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Atrial Fibrillation and Stroke

Focal Electrical Disease Systemic Disease Symptom
Risk Marker Alcohol

Risk Factor Aging

. " Sedentar
Obesity —— Vascular Disease Lifastyl y
Reduced LAJ/LA Appendage restyle

Velocities Metabolic M **\\““‘——E

Syndrome Sleep Discbates Hypertension
Adtrial Dilatation/Myopathy = Arrhythmia Burden Apnea

Arterial Stiffness
‘ Microvascular Dysfunction

Focal Diastolic Dysfunction
Disease

Stasis Myopathy = Disease State

coagulability A
L =

Hyper- J'_,,.J!Tv\\ Atrial Dilatation/Fibrosis/

Endothelial Dysfunction

Temporal Association AF & Stroke
As needed Anticoagulation Plausible :
Focal Therapy -> Lower Risk Hypercoagulable
Rhythm Treatments -> Lower Risk State

Poor Temporal Association AF & Stroke
Genetics Systemic Therapy-= Lower Risk
Risk Persists Despite Rhythm Treatment

TJ Bunch et. al. Eur Heart J. 2016;37:2890
BW Calenda, V Fuster, V Reddy et. al. Nat Rev Cardiol 2016;13:549




Cardiometabolic
Abnormalities
« HTM
= Dyslipidemia
= Metabolic Syndrome/
DM

Mechanical Effects

- Hemodynamics
- 0SA

Ventricular
Abnormalities
= LV Remodeling
- LWVH
- HF

Obesity

Inflammation
- Adipocytokines
= Paracrine Effects

LA Remodeling
Dilation/stretch
Fatty infiltration
Fibrosis
Conduction slowing

Atrial
Fibrillation

Adiposity
- EAT
- Metabolic and
Neurcohormonal

CJ Lavie et. al. ] Am Coll Cardiol 2017;70:2022
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“Wisceral
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JJ Fuster et. al. Circ Res. 2016;118:1786



Myocardium

Epicardial fat

Visceral layer of serous pericardium

Pericardial cavity Pericardial fat

Parietal layer of serous pericardium

Fibrous pericardium

Paracardial fat

CX Wong et. al. Eur Heart J. 2017;38:1294



Unadjusted HR = 0.71 (95% CI, 0.60-0.83)
p <0.001
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Follow-up (Years)
Patients at Risk

Control 2,021 1,840 1,574
Surgery 2,000 1,853 1,615

S Jamaly et. al. ] Am Coll Cardiol 2016,;68:2497




Abrupt changes in fibre
Strands of fibres poorly orientation promoting
coupled to left atrial tissue conduction delays and block

PV ion currents/APs:
PV ion currents/APs: s Smalll . MNa* channels
K1*

* Small Jm, reduced RMP

» Small Jcc-.,u larger FK”.KEF,

inactivated
* Small rCa.L* largerJ‘mKsr largerJ‘SK,

reduced AP duration reduced AP duration, ERP

S Nattel et. al. Nat Rev Cardiol. 2016; 13: 575.
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Atrial automaticity

Tl «s Studies in animal models

Tl <> Studies of tissues from
patients with pAF
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AF
events

Genetic causes
Focal PV sources
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Aging-related remodeling

Age (yrs)

JB Guichard et. al. ] Am Coll Cardiol 2017;70:756



LA Tissue Fibrosis on 3D LGE CMR Scans
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Low Fibrosis <15% High Fibrosis >15%
o
Healthy tissue Fibrotic

JB King, N Marrouche et. al. ] Am Coll Cardiol 2017;70:1311



Association of Atrial Tissue Fibrosis Identified by Delayed
Enhancement MRI and Atrial Fibrillation Catheter Ablation
The DECAAF Study

Nassir F. Marrouche, MD; David Wilber, MD; Gerhard Hindricks, MD; Pierre Jais, MD; Nazem Akoum, MD; Francis Marchlinski, MD;
Eugene Kholmovski, PhD; Nathan Burgon, BSc; Nan Hu, PhD; Lluis Mont, MD; Thomas Deneke, MD; Mattias Duytschaever, MD; Thomas Neumann, MD;
Moussa Mansour, MD; Christian Mahnkopf, MD; Bengt Herweg, MD; Emile Daoud, MD; Erik Wissner, MD; Paul Bansmann, MD; Johannes Brachmann, MD

Fibrosis of the LA Wall, Blinded To The Treating Physicians:

Stage 1 (<10% ),
Stage 2 (>10%-<20%),
Stage 3 (>20%-<30%),
Stage 4 (=30%).

JAMA. 2014;311(5):498



Log rank p-value for trend: <0.001

Population, %
Hazard Ratio
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LA Fibrosis, %

Mumber at Risk
Utah Stage | 424 319 237 136
Utah Stagell 509 390 296 128
Utah Stagelll 235 169 141 74
Utah StagelV 60 44 39 21

Utah Stage | Utah Stage |

Utah Stage Il Utah Stage IV

JB King, N Marrouche et. al. ] Am Coll Cardiol 2017;70:1311
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1a). AC When ?- The Prevention Of Stroke .

Prefer no

treatment

rather than

aspirin CHA,DS,VASc =1
Prefer OAC
rather than

aspirin
CHADS, =0
Aspirin

CHADS, =1

Prefer
aspirin
rather than
OAC

V Fuster, JS Chinitz, Circ. 2012 ; 125: 2285

Swedish AF Cohort Register (L Friberg, GYH Lip et al) Circ. 2012; 125: 2298
CHA,DS,VASc: ESC Guidelines (P Kirchhof, Al Camm et al ) 2013 - ACC / AHA / HRS 2014
A/C Prevention - Emboli >>> Bleeding, Thrombosis > Bleeding


Presenter
Presentation Notes
# 34: Recommendations for the prevention of stroke in patients with atrial fibrillation. The inner circle represents treatment recommendations based on the use of the CHADS2 score, as in US guidelines.1 The outer circle represents recommendations based on the CHA2DS2-VASc model, as outlined in the European guidelines,4 which advise anticoagulant therapy in a larger proportion of patients with atrial fibrillation. Bleeding risk assessment is recommended for patients at intermediate stroke risk (yellow-shaded area), with particular caution and regular patient review for those on warfarin therapy when the HAS-BLED (hypertension, abnormal renal/liver function, stroke, bleeding history or predisposition, labile international normalized ratio, elderly, drugs/alcohol concomitantly) score is ≥3. For patients at very high risk of bleeding (eg, those with malignant hypertension or prior episodes of major bleeding), conservative monitoring without treatment should be considered. OAC indicates oral anticoagulation.


Assess patient thrombotic risk definitions:

Lo
CHAL DS, WASs 1-4 (annualized stroks risk =5%), no prior TE

Moderate:

Type of anticoagula

AC

Higih:

CONSIDERATIONS 1

Use of parenteral
agent not indicated.

L
(=)
=
=
=
D

DO NOT BERIDGE

CONSIDERATIONS

Start UFH when the INR jis <2
or after omitting 2-3 doses of
the OAC if the INR is not
measured. Discontinue >4 hours
prior to the procedure and if
the aPTT is the normal range.™

HOW TO BRIDGE
GUIDANCE

=@ Imncreased patient bleed risk?

Prior stroke or TLAZ

Administer therapeutic
UFH or LMWIVWVH.

PERFORM THE PROCEDURE

CHA, DS -WASc 5-6 (annualizred stroke risk 5-109:) or prior TE more than 3 months previcously

CHA, DS -WVASc 7+ (annualized stroke risk =10%:) or prior TE within 3 months

Thrombotic risk? 2

Recent TE <3 months?

~r S o

<3

1] Al
Major bleed or

Increased patient bleed risk? @

Assess patient blead
ﬁ risk checklist

Bleed risk considered
increased if any 1 of the
Following: major bleed or
ICTH =3 months; quantitative
or qualitative plateist abnormality
including aspirin use, INR above
therapeutic range: prior bleed
from previous bridging

Consider delaying
procedure.
Exit the pathway.

ICH <32 months?

=

Address other factors: ASA, high INR.
Also consider bleed history.

I

Lilkcely Lilkcely

Indication for bridging;

strongly consider

bridge do mot
| bridge

Heparin allergy or recent HIT?

T

Follow local protocol
for management of HIT
and heparin allergy.

Start LMWH when the INR is <2 or after
omitting 2-3 doses of the OAC if the INR
is not measured. Discontinue =>=12-24
hours prior to the procedure based on
renal function and whether you are
administering it once daily or 12 hours.

Pparenteral agent.

ERIDGE

High stroke risk and
increased bleed risk?

Consider individualized
strategies such as using
prophylactic/low-dose
paranteral anticoagular‘lt,
or postoperative
bridging onlyw.

=If the aPTT is mot in
the normal range.
delay the procedurs
and recheck the aPTT
every 2 hours until it is
in the normal range.

JU Doherty, JL Januzzi et. al. ] Am Coll Cardiol 2017;69:872
ORBIT=AF (BA Steinberg et al.), Circulation 2015; 131:488 —




Clinical Predictors of Stroke Risk Associated with AF

Heart Failure @

Hypertension Valve disease

Diabetes Vascular disease

JB Guichard et. al. ] Am Coll Cardiol 2017;70:756



L AA Structure / Function — Stroke in NSR
Cardiac Imaging For Assessment

J Romero et. al. Nat Rev Cardiol. 2014;11:470

ENGAGE AF (DK Gupta et al.) EHJ 2014; 35:1457 - [ A Function / NSR 7
ASSERT (M Brambatti, et al.) Circ. 2014; 129:2094- | \/ Function / NSR 7
IMPACT (DT Martin et al.) EHJ; 2015; 36:1660- [.\/ ~unction / NSR 7




2b).

Cardiac Disease And Procedures

Silent cerebral infarct

Cardioembolic heart Cardiac procedures
disease m Left heart
catheterization

= Left ventricular = CABG surgery

thrombus = Transcatheter aortic
= Cardiomyopathy valve implantation

= Patent foramen = Pulmonary vein
ovale isolation
= Closure of patent
foramen ovale

ME Hassell et. al. Nat. Rev. Cardiol. 2013;10:696
F Gaita et. al. ] Am Coll Cardiol 2013;62:1990 (Italy)
S Kalantarian et. al. Ann Intern Med. 2014;161:650



Controls
(N = 90)

3

Domains

PRX AF
(N = 90)

PER AF
(N = 90)

p PRX /
controls

p PER /
controls

p PRX/
PER

Domains

I-Immediate Memory
2-Visuo-spatial abilities

3-Language
4-Attention

92 4k 15.4
95 6=x17.5
93 83+ 167
929+ 11.4
101 4+21.2
93 .54+ 11.7

86.2x 13.8
8090+ 14.7
SO0 90+ 182
B8.8+9.1
266+ 16.6
88. 7+ 14.7

82.9x11.5
87.1=X 169
848+ 14.8
8B3.1 8.7
049+ 15.6
87. 7+ 14

< 0.01
0.02
0.14

< 0.01
0.09
0.02

=< 0.01
=< 0.01
< 0.01
< 0.01
0.02
< 0.01

0.08
0.24
0.04
0.59
0.47
O.04

S5-Delaved memory

F Gaita et. al. ] Am Coll Cardiol 2013;62:1990 (Italy)
S Kalantarian et. al. Ann Intern Med. 2014;161:650




Atrial Fibrillation as a Risk Factor for
Cognitive Decline and Dementia

Data are drawn from the Whitehall Il study, N=10,308 at study
recruitment in 1985. A battery of cognitive tests was
administered four time (1997-2013) to 7428 participants -414
cases of AF-, aged 45-69 years in 1997. Compared with AF-
free participants, those with longer exposure to AF (5, 10, or
15 years) experienced faster cognitive decline after
adjustment for sociodemographic, behavioural, and chronic
diseases (P for trend=0.01). Stroke did not explain it. In adults
aged 45-85 years AF Is associated with accelerated cognitive
decline and higher risk of dementia

A Singh-Manoux et al., European Heart Journal 2017; 38:2612



No AF

95% CI, No AF
== 50-65 years
= 60-75 years
- F0-85 years
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Age (years)

] 65-70
observations years
MNo AF 4197

AF 162

A Singh-Manoux et. al. Eur Heart J. 2017;38:2612



Low cardiac output

and cerebral hyoperfusion

—h-[ Ischemic stroke } l

—b-(snent ischemic strnkeHAnticnagulatinnJ

Cerebral micro-emboli \\

Microbleeds J

HC Diener et. al. Eur Heart J. 2017;38:2619
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A Primary Safety End Point
100—

Hazard ratio for group 1 vs. group 3,
0.59 (95% CIl, 0.47—-0.76)
P<0.001

Hazard ratio for group 2 vs. group 3,
0.63 (95% CI, 0.50—0.80)
P<0.001
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Group 1
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Group 3

Group 3 - D-adjusted vitamin K antagonist plus DAPT for 1, 6, or 12 months.
- VLD rivaroxaban (2.5 mg twice daily) plus DAPT for 1, 6, 12 Mo
- LD rivaroxaban (15 mg once daily) plus a P2Y12 inhibitor for 12 Mo

PIONEER AF-PCI (CM Gibson et. al. ) NEIM 2016;375:2423




B Secondary Efficacy End Point
100+

Hazard ratio for group 1 vs. group 3,
1.08 (95% Cl, 0.69—-1.68)
P=0.75

Hazard ratio for group 2 vs. group 3,
0.93 (95% Cl, 0.59—1.48)
P=0.76

Cardiovascular Event (%)
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No. at Risk
Group 1
Group 2
Group 3

Group 3 - D-adjusted vitamin K antagonist plus DAPT for 1, 6, or 12 months.
- VLD rivaroxaban (2.5 mg twice daily) plus DAPT for 1, 6, 12 Mo
- LD rivaroxaban (15 mg once daily) plus a P2Y 12 inhibitor for 12 Mo

PIONEER AF-PCI (CM Gibson et. al. ) NEIM 2016,;375:2423




Elective PCI
with newer

generation DES

=

- Ijischarge

Double therapy i NOAC
NOAC+ A or C il monotherapy

Double therapy ; NOAC
NOAC+ A orC i| monotherapy

Factors to shorten combination therapy

-«

- (Uncorrectable) high bleeding risk

- Low atherothrombotic risk (by REACH or SYNTAX score if elective?; GRACE <118 if ACS?)

Factors to lengthen combination therapy

>
- First-generation DES
- High atherothrombotic risk (scores as above ; stenting of the left main, proximal left
anterior descending, proximal bifurcation; recurrent Mis; etc.) and low bleeding risk

H Heidbuchel et. al. Eur Heart J. 2017;38:2137
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Stroke or systemic embolism Intracranial hemorrhage

Relative hazard ratio W vs dabigatran 110

Category (95% CI)
W vs rivaroxaban —

W vs placebo HIH e
W vs dabigatran 150
W vs Wiow-dose I_._I W vs apixaban 5 HH

W vs aspirin ——

W vs aspirin+clopidogrel H—

T T | T
0 03 06 09 1.2 1.5

Wivs Ki%agatmn : ! Major bleeding
1

W vs dabigatran 110 |_E.._|
1
1

1
W vs dabigatran 110 -
W vs rivaroxaban HHH :

W vs rivaroxaban

W vs dabigatran 150 == m W vs dabigatran 150

=H W vs apixaban 5 HH

W vs apixaban 5

| | | | | | | I | | 1 | | 1
0O 03 06 09 1.2 1.5 1.8 2.1 0O 03 06 09 1.2 15 1.8 2.1

Favors Favors Favors Favors
warfarin other treatment warfarin other treatment

Dialogues in Cardiovascular Medicine 2012;17:189




1a). VHD Patients on Edoxaban or Warfarin
In the ENGAGE AF-TIMI 48 Trial

VHD was defined as history or baseline echo evidence of at least
moderate aortic/mitral regurgitation, aortic stenosis, or prior valve
surgery -bioprosthesis replacement, valve repair, valvuloplasty.
Patients with moderate to severe mitral stenosis or mechanical heart
valves were excluded from the trial. Comparisons were made of rates
of stroke/systemic embolic event (SSEE) & major bleeding. VHD
Increased the risk of death, major adverse CV events, and major
bleeding but did not affect the relative efficacy or safety of higher-
dose edoxaban versus warfarin in AF.

R De Caterina et al., J Am Coll Cardiol 2017; 69:1372
CT January et. al. J. Am. Coll. Card. 2014, 64: el — No Dabigatran in Mechanical HV



m Apixaban Rivaroxaban ~ Dabigatran Edoxaban
Renal clearance of parent o w

Lowest CrCl crug can be prescrbed ~—~ Can be used )
ner FDA abel, mi/min on lalysis

5% C1) of stroke referent Reference 079(055114)  088(065-119 056 (0.37-0.85) 0.87(0.65-1.18)1
to warfarin, L <50 ml/min

HR (95% (1) of major bleeding Reference 050(0.38-0.66) 098(0.84-114) 101(0.791.30)  0.76(058-098)¢
referent to warfarin, CrCl <50 ml/min

KE Chan et. al. J Am Coll Cardiol 2016:67:2888



Dabigatran (RELY) 150 mg twice daily
110 mg twice daily

Rivaroxaban 20 mg once daily, protocol-mandated dose
(ROCKAT-AF) reduction to15 mg

Apixaban 5 mg twice daily, protocol-mandated dose
(ARISTOTLE) reduction to 2.5 mg

Edoxaban 60 mg once daily, protocol-mandated dose

(ENGAGE-AF) reduction to 30 mg

30 mg once daily, protocol-mandated dose
reduction to15 mg

HC Diener et. al. Eur Heart J. 2017;38:860




Proposed Algorithm for Oral Anticoagulant Choices in
Patients With Atrial Fibrillation and Chronic Kidney Disease

Patient with atrial fibrillation
and chronic kidney disease

Determine stroke risk (CHA>DS>-VASc Score)
Consider oral anticoagulation if scoreis =21 in males / = 2 in females

Determine bleeding risk (HAS-BLED Score)

OAC options:

When time in When time in When time in When time in
theérapeutic therapeutic therapeutic therapeutic
range >7096 range >70% range >70% range >70%

Vitamin K
antagonist

Apixaban 2.5 mg, b.i.d. 5 mg, b.i.d.* 5 mg, b.i.d.t 5 mg, b.i.d.t
Dabigatran 75 mg. b.i.d.’ 150 or 110 mg, b.i.d.® 150 mg, b.i.d."

Edoxaban 30 mg, o.d. 30 mg, o.d. 60 mg, o.d.”

Rivaroxaban 15 mg, o.d. 15 mg, o.d. 20 mg, o.d.

Address bleeding risk factors, frequent follow up, and closely monitor renal function in NOAC users

YC Lau et. al. J Am Coll Cardiol 2016;68:1452 - HIT.........(7)



Intracranial haemorrhage
in patients with an indication for OAC
[meechanical heart vabves, AF)

|

+
Restart VKA Other ICH

*

Evaluate risk of emmbolism with
CHA,DS,-VASc score and risk of
bleeding with the HAS-BLED score

; i )

Ideally, randomise in a trial Consider (rejstarting Consider Consider LAA
comparning OAC vs. non-0OAC* OAC with NOAC (or VKA) avoiding OAC occlusion

ESC Working Group on Thrombosis (S Halvorsen et. al.) Eur Heart J. 2017;38:1455
H-C Diener et al. Eur Heart J 2017; 38: 860 —




2c). Idarucizumab & Other Reversal Agents

When available, idarucizumab is likely to be the treatment of
choice for patients who present with diabigatran-induced
uncontrolled or life-threatening bleeding or for those who
require urgent surgery or invasive procedures. Other
reversal agents are in development to reverse other NOACSs.
These include andexanet alfa, a recombinant truncated form
of enzymatically inactive factor Xa, which binds and reverses
the anticoagulant action of the factor Xa inhibitors, and
PER977 (ciraparantag), a synthetic small molecule that is
reported to bind to all of the NOAC:Ss.

JW Eikelboon et al., Circ 2015; 132:2412 — ESC Rome, 2016 Sept



ldarucizumab for Dabigatran Reversal
Full Cohort Analysis

We performed a multicenter, prospective, open-label study to
determine whether 5 g of intravenous idarucizumab would be
able to reverse the anticoagulant effect of dabigatran in
patients who had uncontrolled bleeding (group A) or were
about to undergo an urgent procedure (group B). A total of
503 patients were enrolled: 301 in group A, and 202 in group
B. The median maximum percentage reversal of dabigatran
was 100%. In emergency situations, idarucizumab rapidly,
durably, and safely reversed the AC effect of dabigatran.

CV Pollack et al., N Engl J Med 2017; 377:431



C Concentration of Unbound Dabigatran in Groups A and B
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Oral anticoagulation (LAA occluders)

Antihypertensive therapy

(eg, angictensin-converting
enzyme inhibition,
mineralocorticoid antagonists)

Rate control therapy

Anti-arrhythmic drugs

Pulmonary vein isolation, atrial
fibrillation ablation or atrial

fibrillation surgery

Valve surgery or intervention,
(eg, mitral valve repair, aortic valve
replacement)

P Kirchhof. Lancet 2017;390:1873



Temperature-Controlled Radiofrequency
Ablation for Pulmonary Vein Isolation in
Patients With Atrial Fibrillation

Left Atrial Appendage Isolation In
Patients With Longstanding Persistent
AF Undergoing Catheter Ablation
BELIEF Trial

Clinical Benefit of Ablating Localized
Sources for Human Atrial Fibrillation
The Indiana University FIRM Registry

Complexity and Distribution of
Drivers in Relation to Duration of
Persistent Atrial Fibrillation

J Am Coll Cardiol 2017;70:542, J Am Coll Cardiol 2016;68:1929,) Am Coll Cardiol 2017;69:1247 J Am Coll Cardiol 2017;69:125



Persistent vs. Paroxysmal:
Hazard ratio, 1.43 (95% CIl. 1.04—1.96). F value, 0.03

Permanent vs. Paroxysmal:

Hazard ratio, 2.04 (95%: CIl, 1.60—-2.61), P value, <0.001
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NMo. at risk

P aroxysmal 1576
Persistent 1136
FPermanent 38549

T Vanassche, SJ Connolly et. al. Eur Heart J. 2015;36:281



1b). In Predicting
Clinical Outcomes in AF
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1c).
Several Strategies (Ling Recorder etc)

1 1
0.4 0.6
AF burden

El Charitos et. al. Circulation. 2012;126:806 (Luebeck, Germ.)
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PROTECT
AF Over 60 Months

Freedom
from
Primary
Efficacy
Event”®

() m— WATCHMAN

Control

1 2 3 < S
Time (Years)

WATCHMAN 463 382 360 337 317 196
Control 244 218 200 173 147 87

*Primary efficacy event — stroke, cardiovascular death, or systemic thromboembolism

PROTECT AF - VY Reddy et. al. JAMA. 2014;312(19):1988
- RP Whitlock et. al. Circulation. 2015;131:756




Efficacy

&l stroke ar SE

lrehemie strake ar SE

Hemoarrhagic strake

Ischemic stroke or SE >7 days

Disabling/Fatal Stroke (MRS change of 22)

Mon-Disabling Stroke

CV/unexplained death

All-cause daath
Major bleed, all

Major bleeding, non preacedure-related

g Favors WATCHMAN +— * —* Favors warfarin
001 0.1 1 10

Hazard Ratio (95% Cl)

PREVAIL and PROTECT AF (VY Reddy et. al.) J Am Coll Cardiol 2017;70:2964



AF - CLINICAL CHALLENGES (14) - 2017 - 2018

1. Presentation: Simplified vs Prioritized (2)
2. Etiology: Myocardial vs Electrical (2)
3. AC RXx: When / Bridge vs TE-NSR/SCI (2)
4. AF/ Stent: Triple Rx vs Double Rx (2)
5. Warf./ NOACs: Efficacy vs Safety (2)
6. Not Indicated? AC vs LAA Closure (2)

/. Screening Screening vs No Screening (2)




Whom to screen

;l Where to screen

How to screen

People aged =65

Patients with AF
who are
undertreated

Primmary care or Specialist
clinics (country specific)

Opportunistic
pulise then ECG

Singlke time point:
single-lead ECG

Implanted
devices with

enrichment
External long term

+/- enrichment

A SoREEN protores
I |

Patient activated ECG (2
week) > 75 or younger ift
high risk

Post stroke
ESUS - long-term
continuous

AF-SCREEN

B Freedman et. al. Circulation. 2017;135:1851




AF - CLINICAL CHALLENGES (14) - 2017 - 2018

1. Presentation: Simplified vs Prioritized (2)
2. Etiology: Myocardial vs Electrical (2)
3. AC RXx: When / Bridge vs TE-NSR/SCI (2)
4. AF/ Stent: Triple Rx vs Double Rx (2)
5. Warf./ NOACs: Efficacy vs Safety (2)
6. Not Indicated? AC vs LAA Closure (2)

/. Screening Screening vs No Screening (2)




Atrial Fibrillation 2017 - 2018
Quality of Life and Preventing Stroke

The 14 Clinical Challenges

ACC New York, Dec 9, 2017 No Disclosures
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