


Walgren, R. A. et al. J Clin Oncol; 23:7342-7349 2005

The Promise of Pharmacogenomic Testing Personalized treatment

All patients
With the same

diagnosis

No Benefit
+ Toxicity

+ Benefit
+ Toxicity

+ Benefit
No Toxicity

No Benefit
No Toxicity

Treat 

?Treat



Targeted therapy in 
cancer

Antiangiogenesis

Anti EGFR & HER2

mTOR inhibitor

Immunotherapy





93% human, 7% murine

recognizes all major 
isoforms of  human VEGF, 
Kd = 8 x 10–10M

terminal half-life 17–21 
days

1. Presta, et al. Cancer Res 1997

Bevacizumab



How Does Bev Enhance Chemo Efficacy? 

Applying a Brake During the Break

 Clinical implications of  antiangiogenic therapies
Hudis CA. Oncology (Williston Park). 2005;19(4 suppl 3):26-31.
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Molecular Mechanisms of the 
Development of Clear Cell RCC

Cohen H and McGovern F. N Engl J Med 2005;353:2477-2490
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Final Overall Survival
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Sunitinib (n=375)
 Median: 26.4 months
 (95% CI: 23.0 - 32.9)
IFN- (n=375)

 Median: 21.8 months
 (95% CI: 17.9 - 26.9)

Hazard Ratio = 0.821
(95% CI: 0.673 - 1.001)
p =0.051 (Log-rank)

375 44 / 326 38 / 283 48 / 229 42 / 180 14 / 61 4 / 2nDeath/nRisk Sunit
375 61 / 295 46 / 242 52 / 187 25 / 149 15 / 53 1 / 1nDeath/nRisk IFN-

Total Death
Sunitinib 190
IFN- 200

Total Death
Sunitinib 190
IFN- 200





Her-2/neu overexpression



Human Epidermal Growth Factor (HER) receptors

N Engl J Med 357:39, July 5, 2007



Sites of  action of  novel agents for HER2-amplified breast cancer

Expert Rev Anticancer Ther. 2011 February ; 11(2): 263–275. doi:10.1586/era.10.226 



Adding anti-HER2 with 1st line palliative  chemotherapy improved 

overall survival in  HER2 +ve metastatic Breast Cancer (2001 -2012)

Median Survival time (months) 

T,trastuzumab; P,pertuzumab; TCH:paclitaxel/carboplatin/trastuzumab; 
TH: paclitaxel/trastuzumab

20 mo 
25.1*mo 

22.7mo 
31.2* mo 

32.mo 
35.7 mo 

37.6 mo 
Not Reach* +++ 

1.Slamon DJ, et al. N Engl J Med. 2001;344:783-792. 2. Marty M, et al. J Clin Oncol. 2005;23:4265-4274. 3.
Robert N, et al. J Clin Oncol. 2006;24:2786-2792. 4.Baselga J, et al. N Engl J Med. 2012;366:109-119.



Improved Overall Survival with First line Palliative  chemotherapy in  

Metastatic Gastric Cancer (1980s -2012)

Median Survival time (months) 

1. Kim NK et al. Cancer 1993;71:3813–18  ,2Webb A et al. J Clin Oncol 1997;15:261–7, 3.Van Cutsem, et al. J Clin Oncol 
2006 , 4. Cunningham, et al. NEJM2008, 5 . Al-Batran, et al. J ClinOncol 2008 , 6.Koizumi et al. Lancet Oncol 2008, 
7.Van Cutsem, et al. 2009 ASCO, Bang, et al. Lancet 2010 

7 mo

8.9 * mo 

9.2 *mo 

9.9-11.2* mo 

8.8-10.7 mo 

13* mo 

13.8* mo

16* mo





EMILIA 2nd/3rd line

T-DM1 vs Capecitabine + Lapatinib

• HER2-positive locally advanced 
BC or MBC 

• Previously received 
trastuzumab-based therapy

(N=980)

Lapatinib (1250 mg/day, Days 
1–21)

+ capecitabine (1000 mg/m2, 
Days 1–14) q3w

T-DM1 (3.6 mg/kg) q3w

1:1

 Primary end points
– PFS by IRF
– OS
– 1-year and 2-year survival rates
– Safety

 Secondary end points
– PFS by INV, ORR, CBR, duration of  response, quality of  life (QOL), TTF

TDM4370gN Engl J Med 2012;367:1783-91.



HER2-positive advanced breast cancer, who had previously been treated 

with trastuzumab and a taxane, to T-DM1 or lapatinib plus capecitabine

N Engl J Med 2012;367:1783-91. 



Figure 15.38b The Biology of Cancer (© Garland Science 2007)



Progression-free survival in EGFR mutation positive and negative patients

ITT population
Cox analysis with covariates

EGFR mutation positive EGFR mutation negative

Treatment by subgroup interaction test, p<0.0001

HR (95% CI) = 0.48 (0.36, 0.64) 
p<0.0001

No. events Gefitinib,  97 (73.5%)
No. events C / P,  111 (86.0%)

Gefitinib (n=132)
Carboplatin / paclitaxel (n=129)

HR (95% CI) = 2.85 (2.05, 3.98)
p<0.0001

No. events Gefitinib , 88 (96.7%)
No. events C / P, 70 (82.4%)

132 71 31 11 3 0
129 37 7 2 1 0
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Median PFS in first-line phase III

EGFR Mut+ studies
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Targeting the EGFR pathway: 

KRAS mutations

Adapted from Roberts and Der. Oncogene 2007

BRAF mutation:
• CRC (10%)
• Melanoma (70%)
• Papillary thyroid cancer (50%)

KRAS mutation:
• CRC (30–50%)
• Pancreatic cancer (90%)
• Papillary thyroid cancer (60%)
• NSCLC (30%)

EGFR overexpression:
• CRC (27–77%)
• Pancreatic cancer (30–50%)
• Lung cancer (40–80%)
• NSCLC (14–91%)

EGFR mutation:
• NSCLC (10%)
• Glioblastoma (20%)

MAPK

MEK

B-Raf*

K-Ras*

TGF-α

Grb2

Sos

*Mutated in human cancers
EGFR = epidermal growth factor receptor
NSCLC = non-small cell lung cancer
TGF = transforming growth factor

EGFR*



Prevalence and patterns of  KRAS mutation in Thai patients

117 colorectal cancer patients’ medical records treated in medical
oncology unit between April 1999 - June 2009 were reviewed and
their paraffin-embedded tumor specimens from primary tumor were
tested for KRAS genotyping.

Mutation Base change n Percent Others
Negative mutation No base change 83 70.9% 65%
Positive mutation 34 29.1% 35%

Gly12Asp GGTGAT at codon 12 14 41.2% 35.1-37%
Gly12Val GGTGTT at codon 12 8 23.5% 21.6%
Gly12Ala GGTGCT at codon 12 3 8.8% 5.4%
Gly12Cys GGTTGT at codon 12 2 5.9% 9.6%
Gly12Ser GGTAGT at codon 12 2 5.9% 5.6%
Gly13Asp GGCGAC at codon 13 5 14.7% 15-20.6%



Overall Survival from Metatatic CRC (First Line)

1. N Engl J Med 2000;343:90514; 2. Lancet 2000;355:10417; 3. J Clin Oncol 2004;22:2330;
4. N Engl J Med 2004;350:233542; 5. J Clin Oncol 2008;26:20139; 6. J Clin Oncol 2007;25:16706;
7. Ann Oncol 2011;22:1535 46; 8. J Clin Oncol 2011;29:20119; 9. J Clin Oncol 2011;29(Suppl):3510(oral). 

Overall survival Months 

12.6-14.1 mo 
5FU/LV infusion 2 

FOLFIRI 2  
14.8-17.4 

BSC 

FOLFOX  3 

IFL+ Beva 4 

XELOX/FOLFOX + Beva 5 

FOLFOXIRI 6 

FOLFOX + Cetuximab 7 

22.6 

4-6 mo 

19.5 

20.3 

21.3 

22.8 

FOLFIRI + Cetuximab 8 

FOLFOX + panitumumab9 

23.5 

5FU/LV bolus 1 

IFL1 





BRIM3: Vemurafenib vs Dacarbazine
in BRAF V600E–Positive Melanoma

Randomized, nonblinded phase III trial

OS, PFS improved in all prespecified subgroups (age, sex, stage, PS, LDH)

Chapman PB, et al. ASCO 2011. Abstract LBA4.

Patients with untreated, 
unresectable stage IIIc/IV 
melanoma and confirmed 

BRAF V600E mutation

(N = 675)

Vemurafenib 960 mg PO BID
(n = 337)

Dacarbazine 1000 mg/m2 q3w
(n = 338)

Outcome Vemurafenib
(n = 336)

Dacarbazine
(n = 336)

HR (95% CI) P Value

Estimated 6-mo OS, % 84 64 0.37 (0.26-0.55) < .0001
Median PFS, mos 5.3 1.6 0.26 (0.20-0.33) < .0001
ORR, % 48.4 5.5
 CR 0.9 0
 PR 47.5 5.5





Crosstalk Between ER and PI3K/AKT/mTOR Signaling: Rationale for Dual Inhibition

mTORC1 activates ER in a 
ligand-independent fashion1

Estradiol suppresses the apoptosis 
induced by PI3K/AKT/mTOR
blockade2

Hyperactivation of  the 
PI3K/AKT/mTOR pathway is 
observed in endocrine-resistant 
breast cancer cells3

mTOR is a rational target to 
enhance the efficacy of  endocrine 
therapy

Abbreviations: AKT, protein kinase B; EGFR, epidermal growth factor receptor; ER, endocrine receptor; ERE, endocrine response element; 
HER2, human epidermal growth factor receptor-2; IGF-1R, insulin-like growth factor-1 receptor; MAPK, mitogen-activated protein kinase; 
mTOR, mammalian target of rapamycin; mTORC1, mTOR complex 1; PI3K, phosphatidylinositol-3-kinase; PTEN, phosphatase and tensin.

1. Yamnik RL, et al. J Biol Chem. 2009;284(10):6361-6369; 2. Crowder RJ, et al. Cancer Res. 2009;69(9):3955-3962; 
3. Miller TW, et al. J Clin Invest. 2010;120(7):2406-2413.

Adapted from Johnson SR. Clin Breast Cancer. 2009;9(suppl 1):S28-S36.



Interrupt crosstalk pathway between ER and other 
signaling pathways with "mTOR inhibitor" 



N Engl J Med 2012;366:520-9.

•Median PFS was 6.9 months with everolimus plus exemestane and 2.8 months 
with placebo plus exemestane, according to assessments by local investigators 
(HR for progression or death, 0.43; 95% CI, 0.35 to 0.54; P<0.001). 
•Median PFS was 10.6 mo and 4.1 mo, HR 0.36; 95% CI, 0.27 to 0.47; P<0.001
central assessment 

HR=0.43 

HR=0.36 





Crizotinib,



Tumor Responses to Crizotinib (PF-02341066) 

for Patients With ALK-positive NSCLC

• ORR: 57%
• DCR at 8 weeks: 87%

Kwak EL et al. N Engl J Med 2010;363:1693-1703









Sipuleucel-T



Sipuleucel-T Immunotherapy for 

Castration-Resistant Prostate Cancer

N Engl J Med 2010;363:411-22





A Multigene Assay to Predict Recurrence of  Tamoxifen-Treated, Node-Negative, 

HR positive,  HER2 negative Breast Cancer

Paik, et al. N Engl J Med 2004;351:2817-26. 



Esteller M, et al. N Engl J Med. 2000;343:1350-1354.

MGMT and Glioblastoma

Reprinted with permission. © 2000. New England Journal of Medicine. All rights reserved.



Effect of MGMT Promoter Methylation Status 

on Survival Following TMZ Plus RT

Outcome Methylated MGMT 
Promoter (↓ MGMT)

(n = 46)

Unmethylated MGMT 
Promoter (↑ MGMT)

(n = 60)
PFS
 Median duration, mos 10.3 5.3
 Median 6 mos, % 68.9 40.0

OS
 Median duration, mos 21.7 12.7
 Median 2 yrs, % 46.0 13.8

Hegi ME, et al. N Engl J Med. 2005;352:997-1003
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