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Fig 2. Forest plots of hazard ratios (bevacizumab plus chemotherapy v placebo plus chemotherapy) for (A) overall survival and (B)
progression-free survival by biomarker (dichotomized by median value or human epithelial growth factor recept Ng—?M
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I have a new biomarker!!!

[ am going to get a NEJM publication!
[ am going to save thousands of lives!

Only select patients will get treatment (saving
thousands of people from unnecessary
treatment)!

[ will patent this and get rich!
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Remember

* 1 in 20 tests ‘significant by chance alone’ if no
difference

e [s yours a chance observation, or real?

e Need to validate — what is involved?
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Replication (Ki-67)
e Most often over-looked detail

e Will you get the same result if repeated?

e Take multiple samples from the same patient
over short/moderate time period

* May expect change from treatment
McMaster
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Plausibility

 Does it make biological sense?

e [s it clinically important (and not just
statistically significant)?

e Pearson p — correlation coefficient assuming
normal data. Spearman p for ranked data

e -1 (perfect negative relationship) to +1 (perfect

positive relationship). O=no relationship McMaster
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Figure 2. Effect of rosiglitazone on serum levels of inflammatory biomarkers.
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Regression

e [s marker prognostic for outcome?
e Linear (continuous outcome)

e Logistic (categorical outcome)

* Cox (time-to-event outcome)

e Univariable: Is there an association?
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Confounding
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Interaction

Care a great deal if sea level rises 20 feet—by education & ideology
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Multivariable Regression

e Does it provide new information
e Adjust for known factors

e How best to pick factors?
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Factor Selection

e Automated (forward/backward/stepwise)

e Dataset specific. May omit important factors /
include spurious factors

e Clinical judgement (good)

e Full model — all possible factors. Significance =>

potentially new information.
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Concordance

e Measure of discrimination ability

e Probability randomly selected person with
outcome will have higher score than randomly
selected person without outcome

e Ability of model to distinguish between those
with and without outcome

e Nguyen & Kattan (2011) Eur Urol: c-statiMgMaster
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Calibration

Fraction surviving 5 years
Fraction surviving 10 years
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Re-Classification Plot
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Validation

 Bootstrap

e Randomly sample population from dataset with
replacement

e« Sample size=724. Randomly sample 724 patients
from dataset and re-calculate. Repeat 2000 times

e Gives measure of variability of outcomes
McMaster
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External Validation

e Even bootstrap is taking sample from same
population

e Treatment patterns different for Canadians vs
Americans

 Biomarker effect may be different

 Generalizability
McMaster
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Prognostic vs Predictive Marker

e Predictive marker can only be assessed using
RCT data

e Treatment effect is different for patients
depending on marker status

e Treatment effect only measurable if some
patients receive treatment / control

 Prognostic marker more common, but usMﬂ
Unive sity LAk
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REMARK Guidelines

® McShane LM, Altman DG, Sauerbrei W, Taube SE, Gion M, Clark GM. Reporting

recommendations for tumour MARKer prognostic studies (REMARK) Br J
Cancer. 2005;93:387-391. doi: 10.1038/s).bjc.6602678

e What should be reported in publication

e Similar to CONSORT guidelines
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