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Finding the Right Drug for the Right Patient. 

Personalized Medicine

With the Right Cancer



 Not a new concept at all

 It’s just that we now have better (more 

efficient) tools to achieve treatment specificity

Personalized Medicine

Using Tumor Genetics & Genomics



 Predictive markers are molecules that provide 

upfront (de novo) information as to whether or not a 

patient whose tumour bears this marker is 

statistically likely to benefit from a specific therapy

Personalized Medicine

Using Tumor Genetics & Genomics

As Predictive Markers



 Prognostic markers are molecules that allow the 

natural course of a specific disease (cancer) to be 

predicted

 Prognostic markers may also be predictive markers if 

drugs are developed against them
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As Prognostic Markers



Predictive Markers: Prognostic Markers:

Predictive vs Prognostic Markers

SPECIFIC THERAPY

Treat more

aggressively

Treat less 

aggressively

Don’t apply

that therapy

Apply 

that therapy



 Probably one of the best therapy predictive markers

 1970s: 50% of ER+ pts with ABC achieved ORR with 

endocrine ablative therapies; ER- pts rarely did

 1990s: EBCTCG: Tam x 5Y (vs placebo) confers 

DFS (50%↓) & OS (28%↓) benefits in ER+ EBC pts. 

Tam generally ineffective in ER- EBC pts. 

 Note: ER has high negative predictive value; but only 

moderate positive predictive value
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Using Specific Molecular Traits of Tumors

The Old ER, PR Story



 Tumour heterogeneity  - even within the ‘same 

tumour type’

 But what exactly is ‘same tumour type’ ?

 Anatomical diagnoses such as ‘breast cancers’, 

‘colorectal cancers’ and ‘lung cancers’ are rapidly 

becoming meaningless in cancer treatment
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Rationale



Subdividing tumors into smaller subgroups

Greater homogeneity within each subgroup

Presumably more predictable treatment responses

Minimize needless treatment  / Lower cost of cancer treatment 

Achieving Greater Treatment Specificity

Strategy



Lung Cancer

Small Cell Lung Cancer Non-Small Cell Lung Cancer

Achieving Greater 

Subgroup Homogeneity



Once upon a time…….



Molecular characterization



NSCLC with Targetable Mutation



Driver Mutation in Lung Cancer 

by Ethnicity





Which Target?



The EGFR receptor

Distribution of EGFR mutations in lung cancer. 



Why is EGFR mutation 

important in Asian?
Asians have a higher prevalence of EGFR mutation in 

lung tumors than whites

 The proportion of patients with EGFR mutations is 
higher among Asian patients (∼30–40%) than non-
Asian (∼10–15%)

 The overall prevalence of EGFR mutations (i.e. exons 
18~22) among Asians was approximately:

30%- overall

47% - patients with adenocarcinoma

56%- never smokers. 
Zhou W, Chin J Cancer 2011



1L TKIs vs Chemo Data

Single agent activity of EGFR TKIs 

Response rate: 60%-80%

PFS 9 – 12 months

Superior to Chemotherapy

Standard of care as first line therapy



Eventually, all patients will 

progress…



AURA3 study design

Mok TS, et al. N Engl J Med. 2017; 376:629-640     



Any data for first line setting?







 Primary tumor vs metastatic lesions

 Evolution of genetic aberrations over time

 Evolution of genetic aberrations after initial therapies

 Multiple samplings?
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Unanswered Questions



 Even molecularly-defined subgroups are not totally 

homogeneous  hence less than 100% ORR

 Presence of a particular tumor genetic mutation does 

not necessarily predict treatment response 

 Taken together, prediction of treatment response in 

each ‘subgroup’ is still a matter of statistical 

probability: Good, but not good enough
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Imperfections



 Danger of over-simplification

 Each tumor in a particular patient is unique, defined 

by the complex repertoire of upregulated and 

downregulated genes, whose status may vary 

dynamically over time. 

 Real-time, real-tumor sensitivity testing against a 

panel of anti-cancer drugs is the holy grail  akin to 

bacterial sensitivity in each infected patient
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Reality & Challenges



 Anatomical, clinical and conventional pathological descriptors are no 

longer sufficient to guide the practicing oncologists in the choice of 

therapies

 Tumor genetics and multi-gene tumor profiling offer useful identifiers 

that :

 Provide better insights into the natural behavior of the tumors, and / 

or

 Provide filters that predict who will benefit from a particular therapy

 Every patient is unique So is every tumor
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Tumor Genetics and Genomics



Thank you


