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Stroke Mortality Related to Systolic Blood
Pressure

Stroke mortality rate in each decade vs usual SBP at the
start of that decade
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Stroke Mortality and Blood Pressure

Relative Risk associated with Systolic and Diastolic BP
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Prevalence hypertenze v klinickych

studiich FS

Hypertension and atrial fibrillation

AF populations
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FIGURE 1 Prevalence of hypertension in atrial fibrillation trials.

J Hypertension, 2012,239-252



Hypertenze + fibrilace sini:
Casta klinicka situace zvysujici riziko CMP




Primarni aldosteronismus jako
nezavisly RF CMP?

PA EH p- hodnota
(n =124) (n = 465) (95% interval
spolehlivosti)
Atrial fibrillation 7,3% 0,6% 12,1 (3,2 - 45,2) <0,0001
Myocardial 4,0% 0,6% 6,5 (1,5 -27,4) <0,005
infarction
Stroke 12,9% 3,4% 4,2 (2,0 - 8,6) <0,001
Left ventricle 32% 14% 2,9 (1,8 -4,6) <0,001
hypertrophy
(ECHO)
Left ventricle 32% 24% 16 (1,1-2,5) <0,05
hypertrophy
(Ecg)

Milliez et al. 3 Am Coll Cardiol 2005;45:1246
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Benefit snizeni TK v placebem
kontrolovanych studiich:metaanalyza
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Kontrola TK ariziko CMP u HT a ICHS:
INVEST Study

Risk for Stroke during treatment

Mean BP during Stroke Risk
follow-up (2.7 years) Hazard Ratio [95% Cl]

adjusted for baseline| 45 06 0708 00 1 11 12 1.3 1.4 15
covariates T I I I I

SBP <140 mmHg 0.64 [95% Cl: 0.51 — 0.79; p<0.001
DBP < 90 mmHg 0.50 [95% CI: 0.38 — 0.65; p<0.001
Controlled BP > uncontrolled BP
better better

Coca A, et al. Stroke 2008; 39: 343-34



ONTARGET Study: Risk of Events vs.
Quartile 1 (Unadjusted Data)
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Snizeni rizika CMP antihypertenzni
léecbou u starsich osob: HYVET Study
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Cilové hodnoty TK v
primarni prevenci CMP?
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Incidence CMP u HT s ICHS:
INVEST Study

— 4
Stroke incidence (%) K
Stroke relative risk (RR ’ ;
2 RR
1
. 0

<110 110-119120-129130-139140-149150-159160-169170-179 = 180
Average SBP during follow-up (mm HQ)

Coca A, et al. Stroke 2008:; 39: 343-348



Adjusted 4.5-risk of events

ONTARGET Study:

Incidence CMP ve vztahu k STK
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Studie SPRINT:
automatické mereni TK v ordinaci

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*

Hazard Ratio
Outcome Intensive Treatment Standard Treatment (35% Cl) P Value

no. of patients (%) % per year  no. of patients (%) % per year
All participants [N=4678) (N=4683)
Primary outcomey 243 (5.2) 1.65 319 (6.8) 219 0.75(0.64-0.89) <0.001
Secondary outcomes
Myocardial infarction 97 (2.1) 116 (2.5) 0.3 (0.64-1.09) 0.19
Acute coronary syndrome 40 {0.9) 40 {0.9) 1.00 (0.64-155) 0.99
Stroke 62(13) 70 (1.5) 089 (0.63-125) 050
Heart failure 62 (1.3) 100 (2.1) 0.62 (0.45-0.84) 0.002
37 (0.8) 65 (L4) 057 (0.38-0.85) 0.005

Death from cardiovascular causes

2 J
11 Il

Death from any cause 155 (3.3) 210 (4.5) 0.73 (0.60-0.90) 0.003
2 Il

/. <0.001

Primary outcome or death 332 (7.1) 423 (9.0) 0.78 {0.67-0.90




ILécba HT u cerebrovaskularnich onemocneéni:

 Primarni prevence

* Pokles vyskytu CMP je nejvyraznéjSim vysledkem
dlouhodobé¢ antihypertenzni 1¢Cby.

* Vyskyt CMP klesa tim vice, ¢im vice je snizen TK ve
vSech terapeutickych rezimech

e Metaanalyzy- BKK jsou mirné u¢inng¢jsi, ale tento efekt
je vyvazen mirnym narustem srdecniho selhani;
betablokatory jsou méné ucinne

» Antihypertenzni 1éCba zpomaluje rozvoj kognitivnich
poruch; nejvice dikazu -BKK, zejména nitrendipin, data
existuji 1 pro ACEI a AT1-blokatory




Lecba hypertenze u CMP

Vseobecneé poznamky
Primarni prevence
Akutni faze CMP
Sekundarni prevence
Zavery




Prehospital management of BP in stroke?

Vasodepressor  Control 0dds Ratio 0dds Ratio
Study of Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C)
RIGHT 2013 25 4 16 M5 27710.00,1097) ——
RIGHT2 2019 0 68 208 S8 MSSK 105083, 1.34) ]

|
Total (95% CI) 597 100.0% 1.33(0.59, 3.01) e

Total events ' 1Y
Heterogeneity: Tau' = 0.21; Chi’ = 1,84, 0f « L (P = 0,17); I' = 46%
Test for overall effect: Z = 0,69 (P = 0.49)

02 05 1 2 § 10
Control Vasodepressor

European stroke journal , 2021, Vol.6(2)X48-L89




U&inky antihypertenzni Ié&by na mortalitu

Study or Subgroup

ICMP v obdobi 3-6 M

Vasodepressor Control Odds Ratio
Events  Total Events Total Weight M-H, Random, 95% CI

Odds Ratio
M-H, Random, SS&LCI

ACCESS 2003
ANSG 1992
fath 2001
BEST 1988
CATIS 2014
CHASE 2020
CHHIPS 2009
ENOS 2015 (D)
Eveson 2007
Fogelholm 2004
Gelmers 1988
INWEST 1994
L2018
PROFESS 2009
Rashwd 2003
RIGHT-2 2019
SCAST 2015
VENTURE 2015

Total (95% C1)
Toral events

Heterogeneity. Taw’
Test for overall effect Z = 0,02 (P = 0.98)

S 173 12 166 2.4% 0.38[0.13, 1.11]
120 780 42 264 10.2% 0.96 [0.66, 1.4}]
| i i 19 0.4% 1.38 [0.08, 24.2})
202 23 100 6.7% 1.66 [0.96, 2.58)

1988 S4 1987 10.7% 27 (0.8, 1.92

116 33 125 6.0% 0.73 [0.40, 1.33)

95 12 $2 2w 0,35 (0.14, 0.89)

1664 216 1678 15.5% 0.8810.71, 1.08]

18 ] 21 0.5% 2.6310.22, 31.57)

176 14 174 4.9% 2.07 [1.05, 4.10!

93 27 93 AW 0,59 (0.30, 1.16)

195 33 100 7.5% 1,50(0.91, 2.49)

159 6 160 1.9% 0.831(0.25,.2.79

647 s 713 L 0.92 [0.28. 3.02!

54 30 1.0% 0.5310.10, 2.580)

494 $10  11.0% 0,96 (067, 1.36)

847 66 864 10.9% 1,02 10.72, 1.46)

187 185 0.5% 1.9910.18, 22.13)

7902 7242 100,0% 1.00 |0.84, 1.19)

766

= 0.04; Chi? = 26.35, 0f = 17 (P = 0.07); 1" = 35% T e

0.2 5

Vasodepressor Control

European stroke journal , 2021, Vol.6(2)X48-L89




Antihypertenzni Ié€ba po iICMP (3-6M) a vliv
na funkcéni postizeni

Vasodepressor  Contral Odds Ratio Odds Rato
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% C

Bath 2001 b 11 13 0% 0.55 [0.13, 2.20]
CATIS 2014 1468 1958 1485 1967 217 1.01 0.7, 1.18]
CHASE 2020 12 1k 10 13 13% 1.33 [0.55, 3.20]
Eveson 2007 11 [ I 0.90 [0.25, 3.25)
INWEST 2010 N I7 3 1 48 0.43 [0.24,0.78]
Kaste 1994 67 146 T4 150 TN 0.87 [0.55, 1.37]
Li 2018 108 150 & IR0 TN 173110, 273
PROFESS 2009 4l B eld 713 1LGN .84 [0.64, 1.18]
Rashld 2003 13 @ 11 30 LK 0.94 [0.37, 2.37|
RIGHT=2 201% 4 157 510 149N 1.12 [0.57, 1.44|
SCAST 2015 (1) abd B 5TR BB 1AW 0.97 [0.79, 1,13]
VENTURE 2015 141 187 143 18 65N 0.90 [0.56, 1.45]

Total (95% C1) 4841 4457 100.0% 0.98 [0.85, 1.12]

Tatal #wents 1189 3251
Heterogenalty; Tau’ = 0.02; Chl° = 16.81, df = 11 (P = 0,10); ' = 35% :

01 02 05 1 2
Test for avarall effect I = 0.35 P = 0.72) Vasodepressar Contral

European stroke journal , 2021, Vol.6(2)X48—-L89




Doporuceni antihypertenzni lécby u iCMP
bez reperfuzni strategie

Recommendations

In hospitalised patients with acute ischaemic stroke and
blood pressure < 220/ 10 mm Hg not treated with intrave-

nous thrombolysis or mechanical thrombectomiy, we suggest

against the routine use of blood pressure lowering agents ar
least in first 24 hours following symptom onset. unless this is
necessary for a specific comorbid condition.

Quality of evidence: Moderate

Strength of recommendation:




Antihypertenzni lé¢ba u pacientu s
trombolyzou?

Table 4. Evidence profile table for safety and efficacy of intensive systolic blood pressure lowering (target 130-140 mmHg within | hour) compared to guideline-recommended
systolic blood pressure levels (< |80 mm Hg) over 72 hours following symptom onset in acute ischaemic stroke patients receiving intravenous thrambolysis,

Certainty astessment No of patients Effect

Mool Seudy Risk of Other Experimentsl Cortral  Relative Absobita
studies  design biag Inconsistency Indirectness  Imprecision  considerations  arm arm (75% CI) (95% CI) Certifty  Impartan:

3 manths mortality
| Randomised trial  Unclear  N/A Mot serious  Mery serious  N/A 1021081 BBAIIE  CRILR & moreper 1,000 @000 Critical
(3.4%) (T7E) (050w 1 64) (fram 7 fewer to Very low
44 mcire)
I manths gaod functional outearme (MRS seares (-2)
| Randomised trial  Unclear  N/A Mot serious  Very serious  MIA TI1072 T4/1108  ©R 100 0 fwer par 1,000
(66.4%) (6E4%) (083w 1.20) (fram 38 fower ta
41 mare)
3 manths improved mRS scores (shift analyss)
| Randomised trial  Unclear  N/A Mot serious  Very serious  MIA eammon OR 1.01
(087w 117)

European stroke journal , 2021, Vol.6(2)X48—-L89




CMP:Antihypertenzni léCba a trombolyza

RecormrwrmeEaEnmddatimms

. In padencs with acute ischaemic scroke undergocing treat-
meentc wwidh intravenous thrrommmbolysis (widdhy or wwichouot
mechanical thrrombeacoomy) wwe SUSFEST maintaining
blood pressure below [1B5S1 10 mm Hg before bolus and
below 180105 mm Hg afrer bolus, and for 24 hours afrer
alceplase imfusion. Mo specific blood pressure-lowering
agentc can be recommmended.

DQualicy of ewidence:

Sorengch of recommendatiom:

2. In patiencs with acute ischaemic stcroke undergoing treat-
meeEnc wwaidh intravenous throombolysis (widh or wwichout
mechanical thhrombecoormy] we suggest againsc bowering
systolic blood presswure o a carget of | 30—1 40 manm Hg
compared o = 180 mm Hg during the firse #F2 hours fol-
lowwiing of sympoom onset

Qualicy of evidence: Moderate

Sovrengch of recommendatiom:

European stroke journal , 2021, Vol.6(2)X48-L89




Antihypertenzni lé€Cba u mechanickeé
trombektomie?

Experimental Standard Feriod Termination
tugy Location N patients  targets target Randomization  of intervention  date

BEST (109 USA (Cincinnat 120 |40-160mmHg"  160-180mmHg  NIA 24 hours March 2023

& Nashvile [10- |40 mmHy’

DETECT(I11) Canada 10 <40 mmHg < |8 mmH | hour 48 haurs June 2022
(Hamilton)

ENCHANTED2(I10)  International 113 <1 20mmHg |40-180mmHg  Jhours T1hours February, 2023

OFTIMALEP(112)  Korea bl <140 mmHg <|80mmHg 05l hour 24 hours December 2023

(multicenter)

BP-TARGET (113,114} France 0 <130 mmHg |85 mmH | hour U-%hours  Completed

(mulcicenter)

domization arms

"First active comparator arh of BEST
Sucond active comparater arm of BESTH,

European stroke journal , 2021, Vol.6(2)X48-L89



Doporuceni antihypertenzni léCby u
mechanické trombektomie

HecormmrmieEmdationrns

I patiencs with acute ischaesmic sorobke doue o large vessel
o lusion undergoing mMmechanical thromb-ectormy (vwitlh or
withvout intrarenous thrombolysis) we sugeest kesping
blood pressure below 180105 mm Hg durcing, and 24
hours afrer, mechanical thvrosrmmbe-cta . N specific
blood pressure lowering agent can be recommendsad.
Juality of evidence:

Sorengdh of recommmendatiom:

. patiencs with acute ischasmic sorodkee due to large vescal

ooclusion we sSuggpest againsc actively reducing systolic
blood pressure = | 20mm Hg during the first 24 howrs
following successful mechanical chromibecoonmy

Duality of evidence: Moderate

Sorengch of recommendatiomn:

. patencs with acute ischasmic sorodkee due o large vessal

oo lusion undergoing oreatmrrent wich mmechanmical theocan-
becoormmy (wwith or wwithvyowuto inmorawvenows chrombolysis) sys-
tolic blood pressure derops showld bBe avoided.

Juality of evidence:

Sorens of recommendatiom: Sorong



Preruseni nebo pokracovani antihypertenzni
léecby ui CMP?

EI:PEI't Cconsensus statement

In patients wicth acute ischaemic stroke not treated wich

reperfusion therapies (intravenous thrombolysis or mechan-

ical thrombecvomy) and with clinical deterioration where a

haemwodynamic mechanism is suspected or shown to be

directly responsible for the deterioration, we suggestc

*  soopping existing blood pressure lowering therapy.

= administering intravenous fluids and

« introducing non-pharmacological procedures to raise
lood pressure

before considering

« careful use of vasopressor agents to increase blood pres-

sure with close monitoring of blood pressure wvalues.
Votre 10 of 0.




Vliv antihypertenzni lécby na mortalitu
hemorhagickych CMP (3-6M)

Vasodepressor  Control Odds Ratlo Odds Ratlo

Study or Subgroup _ Events _ Total Events Total Weight M-H, Random, 95% CI M:H, Random, 95% C1
ATACH-2 2016 33 500 M 500 10,1% 09710.59, 1,59 -
CHASE 2020 16 126 M 116 4 1,06 (0.49, 2,28 S——
CHHIPS 2009 2 18 0 ! 02 2.2710.10, 53.39|
ENOS 20160 42 309 116 12N 0.90(0.57, 1.41]
Cupta 2018 i1 59 %9 315 0.74 (0.30, 1.79]
ICH ADAPT 2013 7 37 36 14% 1.87(0.50, 7.03)
INTERACT 2008 2] 203 5 201 6.5% 0.51(0.44, 1,50|
INTERACTZ 2013 166 130 1421 47.7 0.9910.79, 1.25)
Koch 2006 3 0 19 0.8% 0.94 (0,17, 5,36}
PATICH 2017 13 9% 9 4 0.7000.32, 1,53
RICHT=2 2019 ih 35 /] 50 1.92 10,98, 3.78
SCAST 2014 15 144 130 40N 155(0.70, 341)

Total (95% CI) 2979 2975 100.0% 1.01 [0.86, 1.18]
Total events 367 163

Heterogenelty: Tau' = 000 Chi* = 7.77.df = 11 (P = 0,73) FF = 0%

Test for overall effect; Z = 0.11 (P = 0.91)

002 0.1 | 10 %0
Control Vasodepressor

European stroke journal , 2021, Vol.6(2)X48-L89




Snizovani TK v akutni fazi
hemorhagickych CMP

Recommendation

In patients with acuve (<24 hours) intracerebral hasmor
rhage there is continued uncertainty over the benefits and
risks (advantages/disadvantages) of intensive blood pressure
lowering on functional cutcome.

Quality of evidence: Moderates]

Strength of recommendation: -

In patients with hyperacuce (<6 howrs) intracerebral hae-
morrhage, we suggest lowering blood pressure to below
140 mm Hg (and wo keep it abowve | 10mm Hg) o reduce
hasmaooma expansion.

Quality of evidence: Moderates]
Strength of recommendation:




Antihypertenzni léCba u hCMP

E:perr CoOnsensus statenmnmeant

In patients with acute intracerebral haemorrhage. we sug-
gest initiating andhypertensive treatment as early as possible
and ideally within 2 hours of symptom onsec The decrease
of systolic blood pressure should not exceed 90 mm Hg
from baseline values. Wotre |0 of 10.

In patients with acute intracerebral haemorrhage. we sug-
gest lowering blood pressure according ©o recommended
levels beyond 6 hours afrer onset of oreatment for at least
24 hours and up to 72 hours to reduce hagmatoma expan-
sion. Wore |0 of 0.




Preruseni nebo pokracovani
antihypertenzni lécby u hCMP?

E!.FIEI'I' Consensus statemeant

In patients acure intracerebral hasmorrhage who need
blood pressure lowering therapy to maintain blood pressure
within the recommended range and who do not have swal-
lowing problems, we suggest continuation of prior oral anti-
hypertensive agents. Wore |0 of 10.

In patients with acute imtracerebral haemorrhage who need
blood pressure lowering cherapy to maincain blood pressure
within the recommended range and who have dysphagia or
decreased level of consciousness, we suggest temporarily
sopping previocus oral hypertencive cherapy and using inora-
venous antihyperctensive agents until swallowing is restored
or a nasogastric tube is in place. Vore 10 of 10.




Lécba HT v akutni fazi CMP

Acute stroke

Hemorragic Stroke

<6h from
symptoms
onset

Ischemic stroke

=6h from
symptoms

onset

EP-lowering 1o <140/90
v with |y, thesagy
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Epansnn and 1o
irmproe functiona
mewralogical status®

Eligible for

1.v. thrombolysis or
mechanical thrombectomy
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I.v. thrombolysis or
mechanical thrombectomy
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A sloww and mioderate
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therapy over several

hours is preferred over
riensive [owering o
<140/%0 mmHg to
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if SBP =220 mmHg

A canaful BP-lowering
to =180 mmHg over
sayaral hours with Ly
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1o Inlems e OVETing
o <140/80 mmHg fo
mErawing functional
FECOVERY

Lower BF 1o <180/105
mmHg and maintain
it for at least the first

24h after thrombaolysis

ar mechanica
thrombectomy to
avaid intracereiral

haemarrhage

Guidelines ESH 2023

if BP
<320/120 mmHg
Abstain from
BP-lowering during
the first 72 hours

If BP =2200120
mmHg
Moderate BP-lowering
rabout 15%%) with Ly,
therapy during the first
24k may be considered
based on clinical
judgement




Lecba HT v akutni fazi CMP

Recommendations and statements

In patients with hemorraghic stroke and < 6h after symptom onset,
a BP <140/90 mmHg can be considered to avoid hematoma
expansion.

In patients with hemorraghic stroke >6h after symptom onset, an
SBP =220 mmHg may be carefully lowered with i.v. therapy to
<180 mmHg. If SBP < 220 mmHg, slow and moderate BP

reductions are preferable over intensive BP to <140/90 mmHg.

In patients with acute ischemic stroke eligible for i.v. thrombolysis
(IWVT) or mechanical thrombectomy (MT), BP can be carefully
lowered and maintained at <180/105 mmHg for at least the first 24
after intervention.

In patients not eligible for IVT or MT with BP 2220/120 mmHg,
drug therapy may be considered based on clinical judgement, to
reduce BP by 15% during the first 24 h after the stroke onset.

In patients with acute ischemic stroke, routine BP-lowering with
antihypertensive therapy is not recommended.

Guidelines ESH 2023
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Riziko opakovanych CMP a KV
mortality po CMP: benefit
antihypertenzni léecby
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ILecba HT u cerebrovaskularnich onemocneni:

Sekundarni prevence

U nemocnych po CMP(ischemické 1 hemoragicke) vede
antihypertenzni 1écba k vyznamnému sniZeni rizika jeji
recidivy.

Lécba je indikovana u hypertenze a je vhodné j1 podavat 1 pi1
vysokém normalnim TK

Snizeni STK <130 mmHg vyhodné- pokles zeymena
hemoragickych ikt

Nejvice dokladu o cerebroprotektivité je u ACE-inhibitoru

v kombinaci s diuretikem typu indapamidu

1ze pouzit také dihydropyridinové BKK nebo sartany. Ze
zakladnich antihypertenziv jsou nejméné u¢inné BB




Lecba hypertenze u CMP

Vseobecneé poznamky
Primarni prevence
Akutni faze CMP
Sekundarni prevence
Zavery




Zavery |

ischemické i hemorhagické CMP

Adekvatni kontrola TK vyrazné snizuje riziko
CMP i recidiv

Lécba hypertenze v akutni fazi CMP je
doprovazena radou nejasnosti, odliSnosti u ICMP
a hCMP

Spontanni regrese TK i iCMP v prubéhu 3 dni

Cilovy TK pod 140/90 mmHg, pod 130/80mmHg Vv
sekundarni prevenci



Kontrola hypertenze a mortalita na CMP

: o *
Hypertension i@
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Using Public Health Indicators to Measure the Success of Hypertension Control
~ Richard 5. Cooper _ B
Hvwertension 2007-49:773-T74: onzmallv published online Feb 19. 2007

...mortalita na CMP muze byt
pouzita jako marker kontroly TK
v populaci

Cooper R. Hypertension 2007; 49: 773-774



Zavery
Hypolipidemicka lécba velmi vhodna, cilové

hodnoty LDL pod 1,4 mmol/l v sek. prevenci
CMP: Statiny+ ezetimib, ev. PCSK9

Nejasné cilové hodnoty LDL po kardioembol. Ci
hemorhag. CMP

Antidiabeticka lecba u CMP- nejasny benefit,
rozporné vysledky u gliflozinli navzdory snizeni
TK

Antiagregacni lecba po ICMP- ASA

Kombinace ticagrelolu + ASA v sekundarni

prevenci ? , kombinace vaskularni davky
rivaroxabanu a ASA?

Abstinence nikotinu



XXIl. SYMPOSIUM .
ARTERIALNI
HYPERTENZE:

soucasné klinické trendy

Symposium porada

Ceska spoleénost pro hypertenzi, z.s.

v odborné spolupraci s Centrem pro vyzkum,
diagnostiku a Iécbu hypertenze

[1l. interni kliniky 1. LF UK a VFN v Praze

3. dubna 2024
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