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Prahove hodnoty TK pro definict hypertenze

STK (mmHg) DTK (mm Hg)

TK ve zdravotnickém zarizeni 140 90
TK v domacich podminkach 135 835
ABPM

prumer za 24 hod. 130 80

prumer v denni dobé 135 85

prumer v nocni dobe 120 70
Automaticky TK v ordinaci 135 85

/malo dat/




Klinicky versus automaticky krevni tlak
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Domaci versus automaticke mereni krevniho tlaku
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Automatické mereni klinickeho TK: Ontario study

Hazard Ratio

<110 110-119 120129 130-139 140-149 150-159 160+
Systolic BP Intervals (mmHg)

Hypertension 2016,66, 966-972
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% %Cilovy klinicky krevni tlak

® Obecny cil 1écby: snizeni dlouhodobého celkového KV

rizika
Lécba: - vSech reverzibilnich RF
- pridruzenych onemocnéni
- hypertenze
° yPp
Cilovy TK:

» < 140/90 mmHg obecné u vSech hypertonikiu

* U osob s vyssim rizikem TK kolem 130/80 mmHg
» U 0sob nad 65 let

o |ze tolerovat STK < 150 mm Hg, pokud nemaji
vyznamné Komorbidity




White coat hypertenze:
38% osob?




Maskovana hypertenze

 Maskovana hypertenze (MH) je opacny jev nezli WCH:-
normalni TK v ordinaci a patologicky TK mimo ni.

* Prekvapivé vysoka prevalence v obecné populaci: 13 - 16%

« MH-vysoké riziko rozvoje hypertenze a diabetu.

* Prognoza MH -vysoké riziko KV prihod, podobné jako u
hypertenze

* Vysokeé KV riziko- farmakologicka 1écba je nejspise
prospésna




Paroxysmalni hypertenze a lécba

Opakované pouceni pacienta o hypertenzi a prirozeném kolisani TK, zakaz
domaciho méreni TK vhodny

Nevhodné doporucovat 1écbu dle aktualnich hodnot TK!

U nemocnych bez znamek akutné progredujiciho organového postizeni-absence
dukaziu o prospésnosti kratkodobé korekce TK ad hoc podanou medikaci

Existuje doloZené riziko poSkozeni priliSnym poklesem krevniho tlaku po
jednorazovém podani rychle piisobiciho antihypertenziva, coz se tyka i
captoprilu
Chronicka medikace-kombinacni 1éCba HT- 1éky s dlouhym setrvalym

ucinkem. Antihypertenziva vSak nehraji v 1éCbé tzv. paroxysmalni hypertenze
rozhodujici roli

Vcasné zahajeni medikace modernim antidepresivem- sertralin a escitalopram
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Latky zvySujici krevni tlak

ZvySeni intravaskularniho volumu:
Nesteroidni antirevmatika
Pohlavni hormony
Kortikosteroidy
Sympatomimeticky ucinek:
Dekongestiva, kofein, kokain
Psychostimulancia, antidepresiva
Prima vazokonstrikce:
Inhibitory kalcineurinu, inhibitory VEGF
Ruzny mechanismus:

dietni dopliky, erytropoetin, alkohol




Srovnani indapamidu a hydrochlorothiazidu:
TK

Group by Study name Statistics for each study Difference in means and 95% Cl
Dose Level

Difference Lower Upper
inmeans limit  limit p-Value

-13.680 17.680
10.785 4.785
-19.642 -0.458
-11.254

£.542

-11.987

-20.743
-16.960
22 705
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Hypertension 2015, 65, 1041-1046




Srovnani chlortalidonu a
hydrochlorothiazidu: TK

Sludy name Slatistics for each study Difference in means and 95% Cl

Difference Standard Lower Upper

inmeans error  limit limit p-Value
6300 5096 -16.289 3689 0216
6000 4559 -14935 2935 0.168
2540 2227 6905 1825 0254
-3620 1863 -7.211 0031 0052

-20.00 -10.00 0.00 10.00 20.00

CTDN more potentHCTZ mora potent

Hypertension 2015, 65, 1041-1046




ILécba mirné hypertenze

Mean Systolic Difference
Blood  inBlood  Candesartan+ P Value
Subgroup Pressure  Pressure Hydrochlorothiazide ~ Placebo Hazard Ratio (95% Cl) for Trend

mm Hg no. of events/total no. of participants (%)
I

Overal 381 G030 260/6356(41)  279/6349 (44) ¥ 093 (079-110)
Systolic blood pressure I

<13L5mmHg 122.2 6.1/3.1 70/2080 (3.4)  62/2122 (2.9) —E—I— 1.16 (0.82-1.63)
131.6-143.5 mm Hg 137.6 3.6/2.7 87/2120 (41)  81/2141 (3.3) —i— 1.08 (0.80-1.46)

>143.5 mm Hg 141 5830 1032156 (48) 136/2084(65) —T— 0.73 (0.56-0.94)
| |
05 10 20

4l [
| i

Candesartan+  Placebo
Hydrochlorothiazide Better
Better

NEJM 2016, 374, 2009-2020




W Jak zahajovat farmakologickou 1écbu u mirné
hypertenze?

4 A

TK 140-159/
90-99mmHg

Dvojkombinace/fixni
monoterapie kombinace v nizkych

davkach




Preferovane kombinace zakladnich antihypertenziv

Blokatory Sulfonamidova

Cakandli duretika ~ ACEIl/sartan +

I diuretikum:

I« stav po CMP

| (indapamid),

- * hypertenze + HLKS,
b, — " """ P-blokatory' s hypertenze u DM 2. typu

a nefropatie: indapamid

pri GF > 0,5 ml/s/1,73 m?
ACEIl/sartan + BKK:

.....

BKK + diuretikum

dobra antihypertenzni

] ucinnost i schopnost

* nefropatie, snizit vyskyt KV p¥ihod
» diabetes mellitus 2. typu (VALUE, COPE)

vysokém KV riziku;
 manifestni ateroskleroza,




Mene vhodne kombinace zakladnich antihypertenziv

Blokatory Sulfonamidova
Ca kanalu - diuretika

ACE inhibitOly m mm == == == = = B-blokatory
AT1 blokéatory

 ACEI/sartan + beta-blokator: malo dat v primarni prevenci
(kombinace vhodna u hypertenze s ICHS, SS)

» Diuretikum + beta-blokator: riziko nezadoucich metabolickych
ucinkii, nizSi adherence
« BKK + beta-blokator: nedostatek dat z prospektivnich studii

(dihydropyridiny), kombinace nondihydropyridinovych BKK s
BB kontraindikovana

 ACEI + sartan: negativni vysledky studie ONTARGET a
metaanalyz, maly aditivni antihypertenzni ucinek




Trojkombinace antihypertenziv

M ofrd A7
e

* Tato lécba nutna minimalné u 20% hypertoniku

« Zvazit vySetreni k vylouceni sekundarni
hypertenze

* VZdy ma byt zastoupeno diuretikum

..... A4

 Kombinace s nejSirSim pouZzitim:
ACEl/sartan + BKK + diuretikum

* Nejsou data z prospektivnich studii — ridime se
klinickou situaci (komorbiditami, uc¢innosti a
snasenlivosti 1€Cby)




Trojkombinace a evidence?
UcCinky randomizované lécby (perindopril/indapamid)
na KV a celkovou mortalitu

v zavislosti na vstupnim uzivani BKK:
studie ADVANCE CCB

Prhody (roéni vwshkyt) Alktivni leéba Snizeni rnzika
Alctreni Placebo leps (95%: CI) p homog

Zivainé KV piihody
Bez BKK pfi zafazeni (1,9%) 319 (2,09%) &% (-10 ai 19 %)
5 BEK pfi zafazeni (2.5%) 201 ({2.8%) 12 % (-8 aZ 28 %)
CELKEM (2,1%) 520(2.2%) <1 ] 8% (-4 aF 19%)

Urmnrti z KV pFiéin
Ber BKK pfi zafazeni (D,8%) 152 (0,9%) 14 %5 (-8 aZ 32 %)
S BEKK pii zafazeni (1,19%) 105 (1,4 %) ' 24 % (-4 aF 43 %)
CELKEM (0,2%4) 257 (1,1%) " 18 % (2 aZ 32 %)

Celkova mortalita
Ber BKK pfi zafazeni (1,79%) 290 (1,8%) I 5% (-12 aF 20 %)
5 BKK pfi zafazeni (1,7%8) 181 (2,4%) . 28 % (10 aZ 43 %)
CELKEM (1,7%8) 471 (2,0%) = - 14 % (2 a2 25 %)

1
2

Pomé&r nzik (95% CI)

Hypertension 2014, 63, 259-264




Tezka rezistentni hypertenze
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12 14 16 18 =20 22 0O = 4 & 8

TK za 24 hodin 175/86 mm Hg a TF 76/min. Denni TK 182/90 mm Hg a
TF 78/min. Nocni TK 168/78 mm Hg a TF 73/min.



CGOPATH

PATHWAY-2 Study Design

Double blind, Randomised, Placebo-Controlled, Cross-over Study

g ™
Doxazosin MR
Randomisation 4 - 8mg o.d.
k. vy
/ Screening for \\.
Resistant Hypertension
) ™ s ~,

Rk A+C+D -
* DOT* to exclude non- | Home Systolic BP
: —— - Spironolactone
compliance - > P measured at Placebo o
* Home BP to exclude 4 week 25-50mg o.d. o T e
white coat hypertension single blind placebo run in - J \ -
* Secondary hypertension Treated with A+C+D
excluded /
\\_\__ __/ £
I Al
Plasma 4 i o
*DOT = Directly Observed Therapy Renin Bisoprolol | F
5 —10mg o.d. \ 10-
AN A

. 12 weeks per treatment cycle
. Forced titration; lower to higher dose at 6 weeks
. No washout period between cycles

Williams B, et al. BMJ Open, 2015

ESC CON.(??JTEESS Hot Line presentation www.escardio.org/ESC2



Blood pressure (mm Hyg)

Change from baseline (mm Hqg)

Mean

Spironolactone 1335 (132.310134.8)
Dioxazosin 138.8 (137-6 to 1401
Bisoprolol 1395 (138-2t0 140-8)
Placebo 1437 (142-510 145-0)
Mean differences

Spironolactone vs placebo -102 {117 to-874)

Spironolactone vs mean bisoprolol and -5-04 (-6-91t0-4-36)
doxazosin

Spironactone vs doazosin -5-30 (677 to-3-83)
Spironolactone vs bisoprolol -5-98 (-7-45t0-4.51)

~14-4 (156 t0-13-1)
-91(-103t0-7-8)
8-4(-97t071)
-42(-5-4 to-2-}

p<0-0001
p<0-0001

p<0-0001
p<0-0001

Data are mean (§5% C1). Sensitivity analysis using only the mean home systolic blood pressure at the final visit of each

cyde (week 12).

Table 3: Home systolic blood pressure at final visit of each oycle




Systolic

Home BP (mmHg)

Diastolic

150°
148-
146-
144-
142
140-
136-
136-
134-
86"
84-
82-
80-
78-
76°

Primary Outcome

0.001
rp‘ 1

0.001
R

Baseline

Placebo Spironolactone Doxazosin

Bisoprolol

@

PATH

Clinical Trials in H



Inhibitory neutralnich vazopeptiddz
Dualni inhibitory ACE a neprilyzinu
Dualni inhibitory ECE a neprilyzinu

Dualni inhibitory AT-1 receptori a neprilyzinu (ARNI)

Dualni inhibitory AT-1 receptorii a ET, endotelinovych receptorii
Inhibitory aldosteronsyntazy (CYP11B2)

Inhibitory centrdlné piisobici aminopeptidazy A

Antagonisté endotelinovijch receptorii

Donory oxidu dusnatého

Vakciny proti angiotenzinu I a angiotenzinu I1




Adherence k farmakologickeé leche
HT-pretrvavajici problem

23%
N=163
m pozitivni
53% ™ caste€né negativni

® negativni

Strauch B et al. J Hypertens 2013;31:2455-2461



Antidiabetika: jejich vliv na KV rizikoveé
faktory, TK a riziko hypoglykémii.

HbA, Blood Bqdy Hypo-_ (_:V
pressure weight glycaemia risk
Insulint.2 ' — f Yes ?
Sulphonylureas34 ' — f ?* Yes ?
Metformin#> 4 — w— [ No '
a-glucosidase inhibitors!.®.” ' — — No ?
Glitazones34 ' = f No ?
Gliptins (DPP-4 inhibitors)+:8 ' m— — No =
GLP-1 mimetics*? ' ' ' No E—

SGLT-2 inhibitors1© ' ' . No -+

? = not clear.
*Intensive glucose control with gliclazine (modified release) in ADVANCE did not cause weight gain.1?

1. Nathan DM, et al. Diabetologia 2009;52:17-30; 2. Boyne MS, et al. Diabetes Care 1999;22(Suppl. 3):C45-53;
3. Sutton M, et al. Diabetes Care 2002;25:2058-64; 4. Inzucchi SE, et al. Diabetes Care 2012;35:1364-79; 5.
Saenz A,

et al. Cochrane Review 2005;3:CD002966; 6. Wagner H, et al. Diabetes Care 2006;29:1471-7; 7. Krentz A;
Bailey C. Drugs 2005;65:385-411; 8. Tanaka T, et al. Curr Opin Nephrol Hypertens 2011;20:476-81; 9. Tahrani
AA, et al. Lancet 2011;378:182-97; 10. Musso G, et al. Ann Med 2012;44:375-93; 11. The ADVANCE
Collaborative Group. N Engl J Med 2008;358:2560-72.



SGLT2 Inhibitors Block SGLT2 and Reduce
Glucose and Na* Reabsorptiont?3

v, " Glucose

0 Sodium

M Dapaglifio

7in

Reduced glucose

and sodium

Glucose

filtration Remaining

glucose is

reabsorbed

by SGLT1
(10%)

Based on this
MOA, the
following
occurs:

* Diuresis
* Natriuresis
* HbA,,

reduction

* Weight loss
« SBP
reduction

alncreases urinary volume by only ~1 additional void/day (~375 mL/day) in a 12-week study of healthy individuals and patients with Type 2 diabetes
MOA, mechanism of action; SBP, systolic blood pressure; SGLT, sodium—glucose co-transporter
1. Marsenic O. Am J Kidney Dis 2009;53:875—885; 2. FORXIGA. Summary of product characteristics, 2014; 3. Mudaliar S, et al. Diabetes Care 2016;39:1115-1122

Decrease in
tracellular sodium
concentration

Increased

urinary excretion

of excess
glucose?
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Nefarmakologicka lécba
Renal denervation

Baroreflex activation therapy
AV anastomosis

Carotid body ablation

Deep brain stimulation
Vagal nerve stimulation
CPAP In OSA

Bariatric surgery

PTRA In renal artery stenosis-FMD



Metaanalyza: zmeény 24 hod. STK
po 6 mesicich leCby u denervace a kontrol

Control RDN
N°  A(SD) N°  A(SD)

SYMPLICITY-2 25  -3(19) 20 -11(15)

SYMPLICITY-3 162 —4.8 (17) 6.8 (15)

0SLO 10 -21(13) ~10 (1)
PRAGUE 54 -8.1(17) 8.6 (12)

DENER 53 -9.5(13) 154 (13)
SYMPLICITY-F 35  -3.5(10) 7.0 (11)

SYMPLICITY-J 19 1.4 (10.2) 7.5 (12)

ALL 358 6.7 9.2
(-11.2,-2.2) (-12.2, -6.2)

| | |
P=0.011 P<0.001 -0 20 -10 10 20 30 mm Hg
RDN better Control better

Blood pressure, 2015,0nline




Blood Pressure [mmHg]

135 140 145 150 155

130

PRAGUE 15: 24 h SBP after two years

Follow-up [Months]
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RNS before and after RDN
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Figure 1. The maximum increase in systolic blood pressure
(SBEP) before the renal denervation (RDN) procedure was 5027
mm Hg and decreased to 1316 mm Hg after the HRDN procedure
(P=0.001). HNS indicates renal nerve stimulation.

Hypertension, 2016, 68, , 707-714




SPYRAL HTN OFF MED
24-hod. a Klinicky TK

-5,0(-9.9az-0,2) -44(-72az-1,6) 7.7 (-140 az-1,5) -49(-85az-14)
p=00414 p=0,0024 p=00155 p=0,007

n=36 n=236 n=41
-0,5 04 23
(-39a229) (-22a214) (-2.9a222)
p=076 p=065 n=41 p=081
23
(-6,1 az 1,6)

- 0,24
48 p

o 53
-55 1_7:0 az _2;6) .

. . (-7.8az-2,7)

(9,1 a2-2,0) p=0,0001 — 0,0002
p=0,0031 p=5

s vychozi hod notou (mm Hg)
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-10,0
I Renélni denervace (-15,1 az-4,9)

I Kontrolni skupina p=0,0004

24h STK 24h DTK Klinicky STK Klinicky DTK
1534 1516 99,1 98,7 162,0 1614 99,9 1015

Vychozi hodnota
krevniho tlaku (mm Hg)

Lancet August 2017



BP and HR after BAT: 6 years follow-up

Follow-up entire cohort

n= 383 335 299 278 252 143 A8

200+

1004
= DBP (mmHg)

I'TTIT T T T T Tl

0 1 2 3 5 6 (bpm)

Year since implant

Follow-up entire cohort

n= 383 335 299 2T8 252 143 48

b [l W = Delta HR

(bpm)

-10-

20- = Delta DBP {(mmHg)

=30
- Delta SBP {mmHg)

T L] L L T T
0 1 2 3 4 S 6
Year since implant

Hypertension 2017,69,0010-1161



Prevalence of PA depending on

20-

15-

10

severity of hypertension

total

|

I1

I11 resistant

JCEM 2008, 93,9, 3266-81



» cilovy TK- velké kontroverze -zavisi na zpusobu
mereni:

» Klinicky TK pod 140/90 mmHg

» TK kolem 130/80 mmHg u osob s DM, nefropatii?
» Domaci TK pod 135/85 mmHg

» Automaticky klinicky TK-STK 110-119 mmHg?

» 24 hod. TK pod 130/80 mmHg ?




» Farmakologicka anamnéza- latky zvysujici TK

» Antihypert. ucinek novych antidiabetik- zejména
glifloziny

» \Vlybér antihypertenziva dle indiv. charakteristiky

» ACEI, sartany, BKK,BB,D

» Rozdily antihypertenzniho Uc¢inku mezi diuretiky-
Chlortalidon a indapamid ucinnéjsi nez HCHT




> Casté&jsi pouziti kombinaéni IéEby/fixni
kombinace-jiz prfi zahajovani |écby u HT vSech
stupnu

» Trojkombinace volby: RAS blokator, + BKK + D

»Mald davka (25 mg) spironolaktonu u tézsich
forem HT jako ctvrty lék (studie PATHWAY-2)-za
podminky absence kontraindikaci/dobré tolerance,
Castéjsi sledovani/lab. monitorovani




» Nefarmakologické pristupy v [écbe tézké
hypertenze- denervace renalniho sympatiku,
stimulace baroreceptoru, A-V anastomoza, PTRA u
AS stenozy ren. tepny, CPAP u OSA- mnoho
otazniku, nevyresenych otazek

»Tézsi hypertenze- vhodné dovys. Ve
specializovanych centrech- sek. HT?
Prim.aldosteronismus? Jina forma?

»Noncompliance-velmi c¢asta pricina Spatné
kontroly hypertenze




XVi. SYIMPOSIUM \ 4

ARTERIALNI
HY PERTENZE:-

soucasneée kiliinickeée trendy

streda 4. dubmna 2]).0 18

Novomeéstska radnice
Karlovo nameéesti 23, Praha 2
(vchod z Vodickovy ulice)
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