) HR 2.24 (1.82-2.83, 95% Cl)



Melanoma Patient Survival
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| Kumar R [72] Finland Cohort
Long GV [73] Australia Cohort
SiL [18] China Cohort

von Moos R [74] Switzerland RECT
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Heterogeneity was not significant (P = 0.467)
|2 estimate of variation between analyzed studies was 0.0%.




Melanoma Patient Survival

Study Country TE seTE LogHR 95%CI W(fixed)
Cohort

Kumar R [72] Finland 0.77 0.3760 — 0.77 [0.03; 1.51] 8.4%
Long GV [73] Australia 0.72 0.1881 ——— 0.72 [0.35;1.09] 33.4%
SiL[18] China 043 0.1618 —— 043 [0.11;0.75] 45.2%
Random effects model - 0.57 [0.35; 0.80] 87.0%

Heterogeneity: I-squared=0%, tau-squared=0, p=0.4423

RCT :
von Moos R[74]  Switzerland 027  0.3015 — 0.27 [-0.33; 0.86] 13.0%

Random effects model 0.27 [-0.33; 0.86] 13.0%
Heterogeneity: I-squared=NaN%, tau-squared=0, p=1 :

Random effects model < 0.53 [0.32;0.75] 100%
Heterogeneity: I-squared=0%, tau-squared=0, p=0.4675 :

I: [ |
0 05 1 15

4 studies (674 patients) HR of 1.70 (1.37-2.12, 95% CI)

12



Papillary Thyroid Carcinoma

Abubaker I
[26]
Costa

[27]

AM

Elisei R [20]

Tto Y [25]

Musholt TJ
[19]
Oler G [75]

O'Neill CJ
[24]
Stanoievic B
[10]
Wang W [28]

Xing M [76]

Number of study patients

Overall Survival

102

631

2080

104

801
177
714

BRAF
subgroup
296

40

120

101
266
208

67 (SBIPTO)
141 (UPTO)

219

BRAF  BRAF
WT mutant
143 153
(51.7%)
22 27 (55%)
64 38 (37.3%)
380 242
(38 4%)
168 122 (42%)
62 57 (48%)
4 60 (59%)
182 84 (31.6%)
03 115
23 (55.3%)
70 44 (65.7%)
71 (50 4%)
112 107
(48.9%5)

BRAF BRAF

mutant WT

No diff.
Poor, when
combined
with other
markers
Sig. Lower

No diff.

SBIPTC
with more
BRAF
mutation
had lower
comparad to
UiPIC (P =
0.091)
Recurrence
free
probability

Hazard ratio

OR 14.63
(1.28-
167.29)

1.04

Progression free
Survival

BRAF

mutant
Poor

BRAF
WT

DFS
No diff.

Mo data on
survival
80%

DFs.
No diff.

Hazard
ratio

1.15
(0.42-3.19)




Take home message

» BRAF-V600E mutation increases the risk of mortality
In Colorectal Cancer patients for more than two-fold.

» This mutation also significantly increases the risk of
mortality in melanoma patients(HR:1.7).

» Data on papillary thyroid carcinoma are not
conclusive enough and studies with larger sample
Size are required.

» There Is Hope that with successful BRAF inhibition
we could increase patient survival.
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