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CTNeoBC, Cortazar et al.

Articles I

Pathological complete response and long-term clinical
benefit in breast cancer: the CTNeoBC pooled analysis

Patricia Cortazar, Lijun Zhang, Michael Untch, Keyur Mehta, Joseph P Costantino, Norman Wolmark, Hervé Bonnefoi, David Cameron,
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Findings We obtained data from 12 identified international trials and 11955 patients
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Richard Fazdur, Nina Ditsch, Friya Kastogr, Wolfgang Biermann, Gunter von Minckwitz

Summary

Background Pathological complete response has been proposed as a surrogate endpoint for prediction of long-term
clinical benefit, such as disease-free survival, event-free survival (EFS), and overall survival (OS). We had four key
objectives: to establish the association between pathological complete response and EFS and OS, to establish the
definition of pathological complete response that correlates best with long-term outcome, to identify the breast cancer
subtypes in which pathological complete response is best correlated with long-term outcome, and to assess whether an
increase in frequency of pathological complete response between treatment groups predicts improved EFS and OS.

Methods We searched PubMed, Embase, and Medline for clinical trials of necadjuvant treatment of breast cancer. #b
be eligible, studies had to meet three inclusion criteria: include at least 200 patients with primary breast cffhce

treated with preoperative chemotherapy followed by surgery; have available data for pathological complete ﬁp@se,
EFS, and OS; and have a median follow-up of at least 3 years. We compared the three most commonly ugedl degaitions
of pathological complete response—ypT0 ypNO, ypT0/is ypNO, and ypT0/is—for their associationwith EFS and OS

in a responder analysis. We assessed the association between pathological complete response,and ¥FS and OS in
\ po y P il P POonNse,a
W various subgroups. Finally, we did a trial-level analysis to assess whether pathological cmyple;a #sponse could be

used as a surrogate endpoint for EFS or OS. /7
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‘Findings We obtained data from 12 identified international trials and 11955 patients bm{ included in our responder
analvsis. Eradication of tumour from both breast and vmph nodes (vpT0 voNO or vo T0/is vpNO) was better associated
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Cortazar patient-level analyses in Figure 5
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Impressive! Why isn’t patient-level
analyses enough for pCR to be a
“validated” surrogate endpoint?



Event-free Survival
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Improve pCR means improve EFS?
Cortazar trial-level analyses in Figure 6
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Figure 6: Trial-level correlation between treatment effect on pathological comp



Deficiencies and inefficiencies in Figure 6

* Ignores whether patients with longer EFS are those with pCRs

 Reduces information in 10,000 patients to 10 datapoints; loses
99.9% of information about correlation between EFS and
pCR—even the sign of the correlation is difficult to estimate

 There is little treatment effect in the 10 RCTs; difficult to show
correlation based on treatment effect when there is no
treatment effect

 Requires RCTs



Event-free Survival

How else but Fig 6 for showing validated surrogacy?
Trade-off between pCR improvement and EFS by pCR effect
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Predicting pCR rate, assuming panel A
Cont pCR rate 40% but with exp arm rate 60%
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Predicting pCR rate, assuming panel A
Cont pCR rate 40% but with exp arm rate 60%
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The historical relationship between EFS
and pCR may be different in a future trial

So re-estimate the trial’s sample size
adapting to the actual pCR rates by
treatment, and the EFS by pCR
relationships by treatment
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Does it work in practice?
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Predicted EFS HR From FDA Meta-analysis

Berry-Hudis JAMA Oncol 2015
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HER2+ metaanalysis:
Broglio et al. JAMA Oncology 2016
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Summary

Reasonably likely vs. validated surrogates
Patient-level vs trial-level analyses
Demonstrating surrogacy from RCTs
Demonstrating surrogacy from single-arm trials
Designing trials, learning about pCR/EFS
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