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Arterialni hypertenze a tehotenstvi
Systolicky 2 140 mmHgqg a/nebo diastolicky = 90 mmHg

Prevalence:
tehotné 5 - 10 % X dospeéli ~ 40 %
1. Mirna 140-159 / 90-109 | [ 1. Mirna 140-159 / 90-99
2. Tézka 2 160/110 2. Stredné zavazna 160-179/100-109
3. Hospitalizace 2 170/110 3. Zavazna = 180/110
* Riziko pro matku * Riziko pro plod
Abrupce placenty, Rustova retardace (25% preekiampsii)

multiorganoveé selhani, Pred€asny porod (27% preeklampsii)

DIC ... Fetalni umrti (4 % preeklampsii)

Williams B et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 2018 Sep
1;39(33):3021-3104.




Typy hypertenze v tehotenstvi

: .. . ¥ Pre-existujici ¥ -
Pre-existujici 1St Gestacni

hypertenze superponovana JRDASSLEIPA
A gestacni

dg < 20. tydne dg > 20. tydne

S
tehotenst oroteinurii (do 6. tydne po porodu)
Ne- Pre-
klasifikovatelna eklampsie
dg > 20. tdee Gestacéni

ale neni jasné T , . .
+
jestli byla pfed tshotenstvi signifikantni proteinurie

Re-eveluace 6. tydnil po porodu >0,39/24

Williams B et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 2018 Sep
1;39(33):3021-3104.



Farmakoterapie hypertenze - zahajeni
1. perzistentni > 150/95 mmHg

2. > 140/90 mmHg + gestacni AH (+/- proteinurie) & Superponovana
+ subklinicke znamky organoveho postizeni
+ symptomy kdykoliv behem tehotenstvi

3. Pre-existujici AH
- vysadit RAAS blokatory!
- ne atenolol
- ponechat farmakoterapii pokud ,vyhovuje”

Cil TK neni presne specifikovan?

Williams B et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 2018 Sep
1;39(33):3021-3104.



Lécba mirné hypertenze v tehotenstvi

Metyldopa p.o. (porecyT) - centralné pisobici
Lékem 1. volby (125-250 mg 3x denné, max 2g/den)

ACEI, Sartany, MRA (spironolakton, verospiron), pfimé inhibitory reninu
Absolutni kontraindikace!

L4 [l " v . \

Beta blokatory - zejm. beta 1 selektivni bez ISA (metoprolol n. bisoprolol?)
v téhotenstvi povazovany za méneé ucinné

CAVE: bradykardie plodu (pozdni faze povazovany za bezpecné), ne ATENOLOL )

~

p
Labetalol p.o. 3. generace BB s alfa blokujici/vasodilataéni)
9 CAVE: z BB ma nejvice dat — neni v p.o. formé dostupny v CR y
o . . I
Diuretika - pokud lééeny pred téhotenstvim v nizkych davkach (Ceské GL)
furosemid v malych davkach pouze pokud nizka diuréza
S CAVE: snizeni plasmatického obejmu u pre-eklampsie DIU NE )




Lecba tezke hypertenze v tehotenstvi
TK > 170/110 mmHg — hospitalizace

_ N
Labetalol I.v. (rranpaTE) - beta1+2 blokator a slaby alfat (i.v. 7:1, p.o. 3:1)

(20 mg/hod se zdvojnasobenim a 30 min do efektu i max. davky 160 mg /hod, pokr. 2x100 mg tbl?)
CAVE: posturalni hypotenze — pozor na vertikalizaci!

o

|

Metyldopa nebo nifedipin p.o.
Urapidil I.v. (ebrantin-alfa 1 blokator (+ agonista 5HT-1A rec, slaby BB?)

(bolus 12,5-25 (50) mg a dale udrzovaci infuze udrzovaci rychlosti 9 mg/hod)
CAVE: nutné fedit (FR, Glu) — maximalné 4mg / ml

- J
/ . . . \
Nitroglycerin I.v. qiTro PoHL, PERLINGANIT) - Nitraty (glyceryl trinitraf)
( infuze 5 pg/min (0,3 ml/h se zvySovanim kazdych 3-5 minut do 100 pg/min (8 mi/h))
S CAVE: - zejména pokud je spojeno s plicnim edémem )
. . )
Nitroprusid I.v. - pfimé vasodilatans (Iék posledni volby — ESC GL)
(davkovani 0,25 — 5,0 pg/kg/min)
CAVE: mimofadny dovoz, chranit pfed svétlem, I€ék posledni volby — nebezpedi otravy kyanidem )
~

Hydralazin i1.v. - pfimé vasodilatans (pokud jina lé&ba selhala ESC GL)
(davkovani 2,5-20 mg)

CAVE: perinatalni nezadouci u¢., mimoradny dovoz, )




Prevence preeklampsie
Kyselina acetylsalicylova (100-150 mg 12. - 36/37. tyden)

Vysoke riziko pre-eklampsie Stredni riziko pre-eklampsie
 AH v predchozim téhotenstvi « 1. tehotenstvi
* AH preexistujici  Vék 240 let
« CKD * Interval mezi téhot. > 10 let
« DM 1. nebo 2. typu « BMI 2 35 kg/m2 pii 1. vys
« Autoimunitni onemocnéni * Preeklampsie v rodiné
(SLE nebo antifosfolipidovy sy.) * Vicecetné téhotenstvi
Kalcium (1,5-2,0 g/den) Vitamiiz € s &=
. Zeny s nizkym pfijmem * Nesnizuje riziko preeklampsie
kalcia < 0,6 g/den * nizka porodni’hm. < 2,5 kg !!

Williams B et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 2018 Sep
1;39(33):3021-3104.



Spankova apnoe - tehotenstvi

J.E. Dominguez et al / Sleep Medicine Reviews xxx (2018) 1-10

Maternal Obstructive
Sleep Apnea

Other systemic anc
genetic predisposing

: factor:
Airway edema i

\Placental hypoperfusion

Inflammatory
Cytokines
TNF-alpha, IL-6

VEGF, PIGF,
TGF-beta

i Vasodilators TAngiogenic

inhibitors Hypoxemia-inducible
sFit-1, sEng factors

Sympathetic
T Endothelin-1 nervous system

activation

Oxidative stress

ESSENTIAL
HYPERTENSION

NS

LONG-TERM
PREECLAMPSIA CARDIOVASCULAR
DISEASE

ENDOTHELIAL DYSFUNCTION




Dostatek dukazu?

Cilove hodnoty :”S?? Publikace celkem:
(pro vsechny stejne)* — 27912

] L y b4 y
Klinické clanky:
Methyldopa, labetalol, and CCBs are recommended as the drugs of choice for the tr 9 6 3

3,6% vsech!
Meta-analyzy:

mﬂ. e 277
Etiologie? 39:1

... placentarni ischémie ...

Prehledové clanky:
4572

Nove moznostilecby?
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1- Neurohumoralni aktivace
TEEE | o
Sl odpoved’ na Agll ﬁ

' Renin — Angiotensin [ rodpovéd na ]
/ 4 \ baroreflex

Natriuretické i’y mmiung Sympatikus t
i \ /
\ \
t
{} Aldosteron

Antagonlsmus aldo]

*

1 )

g
| odpoved na
a stimulaci

-

| presoricka J
odpoved na Nor

\.

Vasopresin 1

Endoteliny SRR

| presoricka J
odpoved na ADH




Kardiovaskularni zmeny v tehotenstw
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Etiopatogeneze AH v tehotenstvi

~ AH 30% populace Demaskovani AH?

Pfedchozi Gestacni s
hypertenze_hypertenze @ it

Spoustéce u

1 veku matek predisponovanych?

Placentarni
ischémie

AHjako , fyziologicka reakce: plodu na ischemiir?
— =

Koho a jak agresivné lécit?




Stres = Neurohumoralni aktivace

Renin — Angiotensin
/ N \
/ Sympatikus

Natriuretické

peptidy

I

Aldosteron

\/ASOPLESIN

Endoetelin



N Nveggtlvnl
zpétna vazba

Alfa 1

ﬁ konstrikce}

+ chronotropni Koronarni, Dilatace lipolyza,
N karotidy) D

e N
: . : Dilatace
+ inotropni (perifern, Broncho - {Gkaogeno/Yza}




Renin-angiotensin-aldosteron a sympatikus

Retence vody a soli,}

' | (’ LT perfuze
A

Angiotensinogen /

e Ren\.i n ‘

)7 ] X [Vasokonstrikce}
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Retence
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Kardioprotektivni uc¢inky betablokatoru

Betablokatory
P‘ g\ ' &
4 A
iTK N “_-F lautomaticity
v klidu | kontraktility v klidu (myokard
| prizatézi i pri zatézi komor),
1 refrakterni
\ / ‘ periodu...
B
lprace myokardu :
= | 02 spotreby el
\ J J
| narokt na perfuzi [ Tperfuze




Kardioselektivita betablokatoru

Pomeér inhibice BB (c;;;t0 Cjg,)

Bisoprolol

Atenolol Betaxolol

Metoprolol
beta,-selektivita

Neselektivni
2:1

beta,-selektivita Propranolol

1. Cruickshank JM. The Modern Role of Beta-blockers in Cardiovascular Medicine. Shelton, CT: People's Medical
Publishing House-USA;2011, Fig. 1-5

2. Wellstein A, Palm D, Belz G. Affinity and selectivity of the B-adrenoceptor antagonists in vitro. J Cardiovasc
Pharmacol. 1986; 8 (Suppl. 11): 36-40.

3. Wellstein A, Palm D, Betz GG et al. Reduction of exercise tachycardia in man after propranolol and bisoprolol in
comparison to beta-adrenoceptor occupancy. Eur Heart J. 1987; 8 (Suppl. M): 3-8.

4. Maack C, Tyroller S, Schnabel P et al. Characterization of [11-selectivity, adrenoceptor-Gs-protein interaction and
inverse agonism of nebivolol in human myocardium. Br J Pharmacol. 2001;132:1817-26.

5. Brixius K, Bundkirchen A, Bolck B et al. Nebivolol, bucindolol, metoprolol and carvedilol are devoid of intrinsic
sympathomimetic activity in human myocardium. Br J Pharmacol. 2001;133;1330-8.



Vyhody kardioselektivnich vs neselektivni

L a.B a4

LD &4

ICHDK
* Mensi nezadouci efekt na lipidovy profil

* Meéneé ovlivnuji toleranci zateze




Renin-angiotensin-aldosteron a sympatikus
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ACE vs. AT1 receptor

‘ Angiotensinogen
@Iﬂhlblt@ —
‘ neaktivni

peptidy
| Angiotensin |

} m: t
Angiotensin I | I—B—Fad-y-lq-ﬁ{-ﬁ—l
V——

| AT1 receptor | | AT2 receptor | |B 1 a 2 receptor

ey

» vasokonstrikce » vasodilatace
* pro-inflamatorni - anti-inflamatorni
* pro-prolifera¢ni « anti-proliferacni

4 4

* nékteré
nezadouci ucinky

* pro-fibroticky « anti-fibroticky



AT1 receptor - organove poskozeni

Vazokonstrikce

Endotelialni dysfunkce Hypertenzle
Vaskularni hypertrofie ! : |
[ |
Ateroskleroza =p [CMP =,
[ |
AT, Rec Hypertrofie LK IM ! :
Fibroza — —
Remodelace Srdecni |,
Apoptoza selhani |1
|
l
JGFR l !
1 Proteinurie
“ y V 4
/ tAldosteron »  Renalni

®  Glomerularni skleréza |selhani

Willenheimer R, et al. Eur Heart J . 1999;20:997-1008; Daugherty A, et al. J Clin Invest. 2000;105:1605-1612;



Neurohumoralni aktivace u ChSS a moznosti
farmakologicke lecby

- inhibitory reninu _ : sm \CEI +AT1B
Renin — Angiotensin
Diuretika / \

ACEI-VR Sympatikus

Natriuretické
peptidy

Beta-
blokatory

Sartan-NEPi
Ivabradin

N©)

\4

- antagonisté
Vasopresin

I ——

Endotelin

<

Aldosteron

[

Antagonisté

g
=3

Digoxin




Klasifikace betablokatoru

1. Generace - neselektivni

[ Propranolol, Timonol, Sotalol, Pindolol, Nadolol }

2. Generace — beta 1 selektivni (kardioselektivni

S ISA:
{ Acebutol, bopindolol, pindolol (| ovlivhéni TF, ale HF?) J

3. Generace - alfa blokujici/vasodilatacni

L Carvedilol, labetalol, celiprolol, nebivolol }
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Dostatek dukazu?

Cilové hodnoty TK?
(pro vsechny stejné)?

Vice kvalitnich studii?

Etiologie?

.. placentarni ischémie ...}§

A
Kombinacni lecba? |
A - AN

~

f

Publikace celkem:
27212

Klinické clanky:
963
3,56% vsech!

Meta-analyzy:
277
39:1

Prehledové clanky:
4572




Terapie hypertenze

S . ,
Thiazidy- Téhotenstvi

Cil: <160/110 mmHg ?

Hypertenze
< 140/90 mmHg

Thiazidova diuretika

Cil:

Blokatory receptoru AT,

~
g Nifedipin
metyldopa 1/, -\ -amlo?

Jind antihypertenziva (’: _—— A - Antagonisté kalcia

Beta-blokatory
Labetalol
Metoprolol?

Roky - desetileti

Odlisne

komplikace?




Uroven dikazi

Management of hypertension in pregnancy

Recommendations

In women with gestational hypertension, pre-existing hypertension superimposed by gestational hyperten-

sion, or with hypertension and subclinical organ damage or symptoms, initiation of drug treatment is recom-
mended when SBP is >140 mmHg or DBP >90 mmHg.

In all other cases, initiation of drug treatment is recommended when SBP is >150 mmHg or DBP is >95

mmHg.

Methyldopa, labetalol, and CCBs are recommended as the drugs of choice for the treatment of hypertension in B
pregnancy.**% (methyldopa)

ACE inhibitors, ARBs, or direct renin inhibitors are not recommended during pregnancy.

SBP >170 mmHg or DBP =110 mmHg in a pregnant woman is an emergency, and admission to hospital is

recommended.

In severe hypertension, drug treatment with i.v. labetalol, oral methyldopa, or nifedipine is recommended.

The recommended treatment for hypertensive crisis is i.v. labetalol or nicardipine and magnesium.

In pre-eclampsia associated with pulmonary oedema, nitroglycerin given as an i.v. infusion is recommended.

In women with gestational hypertension or mild pre-eclampsia, delivery is recommended at 37 weeks. *?

It is recommended to expedite delivery in pre-eclampsia with adverse conditions, such as visual disturbances

or haemostatic disorders.




