
Q: Does the Presence of Atrial Septal 
Aneurysm and/or a Large Degree of Shunting 

Identify Patients Most Likely to Benefit? 

A: No! 
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Nothing!

What does the FDA label 

say about subgroups?

See important safety information referenced within.



If PFO characteristics are 

important, then it would make 

sense for echo findings to 

differ in patients with high vs. 

low RoPE scores



from Circ Cardiovasc Imaging 2014 7:125-131



Neurology 2014 83: 1-6



Subpopulation Differential Treatment Effect: RESPECT



Subpopulation Differential Treatment Effect: PC Trial



Unadjusted Hazard Ratios for Study-stratified Cox Proportional Hazard Models for STROKE Outcome

Subgroup analyses did not identify statistically 

significant heterogeneity of treatment effects.

Subpopulation Differential Treatment Effect: IPDMA



REDUCE TRIAL
Exploratory Analyses to Evaluate Heterogeneity in Relation to Baseline Covariates

Søndergaard L et al. N Engl J Med 2017;377:1033-1042



There are always two sides of a coin



There are always two sides of a coin: the flip side



Thomas Henry Huxley, “Darwin’s Bulldog”

“The great tragedy of Science —
the slaying of a beautiful hypothesis by an ugly fact.”

Presidential Address at the British Association, "Biogenesis and abiogenesis" (1870); 
later published in Collected Essays, Vol. 8, p. 229.

http://aleph0.clarku.edu/huxley/CE8/B-Ab.html


Donald Rumsfeld on PFO closure

“As we know, there are known knowns; there are things we know we know.” 

~ PFO closure is associated with fewer recurrent strokes than 
medical Rx alone

“We also know there are known unknowns; that is to say we know there are 
some things we do not know.” 

~ Heterogeneity (subgroups) not established

“But there are also unknown unknowns—the ones we don’t know we don’t 
know.”

~ Preferential benefit in … aliens?
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Conclusion

• PFO closure is associated with a lower risk of recurrent stroke

• Heterogeneity of treatment effect has NOT been established 
based on PFO characteristics

• Be aware that by arguing for treatment of purported high risk 
PFOs you are by necessity arguing for withholding treatment 
from some patients who may benefit

• A repeat IPDMA with new RCT data is needed (and being 
planned!)


