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Bad news !

Despite advances in cancer treatment and 
genetics, ǿŜ ŀǊŜ ƴƻǘ άŎǳǊƛƴƎέ /ŀƴŎŜǊ 



Unlike Other Major Disease Killers, Cancer Continues to
Take Nearly the Same Toll as it did in 1950



Even when we know target and have a great
drug, benefit is measured in months



Traditional Clinical Trial Approaches 

¸Have protected us from false claims resulting from 
post-hoc data dredging not based on pre-defined 
biologically based hypotheses

¸Have led to widespread over-treatment of patients 
ǿƛǘƘ ŘǊǳƎǎ ǘƻ ǿƘƛŎƘ Ƴŀƴȅ ŘƻƴΩǘ ƴŜŜŘ ŀƴŘ ŦǊƻƳ 
ǿƘƛŎƘ Ƴŀƴȅ ŘƻƴΩǘ ōŜƴŜŦƛǘ

¸May have resulted in some false negative results 



Traditional Clinical Trial Approaches 

¸Based on assumptions that 

Č One type of cancer will respond to a specific treatment

Čά/ƻǎǘǎέ ƻŦ ƻǾŜǊ-ǘǊŜŀǘƳŜƴǘ ŀǊŜ ƭŜǎǎ ǘƘŀƴ άŎƻǎǘǎέ ƻŦ ǳƴŘŜǊ-
treatment

¸Neither of these assumptions is valid with most new 
molecularly targeted oncology drugs



Prognostic & Predictive Biomarkers

¸Most cancer treatments benefit only a minority of 
patients to whom they are administered

¸Being able to predict which patients are or are not 
likely to benefit would 

ČSave patients from unnecessary toxicity, and enhance their 
chance of receiving a drug that helps them

ČControl medical costs 

ČImprove the success rate of clinical drug development



Diagnostic Markers

¸Predictive biomarkers

ČMeasured before treatment to identify who is likely or 
unlikely to benefit from a particular treatment

¸Prognostic biomarkers

ČMeasured before treatment to indicate long-term outcome 
for patients untreated or receiving standard treatment
ÅCan be used to identify patients with such good prognosis on 

limited treatment that they do not require more aggressive 
approaches



Quantitative Imaging

¸Tumor measurement (RECIST) do not reflect the 
complexity of tumor morphology or behavior

¸In many cases, changes in these measures are not 
predictive of therapeutic benefit

¸Imaging Biomarkers

Č Image acquisition and reconstruction

Č Image segmentation and rendering

Č Feature extraction and qualification

Č Data storage and sharing

Č Ad hoc informatics analyses



Response Criteria in Clinical Oncology

¸²Ŝ ƴŜŜŘ ŀ ŎƻƳƳƻƴΣ ǎǘŀƴŘŀǊŘ άƭŀƴƎǳŀƎŜέ ǘƻ 
describe key methods and definitions for patient 
outcomes, such as

ČToxic effects: terms and grades 

ČTime to event definitions

ČTumour response definitions



¸WHO (2D) :

Guideline for Response Evaluation

¸RECIST (1D) :



Tumor Response Criteria

Tumor response criteria world 
health organization (who)

WHO Handbook for Reporting 
Results of Cancer Treatment

World Health Organization Offset 
Publication No. 48

Geneva, Switzerland, 1979

Reporting Results of Cancer Treatment

AB Miller, B Hogestraeten, M Staquet, 
A Winkler

Cancer 47:207ς14, 1981

Response evaluation 
criteria in solid tumors (recist)

New Guidelines to Evaluate 
the Response to Treatment 

in Solid Tumors

P Therasse, SG Arbuck, EA Eisenhauer,
J Wanders, RS Kaplan, L Rubinstein, 

J Verweij, M Van Glabbeke, 
AT van Oosterom, MC Christian, SG Gwyther

Journal of the National Cancer Institute 
92: 205-216, 2000
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Death

Survival

TTP

PFS

Overall Survival (OS)
(Clinical end-point)

Surrogate Endpoints: Progression Free Survival (PFS)
Time to Progression (TTP)

Treatment
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Nougaret S, Gallix B.  Radiology, 2012



Volume response  / PFS

Tumor Reduction Volume

<70 %

>70%

¢ǳƳƻǊ wŜŘǳŎǘƛƻƴ ±ƻƭǳƳŜ җ тр҈ HR=13.7 [95% CI: 4.00-31.93] p<0.0001¢ǳƳƻǊ wŜŘǳŎǘƛƻƴ ±ƻƭǳƳŜ җ тл҈ HR=13.7 [95% CI: 4.00-31.93] p<0.0001

Downstaging HR=7.1 [95% CI: 3.04-26.19] p=0.0001 

EMS less than 5mm HR=5.2 [95% CI: 1.60-11.61] p=0.0038

No CRM involvement HR=3.9 [95% CI: 1.79-17.56] p=0.003



CT for GIST response to imatinib (Gleevec)

Baseline 2 month

CHOI JCO 2007 



How to evaluate the response to target therapy ?

Survival
Treatment

Functional Imaging ?

Necrosis evaluation?


