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Eleanor Roosevelt, The Saturday Evening Post, August 24, 1935



…even more than before, in the era of 

personalized medicine and precision oncology, 

subgroup analysis seems a valuable tool for 

optimizing treatment choices.



Subgroup analysis may impact regulatory decisions:

Durvalumab in locally advanced NSCLC

Faivre-Finn C, ESMO 2020

Annals of Oncology (2020) 31 (suppl_4): S1142-S1215



Subgroup analyses: why?

• Within a study with overall positive conclusions, 

subgroup analyses might help to better identify patients

who benefit more, patients who benefit less or patients

who don’t benefit at all.



The famous example of the IPASS trial:

qualitative interaction!

Mok TS, et al. N Engl J Med. 2009 Sep 3;361(10):947-57. 
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Subgroup analyses: why?

• Within a study with overall positive conclusions, 

subgroup analyses might help to better identify patients

who benefit more, patients who benefit less or patients

who don’t benefit at all.

• Within a study with overall negative conclusions, 

subgroup analyses might help to avoid «throwing the 

baby out with the bath water», by identifying certain 

groups of patients in whom the experimental treatment 

appears to work.



“Far better an approximate answer to the right 

question, which is often vague, than an exact 

answer to the wrong question, which can 

always be made precise.” 

J W Tukey, 1962

Tukey JW. The future of data analysis. Ann Math Stat 1962; 33: 13–14.

…but please remember!



Curiosity, Eugene de Blaas (1892)

In defense of curiosity…

…but remember that

curiosity can be 

dangerous!



Lagakos SW. The challenge of subgroup analyses--reporting without distorting. 

N Engl J Med. 2006 Apr 20;354(16):1667-9. 



Let’s make an example outside oncology!

ISIS-2:  Second International Study of Infarct Survival

Days after randomization
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The ISIS-2 collaborative group. Lancet 1988; ii: 349–60.
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N. of deaths

A vs P

P

All cases 804 vs 1016 <0.0001

ISIS-2 trial: Aspirin vs Placebo

Mortality 1 month after myocardial infarction
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Zodiac sign N. of deaths

A vs P

P

All cases 804 vs 1016 <0.0001

Other signs 654 vs 869 <0.0001

Libra or Gemini 150 vs 147 0.5 (ns)

ISIS-2 trial: Aspirin vs Placebo

Mortality 1 month after myocardial infarction
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The risk of «belief bias»…



…and the risk of HARKing

Kerr NL. Pers Soc Psychol Rev. 1998;2(3):196-217. 



Brookes ST et al.
Health Technology Assessment

2001; Vol.5: No. 33

An interesting lecture:

Brookes ST et al. Health Technology Assessment 2001; Vol.5: No. 33
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a false positive result in a subgroup?

Zhu et al, ESMO 2014
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Brookes ST et al. Health Technology Assessment 2001; Vol.5: No. 33



Zhu AX, Lancet Oncol. 2019 Feb;20(2):282-296. 

Subgroup analysis

can be hypothesis-generating for a subsequent trial!
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How to correctly interpret

subgroup analyses?

Simes RJ et al, MJA 2004 
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How to correctly interpret

subgroup analyses?

In cases like this, please DO NOT CLAIM that

experimental treatment is significantly effective in men but

not in women!

Simes RJ et al, MJA 2004 
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How to correctly interpret

subgroup analyses?

Simes RJ et al, MJA 2004 

In cases like this, it is legitimate to suspect that treatment 

effiacy could be different…

…unfortunately, we cannot exclude that the difference we

are observing is due to chance!



How to correctly interpret
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How to correctly interpret

subgroup analyses?

Simes RJ et al, MJA 2004 

In cases like this, it is legitimate to discuss the 

heterogeneity of treatment effect between men and women.

Interaction test tells us that this difference is unlikely to be 

due to chance.



Scenario n.1

Baas et al, Lancet 2021



Scenario n.1

• Interaction test (p=0.91) is NOT significant: heterogeneity of 

efficacy between men and women is NOT demonstrated

Di Maio M, Tagliamento M. 

Heterogeneity of treatment effects in malignant pleural mesothelioma. 

Lancet. 2021 Jul 24;398(10297):301-302..



Scenario n.2

Baas et al, Lancet 2021



Scenario n.2

Interaction test is significant (p=0.007)

Heterogeneity of efficacy between epithelioid and non 

epithelioid tumors is demonstrated

Di Maio M, Tagliamento M. 

Heterogeneity of treatment effects in malignant pleural mesothelioma. 

Lancet. 2021 Jul 24;398(10297):301-302..



Subgroup analyses: 

take home messages

• Caution!

• Hypothesis generation

• Multiplicity: risks of false positive and false negative

• Look at consistency among studies

• Plausibility (but beware of belief bias!)

• Look at the interaction test!
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Subgroup analyses in randomized phase III trials 

of systemic treatments in advanced solid tumours: 

a systematic review of trials published between 2017 and 2020 
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