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Surrogate Endpoint Validation
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The need for validation: failed surrogates

Disease Treatment Effect on Effect on final
surrogate
Post-Ml Anti-arrhythmic  Reduced ventricular Increased sudden
therapies arrhythmia death
Heart disease  Cholesterol Lowered cholesterol Increased
lowering agents level mortality
Osteoporosis  Sodium fluoride Increased bone Increased fracture

mineral density incidences




Bivariate random-effects meta-analysis
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- Y;;, Y,; - observed treatment effects
- 84, 0,; - true treatment effects
- 04, 0% - within-study variances

- plz - within-study correlation
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Bivariate random-effects meta-analysis

52i|51i~N(n2i:lp%)
Ny = Ao + A161;

{ 81i~N (1, ¥2)
- Ao - intercept
- A4 - slope
- 12 - conditional variance



Bivariate random-effects meta-analysis

82i161:~N (121, ¥3)

51i~N(771:¢%)
N2 = Ao + 4164;

For a perfect surrogate relationship:

Ao =0 A, =0 Y5 =0



Priors
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Priors required which inform priors on surrogacy parameters



Priors
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Prior for between-study correlation requires careful consideration



Priors

Prior for between-study correlation requires careful consideration
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Priors
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Specification of within-study correlation requires consideration



Predictive Biomarkers

_Teerreeett



. Predictive Biomarkers

‘I“I“I“I“I“I“I“I“I“I“I“I“I“I“I“I‘
&

g M
@%@@w@wwwwww |




Mixed Biomarker Populations
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Objective

To extend bivariate random-effects meta-analysis to
estimate trial-level surrogate relationships in a
specified biomarker subgroup while incorporating
data from trials conducted in alternative biomarker
populations



Extended BRMA
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Extended BRMA
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For biomarker-mixed populations:
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Extended BRMA

For biomarker-positive group:
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For biomarker-negative subgroup:
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For biomarker-mixed populations:
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Between-study model for biomarker-positive group:
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PFS as Surrogate for OS in Lung Cancer
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PFS as Surrogate for OS in Lung Cancer
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PFS as Surrogate for OS in Lung Cancer
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PFS as Surrogate for OS in Lung Cancer
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PFS as Surrogate for OS in Lung Cancer
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Discussion and Conclusions

- When conducting surrogacy analysis for regulatory approval or health
technology assessment the patient population (specified by agency) may be
limited to a biomarker subgroup.

- When trials are conducted in mixed populations, this can make it challenging to
evaluate surrogacy relationships within biomarker sub-populations.

- The new method allows for utilising all available trial data to evaluate surrogacy
within a biomarker group of interest.

- Simulation study confirmed improvement in precision of surrogacy parameters
for extended model compared to standard model.

- Limitations:
- Requires data from subgroup analysis for some studies
- Simulation suggests increasing bias as systematic difference increases
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