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Cilovy krevni tlak |
TK v ordinaci: < 140/90 mmHg
Domaci méreni TK: <135/85 mmHg (malo dat)
24 hod. monitorovani TK: < 130/80 mmHg (malo dat)

Automatické méreni TK v ordinaci: < 135/85mmHg (velmi
malo dat)



Cilovy TK Il

U vysokorizikovych jedinct kolem 130/80 mmHg
— diabetes mellitus, metabolicky syndrom,

— renalni dysfunkce, proteinurie,

— po CMP, IM

Presny cilovy TK u vysokorizikovych jedincll nezname, ale tyto osoby maji
prospéch z prisné kontroly TK!

Fenomeén J krivky — zvySeni KV rizika pri velmi nizkych hodnotach TK
Teoreticky nejpravdépodobnéjsi u nemocnych s koronarni aterosklerézou

,Dno* J kfivky muaze byt rozdilné v zavislosti na typu nemocného: mlady
pacient bez komorbidit toleruje nizké hodnoty TK Iépe (110/60-70 mmHg?)

Nezadouci ucCinky lécby jsou pravdépodobnéjsi pri dosazeni nizkého TK



Studie SPRINT

9361 pacientl s vyssim KV rizikem, s
cilovym TK 120 nebo 140 mm Hg
ukoncena predcasné

zcela nestandardni zplisob méreni TK

Programming the OMRON HEM-907 XL Professional Digital Blood Pressure Monitor

The BP monitor should be programmed to allow a 5 minute rest before the first BP
measurement, to take 3 readings at 1 minute intervals, and to display the average. See
specific instructions provided by OMRON at the end of this chapter.

| aking the Seated Blood Pressure and Fulse Measurements

The participant should sit quietly for a period of 5 minutes befare the first blood pressure
is taken. He or she should be seated comfortably, feet flat on the floor with their back
supported. Ideally, he or she should not have smoked or had any caffeine within the last
30 minutes prior to the BP determinations.

During the 5 minute rest period, participants should be resting and should not be
completing questionnaires or speaking with study staff. The staff member should leave
the room during this 5 minute rest period. The following script can be used at this time

SCRIPT: “l would like you to rest for 5 minutes before | begin taking your blood
pressure. | will leave the room. When | return, | will not speak to you but will
immediately begin to take your blood pressures. Do you understand?” With their
agreement, leave the room and return in 5 minutes.

Push the button on the machine and wait for the output. Record the systolic and diastolic
blood pressure and pulse readings obtained at each of the three readings and the
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Cilovy TK u nemocnych se stabilni ICHS

* CLARIFY registr

* sTK<120 mmHg s HR
1,56 [1,36-1,81]

e dTK<70 mmHgHR 1,41 |~
[1,24-1,61] A S
astolic blood pressure

0174
0 60

Vidal-Petiot E, et al. Lancet 2016;388:2142-2152.



Kdy zahajovat farmakologickou |écbu?

TK=180/110 mm Hg Lécbu zahajitihned

TK 160-179/100-109 mm Hg opakované Lécbu zahajit do 1 mésice, lécbu zahajit ihned pri pritomnosti

- subklinického organového poskozeni,

- manifestniho KV ¢i renalniho onemocnéni,
-DM,

- metabolického syndromu

- SCORE = 5%

TK 140-159/90-99 mm Hg opakované Lécbu zahajit do 1 mésice u

- subklinického organového poskozeni,

- manifestniho KV ¢i renalniho onemocnéni,
-DM,

- metabolického syndromu

- SCORE = 5%

v ostatnich situacich Ize s farmakoterapii vyckat po dobu 3 mésicu*
- v pripadé trvajiciho >TK 140/90 mm Hg zah4jit farmakologickou lécbu

TK 130-139/85-89 mm Hg opakované zahajit lécbu ve specifickych situacich (viz text)

* U mladych, jinak zdravych jedinct je mozno vyckat i déle




Jak zahajovat |écbu mirné hypertenze?

TK

140-159/90-99 mm Hg

I |
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Dvojkombinace/
Monoterapie fixni kombinace

Y ) U v nizkych davkach y




Kombinacni terapie

Blokatory Thiazidiim podobna/
kalciovych thiazidova diuretika
kanali o i
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Zakladni antihypertenziva

e Zakladni tridy farmak vhodné pro zahajovaci i
udrzovaci |éCbu hypertenze, pro monoterapii i
kombinacni |écbu:

— ACE inhibitory
— AT, — blokatory
— Blokatory kalciovych kanalu

— Diuretika
— Betablokdtory



Odklon od betablokatoru

Americka doporuceni 2017

Recommendation for Choice of Initial Medication

References that support the recommendation are summarized in Online Data Supplement 27 and

Systematic Review Report.

COR

LOE

Recommendation

ASll

1. For initiation of antihypertensive drug therapy, first-line agents include

thiazide diuretics, CCBs, and ACE inhibitors or ARBs. (1, 2)

SR indicates systematic review.

Kanadska doporuceni 2017

Inidal Therapy Second-Line Therapy

Notes and/or Cautions

Hypertension without other compelling indications

Diastolic hypertension with or
withour systolic hypertension

Monotherapy or SPC. Recommended

monotherapy choices include
thiazide/thiazide-like diuretics (with
longer-acting diuretics preferred),
f-blockers, ACE inhibirors, ARBs,
or long-acting CCB. Recommended
SPC choices include combinations
of an ACE inhibitor with CCB,
ARB with CCB, or ACE inhibitor/
ARB with a diuretic (consider ASA
and statins in selected patients)

Further combination of first-line drugs  Not recommended for monotherapy: o

blockers, -blockers in those 60
years of age or older, ACE inhibitors
in black people. Hypokalemia
should be avoided in those
prescribed diuretics. ACE inhibitors,
ARBs and direct renin inhibitors are
potential teratogens, and caution is
required if prescribing to women
with child-bearing porential.
Combination of an ACE-inhibitor
with an ARB is not recommended



Nizsi vyskyt kardiovaskularnich prihod
u chlorthalidonu ve srovnani s HCHTZ

A Cardiovascular events B Heart failure
12 O Thiazidetype, R' 0.59 @ | O Thiazide-type, R* 0.40 5
' ] Thiazide-like, R° 0.57 [] Thiazide-like, R’ 0.39 i

___________________________________
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Figure. Blood pressure (BP) adjusted analysis. Association between the risk ratios of cardiovascular events (CVEs) and heart failure, and
the difference in achieved mean arterial pressure (MAP) reduction between treatment and control group. Circles and squares represent
individual trials and have a size proportional to the calculated weight. Analyzing y-intercept, thiazide-like diuretics showed a significant
additional 12% risk reduction of CVE (A; P=0.049) and a 21% risk reduction of heart failure (B; P=0.023) when compared with thiazide-
type diuretics, independent of office BP reduction. A significant extra risk reduction for CVE (P=0.028) was seen when larger MAP

reductions were achieved with thiazide-like diuretic treatment.

Olde Engberink RH, et al. Hypertension 2015;65:1033-40.



Vliv diuretik na regresi hypertrofie stén LK

Study name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
g limit limit P-Value
HCTZ vs RASI Dahlof 0.221 -0.500 0.943 0.548 -
HCTZ vs RASI Galzerano 0.441 -0.063 0.945 0.087 L
HCTZ vs RASI Gottdiener 0.019 -0.520 0.557 0.946 4
HCTZ vs RASI Lumme 0.203 -0.475 0.880 0.557 *
HCTZ vs RASI Roman 0.262 -0.290 0814 0.352 @
HCTZ vs RASI Schneeweiss 0.633 -0.081 1.348 0.082  —
HCTZ vs RASI Tedesco 0.172 -0.302 0.646 0.477 &
HCTZ vs RASIs on LVM 0.261 0.044 0479 0.018 ‘
TrifHCTZ vs RASI Fagard 0.100 -0.664 0865 0.797 .
Indap vs RASI Gosse -0.221 -0.414 -0.027 0.026 -
TrilHCTZ vs RASI Heesen -0.216 -0.758 0.326 0.435 *
Chlor vs RASI Liebson -0.371 -0.717 -0.025 0.036 —1*—
Indap vs RASI Senior 0.160 -0.722 1.041 0.722 . y
CHIPs vs RASIs on LVM -0.225 -0.381 -0.070 0.004 ’
Roush GC et al. J Hypertens 2018;36:1247-1255. -1.00 -0.50 0.00 0.50 1.00

Favors Diuretic Favors RASIs

CHIPS = chlorthalidon, indapamid, HCHTZ + K* Setfici diuretikum



KratsSi doba pusobeni HCHTZ ve
srovnhani s chlortalidonem

CENTRAL ILLUSTRATION Low-Dose Thiazides in Hypertension:
24-h and Nighttime Ambulatory BP After 12 Weeks of Therapy
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Time
—8—HCTZ12.5mg (n = 18) —&— CTD 6.25mg (n = 16)
Pareek, A.K. et al. J Am Coll Cardiol. 2016; 67(4):379-89.
CTD = chlorthalidone; HCTZ = hydrochlorothiazide; SBP = systolic blood pressure.

A significant decrease of both 24-h and nighttime ambulatory BP with chlorthalidone,
6.25 mg/day, was observed. There was no significant decrease with HCTZ, 12.5 mg/day.
**p = 0.007; *p < 0.01; Wilcoxon signed rank tests were used for comparison. CTD =
chlorthalidone; HCTZ = hydrochlorothiazide; SBP = systolic blood pressure.

Pareek AK et al. ] Am Coll Cardiol. 2016;67(4):379-89.



Dvojkombinace

Dvojkombinace Vhodneé uziti

ACE-inhibitor/AT -blokator + blokator kalciovych kanal Dvojkombinace s nejsirsim pouzitim, vhodna zejména u hypertenze
s vysokym kardiovaskularnim rizikem, zvlaité spojené s manifestni
aterosklerézou, nefropatii, metabolickym syndromem a diabetes mellitus

ACE-inhibitor/AT -blokator + sulfonamidove nethiazidové/thiazidoveé | Hypertenze starsich osob
SR Stav po CMP (indapamid)
Hypertenze s hypertrofii levé srdecni komory

Hypertenze u DM 2. typu a nefropatie

ACE-inhibitor/AT,-blokator + beta-blokator Hypertenze + chronicka ischemicka choroba srdecni

Hypertenze + chronické srdecni selhani*

Alfa-blokator + beta-blokator Hypertenze pii feochromocytomu




Trojkombinace

- kombinace ACEI + diuretikum + Ca blokator

Events (annual rate) Favors Favors Risk reduction
Active Placebo active placebo (95% CI) P homog
Major CV events .
No baseline CCB 309 (1.9%) 319 (2.0%) —-— 6% (-10 to 19%) 0.38
Baseline CCB 171 (2.5%) 201 (2.8%) —.'—— 12% (-8 to 28%)
TOTAL 480 (2.1%) 520 (2.2%) < 8% (-4 to 19%)
CV death
No baseline CCB 134 (0.8%) 152 (0.9%) —é.—— 14% (-8 to 32%)  0.21
Baseline CCB T7(1.1%) 105 (1.4%) = ; 24% (-2 to 43%)
TOTAL 211 (0.9%) 257 (1.1%) -{_:,A:} 18% (2 to 32%)
Total death .
No baseline CCB 283 (1.7%) 290 (1.8%) —E—.— 5% (-12 to 20%) 0.02
Baseline CCB 126 (1.7%) 181 (2.4%) —.—i— 28% (10 to 43%)
TOTAL 408 (1.7%) 471 (2.0%) > 14% (2 to 25%)
| 1
0.5 1 2

Hazard ratio (95% Cl)

Chalmers J et al. Hypertension 2014,;63:259-64.



Rezistentni hypertenze

Thiazide diuretic”
+

Dikwd idi CCB . . H
hydropyricine indapamid x chlorthalidon

ACE-inhibitor or ARB

* k4 Y
Volume expansion T arterial stiffness T SNS activity
Y L J Y
Aldosterone antagonist Aldosterone antagonist Vasodilating p-blocker
Y L J Y
Loop diuretic Vasodilating B-blocker a -antagonist (i.e., doxazosin)
| 4 A J Y
Vasodilating B-blocker or . . .
a -antagonist (i.e., doxazosin) a_-antagonist (i.e., doxazosin) Aldosterone antagonist
A J
Any of the following, sequentially;
a,-agonist

Mon-dihydropyridine CCB
Hydralazine (+ ISMN)
Minoxidil

Hwang AY. Curr Hypertens Rep. 2017:19(7):56.
u rezistentni hypertenze (TK 2140/90 mmHg navzdory racionalni 3-kombinaci Iék{
vCetné diuretika) je nutné pouzivat vysoké davky diuretika (prevazujicim
mechanismem je expanze plazm. volumu



Moznost nasazeni spironolaktonu u rezistentni
hypertenze — PATHWAY Il

- pridani k zakladni terapii v maximalni davce A(ACEI/ARB) + C(CaB) + D(Diur)

Blood pressure (mm Hg) Change from baseline (mm Hg)
Mean
Spironolactone 133-5(132-3t0 134-8) -14-4 (-15-6 to-13-1)
Doxazosin 138-8 (137-6 t0 140-1) -9-1(-103to-7-8)
Bisoprolol 139.5(138-2 to 140.8) -8-4(-9-7to-7-1)
Placebo 143.7 (142-5to 145.0) 42 (-5-4t0-2-9)
Mean differences
Spironolactone vs placebo -10-2 (-11.7 to -8-74) p<0-0001
Spironolactone vs mean bisoprolol and -5.64 (-6-91to-4-36) p<0-0001
doxazosin
Spironactone vs doxazosin -5-30 (-6-77 to-3-83) p<0-0001
Spironolactone vs bisoprolol -5.98 (-7-45to-4.51) p<0-0001

Data are mean (95% Cl). Sensitivity analysis using only the mean home systalic blood pressure at the final visit of each
aycle (week 12).

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

Williams B et al. Lancet. 2015;386(10008):2059-68.




Ostatni léky u rezistentni hypertenze

Indikace: typy hypertenze a konkomitantni stavy
Skupina antihypertenziv
podporujici jejich uziti

Alfa-blokatory Rezistentni hypertenze
Hypertenze pfi feochromocytomu
Benigni hypertrofie prostaty

Centralné puUsobici latky Metyldopa:

Hypertenze v téhotenstvi

Ostatni centralné plsobici latky:

Rezistentni hypertenze”

"Méné dat nez doxazosin nebo spironolakton.

- uveden mezi léky i minoxidil (vazodilatans), ktery je mozno pripravit i magisraliter



Srdecni selhani

Cilovy TK kolem 130/80 mmHg

HFrEF: ACEl/sartan + BB + Diur + antagonisté
mineralokortikoidniho receptoru

HFpEF: kontrola TK

nova latka: sacubitril/valsartan (LCZ696),
inhibitor neprilysinu a blokator AT, receptoru
inhibitor



Sacubitril/valsartan jako antihypertenzivum
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Cheung DE et al. J Clin Hypertens (Greenwich) 2018;20:150-158.



Diabetes mellitus

Antihypertenzni léCba vhodna u hypertenze i vysokého normalniho TK

Blokada RAS (ACEl/sartan) je preferovana, v pfipadé albuminurie
(proteinurie) nutna

Casto nutna kombinaéni terapie, blokdda RAS + BKK
Cilova hodnota TK je kolem 130/80 mmHg
Dobra kontrola diabetu je dllezita pro efekt antihypertenziv

Nova PAD — glifloziny snizuji TK zvySenim natriurézy v proximalnim tubulu,
je nutné dbat na moznost poklesu TK pri kombinaci s diuretikem

canagliflozin

C Systolic Blood Pressure D Diastolic Blood Pressure

{mm Hg)

sted Mean Systolic Blood Pressure
sted Mean Diastolic Blood Pressure

3 E
= 2
< 2
T T T T T T T T T T T T T 1 0 T T T T T T T T T T T T 1
Base 26 5z 78 104 130 156 182 208 234 260 286 312 338 Base.| 26 52 7% 104 130 156 182 20& 234 260 286 312 338
“lez-ll Weeks since Randomization leZ‘ 1 Weeks since Randomization
No. of Patients No. of Patients

Placebo 4247 4032 3945 3707 2979 1629 103% 939 922 &36 828 763 713 152 Placebo 4247 4032 3945 3707 2979 1629 1038 939 927 836 823 763 713 152
Canaglifiozin 5652 5355 5293 5040 4338 2883 2255 2049 2092 1908 1936 1782 1675 567 Canagliflozin 5652 5355 5293 5049 433% 2883 2255 2049 2092 1908 1936 1782 1675 567

Neal B et al. NEJM 2017;377:644-57.



Juvenilni hypertenze

Nejsou k dispozici dukazy

Diastolicky TK je lepsim prediktorem KV rizika

Cast mladych hypertonik(i ma izolovanou systolickou HT —v
tomto pripadeé je mozné ji nelécit

U nékterych jedincl se asem vyviji bézna esencialni
hypertenze, u jinych dojde k normalizaci stavu, a proto
muzeme vyckavat s [éCbou.

| pres absenci specialnich studii je vhodné na zakladé
metaanalyz IéCit juvenilni hypertoniky, pokud TK
opakované presahuje hranici 140/90 mm Hg

Beta-blokatory jsou vhodné v pripadé hyperaktivace SNS

Blokatory RAS by mély dostavat jen ty zeny, u kterych
mame jistotu, ze nemohou téhotneét



|zolovana systolicka hypertenze

Males Females

Category No. Age No. Age

Normotensive 470 20+6 705 20=6

High-normal 206 20+6 79 18+8

Isolated systolic hypertension 109 19+7 21 20+6

Essential hypertension 35 20+6 43 23+6

Total 820 20x6 848 19=7

Normotensive ISH EH

Parameter (n=722) (n=93) (n=42) ANCOVA P
PP Amplification§ 1.69+0.14 1.72+0.11 1.63+0.2*% <<0.001
Alx, %8 0+12 -4+12* 5+13"t <<0.001
Brachial PWV, m/s§ 7.18+1.07 7.09+1.06 7.96=1.04"F <<0.001
Aortic PWV, m/s§ 5.83+0.32 6.26+0.39" 6.00+0.45t1 <<0.001
CO, /min§ 6.9+1.9 8.1+1.9 6.8+1.7t1 <<0.001
SV (ml) § 83+21 93+24* 78+18%1 <<0.001
PVR, dynes/s§ 12.6+4.6 12.5+3.4 15.9+4.3*% <20.001

McEniery CM et al. Hypertension 2005,;46:221-6.

lzolovana systolicka
hypertenze je
castejsi u mladych
muzU

Vznika na podkladé
vyssiho stroke
volume a/nebo
aortalni tuhosti

Esencialni
hypertenze vznika
na podkladée
zvysene periferni
cévni rezistence



Hypertenze ve stari

Lécbu zahajovat nizsSimi davkami antihypertenziv
NavysSovat |éCbu pomalu

Meérit TK vsede i vstoje

Nejméne ucinné jsou betablokatory

Zpomaleni rozvoje kognitivnich poruch: dihydropyridiny (ACEI/
sartany)
Cilovy TK: pod 140/90 (140-150mmHg STK u ISH maze byt

postacujici, pokud dotycny nema vyznamnou komorbiditu (SHEP,
Syst-Eur, EWPHE, HYVET)

Lécit také osoby ve véku nad 80 let, pokud je celkovy stav
nemocného dobry



Paroxysmalni hypertenze

Casta diky dostupnosti doméaciho méfeni

Vzestupy TK provazené rliznymi symptomy pripisované vysokému TK (nékdy zaménované
s reaktivnimi vzestupy TK)

Reaktivni vzestupy TK pfi somatickych obtiZich mohou dosahovat i u normotonikd
vysokych hodnot TK (200 mmHg sTK)

DlleZita anamnéza k nalezeni vyvolavajictho momentu (bolest, stres..)

Panicka ataka - obtize vzniknou nahle z pocitu plného zdravi, pacienti nepopisuji uzkost,
ale jiné obtize

Pouceni pacienta o nevhodnosti méreni TJ pfi obtizich a o prirozeném kolisani TK v
pribéhu dne

Nelécit dle aktudlnich hodnot TK

Riziko posSkozeni na podkladé rychlého poklesu po jednorazovém podani
antihypertenziva - captoprilu

Dulezitost psychické podpory — zklidnéni + anxiolyticka terapie + zaléceni vyvolavajici
priciny maji Casto vétsi efekt na hodnoty TK nez vlastni antihypertenzivum

Pravdépodobné nejicennéksi byva z dlouhodobého hlediska terapie medikace
modernim antidepresivem - sertralin a escitalopram



Zaver

Kombinacni |écba

Vetsi duraz na fixni kombinace — v nizkych davkach
u hypertenze vsech stupnu

Diuretika - preference indapamidu a chlortalidonu

Rezistentni hypertenze — spironolakton jako 4. lék
do kombinace, dalsi Iéky — minoxidil

ARNI — sacubitril/valsartan
DM 2. typu — glifloziny
Akutni zvyseni TK — paroxysmalni hypertenze



Dékuji Vam za pozornost
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Doporuceni a praktické postupy CSH

Doporuéeni pro diagnostiku a lé¢bu arterialni hypertenze €SH 2017.
ve formatu .pdf (385kB).

Jak postupovat pfi podezieni na primarni aldosteronismus? 2017
ve formatu. pdf (671 kB)
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Jak postupovat pfi podezieni na feochromocytom/paragangliom? 2016
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