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WHO

e 1,1 ekat. atopa otnv Eupwmn naoxouv amno Eva oyyeLaKo eykebaAlko emelcodlo (AEE)/ €tog
e 15 gKaT. ATopa MOYKOOUIWC rtaoxouv ano AEE/ £€tog
e 5 ekat. atopa nebaivouv amo AEE/ 3" attio OvnoluotnTag o€ AVEMTUYMEVEC XWPEC

e 5 gKkat. Atopa pe avarnnpia

* MNooooTO UMOTPOTAG VOC LoYolLuLtkoU AEE: 9-15% petd amno 1 €tog, 27-40% ota 10 £€1n)

e Atopa pe AEE peyalou ayyeiou: 22% rmiBavotnta oéeoc otedpaviaiov enelcodiov evtog 10 eTwv
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Roth et al, JACC 2020

CVD Burden Attributable to Modifiable Risk Factors

1990 Rank 2019 Rank
1. High systolic blood pressure

1. High systolic blood pressure
2. Dietary risks 2. Dietary risks

3. High LDL cholesterol 3. High LDL cholesterol
4. Air pollution 4. Air pollution

5. Tobacco 5. High body-mass index

6. High body-mass index 6. Tobacco

7. High fasting plasma glucose
8. Kidney dysfunction

7. High fasting plasma glucose

8. Kidney dysfunction

9. Non-optimal temperature 9. Non-optimal temperature
10. Other environmental risks
11. Alcohol use

12. Low physical activity

10. Other environmental risks

11. Alcohol use

12. Low physical activity

I Metabolic risks I Environmental/occupational risks I Behavioral risks
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O’Donnel, Lancet 2016

APTNPLOKN UTIEPTAON: O CNUAVTLKOTEPOC TPOTIOTIOLOLUOC TIOPAYOVTOC
Ktvbuvou ylor AEE- peAétn INTERSTROKE 2

Frevalence in All stroke OR (99w Ch) PAR, % (9o Cl)
controls (%)
Salf-reportad histony of hypertension . 256 (233w 2-B0y  34-4(32-01035-9)
Salf-reportad histony of hypertension
Currant smoking 724 - 167 (1-49t01-87)  12-4(10-2 to14-9)
Waist-to-hip rbtio

T2wsT1 341 | 1-24 (111 10 1-39)

TawsT1 329 - 1-44(1- 7 to1-64) 18-6(133t0253)
Diet (mAHEl scone)

T2wsT1 340 = 077 (0-69 to 0-BE)

T3wT1 3130 - 0-60(0-53to0-67)  23-2(18-2t0 28-9)
Requitar physical activity 163 - 060(0-G2to 070 358 (277 447
Salf-reportad history of diabstes or 120 L] 1-16 (1-05 to 1-30) 349 (1-9to7-6)
HbA, =65%

Alcohol

Lo or modemts 52 = 1-14 (101 to 1-28)

Hiigh or heawy episodic 25 - 200 (1-64t02-67) 58341097
Psychosocial factors - - 2200(178t0272) 17-4(131t012-6)
Cardiac causes 50 - 317(2-6Bt0375) 91(3-0to10-2)
ApolfApoAl eho

T2wsT1 34-0 - 1.28(1-14t01-42)

T3wT1 3130 = 1-84(1-65t02-06) 26-8(222t031-9)
Composite PAR Go-7 (887 to 92-4)

| | | | | |

01 O3 -5 1D 0 S50 100
OR {29% CI)
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, , , , , , Law et al, BMJ 2009
Entimtwon tng petwong tng Al otov kivbuvo epudaviong AEE katl otedpaviaiog vooou

0€ ATOopA UE LoTOPLKO AEE

Coronary heart disease events Strokes
Noof No of Relative risk Relative risk Noof Noof Relative risk Relative risk
Blood pressure difference trials trials events (95% CI) (95% CI) trials events (95% Cl) (95% CI)
No history of vascular disease 26 3429 * 0.79 (0.72 to 0.86) 25 2843 gt 0.54 (0.45 to 0.65)
I History of stroke 13 567 — 0.79(0.62t01.00) 13 1593 --@— 0.66 (0.56 to 0.79)
All trials 71 9811 - 0.78 (0.73 to 0.83) 45 5420 e 0.59 (0.52 to 0.67)
| |
Cohort studies 61 10450 \ & 0.75 (0.73 10 0.77) 61 2939 R 4 0.64 (0.62 to 0.66)
0.5 0.7 1 1.4 2 0.5 0.7 1 1.4 2
Treatment Placebo Treatment Placebo
better better better better

Fig 2| Relative risk estimates of coronary heart disease events and stroke for a blood pressure reduction of 10 mm Hg systolic or 5 mm Hg diastolic in the
blood pressure difference trials and in epidemiological cohort studies. (Total number of trials is fewer than the sum of the three categories as five included
participants with and without vascular disease; see web extra figures 2a-f for individual trial results and summary estimates)
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Katsanos et al, Hypertension 2017

Melwon tng Al kat devtepoyevnc mpoAnyn AEE

A
Treatment Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Carter et al 7 48 11 48  3.1% 0.62 [0.26, 1.47]
Dutch TiA 52 732 (] 741 9.5% 0.85[0.80, 1.21) —
HOFE 13 50D 23 5§13 45% 0.58 [0.30, 1.13] I~
HSCSG 37 233 42 219 B.5% 0.83 [0.55, 1.24] - T
Liu et al 67 T62 147 THE  11.5% 0.45 [0.35, 0.54] -
Marti Massd and Lozano 20 170 18 84  55% 0.61[0.34, 1.10] - - 1
PATS 159 2841 217 2824 13.4% 0.73 [0.60, 0.89] -
PRoFESS 880 10146 934 10186 15.8% 0,95 [0.87, 1.03] -
PROGRESS 307 3051 420 3054  14.8% 0.73[0.64, 0.84] -
SCOPE 5 97 14 a7 25% 0.36 [0.13, 0.95] Recu rre nt
TEST Td arz2 5] 348  109% 1.00 [0.75, 1.35] -
Total (95% CI) 18853 18882 100.0% 0.73 [0.62, 0.87] < St ro ke
Total events 1621 1957
Heterogeneity: Tau® = 0.04; Chi* = 30.47, df = 10 (P < 0.0001); = 75% oI > 0’ 5 2 5
Test for overall effect: £ = 3.64 (P = 0,0003) IFa".I‘OLlrS Tréatmsnt Favours Placabo
B
Treatment Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 85% CI
Carter et al 10 49 16 48  32% 061 [0.31, 1.21]
Dstch TIA 41 Taz a3 741 T.A% 1.26 [0.80, 1.97] 1
HSCSG 15 233 19 219 3.5% 0.74 [0.39, 1.42]
Liu et al 27 782 50 758  6.8% 0.54 [0.34, 0.85] - -
FATS a7 284 101 2824 156% 0.86 [0.65, 1.14] —
PRoFESS 223 10146 263 10186 30.0% 0.85[0.71, 1.02] —&
PROGRESS 181 3051 198 3054 26.4% 092 [0.75, 1.11] —
TEST 34 arz 39 348 TA4A% 0.82[0.53, 1.26] - 1
CV Death
Total (95% CI) 18186 18178 100.0% 0.85 [0.75, 0.96] <4
Total evenis 518 719
Heterogenaity, Taw® =0.01; Chi* =845, df =7 (P =0.24), F =17% f i

U t 1
05 07 1 1.5 2

Test for overall effect: £ =2.56 (P =0.01) Favours Treatment Favours Placebo
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Ayyelako eykepaAiko enelocodo / maboduotlooyikn tasivopnon & ocuxvotnta

loxoupko AEE - 80%

o ABnpwpatwon - atheromatosis (15-35 %)
KapdloepBoAika - cardioembolic (18-33 %)
Kevotormwdn - lacunar (17-25 %)

Kpumtoyevn - undetermined etiology (12-37 %)
Aladopa aitia - other determined etiology (5 %)

O O O O

Alpoppaytko AEE - 20%
o Ymoapaxvoeldnc a. - subarachnoid (5-7 %)
o EvboeykedaAikn a. - intracerebral (15 %)
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AyyeLoko eykepaAlko emeloodlo/ avtoppuOuLon eykedaAkng KukAodopiog

A

—— Normal

— fcute stroke

Optimal brain CBF /

Cerebral blood flow

60 80 150

Mean arterial pressure (mmHg)
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NaBoduocioroyia AEE

Mowdtnta/stepoyevela RCTs? NpoBAnua:
Bias

Kupiwg MeAéteg Mapatripnong Confounding
Random errors
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2e ao0evn pe o&v AEE:

» Mote eEKVW aVTLUMEPTAOLKA aywyn;
» [Molog elval 0 oTOX0C TNC APTNPLAKNAG MEONC;

> Mola avtwneptaoika ¢AapHaKa Vo XPNOLHOTIOL oW;
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2023 ESH Guidelines for the management of
arterial hypertension

The Task Force for the management of arterial hypertension
of the European Society of Hypertension

Endorsed by the International Society of Hypertension (ISH) and the European
Renal Association (ERA)
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Guideline

EUROPEAN
STRUKE JOURNAL

European Stroke Organisation (ESO)
guidelines on blood pressure
management in acute ischaemic stroke
and intracerebral haemorrhage

Else Charlotte Sandset''>®, Craig S Anderson>* @,
Philip M Bath®, Hanne Christensen®, Urs Fischer’,
Dariusz G@seckis, Avtar Lal’, Lisa S Manningm,
Simona Sacco'' ®, Thorsten Steiner'>'*® and
Georgios Tsivgoulis'*'®

European Stroke |eurnal
2021, Vol. 6(2) X48-189
(€ European Stroke Organisation 2021

Artlele reuse guldelines:

sagepub.com/journalspermissions
DOl 10.1177/23969873211012133

joumals.sagepub.com/home/eso

®SAGE
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EUROPEAN
Guideline STROKE "] |.| R NAI.

Eurcpean Stroke Journal
2022, Vol. 7(3) I-XLI

European Stroke Organisation © European Sroke Organsaion 2022

Article reuse guidelines:

-(ESO) gm_dellne on pharmacological T,
interventions for long-term secondary Sancn
prevention after ischaemic stroke or

transient ischaemic attack

Jesse Dawson'",| Yannick Béjot?3, Louisa M Christensen®”,
Gian Marco De Marchis®"/, Martin Dichgans®’, Guri Hagberg®’,
Mirjam R Heldner'?, Haralampos Milionis'!, Linxin Li'%),
Francesca Romana Pezzella'?, Martin Taylor Rowan/,

Cristina Tiu'*'"*' and Alastair Webb'?
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O¢eia Daon «Ynoéeia» Paon
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ESO guidelines, 2021
In patients with suspected acute stroke, does pre-hospital

«Ynep»-Oeia Ddon blood pressure lowering with any vasodepressor drug
compared to no drug improve outcome?

Xopniynon TTS glyceryl trinitrate / SBP>140 1 120 mmHg

Vasodepressor Control 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
RIGHT 2013 4 25 6 16  32.9% 0.32 [0.07, 1.38]
RIGHT-2 2019 105 568 98 581 67.1% 1.12 [0.83, 1.51]
Total (95% CI) 593 597 100.0% 0.74 [0.23, 2.35]
Total events 109 104

Heterogeneity: Tau? = 0.50; Chi? = 2.69, df = 1 (P = 0.10); I = 63%

Test for overall effect: Z = 0.51 (P = 0.61) Ut Vasc?&ipressor lControI 5 29

Figure |. Effect of pre-hospital blood pressure lowering by any vasopressor drug compared to no drug on mortality at three months
following symptom onset.

Vasodepressor Control Odds Ratio Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% C1 M-H, Random, 95% CI

RIGHT 2013 12 25 4 16 24.5% 2.77 [0.70, 10.97] ' -

RIGHT-2 2019 210 568 208 581 75.5% 1.05 [0.83, 1.34]

Total (95% CI) 593 597 100.0% 1.33 [0.59, 3.01]

Total events 222 212

Heterogeneity: Tau® = 0.21; Chi®* = 1.84, df = 1 {P = 0.17); I* = 46% f 1 t t ; i }
Test for overall effect: Z = 0.69 (P = 0.49) e g d, B3

Control Vasodepressor

Figure 2. Effect of pre-hospital blood pressure lowering by any vasopressor drug compared to no drug on good functional outcome
(mRS scores 0-2) at three months following symptom onset.
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. . ] ESO guidelines, 2021
In patients with suspected acute stroke, does pre-hospital

blood pressure lowering with any vasodepressor drug
compared to no drug improve outcome?

«Ynep»-O€eia Daon

Recommendation

In patients with suspected stroke we suggest against routine

blood pressure lowering in the pre-hospital setting.
Quality of evidence: ModerateH &
Strength of recommendation: Vveal !

Expert consensus statement

Due to the potential harm in patients with intracerebral

haemorrhage prehospital treatment with glyceryl trinitrate
should be avoided. Vote 9 of 10.
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O¢eia Paon

loxaupuko AEE xwpig
Oepancia
EMAVALLATWONG

loxapko AEE pe
Oepancia EvdoeykedpaAikn
EMOVALUATWONG alpoppayia
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O¢eia daon

In hospitalized patients with AIS not treated with
reperfusion therapies (intravenous thrombolysis or
mechanical thrombectomy), does BP lowering with any
vasodepressor drug compared to no drug improve
outcome?

2€ ATOMO XWPLG AAAEG EMEIYOVOEC KATAOTACELG

TIOU VOl AIALTOUV TTWO TG apTNPLAKAG
nieong

ESO guidelines, 2021
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ESO guidelines, 2021

Hospitalized patients with AIS not treated with
reperfusion therapies

O¢eia daon

Vasodepressor Control Odds Ratio Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI

ACCESS 2003 5 173 12 166  2.4% 0.38(0.13, 1.11] —_—

ANSG 1992 120 780 42 264 10.2% 0.96 [0.66, 1.41] —_ ’
Propranolol l_aa.h 2001 1 14 1 19 04% 138 [0 OR 24 23] > METQ'QVQAUC“ 18 RCTs

BEST 1988 67 202 23 100 6.7% 1.66 [0.96, 2.88] D | ’

CATIS 2014 68 1988 54 1987 10.7% 1.27 [0.88, 1.82] +— > 15.144 otopa

SF 2020 24 116 33 125 6 0% 073 [0 50' 1 33! Sh——— , ,
o . CHHIPS 2009 9 95 12 52 29%  0.35[0.14.0.89] — | » Ovntotnta 3-6 LAVEC

Lisi noprll ENOS 2015 (1) 191 1664 216 1678 15.5% 0.88 [0.71, 1.08) =t ,

Eveson 2007 2 18 1 22 0.5% 2.63 [0.22, 31.57]

or Fogelholm 2004 27 176 14 174  4.9% 2.07 [1.05, 4.10) —— HETA TO AEE

Gelmers 1988 18 93 27 93 4.9% 0.59 [0.30, 1.16) —t
labetalol INWEST 1994 83 195 33 100 7.5% 1.50 [0.91, 2.49] 4w

Li 2018 5 159 6 160 1.9% 0.83 [0.25, 2.79]

PROFESS 2009 5 647 6 713  19% 0.92 [0.28, 3.02) —_

Rashid 2003 3 54 3030 1.0% 0.53 [0.10, 2.80]

RIGHT-2 2019 70 494 75 510 11.0% 0.96 [0.67, 1.36) —

SCAST 2015 66 847 66 864 10.9% 1.02 [0.72, 1.46] —t—

VENTURE 2015 2 187 1 185  0.5% 1.99 [0.18, 22.13]

Total (95% CI) 7902 7242 100.0% 1.00 [0.84, 1.19]

Total events 766 625

TP 2 . it T4 + 4 4 +
Heterogeneity: Tau‘ = 0.04; Chi = 26.35, df = 17 (P = 0.07), I = 35% 0.05 02 1 . 20

Test for overall effect: Z = 0.02 (P = 0.98) Vasodepressor Control

Footnotes
(1) Not treated with tPA: ~90%

Figure 3. The effect of blood pressure lowering with any vasodepressor drug compared with no drug on mortality at three to six
months following symptom onset in patients with acute ischaemic stroke not treated with reperfusion therapies.
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ESO guidelines, 2021

Hospitalized patients with AIS not treated with
reperfusion therapies

O¢eia daon

Vasodepressor Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Bath 2001 B 14 11 1% 0.9% 0.55 [0.13, 2.20] _l_
CATIS 2014 1488 1988 1485 1987 22.7% 1.01 [0.87, 1.16] I
CHASE 2020 12 116 10 125 2.3% 1,33 [0.55, 3.20] — » Meta-avdaAvon 12 RCTs
Eveson 2007 11 18 14 22 1.1% 0.90 [0.25, 3.25] - ’
iv Nimodipine MWVt 2000 0 173 0 92 4.6% 0.43 [0.24, 0.78] — > 9.340 atopa
P Kaste 1994 67 146 74 150  7F.0% 0.87 [0.55, 1.37] — T . .
108 159 88 160  7.0% 1.73[1.10, 2.73] —— 1> NeLtou PYLKN KatTaotOaoN
PROFESS 2009 541 647 610 713 12.6% 0.86 [0.64, 1.16] — R
Rashid 2003 19 54 11 30 2.0% 0.94 [0.37, 2.37] - GTOUC 3-6 unvsq (mRS 0-2)
RIGHT-2 2019 204 494 197 510 14.9% 1.12 [0.87, 1.44] T
SCAST 2015 (1) 562 847 579 864 18.3% 0.97 [0.79, 1.19] -
VEMTURE 2015 141 187 143 1&5 6.5% 0.90 [0.536, 1.45] L
Total (95% CI) 4843 4857 100.0% 0.98 [0.85, 1.12] &
Total events 3189 3252
Heterogeneity: Tau® = 0.02: Chi* = 16.81, df = 11 (P = 0.11); I¥ = 35% :Ji‘l Di? HIS ; IS 150

Test for overall effect: Z = 0.35 (P = 0.72) Vasodepressor Contral

Footnotes
(1) Mot treated with tFA; ~85%

Figure 4. The effect of blood pressure lowering with any vasodepressor drug compared with no drug on good functional outcome
(mRS scores 0-2) at three to six months following symptom onset in patients with acute ischaemic stroke not treated with reper-
fusion therapies.



NMMZ KapdiopetaBoAkn latpikn — Eykedp oAk EMELGOSLO Kol aApTNPLOKN TILECN

Ofeia Déon Hospitalized patients with AIS not treated with
reperfusion therapies

Recommendations

In hospitalised patients with acute ischaemic stroke and
blood pressure < 220/1 |0 mm Hg not treated with intrave-
nous thrombolysis or mechanical thrombectomy, we suggest
against the routine use of bloed pressure lowering agents at
least in first 24 hours following symptom onset, unless this is
necessary for a specific comorbid condition.

Quality of evidence: ModeratetEHE

Strength of recommendation:

V V V V V

A\

ESO guidelines, 2021

2UYXUTLKOL TP AYOVTEC
Katnyopia avtwneptacikol Gpoppakou
2toxoc Al
Ztypn Evapéng aywyng (<4 hr éwg 5 nu.)
Attiodoyia AEE
Mpotepa enineda AN (amoKAELONOC Ao
RCTs atopwv pe ZAM>220)
PuBpuac ko péyeboc ntwonc tne Al
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ESO guidelines, 2021

Hospitalized patients with AIS not treated with
reperfusion therapies

O¢eia daon

Expert consensus statement

In patients with acute ischaemic stroke not treated with
intravenous thrombolysis or mechanical thrombectomy
and blood pressure >220/120mm Hg, careful blood pres-
sure reduction (<15% systolic blood pressure reduction
in 24 hours) is reasonable and likely to be safe. No specific

blood pressure lowering agent can be recommended. Vote
10 of 10.
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ESC/ESH HTN Guidelines

O¢eia daon

Recommendations Class® | Level®

In patients with acute intracerebral haesmorrhage:

e |mmediate BP lowering is not recommended for patients with SBP <220 mmHg. ™ ="

e In patients with SBP >220 mmHg, careful acute BP lowering with i.v. therapy to <180 mmHg should be considered>® =12

516517

In acute ischaemic stroke, routine BP lowering with antihypertensive therapy is not recommended, with the exceptions:

® In patients with acute ischaemic stroke who are eligible for iv. thrombolysis, BP should be carefully lowered and maintained
at <180/105 mmHg for at least the first 24 h after thrombolysis.”

® In patients with markedly elevated BP who do not receive fibrinolysis, drug therapy may be considered, based on clinical

judgement, to reduce BP by 15% during the first 24 h after the stroke onset.

In hypertensive patients with an acute cerebrovascular event, antihypertensive treatment is recommended:
e |mmediately for TIA*®

e After several days in ischaemic stroke,*%

In all hypertensive patients with ischaemic stroke or TIA, an 5BP target range of 120—130 mmHg should be

considered **-=44226

The recommended antihypertensive drug treatment strategy for stroke prevention is a RAS blocker plus a CCB or a thiazide-
like diuretic.**®

BESC/ESH 2018
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ESO guidelines, 2021
- In patients with acute ischaemic stroke not treated with
Ofela Daon reperfusion therapies and with clinical deterioration,

does induced hypertension by any vasopressor drug
compared to no drug improve outcome?

In patients with acute ischaemic stroke not treated with reperfusion therapies who experience
clinical deterioration, we suggest against the routine use of vasopressor drugs to increase blood

pressure.

Quality of evidence:
Strength of recommendation: Weak N\
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ESO guidelines, 2021

O¢eia daon

Expert Consensus Statement

In patients with acute ischaemic stroke not treated with reperfusion therapies and with
clinical deterioration where a haemodynamic mechanism is suspected or shown to be
directly responsible for the deterioration, we suggest:

« stopping existing blood pressure lowering therapy,

« administering intravenous fluids and

 introducing non-pharmacological procedures to raise blood pressure

before considering
« careful use of vasopressor agents to increase blood pressure with close monitoring of

blood pressure values.
Vote 10 of 10.




NMMZ KapdiopetaBoAkn latpikn — Eykedp oAk EMELGOSLO Kol aApTNPLOKN TILECN

ESO guidelines, 2021
Hospitalized patients with AlS treated with reperfusion

therapies (intravenous thrombolysis with or without
mechanical thrombectomy), does blood pressure
lowering therapies compared to control improve
outcome?

O¢eia daon

We suggest maintaining BP below 185/110 mmHg before bolus and below
180/105 mmHg after bolus, and for 24 hours after alteplase infusion.
No specific blood pressure-lowering agent can be recommended.

Quality of evidence:
Strength of recommendation: Weak 17

No RCTs suggest this cut-off
Evidence only from non-randomized real world data
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- Hospitalized patients with AlS treated with reperfusion
Ofela @aon therapies

In patients with AIS undergoing treatment with intravenous thrombolysis (with or without
mechanical thrombectomy) we suggest against lowering systolic blood pressure to a
target of 130-140mmHg compared to <180mmHg during the first 72 hours following of
symptom onset.

ESO guidelines, 2021

Quality of evidence: Moderate @ PP
Strength of recommendation: Weak |?
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Ofeia Daon therapies

Intensive blood pressure
reduction with intravenous
thrombolysis therapy for acute
ischaemic stroke (ENCHANTED):
an international, randomised,
open-label, blinded-endpoint,
phase 3 trial

2227 patients
Intensive arm SBP 130-140 mmHg

VS
SBP <180 mmHg

ENCHANTED study, Lancet 2019

Hospitalized patients with AIS treated with reperfusion

170 —— Intensive blood pressure lowering group
S Guideline- recommended blood
. ressure lowering grow
1601 "‘{\\:‘. P ng group
“-...4153 .
150 |
= s N ST . S
T 1407 \_______ T e
E ; 133] Systolic -
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Figure 2: Mean systolic and diastolic blood pressure from randomisation to day 7

Blood pressure values are shown for intensive and guideline-recommended blood pressure lowering groups based
on recordings at 15-min intervals for the first hour after randormisation (time 09, hourly from hours 1 to 6,
6-hourly until 24 h, and twice daily until day 7. Mean between-group difference in systolic blood pressure over 24 h
was 5-5mm Hg (95% O 4.5-6-4).
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ENCHANTED study, Lancet 2019
Hospitalized patients with AIS treated with reperfusion

Ofela @aon therapies
Intensive blood  Guideline-recommended Treatmenteffect  pvaluve
pressure lowering  blood pressure lowering
Intensive blood pressure _ il Sl
reduction with intravenous ooy | ) L
thrombolysis therapy for acute at day 90

0 307/1072 (28-6%) 312/1108 (28-2%)
1 267/1072 (24.9%) 264/1108 (23-8%)
2 1381072 (12.9%) 160/1108 (14-4%)
3 110/1072 (10-3%)  120/1108 (10-8%)
4
5

ischaemic stroke (ENCHANTED):
an international, randomised,
open-label, blinded-endpoint,

phase 3 trial 0B/1072(91%) 10471108 (9-4%)

SO/1072 (47%)  60/1108 (5-4%)

£ 10 2 (Q.5% 88/1108 [7-9%)

I Death or disability (mRS score 2-6) within 90 days
2227 patients Intention-to-treat analysis
Intensive arm SBP 130-140 mmHg Unadjusted 498/1072 (46-5%) 532/1108 (48-0%) 0-04(079-111) 04660
Adjusted 498/1072 (46-5%) 531/1106 (48.0%) 0-94(078-114)f 05508
VS Per-protocol analysis

SBP <180 mmHg Unadjusted 451/958 (471%)  499/1028 (48.5%) 0-04(079-112) 05141

Adjusted 451/958 (47-1%)  498/1026 (48.5%) 096 (079-116)  0-6505
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Ofeia Daon therapies

Intensive blood pressure
reduction with intravenous
thrombolysis therapy for acute
ischaemic stroke (ENCHANTED):
an international, randomised,
open-label, blinded-endpoint,
phase 3 trial

2227 patients
Intensive arm SBP 130-140 mmHg

VS
SBP <180 mmHg

ENCHANTED study, Lancet 2019

Hospitalized patients with AIS treated with reperfusion

Intensive blood
pressure lowering

group

Guideline- Treatment effect p value
recommended
blood pressure

lowering group

Any intracranial haemorrhage*

Any intracranial haemorrhage
reported as a serious adverse event

160/1081 (14-8%) 200/1115 (187%) 075 (0-60-0-94) 0-0137

50/1081 (5.5%)

100/1115(9-0%) 050 (0-42-0-82) 0-0017

Table 3: Safety outcomes at day 90

However! In a post-hoc analysis:

Intensive BP lowering increased 3 month
mortality vs guideline BP lowering
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ESO guidelines, 2021
In patients with AIS caused by large vessel occlusion and

undergoing mechanical thrombectomy (with or without
thrombolysis), does BP lowering with any vasodepressor
drug compared to no drug improve outcome?

O¢eia daon

We suggest keeping blood pressure below 180/105 mmHg during, and 24 hours after, mechanical

thrombectomy.
No specific blood pressure-lowering agent can be recommended.

Quality of evidence:
Strength of recommendation: Weak *?
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ESO guidelines, 2021

O¢eia daon

In patients with acute ischaemic stroke due to large vessel occlusion we suggest against actively reducing
systolic BP <130mmHg during the first 24 hours following successful mechanical thrombectomy

Quality of evidence: Moderate® @
Strength of recommendation: Weak |, ?

In patients with acute ischaemic stroke due to large vessel occlusion undergoing treatment with mechanical
thrombectomy (with or without intravenous thrombolysis) systolic BP drops should be avoided.

Quality of evidence
Strength of recommendation: Strong (| {,
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ESO guidelines, 2021
In patients with acute ischaemic stroke, does continuing

Ogeia Daon versus temporarily stopping previous oral blood pressure
lowering therapy improve outcome?

Expert consensus statement

In patients with acute ischaemic stroke we suggest stopping previous oral BP lowering
therapy in patients with dysphagia until swallowing Is restored or a nasogastric tube is in
place.
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ESO guidelines, 2021
In patients with acute ischaemic stroke, does continuing

versus temporarily stopping previous oral blood pressure
lowering therapy improve outcome?

O¢eia daon

Continuing versus stopping previous antihypertensive drugs in acute ischaemic stroke and mortality

Continue Stop Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
COSSACS 2010 23 220 16 198 13.2% 1.33 [0.68, 2.59] =
ENOS 2015 147 925 119 902 86.8% 1.24 [0.96, 1.61] '—.—
Total (95% CI) 1145 1100 100.0% 1.25 [0.98, 1.60] S
Total events 170 135
Heterogeneity: Tau? = 0.00; Chi? = 0.03, df = 1 (P = 0.86); I = 0% 055 057 L 155 é
Test for overall effect: Z = 1.82 (P = 0.07) ’ ’ ’ .

Stop Continue

Continuing versus stopping previous antihypertensive drugs in acute ischaemic stroke and mRS 0-2

Continue Stop Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
COSSACS 2010 109 220 99 198 19.9% 0.98 [0.67, 1.44]
ENOS 2015 325 925 329 902 80.1% 0.94 [0.78, 1.14] ——
Total (95% CI) 1145 1100 100.0% 0.95 [0.80, 1.13]
Total events 434 428
Heterogeneity: Tau® = 0.00; Chi®* = 0.03,df = 1 (P = 0.85); I = 0% f t ? + t
Test for overall effect: Z = 0.58 (P = 0.56) %7 Bda il 3¢ ba

Continue Stop
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AHA/ASA guidelines 2019

O¢eia daon

Blood pressure lowering agents

COR IIb LOE C-EO

Patient otherwise eligible for emergency reperfusion therapy except that BP is >185/110 mmHg:

Labetalol 10-20 mg IV over 1-2 min, may repeat 1 time; or

Nicardipine 5 mg/h IV, titrate up by 2.5 mg/h every 5-15 min, maximum 15 mg/h; when desired BP reached, adjust to maintain proper BP limits; or

Clevidipine 1-2 mg/h IV, titrate by doubling the dose every 2—5 min until desired BP reached; maximum 21 mg/h

Other agents (eg, hydralazine, enalaprilat) may also be considered

If BP is not maintained <185/110 mm Hg, do not administer alteplase

Management of BP during and after alteplase or other emergency reperfusion therapy to maintain BP <180/105 mm Hg:

Monitor BP every 15 min for 2 h from the start of alteplase therapy, then every 30 min for 6 h, and then every hour for 16 h
If systolic BP >180-230 mm Hg or diastolic BP >105-120 mmHg:

Labetalol 10 mg IV followed by continuous IV infusion 2—-8 mg/min; or

Nicardipine 5 mg/h IV, titrate up to desired effect by 2.5 mg/h every 5-15 min, maximum 15 mg/h; or

Clevidipine 1-2 mg/h IV, titrate by doubling the dose every 2—5 min until desired BP reached; maximum 21 mg/h

[f BP not controlled or diastolic BP >140 mmHg, consider [V sodium nitroprusside
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() Cochrane
/o Library

Cochrane Database of Systematic Reviews

Interventions for deliberately altering blood pressure in acute

stroke (Review)

Bath PMW, Krishnan K
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O¢eia daon

Twenty-one trials provided data on one or more outcomes relating
to treatment with:

« ACE-I (lisinopril): (Eveson 2007; CHHIPS 2009; PIL-FAST 2013),

« ARA (candesartan, telmisartan): (ACCESS 2003; PRoFESS 2009;
SCAST 2011; TAST 2013; VENTURE 2013);

« [-RA (labetalol): (CHHIPS 2009);
+ CCB (nimodipine): (Uzuner 1995);
« NO donor (glyceryl trinitrate): (Bath 2000; Rashid 2003 5

mg/Rashid 2003 5/10 mg/Rashid 2003 10 mg; Willmot 2006;
RIGHT 2013; ENOS 2014);

Bath et al, Cohrane library



NMMZ KapdiopetaBoAkn latpikn — Eykedp oAk EMELGOSLO Kol aApTNPLOKN TILECN

Bath et al, Cohrane library

O¢eia daon

Analysis 1.1. Comparison 1 Blood pressure lowering therapy in acute
stroke, Outcome 1 Death or dependency, end of trial by intervention.

Study or subgroup Treatment Control Odds Ratlo Welght Odds Ratlo

nfN n/H IV, Random, 35% CI IV, Random, 95% CI
1.1.1 ACE Inhibltors
CHHIFS 2008 3557 17/29 + 0.52% 1.12[0.45,2.79]

Favours BP lowering 92 05 1 z 5 Favours control

Study or subgroup Treatment Control Odds Ratlo Welght Odds Ratlo

nfN n/N v, Random, 95% CI IV, Random, 95% CI
Eveson 2007 7/18 8/22 + 0.26% 1.11[0.31,4.03]
Subtotal (35% CI) 75 51 —et—— 0.78% 1.12[0.53,2.36]

Total events: 42 (Treatment), 25 (Control)
Heterogenalty: Tau=0; Chi*=0, df=1{P=0.99); *=0%
Test for overall effect: Z=0.3(P=0.77)

1.1.2 ARA{pa)

PROFESS 2009 195/647 211713 —— 7.08% 1.03[0.81,1.3]
SCAST 2011 348/1000 3311004 —— 12.59% 1.09{0.9,1.31]
VENTURE 2013 45187 42/186 —_— 1.88% 1.12[0.69,1.8]
Subtotal (95% CI) 1834 1303 -» 27.45% 1.07[0.93,1.23]

Total events: 589 (Treatment), 534 (Control)
Heterogenalty: Tau®=0; Chi*=0.18, df=2{P=0.92}; I*=0%
Test for overall effect: Z=0.91(P=0.36)

Favours BP lowering 0.2 0.5 1 z 5 Favours control
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O¢eia daon

Analysis 1.1. Comparison 1 Blood pressure lowering therapy in acute

stroke, Outcome 1 Death or dependency, end of trial by intervention.

1.1.3 Beta-blockers

CHHIPS 2000 3408 1830 0.53% 1.03[0.42,2.55]
subtotal (95% CI) 55 30 ——ee R —— 0.53% 1.03[0.42,2.55]
Total events: 34 (Treatment), 18 (Control)
Heterogenalty: Tau*=0; Chi*=0, df=0(P<0.0001); F=100%
Test for overall effect: Z=0.06(P=0.95)
1.1.4 Nitric oxide donor
EBath 2000 g(16 £/18 + } 0.22% 2[0.5,8]
EMOS 2014 12052000 12272011 26.86% 0.07]0.85,1.1]
Rashid 2003 10 mg 1320 &/10 ) 0.18% 1.24[0.26,5.01]
Rashid 2003 5 mg 1220 &/10 0.18% 1[0.21,4.71]
Rashid 2003 5/10 mg 1220 &/10 0.18% 1[0.21,4.71]
RIGHT 2013 1325 12/16 { + 0.23% 0.26[0.00,1.43]
willmot 2006 5/12 e 4 2 0.1% 1.43[0.18,11.00]
subtotal (95% CI) 2113 2081 27.95% 0.97[0.86,1.1]
Total events: 1268 (Treatment), 1265 {Control)
Heterogenalty: Tau*=0; Chi*=3.2¢, df=6(P=0.78}; I*=0%
Test for overall effect: Z=0.49(P=0.63)

Favours BF lowering 0.2 0.5 z 5 Favours control

Bath et al, Cohrane library
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Awaxeipion Aptnplaknic MNieonc otn dsutepoyevn mpoAnyn AEE

» MOTE EEKWVW OVTLUTIEPTAOLKN OLYWYN;
» Molog elval 0 oTOX0C TNC APTNPLAKNAG MEONC;

> Mola avtwneptaotka ¢appaKko va XPnoLHLOToL ow;
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Liu et al, Hyp Res 2009

Post — stroke antihypertensive treatment - PATS study

. . . 14 —7 Fatal + Nonfatal Stroke .I
Table 3 Nonfatal and fatal combined with nonfatal end peints by P (logrank) <0.001
Run-in period (n=6645) treatment group 12 — HR: 0.70 (0.57-0.86) o
L —
l Rate per 1000 patient-years _E 10 — J_,H
Randomized (n=5665) {no. of deaths) Difference® > el
g 8 _—
| Placebo Indapamide b
l‘ l End point n=2825) M=2840) % Rate (95% CI) P-value g. 6 —
Placebo (n=2825) Indapamide (n=2840) .E
Nonfatal endpoints g
Stroke 2B.8(143) 200(103) —31(-46to—11) 0.005 E 4 —
g?:‘?d '[1’:11]34”] gz:'?d '[1”:; ]‘4‘”5] Myocardial infarction 2.0 (10) 18(10) -3(_60tol33) 094 u , Slacebo
1ad {n= l N= . - L mmmEsms
Supervised Open Follow-Up Supervised Open Follow-Up Other r:a?rdlmrascular 26013 1.0105) —-B3(—-87 to-5) 0.049 Indapamide
(n=461) (n=471) All cardiovasc ular 33.1(164) 229(118) -31(-45to-12) 0.002
{} —
MNon-Supervised Opan Follow-Up Mon-Supervised Opan Follow-Up _
(n=45) (M=42) Fatal plus nonfatal endpoirts M® at Risk 5662 4158 2007 631
Lost to Fallow-Up (n-618) Lost to Follow-Up (n=776) Stroke 44.1(219) 309(153) —-30(-43to—14) <0001 N ofEndpoints 0 170 303 370
. . Myocardial infarction 4.5 (23) 4.0 (26) 10 (- 381092)  0.76 | | | | | | |
Figure 1 Profile of the Fost-stroke Anti ensive Treatment Study.
- nypert ¥ Other cardiovascular 4.5 (23) 27(14) -41(-70t015)  0.11 0 6 12 18 24 30 36

All cardiovasc ular 62.1(258) 387(199) -25(-3Bto-11) 0Q.002 Follow -Up (months)

_ Figure 3 Cumulative incidence of fatal and nonfatal stmke recurence by
treatment group in the Post-stroke Antihypertensive Treatment Stody.
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PROGRESS Collaborative Group, Lancet 2001

207 s Placebo
— Artive
2
o 154 p<0-0001
5 -9/4 mm Hg
=
RCT placebo controlled E
6105 Gtopa pe Lotoptkd AEE 5
Perindopril +- indapamide £
S
placebo | I | I I
4 €tn mapakoAovOno 0 ! > 3 N
" P . ,n " , Follow-up (years)
KataAnktiko onpeio: Neo AEE Numbers at risk
Active 3051 2002 2765 2634 1595
Placebo 3054 2880 2707 2551 1533

Figure 3: Cumulative incidence of stroke among participants
assigned active treatment and those assigned placebo
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PROGRESS Collaborative Group, Lancet 2001

Number of events

Active  Placebo Favours | Favours — Relative risk

(N=3051) (n=3054) active | placebo reduction (95% CI)
Stroke subtypes
Fatal or disabling 123 181 =—f— 33% (15 to 48)
Mot fatal or disabling 201 262 —I-— 24% (9 to 37)
Ischaemic stroke 248 319 —.— 24% (10 to 35)
Cerebral haemorrhage 37 T4 Gy 50% (26 to 67) - 9/4 mm Hg
Stroke type unknown 42 51 —;—l—— 18% (—24 to 45)
Total stroke 307 420 <:? 28% (17 to 38)
MaJor vascular events
Vascular death 181 198 E—I-— 9% (-12 to 25)
Mon-fatal MI 60 9B —-+ 38% (14 to 15)
Mon-fatal stroke 275 380 -- 29% (17 to 39)
Total events 458 604 {:::- 26% (16 to 34)
Mortallty
Stroke 42 50 —_— 168% (-27 to 44)
Coronary 58 62 —-4'-— T% (=34 to 39)
Other vascular 81 86 —l:l— 6% (—28 to 30)
Cancer 64 65 —:-— 2% (-39 1o 30)
Other non-vascular 61 56 —— 0% (-57 to 24)
Total deaths 306 319 -<£> 4% (-12 to 18)

[ 1
05 1-0 2-0
Hazard ratio
Figure 4: Effects of study treatment on stroke subtypes, major
vascular events, and deaths
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PROGRESS Collaborative Group, Lancet 2001

Events/patlents Favours |Favours  Relative risk
Active  Placebo active placebo reduction (95% CI)

Stroke

Combination 150/1770 255/1774 —I-i- 43% (30 to 54) Comb: - 12/5 mm Hg
Single drug  157/1281 165/1280 D el 5% (-19 to 23) : .

Hypertensive 163/1464 235/1452 —I-;— 32% (17 to 44) o) ngle' ] 5/3 LU Hg
Ey?;;rten sive 144/1587 185/1602 —%l— 27% (8 to 42)

Total stroke 307/3051 420,/3054 {::3' 28% (17 to 38)

MaJor vascular events

Combination 231/1770 367/1774 -} 40% (29 to 49)

Single drug  227/1281 237/1280 - 4% (-15 to 20)
Hypertensive 240/1464 331/1452 =Jjj- 29% (16 to 40)
1
MNon-
hypertensive 218/1587 273/1602 _.-_ 24% (9 to 37)
1
Total events 458,/3051 604,3054 T 26% (16 to 34)
[ |
05 1-0 2:0
Hazard ratio

Figure 5: Effects of study treatment on stroke and major

vascular events in subgroups of patients

Hazard ratios (and 95% Cls) for hypertensive and non-hypertensive
subgroups standardised to study-wide proportions of patients for whom
combination or single drug therapy was planned. p values for
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Liu et al, Hyp Res 2009

Meta-avaAuon — amOTEAECOL AVTLUTTEPTAOLKNAG AyWYNG w¢ pog tnv untotporni AEE

Trial BP ABP Odds Ratios (35% CI) Recurrent Strokes / Patients

: Treatad Control
Carter 170/ 115 —f - —-—l- 10/ 50 21/ 49
H5CS 167/100  25.0/123 —_— a7/ 233 42/219
PATS 154/93 §-8/33 —I-:— 150/ 2840  219/2835
PROGRESS/Com 140/87  12.5/50 - 150/ 1770 255/ 1774
All diuretics 153/91 9.6/4-3 Ay 0-63 (054-073) 2)<0-0001  356/4893  535/4867
Hetsroganeity O=543 p=0.14 :

|

i
Dutch TIA 157/ 91 5.8/2.0 —:—-—— 52/ 732 62/ 741
TEST 161/88 4.0/ 30 ' Bi/are 75/ 348
PROGRESS/Par 144/84 4.9/ 2.8 _J:r 16771281 185/1280
HOPE 130/78 31017 —:—I—— 43/ 500 51/513
SCOPE 166/ 80 36/16 —_— 14/ &7 5/ &7
PRoFESS 144/84 3.8/2.0 {R— 280/ 10146 934/ 10188
All RAS inhibitors 145/84 4.0 21 i 083 (0-87-1-01) zp=0-08& 1227713128 1202/ 13165
Hetarcganeity Q=455 p=047 |

|
FEVER 160/93 4.0/1-8 —:l—— 66/ 1138 a7/ 1232
Al trials 147786 5.1/2.5 é}— 078 (0-68-0-90) 2p=0-0007 1649/ 19157 1916/ 19264
Hetsmogeneity Q=322 P=0.0004 |

| T T |

0-0

0.5 1-0 1-5 2.0
Favors Favors
Treatment Control
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ESO Guidelines, 2022

Meta-avaAuon — amOoTEAECHOL AVTLUTTEPTAOLKNG AYWYNG WS TPog tTnv unotponn AEE

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit Z-Value p-Value

RCTs

PROGRESS 0.702 0.600 0.821 -4.435 0.000 - Treatment vs placebo
HOPE 0.852 0.557 1.305 -0.735 0.462 ——
PROFESS 0.941 0.854 1.036 -1.241 0.215 o
PATS 0.706 0.571 0.872 -3.234 0.001 -
HSCS 0.796 0.489 1.294 -0.922 0.357 .
SCOPE 0.360 0.134 0.973 -2.015 0.044
DUTCH TIA 0.837 0.571 1.229 -0.906 0.365 .-
TEST 1.013  0.711 1.445 0.072 0.942 ——
FEVER 0.812 0.583 1.130 -1.236 0.216 — &

0.808 0.709 0.922 -3.173 0.002 &

0.1 02 05 1 2 5 10

Favours treatment  Favours placebo

Figure |. Forest plot for the risk of any stroke in randomised trials of antihypertensive medication versus placebo after stroke or
TIA. Heterogeneity; =53, p=0.03.
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In people with a history of ischaemic stroke or TIA, does Bp| ~ ESO Guidelines, 2022

lowering treatment compared to no treatment reduce the risk of
any recurrent stroke?

Evidence-based recommendation

In people with previous ischaemic stroke or TIA, we
recommend blood pressure lowering treatment to reduce
the risk of recurrent stroke.

Quality of evidence: High &&&&
Strength of recommendation: Strong for intervention 7T

" Ye koplo peAETn Sev gywve Evapén Beparmeiag otnv ofela dpdaon tou AEE
" Aev mapEXOUV Kapia Wlaitepn cvotaon yLa TN oTyUn Evopéng TNG AVTIUTIEPTAOLKAC QYWY ¢
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Study Stroke type Mean time to
randomization

ACCESS
Stroke 2003

PROFESS substudy
Stroke 2009

SCAST
Lancet 2011

CHHIPS
Lancet Neurol 2009

COSSACS
Lancet Neurol 2010

CATIS
JAMA 2014

ENOS
Lancet 2015

I 100%
H: 0%
I: 100%
H: 0%
|: 86%
H: 14%
|: 86%
H: 14%
l: 59%
H: 5%
I: 100%
H: 0%
|: 84%
H: 14%

1360

2029

179

763

4071

4011

29.8 (<36h)

58 (<72h)

18 (<30h)

Treatment 19.8
Placebo 17.4 (<36h)
23.6 after stroke (<48h)
Treatment 15.3

Control 14.9 ( <48h)
26 (<48h)

No diff in CV events

No diff in mRS

No diff in mRS or stroke
reccurence

No diff in death, stroke
reccurence or dependence

No diff in death or
dependence

No diff in death or disability

No diff in functional
outcome
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In people with a history of ischaemic stroke or TIA starting | ESO Guidelines, 2022
antihypertensive therapy, does use of out-of-office BP
measurements compared to clinic measurements provide better
long-term control of BP?

Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
in means error Variance limit limit Z-Value p-Value
TASMIN-5R £.900 5,070 25705 -1.037 18.837 1.755 0,079
TEST-BP (5-MAN) 3.000 2.790 7785  -2.469 B.469 1.075 0.282 [
Kerry 2013 0.300 1.983 3.934 -3.588 4.188 0.151 0830
2.340 L.935 3.745 -1L.453 6.133 1L.X9 0,227
-210.0:0 =10 [N ] 10.00 20.00
Favours TAD F avours self- monitoring

Figure 3. Forest plot for the difference in achieved mean blood pressure between ‘treatment as usual’ and introduction of home
or remote blood pressure monitoring after stroke or TIA. Heterogeneity: I?=0.000; Q= 1.509; p =0.470.

Expert consensus statement

In people with previous ischaemic stroke or TIA, we support
the use of out of office blood pressure measurements
wherever feasible, to achieve better long-term control of
blood pressure.




NMMZ KapdiopetaBoAkn latpikn — Eykedp oAk EMELGOSLO Kol aApTNPLOKN TILECN

In people with a history of ischaemic stroke or TIA starting or | E5O Guidelines, 2022

increasing antihypertensive therapy, does treating to a more
intensive (i.e. BP <130/80) versus less intensive (<140/90 mmHgQ)
target reduce the risk of recurrent stroke?
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Obviagele, PROFESS study, JAMA 2011

Table 4. Adjusted Risk of Clinical Outcomes by Mean Systolic Blood Pressure Level in 20 330 Patients With a Recent Ischemic Stroke

Mean Systolic Blood Pressure Level, mm Hg

High-Normal Very Low-Normal Low-Normal High Very High
(130-<140; n =6004) | (=120;n=1919) | (120-<=130; n = 3982) | (140-<<150; n = 4520) (=150; n = 3905)
AHR (95% Cl)
Stroke® 1 [Reference] 1.29 (1.07-1.56) 1.10 (0.95-1.28) 1.23(1.07-1.41) 2.08 (1.83-2.37)
Stroke, M, or vascular death® 1 [Reference] 1.31 (1.13-1.52) 1.16 (1.03-1.31) 1.24(1.11-1.39) 1.94 (1.74-2.16)
Fatal stroke® 1 [Reference] 0.63 (0.26-1.49) 1.01 (0.64-1.89) 1.50(0.94-2.40) 2.51 (1.62-3.09)

Abbreviations: AHR, adjusted hazard ratio; MI, myocardial infarction.
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Arima, PROGRESS study, JHT 2006

Annual rate (%)

Annual rates of stroke according to achieved follow-up SBP levels
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Benavente, SPS3, Lancet 2013

Higher-target group Lower-target group Hazard ratio pvalue
(n=1519) (n=1501) (95% CI)
Mumber of Rate (% per Mumber of Rate (% per
patients patient-year)  patients patient-year)
SPS3 study Stroke
i All stroke 152 27 7% 125 2:25% 0-81 008
Randomised open label study -
Lacunar strokes Ischaemic stroke 131 2.4% 112 2.0% 0-84 019
SBP 130-149 vs <130 mmHg orunknown (066-1.09)
. Intracranial haemorrhage
3020 patients Al 21* 0.38% 13t 0.23% 0.61 016
3.7 years (031122)
Intracerebral 16 0-29% 6 0-11% 037 003
(0.15-0.95)
Subdural or 5 0-091% (3] 0-11% 118 078
epidural (0-36-3-88)
Other 2 0-036% 4 0-072% 1.97 043
(0-36-1074)
Disabling or fatal 49 0-89% 40 0-72% 0-81 032
stroke (053-1-23)

No differences in adverse events
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Kitagawa, JAMA Neurol 2019
JAMA Neurology | Original Investigation
Effect of Standard vs Intensive Blood Pressure Control
on the Risk of Recurrent Stroke
A Randomized Clinical Trial and Meta-analysis

Table 2. Effects of Intensive Blood Pressure Treatment on Primary and Secondary Outcomes

Mo. of Events (Annual Rate)

D RESPECT StUdy Standard Treatment  Intensive Treatment
Qutcomea (n = 630) {n=633) Hazard Ratio (95% CI) PValue
RCT .
Primary Outcome
BP <140/90 vs <120/80 mmHg Stroke? 52 (2.26) 39 (1.65) 0.73(0.48-1.11) 15
1263 patients Secondary Outcomes
. . Ischemic stroke 41(1.76 38 (1.60 0.91 {0.59-1.42 69
Losartan/ARB, amlodipine, STEmESTERE ol - : ]
. Lacunar infarction 12 (0.5 14 (0.58) 1.16(0.54-2.52) J0
HCTZ, spironolactone Atherothrombotic infarction 9(0.37) 4(0.16) 0.44 (0.14-1.42) 17
3 . 9 yea rs Cardiogenic embolism 5({0.21) 4 (0.16) 0.79{0.21-2.96) J3
15.“11 ‘Im} 1 11’{!‘1“’& A
I Intracerabral hemorrhage 11{0.46) 1{0.04) 0.09 {0.01-0.700° Joze I
Subarachnoid hemorrhage 0 {0} 1(0.04) Mot calculable
Transient ischemic attack 3(0.12) B (0.33) 2.66(0.71-10.02) 15
Myocardial infarction 40.17) 5 (0.20) 1.23(0.33-4.59) 75
Major vascular event® 59 (2.57) 46(1.95) 0.76 (0.52-1.12) A7
All-cause death 37 (1.52) I0(1.22) 0.80(0.4%-1.29) 36

Composite outcome® BB (3.75) BB (2.88) 0.77 {0.56-1.06) A1
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Kitagawa, JAMA Neurol 2019
JAMA Neurology | Original Investigation
Effect of Standard vs Intensive Blood Pressure Control
on the Risk of Recurrent Stroke
A Randomized Clinical Trial and Meta-analysis

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

Mo. of Events/No. of Patients Favors | Favors
Intensive Standard Relative Risk Intensive | Standard
Source Treatment Treatment {95% 1) Treatment ; Treatment
Prior trials |
oPs3, 10 2013 118/1501 14771519 0.81 (0.64-1.02) :
PAST-BF,12 2018 0/265 3/263 0.14(0.01-2.72) = }
PODCAST, ™ 2017 1/41 3742 0.34(0.04-3.15) = i
subtotal effect: 12=0%, P=.05 11971808 15371824 0.80 (0.63-1.00) +-
RESPECT 39,633 52/630 0.75 (0.50-1.11) —$+
Overall effect: 12=0%, P=.02 158/2441 20572454 0.78 (0.64-0.96) &
T
0.1 1 10

Relative Risk (95% C1)
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Kitagawa, JAMA Neurol 2019
JAMA Neurology | Original Investigation
Effect of Standard vs Intensive Blood Pressure Control

on the Risk of Recurrent Stroke
A Randomized Clinical Trial and Meta-analysis

eFigure 3. Effects of Intensive Blood Pressure Lowering on Recurrent Ischemic Stroke and

Intracerebral Hemorrhage: Meta-analysis of Randomized Controlled Trials

N of events/patients

Favors Favors

Trial Intensive Control Intensive control Relative risk (95% CI)
Ischemic stroke

5P53 112/1501 13171519 — 0.87 (0.68-1.10)

RESPECT 38/633 41/630 = 0.92 (0.60-1.41)
Overall 150/2134 17272149 <>:' .88 (0.71-1.08)
(P=0.229 for overall effect, 1?=0%)
Intracerebral hemorrhage

SPs3 6/1501 16/1519 = 0.38 (0.15-0.97)

RESPECT 1/633 11/630 + . 0.09 (0.01-0.70)
Overall 7/2134  27/2149 — T 0.25 (0.07-0.90)
(P=0.033 for overall effect, 12=36%)

T |

| | 1 |
005 01 0203 05 1 2 4
Relative risk (95% CI)
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Katsanos, HTN 2017
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In people with a history of ischaemic stroke or TIA starting or | E5O Guidelines, 2022

increasing antihypertensive therapy, does treating to a more
intensive (i.e. BP <130/80) versus less intensive (<140/90 mmHgQ)
target reduce the risk of recurrent stroke?

Evidence-based recommendation

In people with previous ischaemic stroke or TIA, we suggest
aiming for a blood pressure target of <[130/80mmHg to
reduce the risk of recurrent stroke.

Quality of evidence: Moderate &
Strength of recommendation: Weald for intervention
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Turan, Circulation 2007

Blood Pressure and Stroke Recurrence in Patients With
Intracranial Arterial Stenosis
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& » 064
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p=0.0065 P<0.0001
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Rothwell, Stroke 2003

BP and stroke risk in patients with symptomatic carotid occlusive disease

(a) Both stenoses <70% {b) One stenosis =70%
HR for risk of stroke _ p=0.009 _
G 15 S 151
NI TR Y
SBP, mm Hg $ % ] i *
Stenosis Group <130 130149 150-169 =170 § o5 %1 e
Bilateral <70% 1(069-144)  1(0.84-119  1(0.83-120) 1 (0.78-1.29) ) I 0 -
1 130 140 150 160 170
Unilateral =70%  1.90(1.24-2.89) 1.18(0.92-151) 1.27 (0.99-1.64) 1,64 (1.15-2.33) 7 vt spetote boos ressure b st ystolc iood pressure fmm Ho
P 0025 0.30 0.13 0.03 P 108 o s s T R B S
Bilateral =70%  5.97 (243-1468) 2.54(1.47-439) [097(04-235 1.13(0.50-2.54) (€) Both stenoses x70%
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AHA/ACC Guidelines, Stroke 2021

Recommendations

1. In patients with hypertension who experience
a stroke or '|'|,n.,1 treatment with a thiazide
diuretic, angiotensin-converting enzyme
inhibitor, or angiotensin |l receptor blockers is
useful for lowering BP and reducing recurrent
stroke rigk. '8¢

2. In patients with hypertension who experience
a stroke or TIA, an office BP goal of <130/80
mm Hg is recommended for most patients to
reduce the risk of recurrent stroke and vascu-
|a|.- E?Eﬂtﬁ-.iﬁ'im_mq'

3. In patients with hypertension who experence
a stroke or TIA, individualized drug regimens
that take into account patient comorbidities,
agent pharmacological class, and patient
preference are recommended to maxmize
drug efficacy.”®® 180105156

4. In patients with no history of hypertension who
experience a stroke or TIA and have an aver-
age office BP of =130/80 mm Hg, antihyper-
tensive medication treatment can be beneficial

to reduce the risk of recurrent stroke, ICH,
and other vascular events,'90.199.802.407
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Table 23  Office blood pressure treatment target range

Age group Office SBP treatment target ranges (mmHg) Office DBP
treatment
target range
(mmHg)
Hypertension + Diabetes + CKD + CAD + Stroke™TIA
18- 65 years Target to 130 Target to 130 Target to <140 to Target to 130 Target to 130 70-79
or lower i tolerated or lower if tolerated 130 if tolerated or lower if tolerated or lower if tolerated
Mot <120 Mot <120 Mot <120 Mot <120
65- 79 years” Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-13 70-79
if tolerated if tolerated if tolerated if tolerated if tolerated
>80 years” Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-13 70-79
if tolerated if tolerated if tolerated iftolerated if tolerated
Office DBP 70-79 70-79 70-79 70-79 70-79
treatment
target range
(mmHg)

@®ESC/ESH 2018

ESC/ESH Guidelines

considere

In all hypertensive patients with ischaemic stroke or TIA, an SBP target range of 120—130 mmHg should be
4144524526

The recommended antihypertensive drug treatment strategy for stroke prevention is a RAS blocker plus a CCB or a thiazide-
like diuretic.”*

@ESC/ESH 2018
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2ZUMTTEPOLOLOTLKAL

YriapxeL LEYAAN €TEPOYEVELO OTOUC TTAB0PUGLOAOYIKOUC UNXOVIOMOUC TWV Loxatpkwy AEE

2to ofu AEE

Ye mapepBaon emavatpdtwonc: dtatnpw AM/AAM< 180/105 mmHg ko yia 24 wpec (oxt
<140)

Y€ un mapgpBaon emavolpatwonc: 6 petwvw av ZAMN/AAMN<220/110 mmHg, av >220/120
LELWVW KaTd <15% evtoc 24wpou

2tn deutepoyevi mpoAnyn

Oeparneia e RAAS blocker, Betalldiko dtovpntiko  CCB

JuvnOwc evapén < 48-72 wpec de pelwvel TN BvntotnTa 1 avamnnpia
2toxoc 2AM 130 mmHg iy kot 120-130 mmHg edpocov KaAd avekth
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Z0LG EUXOPLOTW TOAU yLaL TNV MPOGOXN
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