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Challenges

Negative Phase-III Trials:

- Enzostaurin Maintenance Crump, JCO, 2016.

- Lenalidomide Maintenance Thieblemont, JCO, 2017

- B-ALL Protocol, PETAL Dührsen, ASH, 2014

- DA-EPOCH-R Wilson, ASH, 2016

- Obinutuzumab, GOYA Vitolo, JCO, 2017

- Ibrutinib, PHOENIX Jannsen, press release, 2018

- …
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Phase-II

Estimation of efficacy

- Minimization of false-negative conclusion

- Minimisation of false-positive conclusion



Phase-II

Assumption:
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Sample size calculation



Phase-II

Hypothetical result:
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Phase-II

Historical controls -> treatment-by-time interactions:

Results of identical treatment improve over time
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Wilson et al; ASH 2016, abstract 469
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Phase-II

Historical controls -> treatment-by-time interactions:

Results of identical treatment improve over time

Zettl et al; submitted

RICOVER-60, Phase-III

Mandatory anti-infective prophylaxis:

- Aciclovir

- Cotrimoxazol

- Fluorchinolon (neutropenia)

CHOP-R-esc, Phase-II

7% TRM 

4% TRM, p=0.038 
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- Indirect evidence of efficacy in subgroups?
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Phase-II

Levelling of prognostic factors?

GBC vs. ABC, Gene-expression profiling (GEP):

n=140 n=52

n=57
n=191

n=67
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Barrans, BJH, 2012; Gutierrez-Garcia, Blood 2012;  Hu, Blood 2103; Jais, Leukemia 2008; Lanic, Leuk Lymph 2011; Lenz, NEJM 2008.



Phase-II

Ruan et al; JCO, 2011

R-CHOP + Bortezomib

n=40

Levelling of prognostic factors?

Hypothesis: Subgroup-specific activity of Bortezomib in ABC-like DLBCL



Phase-II

Levelling of prognostic factors?

REMoDL-B:

Davies, ASH; 2015



Phase-II

Levelling of prognostic factors?

REMoDL-B:

Davies, ASH; 2015

No differential activity of Bortezomib in subtypes of DLBCL



Phase-II

- Indirect evidence of efficacy in subgroups?

Levelling of prognostic factors?



Phase-III

randomized controlled multicenter trials:

 definitive assessment of efficacy, in comparison with 

current  standard treatment.



Phase-III

Examples of negative Phase-III trials in DLBCL:

- R-CHOP-21 vs. R-CHOP-14

- R-CHOP-21 vs. DA-EPOCH-R

- R-CHOP-21 vs. G-CHOP-21

Cunningham, Lancet; 2013. Wilson et al; ASH 2016, abstract 469. Vitolo et al; JCO 2017



Phase-III

Examples of negative Phase-III trials in DLBCL:

- R-CHOP-21 vs. R-CHOP-14 OS: 70% -> 78%, power 90%, a=5%

- R-CHOP-21 vs. DA-EPOCH-R

- R-CHOP-21 vs. G-CHOP-21

Cunningham, Lancet; 2013. Wilson et al; ASH 2016, abstract 469. Vitolo et al; JCO 2017



Phase-III

Examples of negative Phase-III trials in DLBCL:

R-CHOP-21 vs. R-CHOP-14

Cunningham, Lancet; 2013

CD20+ DLBCL
>18 years
Stages II-IV,
I with bulk
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Phase-III

Examples of negative Phase-III trials in DLBCL:

- R-CHOP-21 vs. R-CHOP-14 OS: 70% -> 78%, power 90%, a=5%

- R-CHOP-21 vs. DA-EPOCH-R 3-yrs EFS 55% -> 70%, power 90%, a=5%

- R-CHOP-21 vs. G-CHOP-21

Cunningham, Lancet; 2013. Wilson et al; ASH 2016, abstract 469. Vitolo et al; JCO 2017



Phase-III

Examples of negative Phase-III trials in DLBCL:

R-CHOP-21 vs. DA-EPOCH-R

CD20+ DLBCL
>18 years
Stages II-IV,
Stage I PMBCL 3-yrs EFS 81% (95%CI 0.75-0.85)

Wilson et al; ASH 2016, abstract 469
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Phase-III

Examples of negative Phase-III trials in DLBCL:

- R-CHOP-21 vs. R-CHOP-14 OS: 70% -> 78%, power 90%, a=5%

- R-CHOP-21 vs. DA-EPOCH-R 3-yrs EFS 55% -> 70%, power 90%, a=5%

- R-CHOP-21 vs. G-CHOP-21 3-yrs PFS 60%->68%, power 80%, a=5% 

Cunningham, Lancet; 2013. Wilson et al; ASH 2016, abstract 469. Vitolo et al; JCO 2017



Phase-III

Examples of negative Phase-III trials in DLBCL:

R-CHOP-21 vs. G-CHOP-21

Vitolo, JCO; 2017

CD20+ DLBCL
>18 years
IPI > 2
IPI=1 + age<60
IPI=0 + bulk

3-yrs PFS 66.9% 
3-yrs PFS 69.6% 



Phase-III

Examples of negative Phase-III trials in DLBCL:

- R-CHOP-21 vs. R-CHOP-14 OS: 70% -> 78%, power 90%, a=5%

- R-CHOP-21 vs. DA-EPOCH-R 3-yrs EFS 55% -> 70%, power 90%, a=5%

- R-CHOP-21 vs. G-CHOP-21 3-yrs PFS 60%->68%, power 80%, a=5% 

Cunningham, Lancet; 2013. Wilson et al; ASH 2016, abstract 469. Vitolo et al; JCO 2017



Phase-III

Lessons from negative Phase-III trials in DLBCL:

- R-CHOP-21 is more effective than assumed,

- we are reaching a plateau of efficacy,

- in an unselected population improvement of the primary

endpoint by >7% is NOT realistic any more.

Consequences:

- Larger trials?

- Trials in subgroups defined by biology or risk? 



Phase-III

Subgroups defined by risk:
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Median observation time: 66 months

International Prognostic Index, low-risk:

CD20+ DLBCL
18-60 years
IPI=0, no bulk

FLYER:
3-yrs PFS 95% (95% CI 93%-95%)

N=588

Improvement of any survival-endpoint is NOT realistic!



Phase-III

Subgroups defined by risk:

International Prognostic Index, high-risk:

CD20+ DLBCL
18-60 years
IPI>2

Mega-CHOEP:

Schmitz et al, Lancet Oncol; 2012. 

EFS

Internal Validation
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Subgroups defined by risk:

International Prognostic Index, high-risk:

CD20+ DLBCL
18-60 years
IPI>2

Mega-CHOEP:
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8-CHOEP-14+6xR
(n=130)
8-CHOEP-14+12xR
(n=78) p=0.766

Schmitz et al, Lancet Oncol; 2013. Schmitz et al., ASH 2015, abstract 473 

3-yrs PFS 73.7% (95% CI 66%-78%)

External Validation



Phase-III

Hypothetical trial:

Improvement of R-CHOP by R-CHOEP in IPI>2 patients:

Rationale:
The principle R-CHOP

Vincristine



Phase-III

Hypothetical trial:

Improvement of results by direct DNA interaction:

Recher  Lancet ; 2011

81%

67%

LNH03-2B:

Event-free survival

18-60 years, aaIPI=1
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Hypothetical trial:

Improvement of results by direct DNA interaction:

CALGB-50303:

Wilson et al; ASH 2016, abstract 469



Phase-III

Hypothetical trial:

Improvement of R-CHOP by R-CHOEP in aaIPI>2 patients:

Statistical assumption:

- R-CHOP-21 -> 2-yrs PFS = 64%,

- R-CHOEP-21 improves 2-yrs PFS by 7%,

- R-CHOEP-14 improves 2-yrs PFS of R-CHOEP-21 by 4%

2-yrs PFS of R-CHOEP-14 = 75%



Phase-III

Hypothetical trial:

Improvement of R-CHOP by R-CHOEP in aaIPI>2 patients:

Statistical analysis:

2-yrs PFS improved from 64% to 73%, 80% power, a=0.05 (two-sided)

R

R-CHOP-21

R-CHOEP-14

CD20+ DLBCL
18-60 years
aaIPI>2

Sample size: n=834 (417/417)



Phase-III

Hypothetical trial:

Improvement of R-CHOP by R-CHOEP in aaIPI>2 patients:

Adaptive design - Sample size reestimation:

Stage 1: R-CHOP-21 vs. R-CHOEP-14/21

R

R-CHOP-21

R-CHOEP-21

R-CHOEP-14

CD20+ DLBCL
18-60 years
aaIPI>2

Stage 1

Stage 2: sample size reestimation R-CHOEP-14 vs. R-CHOEP-21

based on observed Hazard ratios using prespecified boundaries

Stage 1

Bhatt & Mehta, NEJM 2016



Phase-III

Hypothetical trial:

Improvement of R-CHOP by R-CHOEP in aaIPI>2 patients:



Conclusion

Trials in DLBCL:

- Textbook of methods in clinical trials is valid

- algorithm phase-I -> phase II -> phase III 

- R-CHOP is more effective than assumed,

- We are reaching a plateau of efficacy,

- Do not overestimate efficacy of the

experimental therapy



Acknowledgement

Studiensekretariat Homburg / Saar:

Michael Pfreundschuh, Viola Pöschel…

Institut für Medizinische Informatik, Statistik und Epidemiologie / Leipzig:

Markus Löffler, Marita Ziepert, Bettina Altmann

https://www.imise.uni-leipzig.de/index.jsp


Vielen Dank


