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Objective

After the session, and upon personal
reflection & study, students will be able to:

DESIGN and RATIONALIZE using EVIDENCE, a
stroke prevention regimen in each of the
following clinical scenarios:

Primary Stroke Prevention
Atrial Fibrillation
Secondary Stroke Prevention



Compiled by Peter Loewen, B.Sc.(Pharm), ACPR Pharm.D., FCSHP f MODIEY RISK FACTORS: /ASAANA Primary & Secondar provention gueines. Bevke 2016)

Version 6.13, Nov 2015 updates at www, Pharmacotherapy for ets ootk 13,40 x bessoe) ot e at g o recos ok ACCORD, ADVANCE)

Primary (ot T risk” hysician's Heaih Study., i i o rp Py s

o Ry i i i pmiresd Ischemic Stroke Prevention e o f L

AU 2006 20530819) ASA 550010 over 64 years 1 CY e 8 N 200 o o (WTaty—-210) [ ancet 3010, 375 1875861

T e places s

To0mg 20 iy (R 0.7 T S62110y)and 266y (0 0. NNT 83 x109). di : - - >or <35 made n0 dferance T

Y CY ok factors NP 1, CAD- s W 10 rcr okl Smvastn 0 s 27 R, 4% RS, KNT 5163 ~‘| Are any of these pi P g conditions p ? A ATe il e Ssiadiogls i Adaiuiads sy b aan P P ;."7;“‘

ST 337 a0 5% a4 KR 345 018 Ty 1) P s AR08, e A il s

SrokeTIA) (n=8264): Ramip > pacabo ol stokes imiar or esvogen sone vi

Ry 1 i s A& 5. AP 5. W 10 FADAD: KA o o et I TR S s v
. e o Sroke Fok. (k) 20385371401

v v v v v v v

1 i Rh " hanical Functi Antinhasnholinid
Carotid artery N " Previous TiA or stroke | [~ Recent MI Poor LV F phospholip
g ") T & “ o ” Embol: stroke in 3-4% within first 4|
(10% have “silent brain infarctions”) (>75% 11.5%, @ 90 days: 17.3%. After minor stroke, fisk of For every 5 point | in LV below 40%, stroke risk.
o +2.5% wiove okyoar and 6 5% Atrial fibrillation | | heartvalve(s) | | [n8sa s wsinins Yo Post STEM sioke oy 165 ove 3.5 yoars, SAVE.NEM antibodies
risk/year). CEA=carotid endarterectomy. SPAF LIl AFASAK . AF ASAK2, BAATAF, 90 days: 18.5%. (BMJ 2004:328:326). mo'u 7 (acarsaipnibosy mar Lo
‘CAS=carotid Jasty & stonti (CAFT, SPINAF, CAFA, SIFA, PATAF, RRE-90 0ol precicts 00-day recurent a 0Qudart postve )
=carotid angioplasty & stenting. MANAE "htp:/ww Y. mgh narvard. eduRRE/
»1 WV, previous ASCD ot rlatle CNAJ 2011, 0I10.1503 erior
¥ vonboemboten, Ath, Anterior MI RS B T8 vt v A e
Symptomatic? CAD, anterior MI, with mural thrombus. Sor death kit +svche over 27mas fondy placsbo- previous
(rocent [<6mos] yparooecs i Er, ssapamaoer or anterior ,::.7 ch RS s na oA o zaton man Pt
eilgtaral nlar t atnum, wartann. -
Mechanical heart oy o g Sympomatc 2005:3521306-16) ASA wall akinesis SWATON mpilahed. 2004) shcwed no flrence etwosn
No siroke mals. Likely el by fefainal fromous inracrarial ves | &0 iar wartarn, ASA. Gopdogrel. wih more hosptaizatons n ASA GO
[ ncrsased rok of sicke. valve(s) 08is? (>50% corebral e effcacy b warlain INRZ- nc more major leeding win wartann (v oier 2 grougs).
: 3 18 maor beecing SWARCEF: warta notsupenor o aspen (CS 2012)
angographically less death. Trial stoppe No
No, confmed) sy s peAso s ves  No Oreral o clea vidence it aihar sapin or wararn are
rodk \ mGid (ASAAH than placebo, Of that either is superior 1o the other. e
JACC 2008:51:82 451 Ne od
ko \ P —
Yos ot merasy uomn
surgeel sk <3% o catsortc v swoarria wooks aterantr 1 -
ool felod g dagree o senosis Yes [y s RAMPRI 13 mga | svce rok (4R 08| | AW 10 g ket (4808 APASSARSS LA 2004291576 |
Followwih ASA 76.100 mga|  (NASCET metnos) paroxysmal (highest NNTiSy-67). OV mormty (R 078] | NNTaby=67). Cv monay (% & .
long Vichanica mivalor (69, ACAS, NNTaoy-27) a0 ovral monay (X% 044] | ovral ity (4 064, WNT 5y-58) 1072 recurence e fotowng crysogenc
Wadlca!therapy: ot aortcrmval ave: Wartrn inAf0) NNTiSy-56). (OPE) PLUS: s P10 sutrecs (-11%)
geting surgery. All the usu hroni INR 30 25:35) 2 HMGCoA reductase innbitor (cased on HPS, LIPD, 750 Gfeentom aPL) sutrecs.
OV sk reduc thod. chronic or ADD 2spn 50-100mg iflow MGCoA reductase inhibitor (based on HPS | CARE. 45, & Ann Int Med 1998:128:89.95) Nomng’
Pyt paroxysmal? sk of bieeding. mn SARE, 5. MIRACL) (it Md | PLUSS
b s "4 SASK sk o et men AR 035, 270
\RISMA, ACCP 2008) yoars: AR 0.5%. RRR 30%.
CAS: v e ararin INR 2-3 for atieast 3 mos.
rapy 1 ko No Ak o Pevion || DT v 2y Gy RCT (NEJU 2003:340.11338) e warirn AR
CREsr ACVuberu o 2 Wararn (NR 2.54.8) v, conti x 16 mons sost- i oS Torsois T 07
Veong CCP 2008 " 1 RR sioke 071, RR o complcatons 101 e 2.7y (). Maorteeding smiar 5o g
chronic (Beneft: compiicaton rate were reduced % 7'0
ok (Turpie 1963) ; deatnenonats smootam e ey e s vt
s e s ety 4 rar wR23).
V8. 2.8%yr): 1 in major bleeds (B.5% vs. ERY hgn St woud e 15171, Curanty ot oy R 23, An it ety
150 CENCAS Opima ey oom TLZBNAE 1 o e (.5 ) e ccaasog b BR 105294
worsens cul Thus, u In tese highest| =
KASGE) G st s+ 2240005 Tous. use oy n ese s P evting sy be ek s andcoaguien]
age aeroscrose ek fac Soxve fm i ed 1987 1270117799,
Recurent Swoks: | ATARSA reomimends i sos gardens
Choose proventaive iherapy based Wi o ASA PERIDOPRIL Amg/d + Thizics (PROGRESS) n normotenies post ske: ARR 4 85 RRA. 425 NNTAéy<21. NOTE: Penndoonlsons showed no
on annual stroke risk vs. bleeding o Stey on ASA sione. | Beneitin normotensives.
ek paiants vaves i evcecepar o | TR Smoiot o sovss ot s o macton im0 068 AR 155 N7 ety 8078 M0y
. sacebo. LSRR | ey e et S s o o
). m‘nru«mlewywlﬂﬂ 0.9% ASA vs.0.7% pl u,.,,, penod uummnmwmnovzsmo(sl
wazy s.m...m by -
CCHADS2 Risk Scoring System: B 205 v imoidr) 1y, wares vt epedr e, BEY bk arme PSS ). 1
CHFALY oystuncton (1 pon o Mo beodng. 0 - ZTRRR. 165 ARR, TS 5263 NOTE: 1S was PRAARY e
HTN (g dess ofcanirl o veament) (1 o0t 10 ss i varin (V208610 1m0 s wararn O Lot e e o Aereny | ke newpomt Oy w1820 e prio <ok A, n 38 30 2.+ .+ 5% o vascar evencs ver 5.5 (AR 035 RRR 145, N 15 59308
‘age >75 (1 pon Neuro 31015: T157-63] These ral uss o Imrventions ERTRN | ni
Disbees (1 T iasa ot Rrmos2 PTC
Previous TIA or Stroke (2 points) rather than these trial results directly. . s-.mn n wartann al nmu pts from 21 v=;
TOTAL SCORE: (0-6) (WARSS, ESPRIT) Rakﬂz sn TG Doasge: 1300 <323 =30 mels -t efcacy sxd mare honiam comphcatons (Ngrs. Ao ABTCZ0 n0
Score / Annual Stroke Risk (95%C) ey A [ 7 s AEASAK ESPSE ASAE T, SPAF EAPT Y ASA s o B S Ak copcoger | ders e 7 2nd 5005 T, e 35 o o v (O AT S5 2 SAT) Bldig: Gt putaty nonreren
07 1.9% (1.23.0) bo. Fatalnonfata schemic sroke: 5.6% vs. . 34T (AR RR 078 (0.620.98). AU | Baceso B e TS0 S0, NN=108) @M
112.8% (2.0-3.8) NNIx‘ynwﬁm [Hart, Ann Int Med 1999:131:492-501). um\-- paumr- NDND JALIZED chance of benefit using | . Incre cose? | ACCP 2012 recommends 75-1 -"lulﬂ
(2. ) RR + CHAD! Bleeding with AS han placebo (BMJ 1999:318:759-64). 75 mgld (e.g Aggrenox ) (ESPS-2. ESPRIT). Mets-analysis: RRl: ‘primary cutcome (vascular death +ischemic
2/40% (315.1) Dul sarious Gl tlads rors ommon i placeDo (24754 va. 1 425 par 28 monins, NNH <108, NNH<222.% 1 yar, [ | % | 900 MI=0.82 15, ASA sone. Svoke Emznm oA sicne NNTi2y-34) ESPRIT. o Gecease i Scneme svote, s (£555.2) st
3/5.9% (4.6-7.3) L' with age. [Stroke 2009: ST major ore 35y, mosty
41 85% (6311.1) =8 i = e o e 14%over
5/12.5% (8.5-17.5) s (AFASAK. SPINAF. | &5 | [ o s over sspirn sone.
o CATA SANTA) Suriant 3. Cocrana oy 20002 BAFTA] Wararn A2, KR035, e T 3 Copdopret CAPRE. Cepgl 7omg saring >t waek Overat
11825 (10527.) Ronfala acherm sk over maan 1. years: 5.9% 15 1 9% (AR 4%, AR 639, WY 261 sipecor  ASA CAPRE
sparctool.com Cortrmcin i aftctvanows oo Sy nereer © Saityng evert =079 (cop 16.1% ve. ASA 18.5% per
et ¥+ ADS3 vk bt Bleding wis Wartar: Qv oo 24281, 170 10+ T 15 Eonm oS RS oo ot e
w“h CNADZDSVA!C & HAS-BLED 0.5% (046 0.23%Iyr for no-wartann). E flectveness inal found no increased n jeeding (1.0 vs. ! 4% over 2. 5y1 AccP
A  patents o1 svote) NS recucton
» 601G 1.8%year, ah sarous bieads 364 2%y based o epcemoo3C cam (Copand, Arhnemited m.,, -manl(m»sme-cvuum Gvarah. 13.9% RRR (0.13) 7 5% e prcr 2 e g,
Scora= 07 300y | BB ACTVE W showed b 2y SAETA Larct 50737018603 v i o,
? SA n 575 10 i o ncressed ajor bescing. Relative banaft of OAC doss not | with age Absoite -
Benefi 74 (80048 2008.401410-1416) boie
N : s s 28 ) o s e 5o 12
- ) peom) on, o sia s, Ao warien N3 (S FIT) 1o beter stcas
Age<8S5: "Lone a.fib™ Annual stroke risk 110mg bid non-inferior to warfarin RR 0.91 (0.74-1.11), less major bieeding RR 086 (068-0.93). Simiar patiem in - I CHADSS (oT7% baasd. more bieecing.
1.3-1.4%. No treatment indicated. [ACCP . e e e 2010845784 prittirivs ¢ o e & Tickopidine 250 b supeior o ASA 5015 (TASS 1969, RR 0.82.C1 0.67-1.0, NNT x 2y va. ASA=40) st recuang rae ofsike. Subgrocp arsiyss of
Rivaroxat -n [ROCKEYAF] /9 (0.65-0.95) asos) 199223:1723-7). gor
2008 gudehnes rsconmend ASA SZ5mok, oo f Ty it eyt v g BTG T e S =
sed on minimal evidence] Apkaben: ARISTOTLE (v, warkoin sk 4R 07 (0.85-008 wifo beacing ' bothaneiyoan .00 (/30,0501 scoums besed on csmbetc) e 20 EXPENSE (-Sdblmonioos) 1bcraioy oyt b Gosig meke ASA vt s
Age 65:75: SPAFIIl re-analysis supports | | | Eqaxaban; ENGAGE AF-TIN 46 svoke HRDS7 (0731 04) maor teeding AR 08 (0.71-007) [ SriiTs o0}
ASA 325 mgld (stroke 1.1%lyear). Also, o
SPAF Il event rate 0.5%/yr in ASA group. EMloy of ASA T5-100mo/s + clopdegre Tmg ACTVEN imuted afcecy e pactc: B1.0.8, des f of which ar exvemaly poor. BERESK
No placebo arm in either trial. ACCP 2008 . T N’“j,g‘:ﬂ,’(‘ i | e o ww\ay-«ﬂ —
guidelines recommend Warfarin INR 2-3 or m-numnmwrwswuzuu%ry NS). MnumqmumnqnnASAmA.C"vEAAzavi 1.3%ly. NNH nvacrana
/ASA 325mg/d. 143, RR 1. m tmmunm»« L o g, o or dar.
Trpane o Prastaer Seeang.
Other indications for stroke p! (Ses ACCP 2012 Ant ic Guidelines & AHA/ASA 2010 Stroke 2ndary Prevention Guidelines )
e 1 , ssuring ol sus iy, Warr IR 2.3 o secondary preverir
hycogie -
: vl e Same oviante i gt ke 1ok A8l . i oG 2054 145.2853] AGCH gidene ecarrers /Kib o0 Bworescal ooy goincs Noetcay
i TAAASA 2010, ACCP 2012, PCSSIN WWW. P oew! O

Case

PY is a 73 y/o M who suffered
an ischemic stroke 10 days
ago (aphasia, L-sided weakness

PMH: HTN (~150/85
MPTA: HCTZ 25 mg/d
O/E: no residual neurologic deficit

CONSULT: What is the most appropriate therapy for
secondary stroke prevention in this patient?



Stroke Subtypes

Acute Stroke

15% Hemorrhagic
-inracerebral
85% Ischemic -subarachnoid

—
e

80% Cerebrovascular 15% Cardiogenic 5% Other

disease -atrial fibrillation _dissection
-Atherothrombotic -ischemic heart disease -hypercoagulable states
Hemodynamic/occlusive ~ -valvular heart disease- -vasculitis
Artery-to-artery emboli -prosthetic cardiac valves -systemic hypotension

-Small-artery lipohyalinosis -infective endocarditis

Lacunes
-Other mechanisms

Primary/Secondary Prevention

Modifiable Stroke Risk Factors

Control HTN

Stop smoking

Control hyperlipidemia

Get physically active

Manage obesity

Avoid binge drinking
Glycemic control in diabetes?



Primary/Secondary Prevention

Stroke Risk Factors

HTN (OR 2.64)

cardiac causes [atrial fibrillation or flutter, previous myocardial
infarction, rheumatic valvular disease, or prosthetic heart valve]
(OR 2.38)

smoking (OR 2.09)

waist hip ratio (highest vs. lowest tertile OR 1.65)
regular physical activity (OR 0.69)

diabetes (1.36)

alcohol intake (OR 1.51 for >30 drinks/month or binge)
psychosocial stress (OR 1.3)

depression (OR 1.35)

INTERSTROKE. Lancet 2010: 376; 112-23.

PRIMARY PREVENTION



Stroke Primary Prevention

Whatwedo | |, \whom Why?

treat HTN everyone

ASA? people who have a CV | Berger JS et al. JAMA

ramipril (perindopril?) Jhigh CV risk pts,

Aspirin:

40% stroke RRR

indication for ASA 2006;295:306-13

regardless of HTN HOPE (EUROPA?)

pts at sufficiently high HPS, CARDS, ASCOT-

CVrisk (e.9. >10% 10- 1 | A" JUPITER, LIPID
year CV risk)

. . Primary Prevention
primary prevention

N=9 trials. N=102,621
ASA 75mg - 162 mg/d, mean 6.0 years followup.

Y%
T I
Placebo/no Tx OR 1.31
Aspirin NNH 73
02 € e Y Attt
OR 0.94
OR 0.90 borderline
so LNNT120 ] o NNT
OR 0.80
NNT 162
00 CV events nonfatal MI ' Ischemic stroke ' CV death ' Cancer death 'nontrivial bleeding'all-cause mortality'

Seshasai SRK et al. Arch Intern Med 2012;9JAN



Primary Prevention

Aspirin: Effects by gender

N=6 trials. 51,342 women, 44,114 men.
ASA 75mg - 500 mg/d, mean 6.4 years followup.

% of WOMEN
o
Placebo/no Tx
OR 0.88 Aspirin
NNT 330
2.5 [
OR 0.76
NNT 419 OR1.68
NNH 393
0.0 - - - -
CV events MI Ischemic stroke CV death Hemorrhagic stroke Major bleeding

Berger JS et al. JAMA 2006;295:306-13
Primary Prevention

Aspirin: Effects by gender

N=6 trials. 51,342 women, 44,114 men.
ASA 50 - 500 mg/d, mean 6.4 years followup.

% of MEN
5.0 i ORIQIBG T
NT 285 Placebo/no Tx
Aspirin
OR 0.68
NNT 118
2.5 [ | [ b
OR 1.72
ORT.69  NNH 302
NNH 803
Ischemic stroke CV death Hemorrhagic stroke Major bleeding

0.0 -
CV events MI
Berger JS et al. JAMA 2006;295:306-13



Primary Prevention

Aspirin for Primary Stroke Prevention
Bottom Lines

Prevents overall CV events in low-risk males & females
Your patient has a 1 in ~2000 chance of benefit for every year they
take aspirin

Prevents stroke in females
Your patient has a 1 in ~2700 chance of benefit for every year they
take aspirin

Prevents MI in males
Your patient has a 1 in ~750 chance of benefit for every year they
take aspirin

Causes ICH in males
Your patient has a 1 in ~5000 chance of harm for every year they
take aspirin

Causes major bleeding in males & females

Your patient has a 1 in ~2200 chance of harm for every year they
take aspirin
Berger JS et al. JAMA 2006;295:306-13

Primary Prevention

POPADAD

N=1276 Scots with DM1 or DM2, ABPI < 0.99 but no symptomatic
CV disease. Median 6.7 years followup.

HR 0.98 [0.76-1.26]

20 18.2 18.3
aspirin 100mg/d
placebo
32 10
° HR 1.23 [0.79-1.93]
6.7
5.5 aq 49
0
CHD death + Ml/stroke + death (CHD or stroke) Gl bleeding
amputation

POPADAD. BMJ 2008;337:a1840



Primary Prevention

Ramipril - HOPE-STROKE

N=8284 pts with CAD, PVD, diabetes but
no prior stroke/TIA treated x 4.5 years

20 o NINTE3Q s

16.7 [ ] Placebo
[ ] Ramipril
13.3
0
A) 10 ..............................................................................................................
NNT=75
42 NNT=167
1.0 0.4
0 .
Ml+stroke+CV death Stroke Fatal Stroke

NEJM 2000;342;145-53 / BMJ 2002;324:1-5

Primary Prevention

All ACE-Is (R, T, & P)

N=3 trials (HOPE, PEACE, EUROPA - 29,805 pts) with CAD,
PVD, diabetes but no prior stroke/TIA treated x 4.5 years

1 T [ |-Placebo
[ ] ACE-I
NNT~91
LU R —— NNTQ e
A 7.8
6.4 NNT~167
5.3
5 .................................................................................
28 9,
0
All-cause mortality MI Stroke

Lancet 2006; 368: 581-88



Overall Efficacy of Statins

RRR

NNT x
~5 years

Major coronary
events

~30%

1°: 67
2°: 27

Stroke

~20%

1°: 202**
2°: 45*

All-cause
mortality

10-17%

T

Indepéndent of
gender, HTN, DM2,

prior CAD, risk

1°: 142*
2°: 48

ADAPTED FROM

Cheung et al. Br ) Clin Pharmacol 2004;57:640-51

*SPARCL. Atorvastatin 80mg/d. NEJM 2006;355:549-59.

** Brugts et al. BMJ 2009;338:b2376.

Tonelli M, et al. CMAJ 2011. DOI:10.1503 /cmaj.101280

Active group (%) Control group (%) RR (95%CI) RR (95%Cl)
Primary prevention of stroke
SEARCH 42 46 - 0-91(0-77-1:08)
JUPITER 04 07 — 0-52 (0:34-078)
ASPEN 28 32 —.— 0-89 (0:56-1-40)
MEGA 13 16 — - 0-83 (0:57-1-20)
IDEAL 34 39 —mf 0-87 (0-70-1:08)
TNT 23 31 —-— 0-76 (0-60-0-96)
ALLIANCE 29 32 0-90 (0-58-1-42)
CARDS 15 2.8 — = 0-53 (0-31-0-90)
PROVE-IT 1.0 09 1-09 (0-59-2-01)
AtoZ 12 16 —m 079 (0-48-1.29)
ASCOT-LLT 17 2:4 —. 073 (0-56-0-96)
ALLHAT-LLT 40 45 —m 0-91(0-76-1-09)
GREACE 12 21 B e 0-53(0-24-1:18)
HPS (with no prior CVD) 32 48 - 0-67 (0-57-0-77)
PROSPER 47 45 —— 1.04 (0-82-1-31)
MIRACL 08 16 —_— 0-50 (0-25-1-00)
GISSI 09 09 —_— 1.05 (0-56-1-96)
AFCAPS-TexCAPS 0-4 05 —a 0-82(0-41-1-67)
LIPID (with no prior CVD) 33 39 — 0-84 (0-67-1-05)
Post-CABG 26 24 R 112 (0:58-2-18)
CARE (with no prior CVD) 19 2.8 R 0-67 (0-44-1-01)
WOSCOPS 14 15 om 0-90 (0-61-1-34)
SSSS 25 35 e 8 8 8
Subtotal: p<0-0001 (heterogeneity: I’=26-6%, p=0-12) ¢
Secondary prevention of stroke
SPARCL 112 131 - 0-85 (0-73-0-99)
HPS (with prior CVD) 103 10-4 - 0-99 (0-81-1-21)
LIPID (with prior CVD) 95 133 — 072 (0-46-112)
CARE (with prior CVD) 135 20.0 . 0-68 (0-37-1-25)
Subtotal: p=0-003 (heterogeneity: ’=0-8%, p=0-39) O 0-88 (0-78-0-99)
Total: p<0-0001 (heterogeneity: I’=7-3%, p=0-36) ¢ 0-82 (0-77-0-87)
f T T T 1
01 02 1 2 5 10
Log scale

Amarenco & Labreuche. Lancet Neurol 2009; 8: 453-63



SIMVASTATIN: STROKE by AETIOLOGY

Stroke STATIN  PLACEBO Risk ratio and 95% Cl
aetiology (10269) (10267)  STATIN better STATIN worse

Ischaemic 242 376
Haemorrhagic 45 53
Subarachnoid 12 10
Unknown 69 100
Unadjudicated 136 146

ALL STROKE 455 513 I l 27% SE 5.3
4 4%) b.0% reduction
S ©.0%) (2P<0.00001)

04 06 08 10 12 1.4

Primary Prevention

Atorvastatin - CARDS

N=2,838 DM2 pts with no CVD and normal cholesterol levels

Duration = 3.9 years

10 g 90 --------------------------------------------------------------- { IPlacebo -
: [ ] Atorvastatin 10mg/d
NNT=31
5.8
%
5 L U
NNT=77
1.5
0
all CV events Stroke

CARDS. Lancet 2004;364;685-96



Primary Prevention

Atorvastatin - ASCOT-LLA

N=10,305 hypertensives with >3 other CV risk factors,
Normal cholesterol, and NO CAD.

Duration = 3.3 years

%

% per year

10

0

"""""""""""""""""""""""""""""""""""""""""""""""" [T Atorvastatin 10mg/d
] Placebo
"""""" T NNT=s T
3.0 v '
1.9 1.7 [
MACE Stroke Death
ASCOT-LLA. Lancet 2003;361:1149-58
N=17,802 healthy people with normal LDL and CRP>2 mg/L.
Stopped after median 1.9y.
HR 0.56 rosuvastatin 20 mg/d HR 0.80
NNT=170 placebo NNT=.400
1.4
1.3
1.0 | |
0.8 HR 0.46 HR 0.52
NNT=500 NNT=625
0.4 0.3
0.2 0.2
first major CV event Mi stroke death

JUPITER. N Engl J Med 2008;359:2195-207



Primary Prevention

LIPID-STROKE: Pravastatin

N=9,000 pts post-MI treated with pravastatin 40mg/d
6 -

P=0.02

44% | NNT x 6y:

100

3.4%

Placebo

Pravastatin

Patients with Nonhemorrhagic Stroke (%)

0 T T T T T

0 1 2 3 4 5 6
Years after Randomization

White et al. NEJM 2000;343:317-26

“Intensive” Statin Therapy

Stroke
Event Rates
Regggtsion No./Total (%)
Odds Ratio (95% Cl) HighDose SidDose
20/2099 17/2063
PR & — ., 9
OVE IT-TIMI 22 = +16% (1.0) 0.8)
o 28/2265 35/2232
A-to-Z . 21°
O 1% (1.2) (1.6)
TINT . - oo 117/4995  155/5006
. e (2.3) @3.1)
IDEAL - 18% 151/4439  174/4449
° (3.4) (3.9)
OR 0.82
Totel <~ | 95%Cl,0.71-0.96 4go, 316113798  381/13750
p=0.012 (2:3) (28)
45 1 2.2
High-dose statin better High-dose statin worse

Cannon et al. JACC 2006;48:438-45



Primary Prevention

Bottom line on primary prevention (non-AF)

Risk factor modification (especially HTN)
Role for antithrombotic therapy?

Ramipril in high risk pts (regardless of HTN)
Other ACE-Is? ARBs?: TRANSCEND, ONTARGET

Statin (simva, prava, atorva) in high risk pts
especially those with CAD
regardless of baseline cholesterol levels




Stroke Secondary Prevention

What we do

treat HTN

clopidogrel

ASA-+dipyridamole?

perindopril+indapamide

(ramipril?)

stroke patients

In whom Why?
everyone
40% stroke RRR
everyone
CAST, IST
intolerant to ASA
CAPRIE
stroke on ASA or
clopidogrel? ESPS2
ischemic stroke, PROGRESS
regardless of HTN
(HOPE)
all (non-AF) ischemic
SPARCL, HPS

Antithrombotics for Secondary Stroke Prevention in NSR

Placebo/no therapy

1
APTC meta-analysis
SAL'II', Dutch TIA trial

[
ESPS2 ASA D |
ESPRIT CAPRIE
Aggrenox®
(ASA+ SR dipyridamole)
TASS
CATS
CHARISMA Clopidogrel |
WARSS | PRoOFESS
ESPRIT MATCH |
ASA+clopidogrel 'I

ticlopidine

warfarin




Secondary Prevention

Antithrombotic Therapies

The GOLD STANDARD:
ASA (ATTC 2009)

Stuff that’s BETTER than ASA:
ASA+Dipyridamole SR (ESPS-2, ESPRIT)
Ticlopidine (TASS)

Stuff that’s SIMILAR to ASA:
Clopidogrel (CAPRIE)

Warfarin (WARSS)
Clopidogrel + ASA (MATCH, CHARISMA)

Secondary Prevention

Efficacy of ASA: The Gold Standard

N=16 secondary prevention trials,43,000 person-years followup.

OR 0.81
RRR: 19%
5 4.7 NNT x ly =125
O 3.9
@
)
>
S
)
o
ES
0

stroke

ATTC. Lancet 2009;373: 1849-60



Secondary Prevention

Stuff that’s BETTER THAN aspirin:
ASA + SR dipyridamole: ESPS-2

20 |—NN1X2y—j4—
15.2
15
12.5 12.8
Q 9.5
> 10
5 I
ASA o ASA +
0 Placebo 50mg/d | Dipyrid Dipyrid

Fatal / Nonfatal stroke at 2y

ESPS-2, Thromb Res 1998;92:51-56

Secondary Prevention

Stuff that’s the better than aspirin
Clopidogrel + ASA: CHANCE

N=5170 patients in China within 24h of minor ischemic stroke/TIA. All taking aspirin

75-300mg/d.
90 days followup.
15
HR 0.68 .
NNT 29 aspirin alone x 90 days
11.7
aspirin+clopidogrel 75mg/d x 21 days
then clopidogrel alone up to 90 days
8.2
X 8
0.3 0.3 0.3 0.3
0 [ I ] [ I ]
recurrent stroke mod/severe bleeding ICH

CHANCE. New Engl J Med 2013;369:11-9.



Secondary Prevention

Stuff that’s the SAME AS aspirin:
Clopidogrel: CAPRIE

RRR 8.7%
ARR 0.51%
NNT x 1 year = 196

CAPRIE. Lancet 1996;348:1329-39

Secondary Prevention

Stuff that’s the SAME AS aspirin:
Warfarin: WARSS

N=2206 stroke survivors treated for 2 years.

B0
S | R e I T
Warfarin
ASA 325/d INR 1.4-2.8
(mean 1.8)
0

Death or Recurrent Ischemic Stroke

WARSS. NEJM 2001,345:1444-51



Secondary Prevention

Stuff that’s the SAME AS aspirin
Clopidogrel + ASA: MATCH

N=7,599 with recent ischemic stroke/TIA+1 additional risk factor + already on
clopidogrel. Average follow-up 18 mos.

25.0
clop
clop+ASA
16.7 15.7
SR 12.5
84 7.9
NNH=81
3t
0.0 : : -
stroke+MI+vasc death+rehosp for ischemia life-threatening bleeding

MATCH. Lancet 2004; 364: 331337

Primary/Secondary Prevention

Stuff that’s the SAME AS aspirin
Clopidogrel + ASA: CHARISMA

N=15,603 with prior ischemic stroke OR CAD OR PAD OR at high risk for CV events
(2 major or 3 minor or 1 major + 2 minor risk factors).

Median 28 months followup

10
ASA 75-162 mg/d
ASA + clopidogrel 75mg/d
7.3 6.8
X 5 —
° RR 1.62
NNH=124
2.1 2.1
1.7 1.3 7 1.3
0

stroke+MI+CV death ischemic stroke severe bleeding (GUSTO) moderate bleeding

CHARISMA. NEJM 2006;354 (12MARO06)



Primary/Secondary Prevention

Stuff that’s the SAME AS aspirin
Clopidogrel + ASA: SPS3

N=3020 patients with recent symptomatic lacunar infarcts identified by MRI.

Mean 3.4 years followup

10
ASA 325 mg/d

ASA 325 mg/d + clopidogrel 75mg/d

% per year

HR 1.97 HR 1.52
2.7
2.5 2.1 2.1
1 . 1 1 04
0
recurrent stroke major bleeding all-cause mortality

SPS3. N Engl J Med 2012;367:817-25.

Secondary Prevention

PROFESS: Clopidogrel vs. Aggrenox

N=20,332 with prior ischemic stroke + >1 risk factor (DM2, HTN, Smoker, obesity,
CAD, hyperlipidemia). Average follow-up 2.5y.

15
13.1 13.1 clopidogrel 75 mg/d
Aggrenox bid
10 8.8 9.0
X
s | 49 >3 RR 1.42
NNH=233
1.0 1.4
0
first stroke recurrence  stroke+MI+ vasc death  major+minor bleeding ICH

PRoFESS. NEJM 2008;359



Secondary Prevention

SPARCL: Atorvastatin

N=4731 pts with prior stroke/TTA, normal LDL, no CAD

Treated x 4.9 years
NNT=33
D0
17.2 [ ] Placebo
NNT=53 [ ] Atorvastatin 80mg/d
15 L 1
13.1
11.2 NNT=44
X 10 - | | e gog
6.5
o T e N I S N I e I I SR NNTF=143 -
1.7 1.0
0 .
fatal+nonfatal stroke =~ major CV events TIA fatal stroke

HOPE: Ramipril

SPARCL. Lancet 2006;355:549-59

Secondary Prevention

N=1013 pts with prior stroke/TIA treated x 4.5 years

0

25.9 NNT=18 [ ] Placebo

- [ ] Ramipril

20.2

R 15 e | e N S ----------------------------

9.9 8.4

0
MI+stroke+CV death Stroke

NEJM 2000;342;145-53
BMJ 2002;324:1-5



Secondary Prevention

Perindopril +/- Indapamide
N= 6105 stroke/TIA survivors treated x 4 years.

[ ] Placebo
20 [] Perindopril +/- Indapamide
16.3 32% RRR
: NNT=20 27% RRR
NNT=42
11.1 11.5
R 10 ol | e R
0 :
Hypertensives (n=2916) Normotensives (N=3189)

PROGRESS. Lancet 2001;358:1033-41

Secondary Prevention

Perindopril +/- Indapamide

N= 6105 stroke/TIA survivors treated x 4 years.

[] Placebo (] Perindopril +/- Indapamide

20 I
Events/patients Favours |Favours  Relative risk
Active  Placebo active placebo reduction (95% Cl)
Stroke
Combination 150/1770 255/1774 —i+ 43% (30 to 54)
Berindogrii@lone 57,1281 165/1280 E —-— 5% (—19 to 23)
0

Hypertensives (n=2916) Normotensives (N=3189)

PROGRESS. Lancet 2001;358:1033-41



Secondary Prevention

ARBs: PROFESS

N=20,332 with prior ischemic stroke + >1 risk factor (DM2, HTN, Smoker, obesity,
CAD, hyperlipidemia). Average follow-up 2.5y.

15 14.4
13.5 telmesartan 80 mg/d
placebo
10 9:2
8.7 b Y4
X
5
1.7 21
0
first stroke recurrence stroke+MIl+ vasc death diabetes

PRoFESS. NEJM 2008;359

Secondary Prevention

Bottom line on secondary prevention in
NSR

Modify risk factors

Antithrombotic Therapy

1st line: ASA 80-325 mg/d

2nd line: ASA+dipyridamole OR clopidogrel alone

3rd line: ASA+clopidogrel ?

Anytime anticoagulation required: warfarin INR 2-3
Ramipril or Perindopril+Thiazide, regardless of BP

Atorvastatin (Other statins? Doses?)



Case

PY is a 73 y/o M who suffered
an ischemic stroke 10 days »
ago (aphasia, L-sided weakness)

PMH: HTN (~150/85)
MPTA: HCTZ 25 mg/d
O/E: no residual neurologic deficit

CONSULT: What is the most appropriate therapy for
secondary stroke prevention in this patient?



