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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DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

October 28, 2016

St. Jude Medical, Inc.
Rashmi Bhushan, PhD
Manager. Regulatory Affairs
5050 Nathan Lane North
Plymouth, Minnesota 55442

Re: P120021
TradeDevice Name: AMPLATZER PFO Occluder
Filed: November 30, 2012

Food and Dirug Administration

10003 New Hampshire Avenue
Document Control Center - WOS5-GS08
Silver Spring, MD 20003-0042

Amended: August 12. 2013, September 9. 2013, February 26, 2014. April 28, 2014, July 1.

2014, February 27, 2015, September 17, 2015, October 8, 2015

Product Code: MLV

See important safety information referenced within.

What does the FDA label
say about subgroups?
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If PFO characteristics are
Important, then it would make
sense for echo findings to
differ in patients with high vs.
low ROPE scores
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Structural Heart Disease

Transesophageal Echocardiography in Cryptogenic Stroke
and Patent Foramen Ovale

Analysis of Putative High-Risk Features From the Risk of Paradoxical
Embolism Database

Benjamin S. Wessler, MD; David E. Thaler, MD, PhD; Robin Ruthazer, MPH;
Christian Weimar, MD; Marco R. Di Tullio, MD; Mitchell 5.V. Elkind, MD, MS;
Shunichi Homma, MD; Jennifer S. Lutz, MS; Jean-Louis Mas, MD; Heinrich P. Mattle, MD;
Bernhard Meier, MD; Krassen Nedeltchev, MD; Federica Papetti, MD;

Emanuele Di Angelantonio, MD, MSc, PhD; Mark Reisman, MD; Joaquin Serena, MD, PhD;
David M. Kent, MD, CM, MSc

Table 3. Putative High-Risk TEE Features Across High and Low RoPE Score Strata

All PFO Patients

With At Least Some RoPE Score >6 RoPE Score <6
TEE Findings TEE Data (n=1294) (n=637) (n=657)
Large no. of bubbles vs not large 64.4% (695/1079) 67.4% (347/515) 61.7% (348/564)
Shunt at rest vs no shunt 69.6% (484/695) 67.6% (238/352) 71.7% (246/343)
Hypermobile septum vs not 25.3% (320/1265) 23.0% (144/626) 27.5% (176/639)

PFO indicates patent foramen ovale; RoPE, Risk of Paradoxical Embolism; and TEE, transesophageal echocardiography.

*P values from generalized mixed models (TEE variables only) after adjusting for random site effect.

from Circ Cardiovasc Imaging 2014 7:125-131
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[ Table 2 Adjusted hazard ratios from multivariable model of recurrent stroke/TIA }

Adjusted hazard ratio (95% confidence interval)

Point score <6 Point score =6 Interaction
Variable (raw event rate: 87/677 = 13%) (raw event rate: 35/647 = 5%) p value®

Age (linear), hazard ratio per 10-y increasel] 1.47 (1.18-1.83)° 0.83(0.57-1.20) 0.0083
Treated with antiplatelets 1.69 (1.05-2.74)° 0.74 (0.37-1.48) 0.0554
History of prior stroke or TIA 158 (0.89-2.44) 3.79 (1.43-10.09)° 0.0911
Small shunt 129 (0.82-2.03) 3.26 (1.59-6.67)° 0.0306
Hypermobile interatrial septum 0.83(0.49-1.42) 2.31(1.05-5.05)° 0.0350

All subjects (raw event rate: 122/1,324 [9%])

Incident TIA (vs stroke) 1.69 (1.05-2.74)°

Hazard ratio =1 indicates positive association with outcome.

?1f the p value of the variable or the interaction with the categorized point score (=6, >6) was =0.10, then the interaction
term was left in the model and hazard ratios were estimated separately for the point score subgroups. If the interaction
p value was =0.10, then the interaction term was not included in the model and a single hazard ratio for the variable was

estimated.
®95% Confidence interval for hazard ratio is above or below 1 (with a corresponding p value of =0.05).

Neurology 2014 83: 1-6 Tufts %/Ieer%iecral



Subpopulation Differential Treatment Effect: RESPECT

PFO Medical-
Closure Therapy PValueby P Value for
Subgroup Group Group Hazard Ratio (95% ClI) Log-Rank Test Interaction
no. of patients with event/total no. (%)
Overall 18/499 (3.6)  28/481 (5.8) — — 0.55 (0.30-1.00) 0.046
Age 0.78
1845 yr 6/230 (2.6) 10210 (4.8) 0.49 (0.13-1.35) 0.16
4660 yr 12/262 (4.6)  18/266 (6.8) 0.59 (0.28-1.23) 0.16
Sex 1.00
Male 10/268 (3.7)  16/268 (6.0) 0.56 (0.25-1.23) 0.14
Female 8/231 (3.5] 12/213 (5.6) 0.55 (0.22—1.34) 0.18
Shunt size 0.04
MNone, trace or moderate ~ 13/247 (5.3)  12/244 (4.9) 0.96 (0.44-2.11) 0.93
Substantial 5/247 (2.0)  16/231 (6.9) — — 0.26 (0.10-0.71) 0.005
Atrial septal aneurysm 0.04
Present 3/179 (1.7)  13/170 (7.6) —_ 0.20 (0.06-0.70) 0.005
Absent 15/320 (4.7)  15/311 (4.8) 0.86 (0.42—1.76) 0.68
Index infarct topography 0.21
Superficial 9/280 (3.2)  18/269 (6.7) —=— 0.43 (0.19-0.96) 0.03
Small deep 4/57 (7.0) 2/70 (2.9) | 2.25 (0.41-1232) 034
Other 5/157 (3.2) 8140 (5.7) —a— 0.48 (0.16-1.48) 0.19
Planned medical regimen 0.07
Anticoagulant 8/132 (6.1)  5/121 (4.1) — 1.32 (0.43—4.03) 0.63
Antiplatelet 10/367 (2.7)  23/360 (6.4) —=— 0.38 (0.18-0.79) 0.007
D.IIZI] D.Il{] 1.00 lﬂl.ﬂ{]'
PFO Closure Medical Therapy
Better Better




Subpopulation Differential Treatment Effect: PC Trial

P Value for
Subgroup PFO Closure  Medical Therapy Hazard Ratio (95% Cl) Interaction
no. of patientstotal no. (%)
Overall 7/204 (3.4) 11/210 (5.2) —t—— 0.63 (0.24-1.62)
Age | 0.10
<45 yr 1/91 (1.1) 6/97 (6.2) il : { 0.16 (0.02-1.31)
=45 yr 6/113 (5.3) 5/113 (4.4) L i 1.22 (0.37-3.99)
Atrial septal aneurysm i 0.09
Yes 4/47 (8.5) 2/51 (3.9) — 1 2.09 (0.38-11.4)
No 3/157 (1.9) 9/159 (5.7) = H 0.32 (0.09-1.18)
Cardiovascular index event I 0.78
Stroke 5/165 (3.0) 8/163 (4.9) I—.—E—I 0.58 (0.19-1.76)
Transient ischemic attack 2/39 (5.1) 3/47 (6.4) i - | 0.78 (0.13—4.66)
or pulmonary embolism |
>1 Previous cardiovascular event i 0.22
Yes 2/76 (2.6) 6/79 (7.6) ' = : 0.28 (0.06-1.41)
No 5/128 (3.9) 5/131 (3.8) ’ - : 0.9 (0.29-3.45)

| T | T | | | T
003 010 0250.501.002.00 5001000

-

] -

Closure Better Medical Therapy
Better
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Subpopulation Differential Treatment Effect. IPDMA

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

Appendix Figure 1. Subgroup analysis for recurrent ischemic stroke (intention-to-treat analyses)

Subgroup Stratum EviPT (closure) EW/PT (medical) HR (95% CD p-val
Age Age <45 571331 1571224 - $ 0.32 (0.12, 0.89 0.171
Age >=45 1711768 21 /1615 O 0.75 (040, 1.42
Gender Male 9/16049 20/ 1042 o 0.44 (0.20, 0.96 0.321
Female 13/1490 1671297 O 0.75 {0.36, 1.56
Smoking status Smoker 6 /546 9/394 € ® 0.52 EEIJ 9,1 _4?'{ 0871
Non smoker 16 /2553 27 12445 O 0.58 (0.31, 1.07
Shunt size (TEE) Substantial 12/1848 17 /1580 g 0.62 (0.30, 1.32 0.838
Not substantial 1071251 1971260 G 0.56 (0.25, 1.22
AS3A (TEE) ASA gresent 7 11005 14/ 906 @ 0.49 (0.19, 1.23 0.657
No ASA 1572094 23 /1933 O 0.63 E0.33, 1.22}
Index event TIA 3/214 21231 +—> 1.63 EU.Z?, 9.73} 0.234
Stroke 1972884 34 / 2608 C 0.52 (030, 0.91
History of migraine Yes 6 /1009 17 /831 * & 0.3110.12,0.78 0.091
No 16 7 2090 19 /2009 O 0.83 (0.43, 1.61
Radiology Superficial stroke 1271244 1771163 o 0.70 (0.33, 1.47 0.635
Others 6/879 11 /785 O 0.52 (0.19,1.41
T I 1 1
0.20 0.5 0 2

Hazard ratio (loganthmic scale)

Subgroup analyses did not identify statistically

significant heterogeneity of treatment effects. Tufts ?Zdeerﬁiecral




REDUCE TRIAL

Exploratory Analyses to Evaluate Heterogeneity in Relation to Baseline Covariates

PFO Closure Antiplatelet-Only P Value for
Subgroup Group Group Hazard Ratio (95% Cl) P Value Interaction
no. of patients who had recurrent stroke/total no. (%)
All patients 6/441 (1.4) 12/223 (5.4) —a— 0.23 (0.09-0.62) 0.002
Age : 0.85
18-45 yr 3/204 (1.5) 6/114 (5.3) [ = , 0.26 (0.07-1.04) 0.04
46-59 yr 3/237 (1.3) 6/109 (5.5) : = K 0.21 (0.05-0.84) 0.02
Sex E 0.62
Male 3/261 (1.1) 8/138 (5.8) ; = | 0.19 (0.05-0.71) 0.01
Female 3/180 (1.7) 4/85 (4.7) | = - 0.31 (0.07-1.40) 0.11
Region X 1.00
Europe and Canada 3/225 (1.3) 6/108 (5.6) : = ! 0.23 (0.06-0.93) 0.03
United States 3/215 (1.4 6/115 (5.2 I L | 0.24 (0.06-0.94 0.03
Shunt size
Small 1/77 (1.3) 2/43 (4.7) 0.27 (0.03-3.03)
Moderate-to-large 4/348 (1.1) 10/173 (5.8) 0.18 (0.06—-0.58)
0.01 0.10 1.00 1.50
- —_—
PFO Closure Antiplatelets
plus Antiplatelets Alone
Better Better

Sendergaard L et al. N Engl J Med 2017;377:1033-1042
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There are always two sides of a coin
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the flip side
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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.
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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 benefitin ...
Medical
Tu ftS Ceerﬂg:ra



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 benefitin ... pets? Left handers?
Tu fts %\:/Ieel'(li[lecl‘al



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!)
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