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Leading causes 1990 Leading causes 2017

1 Lower respiratory infections |
2 Neonatal disorders
3 Stroke : :

4 COPD

5 Congenital birth defects

4 Lung cancer
_/-| 5 Road injuries

N Engl J Med. 2018;379:2429-2437.
The Lancet, 2019, 394(10204): 1145-58.
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AA/ASA GUIDELINE

2021 Guideline for the Prevention of Stroke
In Patients With Stroke and Transient Ischemic
Attack

A Guideline From the American Heart Association/American Stroke Association

Reviewed for evidence-based integrity and endorsed by the American Association of Neurological Surgeons and
Congress of Neurological Surgeons.

Endorsed by the Society of Vascular and Intenentional Neurology
The American Academy of Neurology affims the value of this statement as an educational fool for neurologists.
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JEiEERBEIRE ? SBALPEIE : <120-<130mmHg
FEREIE © <140-<150mmHg

BPA

Figure 3. Effects of Intensive Blood Pressure Lowering on Recurrent Stroke in a Meta-analysis
of Randomized Clinical Trials

No. of Events/No. of Patients Favors | Favors

Intensive Standard Relative Risk Intensive Standard
Source Treatment Treatment (95% ClI) Treatment : Treatment
Prior trials !
$Ps3,102013 118/1501 147/1519 0.81(0.64-1.02) [
PAST-BP,13 2016 0/266 3/263 0.14(0.01-2.72) = i
PODCAST,14 2017 1/41 3/42 0.34(0.04-3.15) =« i
Subtotal effect: 12=0%, P=.05 119/1808 153/1824 0.80(0.63-1.00) ¢>
RESPECT 39/633 52/630 0.75(0.50-1.11) —l'—-
Overall effect: 12=0%, P=.02 158/2441 205/2454 0.78 (0.64-0.96) $
T
0.1 1 10
Relative Risk (95% Cl)

JAMA Neurol. 2019;76(11):1309
1318
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1

*
= I 1
12,00%
- -
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10.00% P=0.049

8,00% -

p=0.291
T 1 -
6,00%6 P=0.055 e
pP=0.106 - -
a,00% — - -
-
2,00% -
- -l i [

All strokes Ischemic stroke Hemorrhagic stroke Disabling or fatal stroke Myocardial infarction Death from all causes Cardiovascular death

W <130mmHg ™ 130-140mmHg ®>140mmHg

p=0.033

22,00%

20,00%:
p=0.418

A18,00%6

16, 00% e

14.00%6

12,00%6 T 1

10.00%6 - pP=0.914

. iiLﬁ:L

All strokes Ischemic stroke Hemorrhagic stroke Disabling or fatal stroke Myocardial infarction Death from all causes Cardiovascular death

8.00%6

m<85mmHg m85-90mmHg m>90mmHg

Hypertension. 2017;69:171-179
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M Hypertension. 2017:69:171-179
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A All-cause mortality

Antihypertensive Control Odds Ratio Weight

Study Events Total Events Total with 95% CI (%)
Carter (1970) 13 50 22 19— 0.43 [0.18, 1.01] 1.07
Marti Massé and Lozano (1990) 3 169 2 o4 0.83 [0.14, 5.04] 0.24
Dutch TIA (1993) 64 732 58 741 e pi— 1.13 [0.78, 1.63] 5.59
PROGRESS (2001) 259 2,626 267 2617 ; 0.96 [0.80, 1.15] 23.68
PROFESS (2008) 755 10,146 740 10,186 1.03 [0.92, 1.14] 69.29
VENTURE (2015) 2 195 1 198 2.04 [0.18, 22.70] 0.13
Overall [ 1.01 [0.92, 1.10]

Heterogeneity: Tau§= 0.00, I2 = 0.00%, H% =1.00
Testof8 =6, Q(5)=4.96, p =0.42
Testof®&=0:z=0.16, p = 0.87

Random-effects REML model 1/4 1 & 16
Favours treatment  Favours control

B All strokes

Antihypertensive  Control Odds Ratio Weight
Study Events Total Events Total with 95% CI (%)
Carter (1970) 10 50 21 49 0.33 [0.14, 0.82] 3.46

Dutch TIA (1993) 52 732 62 741 —-—— 0.84 [0.57, 1.23] 13.20
PATS (1995) 130 2,127 185 2,118 - 0.68 [0.54, 0.86] 22.03
PROGRESS (2001) 262 2,626 345 2,617 L 0.73 [0.62, 0.87] 26.89
PROFESS (2008) 880 10,146 934 10,186 [ 0.94 [0.85, 1.04] 32.55
VENTURE (2015) 7 195 4 198 1.81 [0.52,6.27] 1.87
Overall <P 0.79 [0.66, 0.94]

Heterogeneity: Tai= 0.02, I’ = 60.76%, H = 2.55
Test of 8 = 8: Q(5) = 16.44, p = 0.01
Testof 8 =0: z=-2.69, p = 0.01

Random-effects REML model 174 12 1 2 4
Favours treatment Favours control

SREIIREE : —1.9% [95% CI, —3.1% to -0.5%)]).

Stroke. 2021 Jun;52(6):19 74
1982
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Study or subgroup BPLD Control Risk Ratio Weight Risk Ratio
niM niM M-H,Random, 95% CI M-H,Random 95% Cl

1 ACE inhibitars

PROGRESS 2001 30743051 420/3054 [ 3 215 % 0.73[ 064, 0841
Subtotal (95% CI) 3051 3054 R 21.5 % 0.73 [ 0.64, 0.84 ]
Total events: 307 (BPLDY, 420 {(Control}
Heterageneity: not applicable
Test for overall effect: Z = 4.43 (P = 0.00001)
2 Angiotensin receptor antagonists

PRoFESS 2008 BBO/LOL46 Q34710186 [ 3 24.5 % 085 [0.87,1.03]
Subtotal (95% CI) 10146 10186 + 24.5 % 095[0.87, 1.03 1
Total events: BED (BPLDY, 934 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.24 (P = 0.21)
3 Beta-blockers

Dutch TIA Trial 1993 525732 62741 = 10.0 % OB5[0.60,6 1.21]

TEST 1949%5 F4/372 E9r348 —_— 12.4% 1.00[D.75,1.25]
Subtotal (925% CI) 1104 1089 - 22.4 % 0.94 [ 0.75, 1.18 1
Total ewvents: 126 (BPLD), 131 [Control)
Heterogeneity: Tau? = 0.0; Chiz = 0.51, df = 1 (P = 0. 4B); I =0.0%
Test for overall effect: Z = 0.56 (P = 0.57)
4 Calcium channel blockers

Marti Masso 1990 6/170 6/94 + 1.5% 055 0.1B, 1.67 1]
Subtotal (95% CI) 170 94 e —— 1.5 % 0.55 [ 0.18, 1.67 1
Total events: & (BPLDY, & (Control}
Heterageneity: not applicable
Test for overall effect: Z = 1.05 (P = 0.29)
5 Diuretics

Carter 1970 10450 21749 - e 4.1 % 047 [ 0.25,0.89]

Co-operative Study 1975 37233 427219 - B.4 %% 0B3[0.55 1.24]

PATS 1985 155942840 218/2825 - 176 % 0.72[0.59, 0881
Subtotal {95% Cl) 3123 3093 - 30.2 % 0.72 [ 0.59, 0.87 1
Total events: 206 (BPLDY, 282 (Control}
Heterogeneity: Tau® = 0.00; Chi? = 2.22, df = 2 {P = 0.33); I7 =10%
Test for overall effect: Z = 2.26 (P = 0.00078)
Total (95% CI) 17594 17516 -*» 100.0 % 0.81[0.70, 0.93 1
Total ewents: 1525 (BPLD), 1773 (Contral}
Heterogeneity: Tau® = 0.02; Chiz = 17.94, df = 7 (P = 0.01}); I =61%
Test for overall effect: Z = 2.93 (P = 0.0034)
Test for subgroup differences: Chiz = 14.33, df = 4 (P = 0.01), I =72%

0.1 0.2 0.5 1 2 5 10
Fawours BPLD Fawours placebo
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Review: Blood pressure-lowering treatment for preventing recurrent stroke, major vascular events, and dementia in patients with a history of stroke or transient ischasmic
Comparison: 2 Blood pressure-lowering drugs (BPLDs! versus placebo or no treatment (subgroups!
Outcome: 4 Major vascular event by intervention

Study or subgroup BPLD Contral Risk Ratio Weight Risk Ratio
i /N M-H,Random,95% CI M-H,Random,95% C
1 ACE inhibitors
PROGRESS 2001 458/3051 604/3054 g 308 % 0.76 [ 0.68, 0.B5]
Subtotal (95% CI) 3051 3054 * 30.8 % 0.76 [ 0.68, 0.85 ]

Total events: 458 [BPLD), 604 (Contral)
Heterogeneity: not applicable
Test for overall effect: 7 = 4.89 (P < 0.00001)

2 Angiotensin receptor antagonists
PRoFESS 2008 1289/10146 1377/10186 [ | 4% 0941088 1011

Subtotal (95% CI) 10146 10186 ¥ 34.4 % 0.94 [ 0.88, 1.01 ]
Total events: 1289 (BPLDY, 1377 (Contral)

Heterogeneity: not applicable

Test for overall effect: Z = 1.72 (P = 0.0BE)

3 Beta-blockers
Dutch TIA Trial 1993 57732 0574l —— 16.7 % 103[0.79,1.35]
TEST 1995 971372 92/348 - 18.1 % 053[0.77,1.26]
Subtotal (95% CI) 1104 1089 L 2 34.9 % 1.01[ 0.84,1.211]
Total events: 194 (BPLDY, 187 (Control}
Heterogeneity: Tau? = 0.0; Chi? = 0.07, df = 1.(F = 0.B0); 2 =0.0%
Test for overall effect: Z = 0.09 (P = 0.93)
Total (95% Cl) 14301 14329 & 100.0 % 0.90[0.78,1.04 ]

Total events: 1941 (BPLDY, 2168 (Contral)

Heterogeneity: Tau? = 0.01; Chi¥ = 12.11, df = 3 (P = 0.01); IF =75%
Test for overall effect: Z=1.39 (P = 0.16)

Test for subgroup differences: Chiz = 12.04, df = 2 [P = 0.00), I* =83%

01 0.2 05 1 2 & 10
Favours BPLDs Favours placeba
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BafEEaT (I, A) ; TIARE | (SR EHEITES ,
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stroke

Chalesteral bulldup In the
arteries can also block a
biood vessel 10 the brain and
cause a stroke

pain in the jaw

Jaw pain can be a symptom
of a heart attack, which can
be caused by cholesterol
deposits In arteries.

chest pain

When your heart deesn't
get enough exyaen-rich
bicad, you can develop
chest pain called angina,

heart attack

If plague bulldup Inside a coronary
artery cuts off biood flow to the
heart muscle, the affected part of
the heart muscle can die. This Is
called & heart attack.

the liver produces
cholesterol

Yeur liver and other cells make
aboul 75 percent of the
cholesterol your body neads
The other 25 percent comes
from foods you eat.

galistones

Excess cholesterol can bulld
up IMto hard, painful stones
Insice your gallbladder.

numbness in the legs
Hardening of the arterles from excess
LDL chelesterol can cause numbness

in your legs ot feet

brain blockage
Excass cholestarol can block
arteries 10 the brain, Increasing
your risk for a stroke.

effects on memory

Too much cholesterol ean contribute.
to heart disease and stroke, which
are both risk factors for memary.
Issues. High cheolesterol on its own
has been linked to mental iImpairment
and dementia.

ASCVD

LDL in arteries

LDL cholesterol bullds up Inside
artery walls and forms sticky plaques.
This bulldup can lead to a stffening
and hardening of the arteries, calied
atherosclerosis

T I ARV

') SRR —2
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reduced blood flow
As the bulliup of cholesterol plaques
narrows and stiffens artertes, it limits
the smount of bicod that can flow
through them.

stomach pains

Too much cholesterol can cause
galistones to form. Sudden abdominal
pain Is a symptom of galistones.

S ERK RS
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HDL transport

This “healthy™ form of cholesterol
plcks up extra cholesterol in your
arterles and carries it back to the
Iiver for removal.

ZhRKHFE
fife

SRR Ischemic Stroke
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HixME : <70 mg/dl (1.8 mmol/L)
90 -110 /dI (2.3 -2.8 mmol /L

A LDL Cholestercol Level, According to Target Group
140
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(o] 1 2 3 “+ 5 & 7 2 =]
Years
MNo. at Risk
Higher target 1420 1115 989 7T Foz 681 508 292 z242 185 164 133 114 20 B3 &7 31 22 5
Lower target 1414 110Z D65 879 FTa 653 SF0O 277 ZET 180 1e9 141 126 21 73 A6 Zz6 21 (=]
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== 7o 1=
= 1
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» 2013 ACC/AHA JEEES 8T ismxIftt; T:877 &

RIEEMTaTT REREMTiaTT (Rt 1577

LDL-C#iig=50% LDL-CF#%30-50%/ LDL-C#ig<30%
BRIE BRIE BRIE
PAIE4X At T 40-80mg BAI#E(RAt 710 ( 20 ) mg E{Xft2iT10mg
HREFMEAE; T20-40*mg EegFEABi T (5) 10mg E{Xft2i 710-20mg
Xt 720-40mg 7B XAt T20mg
XAt T40 (80 ) mg &t T20-40mg
B XAt T40mg PL{¥ftiT1mg
;&AM T XL 80mg

S fXft;T 40mg bid
PLkfti T2-4mg
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Stone NJ, et al. JACC. 2013,
doi:10.1016/j.jacc.2013.11.002.
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Working Hypothesis: BPA
Ezetimibe Ameliorates Oxysterol-induced Endothelial Dysfunction

Systemic
Circulation

Dietary
Intake

Coronary

Laver Artery

Endothelial
Dysfunction

_ Cholesterol

— Oxysterol

Chylomicron

| Remnant
% Lipoproteins
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Possible anti-atherogenic mechanisms
of fibrates

\ Direct anti-inflammatory
effects in visceral fat

Reduced level of |
plasma triglyceride Direct anti-inflammatory
effects in artery wall

Reduced chylomicron
and VLDL remnants

Increased reverse
cholesterol transport

v
Increased LDL size I | Increased level of HDL-C I
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BPA
PCSK9 INHIBITOR MECHANISM OF ACTION
LDL receptor
PCSK9 —> LDL LDL remains in
LoL LDL the blood
PCSK2 binds to LDL receptors
causing them to be degraded
Liver cell
PCSK9 INHIBITORS
Alirocumab (Praluent®)
Evolocumab (Repatha®)
LDL receptor
LDL

/

‘J LDL
LDL is removed

from the blood and
levels decrease

*Pcsmgd x >
l.l

PCSK9 inhibitors bind
PCSK9 and inactivate it.
LDL receptors remain intact. Liver cell
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