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There are 2 main strategies to reduce the global burden of stroke

» Effectively treat patients with acute stroke to e prevent first-ever stroke and
minimize death and disability recurrent stroke
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is estimated to increase
by one third between 2017 and 2047

alr causes

Research in precision medicine could lead to a
more individualized treatment allocation, possibly
achieving lower recurrence rates of stroke



SECONDARY STROKE PREVENTION

Bicciato G et al., Curr Opin Neurol. 2022




SECONDARY STROKE
PREVENTION

Stroke Secondary Prevention
Algorithm

High risk TIA (ABCD? > 4)
Minor Stroke (NIHSS < 3)

Investigations
DAPT for 21 days then

single agent o Head and neck vessel imaging

Loading dose gi o (CT/MR angiogram + USS)
PACHIE EO5E BVEN WItKD ® ECG + 224hrs cardiac
24hrs of onset e
monitoring
= o TTE; with agitated saline

contrast if young*
e Thrombophilia tests if young
® Fasting lipids, HbAlc

Antihypertensive )

Low risk TIA (ABCD? < 3)
Major Stroke (NIHSS > 4)

| |

If aspirin naive, give
aspirin load within 48hrs
of onset. See Stroke
Foundation Guidelines for
further advice.

( Antihypertensive

[ HMG CoA Reductase Inhibitor ]

[ HMG CoA Reductase Inhibitor ]

[Ipsilateral Carotid Stenosis 2 50%

Atrial Fibrillation

L 2

{ Consider CEA within ~2 weeks ]

Arterial
Dissection

DOAC or VKA |f DOAC
contramducated

Antlcoagulant unfavourable

Consider OHA for
T2DM®
NAD except PFO

Any antiplatelet
combination including
DAPT

[ Consuder LAAO

Consider anticoagulation if
recurrent ischaemic event

closure

Consider referral for
percutaneous PFO

E

Consider referral for
implantable loop recorder

v' After ischemic stroke and TIA, the
risk of recurrent stroke without
treatment is about 10% at 1 week,
but it become 25% at 5 years, and
40% at 10 years.

Immediate stratification of patients
with stroke or TIA is necessary

the initiation of  secondary
prevention treatment depending on
the underlying cause will reduce the
risk of recurrent stroke by up to 80%

Rothwell PM et al.,

EXPRESS study: a prospective
population-based

sequential comparison. Lancet 2007




Hemorrhagic Stroke

HYPERTENSIONS

Clot stops blood supply
area of the brain

Antihypertensive therapy reduces the risk of
both ischemic and hemorrhagic stroke.

All antihypertensive drugs are equally effective
in secondary stroke prevention.

The optimal blood pressure target for secondary
stroke prevention is <130/80mmHg

120- to 128-mm Hg systolic and 65- to 70-mm
Hg diastolic may be target after lacunar stroke.



The lower, is the better?

Meta-analysis: sps3, PasT-Bp, PODCAST, RESPECT

22% Reduction in recurrent stroke risk

SBP <130mmHg is associated with | recurrent stroke risk mainly driven by a | ICH
risk
Kitogawa K et al., JAMA Neurol. 2019

SPECIAL POPULATIONS

Orthostatic hypotension: Still treat the HTN
Significant intracranial stenosis

Bilateral carotid / vertebral stenosis, severe basilar stenosis (also in view of the circle of Willis
anatomy)

Frailty

Compelling indications that can guide treatment targets (e.g. DM, HF)

INTENSIVE TRATMENT MAY AFFECT THE COMPLIANCE!




 Meta-analyses of lipid-lowering studies have reported
that lipid-lowering therapy was not associated with a
statistically significant increased risk of ICH in primary
and secondary prevention trials combined.

* The target for the LDL concentration is <1.8 mmol/Il (70
mg/dl).

e |If the stroke patient not achieve the recommended LDL-C
targets despite taking maximally tolerated dose of a
HMGCoA reductase inhibitor for at least 6 weeks the
addition of ezetimibe is an option to reduce the risk of
recurrent major cardiovascular events.



DIABETES: a complex relationship

Type 2 Diabetes

PioglitazonegmuuRISHRMAL
Insulin Poor
Resistance Outcomes

Hyperglycemia
HB glicata | l ,

Endothelial St'°'<e
Dysfunction Injury
Promflammatory Size
. ROS cytokines
* NO signaling NF-xB sngnalmg Neuro-
plasticity

3 A systematlc review and meta-analysis suggests that GLP-1R

Atherosclerosis \ggomsts show an association with reduction of incident strokes
Thrombosis

PRSP Lrokes .Although the benefit of GLP-1R agonists in

theamelioration of cardiovascular events has been partially
attributed to the association of these drugs with cholesterol levels,

blood pressure levels, weight loss, and platelet aggregation.



Antiplatelet drugs

In a pooled analysis of 15,778 patients from 12 trials of aspirin
versus control in secondary stroke prevention, aspirin reduced the
risk of early recurrent ischemic stroke at 6 weeks by about 60%
and disabling or fatal ischemic stroke by about 70%.

Antithrombotic Trialists’
Collaboration.
BMJ 2002

Antiplatelet therapy with (predominantly) aspirin reduces the risk
of stroke by about 19% in 3 years and the combined endpoint of
stroke, MI, and vascular death by about 13%.

The recommended maintenance dose of aspirin (after a loading
dose of 300 mg) is 100.

avoidance of dual antiplatelet therapy with aspirin and clopidogrel
after the first 90 daysg daily and in lacunar infarct.



Antiplatelet drugs are widely recommended for
noncardioembolic
stroke.

Which drugs? Which combinations?

if necessary can start | IST/CAST
without prior brain UK TIA/ Dutch TIA ete
imaging

' Effective/ Cheap and
| universally available

Aspirin alone Loading dose and

then low dose

| including OTC
Aspirin + A little mare effective  Similar effect ta Less well tolerated ESPS2
Dipyridamole than aspirin alone Clopidogrel alone than other regimes LSPRIT
Clopidogrel alone A little more effective  Loading dose and CAPRIE
than aspirin zlone then low dose
Aspirin + Clopidogrel  NMore effective than Loading dose and More bleeding than CHANCE/POINT
either alone in 1*' 3 then low dose if monotherapy MATCH/CHARISMA/
weeks either new Sps3
Not thereafter
Aspirin + Ticagrelor More effective than Loading dose and More bleeding than THALES

either alone in 1°* 3
weeks

then low dosze if
either new

maonotherapy



Within 12-24 h of symptom onset
TIA required an ABCD2score 24
Minor stroke defined as a NIHSS score <3

Trials Randomization Treatment Primary outcome Included in meta-
wind ow duration assessment analysis
Short-duration treatment
CHAMCE? 24 h 21d a0 d »
POINTE 12 h 90 d 90 d b

8 7 d =Ta e and

DAPT was more effective than SAPT for prevention of secondary |schem|c stroke
wHe Titiate early® After the onset 6f finor stroke/Aigh-risk transient ischemic attack
anch-reatment duration was <90 days, when the treatment duration was longer and
ifitiated later after stroke or transient ischemic attack onset, DAPT was not more

effeclive.thanSAPT for ischemic stroke prevention and it increased the risk of
bleeding.

E
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Brown DL et al.,, Stroke 2021




ANTIPLATELET THERAPY

the first secondary prevention opportunity in ischaemic stroke

* guidelines recommending aspirin administration within the first 48 h.

e CHANCE and POINT have shown DAPT to be superior to aspirin monotherapy in a selected group of
patients within 12-24 h of symptom onset in TIA and Minor Stroke.

 ..” We make a strong recommendation based on high quality of evidence for use of 21-days of dual
antiplatelet therapy with aspirin and clopidogrel in people with a non-cardioembolic minor ischaemic
stroke or high-risk TIA in the past 24 hours” ...

European Stroke Organisation expedited recommendation for the use of short-term
dual antiplatelet therapy early after minor stroke and high-risk TIA
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waves lasting 30 seconds or throughout the entire 10-
second 12-lead standard ECG

MRIA FIBRILLATIO

>37.5 million people have AF and 58% of those are
aged 270 years

Incidence and prevalence of AF are expected to increase in
the next three decades due to population growth, ageing, and
better survival of patients with AF

AF is associated with a 5-Told increased risk of stroke, and

stroke outcomes are more severe in the presence of AF




ATRlAL FIBRILLA |ON

e ...7In adult patlents Wlth |schaem|c stroke or TIA of undetermined origin,
we recommend longer duration of cardiac rhythm monitoring of more than

48h and if feasible with loop recorder to increase the detection of
subclinical Atrial Fibrillation”

European Stroke Organisation (ESO) guideline on screening
for subclinical atrial fibrillation after stroke or transient

Ischaemic attack of undetermined origin

there has been a rapid shift in clinical practice away from using warfarin to using DOACs

A meta-analysis showed a twothird reduction in the risk of stroke with the use of
anticoagulation compared with placebo, and 39% reduction compared with aspirin

Stroke Prevention in Atrial Fibrillation 11 Study.Lancet 1994



SECONDARY STROKE PREVENTION IN ATRIAL
FIBRILLATION

apixaban was compared with aspirin in the AVERROES trial, which randomized patients with nonvalvular AF
who are ineligible for warfarin therapy to receive apixaban and this trialwas terminated early due to clear

benefit in favor of apixaban for reduction in stroke or systemic embolism without increased risk of major
bleeding(including intracranial hemorrhage).
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The optimal timing of initiating oral anticoagulation should be individualized for each patient’s risk

of hemorrhage versus recurrent embolism




SECONDARY STROKE PREVENTION IN ATRIAL
FIBRILLATION

Re-initiating OAC treatment after an acute ischemic stroke:
limited randomized evidence for this challenging scenario

RCTs investigating early vs late NOAC treatment in AF patients with recent
ischemic stroke

Early vs late treatment after stroke onset (Estimated) enroliment Estimated end of study

D
2021
1 1—4 vs Day 5-10
TIMING Day 1-4 vs Day > e Publication expected
For mosr patkares

atnal fitedlazthan,
anticoapuiation | Weak

e anscl of ncu
START? Day 3 vs Day 6 vs Day 10 vs Day 14

> Day 1-4 vs Day 7-14 > 3478
Minor stroke: <48 hrs vs Day 3 + 1
ELAN* Moderate stroke: <48 hrs vs Day 6 + 1

1000

¢

2000




patients with stroke meeting the current definition of ESUS should not

ES U S routinely be anticoagulated

Valvular Heart
Desease

\
‘\

Atherosclerotic
Plaques



CAROTID STENOSIS

Carotid endarterectom
recommended
stenosis wi

Acute unilateral Infarct stroke
inantenor circulation

= 1 -
CEAN patemsawith.  60% AES considered to ¢ % |

Egas Moniz describes the first Advent of clinical MRI dus SAMMPRIS enroliment stopped

cerebral angiogram, after accessing to increased availability and after 451 patients because stenting

the carotid artery and making a “rapid improved neurcimaging ICAD was harmful compared to

injection of 5 to 6 cc of a recently technigues, allowing for MR aggressive medical management,

prepared and sterilized solution of angiograms of the brain with dual antiplatelets for 90 days,

sodium iodide ... and instantly taking and ICAD identification in which achieved a yearly stroke

one or more radiographs” of the head even mare patients recurrence rate of 12.2%

1664 / / / / mid 1990s 2005 2019
1927 early 2000s 2011

First description of ICAD Helical CT scanners and WASID shows higher risk for warfarin WEAVE reqistry
“When his skull was opened computational advances compared to aspirin and 20% yearly risk suggests that more
we noted ... the right carotid allow for the first CT of stroke recurrence. “The messages ... careful patient selection
artery, in its intracranial part, angiograms of the brain, a are that symptomatic intracranial could create benefit for
bony or even hard, its lumen landmark innovation that atherosclerosis is a mark of aggressive stenting severe ICAD,
being almost totally permitted the identification of vascular disease [and] that aspirin is an reigniting debate over
occluded” —Thomas Willis ICAD in more patients imperfect therapy” —Walter Koroshetz revascularization




SECONDARY PREVENTION and PFO

REDUSE, DEFENSE, CLOSE
and RESPECT TRIALS:

closure with antiplatelet therapy
(predominantly aspirin)

was more effective than antiplatelet
therapy alone

Metaanalysis of 8 randomized trials
compared PFO occlusion with drug
therapy in 3,313 patients showed
100 ischemic strokes per 1,000
patients with antiplatelet therapy
and 13 of 1,000 ischemic strokes
after PFO  occlusion  plus
antiplatelet drugs over a period of 5
years.

Tabella 5.2. RoPE Score.

Non storia di ipertensione (+1)

Mon storia di diabete [+1

Mon storia di ictus o TIA (+1)

Mon fumatore (+1)

Infarto corticale alle nevroimmagini (+1
Etd

18-29 (+5

30-39 (+4)

40-49 (+3

50-59 (+2)

G- [+ 1

=70 ()

RoPe score totale 0-10




The effects of long-term oral anticoagulant agents for

atrial fibrillation (AF) after intracranial haemorrhage
SECONDARY PREVENTION AFTER (ICH): individual participant data meta-analysis

INTRACRANIAL HAEMORRHAGE (IPDMA) of randomised controlled trials

ON w
In patients at high risk of ” Al la /N Annda | st R andlk
iIschemic stroke or vascular b 4 s |

events and a recent ICH,

antiplatelet therapy can be -
resumed without an significant [ﬁ-
increased risk of recurrent ICH
RESTART collaboration., lancet 2019 T
RCT Stroke Intervention vs. comparator Recruited Contact
i / target
== . = STATICH ICH OAC vs no QAC BT/ 250 Renning/Sandset

Apixaban vs LAAD vs no

. :
§ B 2.cH IBH  hrornbolia Sherapy 60/300  Cordonnier
- PRESTIGE-AF ICH MOAC s [o OAC 125/ G54 WVeltkamp
B= ASPIRE ICH Apixaban vs aspirn g4 / 700 Sheth/Kamel

ENRICH-AF  ICrH  Edoxaban vs no OAC 330/1,200 Sheamanesh




PRECISION MEDICINE

* Aim is to identify underlying pathomechanisms with better
accuracy and to predict response to different medical

treatment in relation to a cluster of a few very similar patients
by using their specific ‘biomarker pattern’



PRECISION MEDICINE

* Factor Xla inhibitors in advanced phase 2 clinical stage

* Patients with carotid stenosis>50%:
= ASS 100mg + Rivaroxaban 2.5mg 1-0-1

- With atherosclerosis associated stroke, target LDL-C are:
« <1.8 mmolfl (<70 mg/dl) (TST Trial, ESO Guidelines?)

- <1.4 mmolfl if CHD f(<55mg/dI}(EV Guidelines, mostly
cardiologic studies)

= <1.0 mmol/fl (<40mg/dl) if recurrent event within 2 years



Natriuretic
peptides

Bicciato G et al., Curr Opin Neurol. 2022




