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* Hypertenze je definovana jako systolicky krevni tlak
(TK)>140 mm Hg a /nebo diastolicky TK 290 mm Hg
opakované mereny v ordinaci |ékare.

* Pri pouziti 24 hodinové ambulantni monitorace (ABPM) je
hypertenze definovana jako celodenni pramér >130/80,
denni 2135/85 a no¢ni 2120/70 mm Hg.

DEfI NICE e Osoby s vysSim TK v ordinaci a normalnim pri domacim
méreni (HBPM) nebo pfi ABPM maji tzv. hypertenzi bilého

hy p e rte nze plasté, osoby s normalnim TK v ordinaci a vysSim pfri

HBPM nebo ABPM maji tzv. maskovanou hypertenzi.

* Williams B, Mancia G, Spiering W et al. 2018 ESC/ESH guidelines for the management of arterial
hypertension. Journal Hypertens 2018;36: 1953-2041



* U déti se pro hodnoceni TK pouzivaji
percentilové tabulky. Krevni tlak se hodnoti jako
normalni (50 percentil), zvyseny (nad 90
o percentil), hypertenze | stupné (295 percentil),
Deﬂ Nice hypertenze Il stupné (295 percentil + 12 mm
Hg).
hy p e rte n Ze * Flynn JT, Kaelber DC, Baker-Smith CM et al. Clinical practice guideline for screening

and management of high blood pressure in children and adolescent. Pediatrics
2017; 140e20171904
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| Hypertension |
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Out-of-office BP
measurement
(ABPM or HEPM)

Use

Optimal BP NormalBP ' | High-normal BP '
<120/80 J\ 120-129/80-84 J 130-139/85-89 Y.
Consider masked
hypertension
Y ¥ Y
Repeat BP at least Repeat BP at least Repeat BP at |east
every 5 years every 3 years annually

either to
confirm
diagnosis
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Indications for
ABPM or HBPM see Table 11
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Hypertenze u sportovc




NiZKA

STREDNI

VYSOKA

Dovednostni

z'jr

Golf (s vozitkem)

Golf (pésky 18 jamek)
Stolni tenis (¢tyrhra)
Stolni tenis (dvouhra)

Stfelba
Curling
Bowling
Jachting
Jachting
Jezdectvi

Nizka
intenzita

Siloveé

Smisené

Vytrvalostni

Y £ &

Vrh kouli (rekreacni)
Vrh diskem (rekreacni)

Alpské lyzovani
(rekreacni)

Béh na kratké
vzdalenosti
Vrh kouli

Vrh diskem
Alpské lyzovani
Judo/karate
Vzpirani

Zapas

Box

Stredni

Vysoka
intenzita - intenzita

Fotbal (pfizpisobeny)

Beh

Baketbal (pfizptsobeny) Chlize na dlouhé traté

Hézena (pfizptsobeny) Plavani (rekreacni)

Volejbal

Tenis (ctyrhra)
Ledni hokej
Hokej

Rugby

Serm

Tenis (dvouhra)
Vodni polo
Fotbal (zavodni)

Basketbal
(zavodni)

Hazena (zavodni)

Rychlochize

Béh na stredni/dlouhé
trate

Tanec

Silnicni cyklistika
Plavani na
stredni/dlouhé traté

Brusleni na dlouhé traté
Pétiboj

Veslovani

Kanoistika

Béh na lyzich

Biatlon

Triatlon




Incidence arterialni hypertenze u sportovcu

* U sportovcu se hypertenze vyskytuje asi u 3% osob ve véku 2516 let

e Caselli S, Vaquer Sequi A, Lemme E et al. Prevalence and management of systemic hypertension in athlets. Am J Cardiol 2017; 119: 1616-
1620



Blood pressure and hypertension in athletes:

a systematic review
H M Berge,' C B Isern,” E Berge®

Results Of 3723 records identified, 51 met the
inclusion criteria. These included men and women
(n=138 390), aged mostly between 18 and 40 years,
Lom varied sports disciplines. Mean systolic BP varied
from 109+11 to 1387 m Ean dlasiolic BP
from 57+12 to 92+10 mm Hg. Strength-trained athletes
had higher BP than endurance-trained athletes (131.3
+5.3/77.3+1.4 ve 118.6x2.8/71.8+x1.2 mm Hq,
p=0.05), and there was a trend towards a higher BP in
athletes training =10 h compared with others (121.8

+3.8/73.8+2.5 vs 117.6+3.3/66.8+6.9, p=0.058), but
overall there was no significant difference in BP between

athletes and controls. The prevalence of hypertension
varied from 0% to B3%. Some studies showed an
association between high BP and LVH. Measurement
methods were poorly standardised.

0-83% incidence??...
Vice muzi...

Vice u silového tréninku...
Vice pri delsim tréninku...



Ostatni typy hypertenze
* Hypertenze bilého plasté?? % vyskytu (ojedinélé prace)

* Maskovana hypertenze ?? % vyskytu (ojedinélé prace- nékdy udavano
az 38%)

* Hypertenzni reakce na zatéz



Hypertenze a zpUsobilost ke sportu

@ ESC European Heart Journal (2018) 39, 3021—3104 ESC/ESH GUIDELINES

Eurcpean Sociely doi10.1093/eurheart/ehy339
of Cardiology

2018 ESC/ESH Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Cardiology (ESC) and the European Society of
Hypertension (ESH)

* NiebauerJ, Borjesson M, Carre F et al. Recommendation for Diagnostické a léecebne postupy u arterialni hypertenze
participation in competitive sports of athletes with arterial v r o - v . .
hypertension: a position statement from sports cardiology DOpOI‘UCEI‘II Ceske SpOlECﬂOStI pro hypertenZI
section of the European Association of Preventive Cardiology DOPORUCENE POSTUPY
(EAPC) EHJ 2018; 39: 3664-3671 Diagnostické a lééebné postupy u arteriilni hypertenze - verze 2022.

Doporuéeni Ceské spoleénosti pro hypertenzi

J. Widimsky?, J. Filipovsky?, J. Ceral?, R. Cifkova*, A. Linhart®, 0. Petridk®, H. Rosolova?,
J. Mlikova Seidlerova?, M. Souéek?, J. Spinar”, V. Tesai®, J. Vitovec”, T. Zelinka!



Hvpertenze a zpusobilost ke sportu

@ ESC European Heart Journal (2020) 00, 1—80 ESC GUIDELINES
European Society doi:10.1093/eurheartj/ehaat05
of Cardiology

2020 ESC Guidelines on sports cardiology and
exercise in patients with cardiovascular disease

The Task Force on sports cardiology and exercise in patients with
cardiovascular disease of the European Society of Cardiology (ESC)

Doporucené postupy ESC pro sportovni kardiologii

a pohybovou aktivitu pacientt s kardiovaskularnim
onemocnénim, 2020.

Souhrn dokumentu pfipraveny Ceskou kardiologickou spole¢nosti

(2020 ESC Guidelines on sports cardiclogy and exercise in patients with cardiovascular disease.
Summary of the document prepared by the Czech Society of Cardiology)

Vladimir Tuka?, Otakar Jiravsky®<, Peter Kubus?, EliSka Sovovas



Zakon o specifickych zdravotnich sluzbach

TV, rekreacni, Organizovany sport Vrcholovy sport Studium se zamérenim na
volnocasové aktivity sport

PLDD, PL PLDD, PL TVL TVL
TVL (nikoliv
sportovni |ékar)



Competitive athlete

=family and personal hx
-assessment of CV risk profile
=-ECG

=physical axamlnatlnr; including blood pressure

¥
\ +

Non-diabetic: <140/90 mmHg MNon-diabetic: =140/90 mmHg
Diabetic: =140/85 mmHg Diabetic: Z140/85 mmHg

!

I Mo competitive sports

L

Lifestyle changes and/or

medical therapy

!

Non-diabetic: <140/290 mmHg
Diabetic: <140/85 mmHg

L J

All competitive sports

TOD- TOD+ TOD- TOD+

L

Restrictions apply
See table 4

I ACC- ACC- ACC+ ACC+

Figure | Pre-participation examination in competitive athletes with arterial hypertension. Evaluation includes family and personal history, cardio-
wvascular risk profile, physical examination, blood pressure, and resting 12-lead BCG. Additional tests according to current guidelines. If blood pressure
is <140/0 mmHg (<140/85 mmHg in diabetic), all competitive sports are allowed. Ctherwise, no competitive sports until normalzation of values
Depending on assodated clinical conditions and/for target organ damage restrictions may apply ( Table 4).

4.2.3 Hypertenze

Odporovy trénink dva aZ tfi dny v tydnu ma srovnatelnou,
nebo dokonce vyiii Udinnost ve snizovani TK nez aerobni
aktivita.

V' pfipadé ucasti ve sportech s vysokou intenzitou je
doporufeno provést preparticipacni screening KVO viet-
né zatézového testu. ZatéZovy test neprovadime u osob
s klidovym systolickym TK (5TK) nad 160 mm Hg.

Lééba probiha podle platnych doporufenych postupd,
kdy zainame reZimovymi opatfenimi. PFi farmakoterapii
je nutno brat v ivahu dopingova pravidla (napf. beta-blo-
katory u stfelby a diuretika jako absolutné zakazane latky).

Pokud neni TK kompenzovany, neni sportovec zdravot-
né zpUsobily ke sportu s vyjimkou néktenych dovednostnich
sportl. Sportovci s hypertenzi, vysokym rizikem a posko-
zenim cilovych organd jsou pfi kompenzaci TK zdravotné
zpuUsobili ke sportu s vyjimkou intenzivnich silovych sporti.
Je doporudeno pravidelné sledovani sportovcl, jehoz cet-
nost je zavisla na tiZi hypertenze a na vysi rizika.

U nékterych sportovcd 5 normalnim TK v klidu se ob-
jevuje hypertenzni reakce na zatéz, ktera zvyiuje riziko
vzniku hypertenze v nasledném obdobi. Pokud je 5TK wys-
sinez 200 mm Hg pfi zatézi 100W, je tfeba optimalizovat
terapii a provést dalsi vyietfeni vetné EKG a echokardio-
grafie. U mladych vrcholovych sportovcd jsou hodnoty
5TK na vrcholu zatéZze u muzd nad 220 mm Hg a u Zen
nad 200 mm Hg jiZ nad 95. percentilem normy.



Doporuceni sportovni aktivity Vysetteni Frekvence
kontrol
Dobie kompenzovany TK Vsechny sporty Anamnéza, fyzikalni vysetieni, EKG, echokardio, rocné
RF: 0 zatézove vysetieni
Postizeni cilovych organti: 0
Komplikujici onemocnéni: 0
Dobi'e kompenzovany TK Vsechny sporty Anamnéza, fyzikalni vySetfeni, EKG, echokardio, 6-12 mésict

RF: kontrolované
Postizeni cilovych organti: 0

Komplikujici onemocnéni: 0

zatézove vysetieni

Dobre kompenzovany TK
RF: kontrolované

Postizeni cilovych organt:
ano

Komplikujici onemocnéni:

ano

Vsechny sporty kromé silovych
sportii zvySujicich TK

Anamnéza, fyzikalni vysetteni, EKG, echokardio,

zatézove vysetieni

6 mésicu




Table 2 Relevant clinical characteristics for risk
stratification of patients with hypertension®

Men =55 years; woman =65 years
Diabetes mellitus

Risk factors

Vysetreni

Abdominal obesity

Premature cardiovascular disease in family
(men <55 years; women <65 years)
Target organ ® |\ hypertrophy induced by hypertension

damage Driastolic dysfunction

Ultrasound evidence of arteral wall
thickening or atherascleraotic plaque

Hypertensive eye fundus

Anamnéza, fyzikalni vysetreni T e

Microa lbwminuria

ad
2
B
)
@
T
3

i

Atrial fibrillation
Cerebrovascular disease
lschaemic heart disease

Associated clinical

Vylouceni sekundarni hypertenze

Heart failure

gjiziaaiun Aq 06

Peripheral vascular disease

Renal impalment, proteinuria

Dalsi dg. testy podle potreby
(mikroalbuminurie, sono karotid...)

Advanced retinopathy

Zhodnoceni medikace a uzivani potravnich
doplnku (energetické napoije..)



Ambulantni monitorovani tlaku krve 24 hodin (ABPM)

Stredni tlak za 24 hod (N<130/80): 133/64
Stredni tlak denni (N<135/85): 139/71
Stfedni Tlak noéni (N<120/70): 120/53
Maximalini hodnoty za 24 hodin: 167/99
Minimalni hodnoty za 24 hodin: 100/47
Poget uspésnych méfeni: 96%

Lécba: sine

Dipping (10% v noci): ano

Tlakova zatéz (% nad normu) 61/9
Srovnani s denikem: souhlasi

Zaver. hypertenze | stupné

Vysazeni energetickych ndpoja!!!

Ambulantni monitorovani tlaku krve 24 hodin (ABPM)

Stredni tlak za 24 hod (N<130/80): 129/63
Stfedni tlak denni (N<135/85): 134/68
Stfedni Tlak no&ni (N<120/70): 121/54
Maximalni hodnoty za 24 hodin: 158/88
Minimalini hodnoty za 24 hodin: 98/42
Pocet uspésnych méfeni: 97%

Lécba: sine

Dipping (10% v noci): ano

Tlakova zatéz (% nad normu) 60/5
Srovnani s denikem: souhlasi

Zavér. normotenze



Echokardiografie

* Echokardiografie- zhodnoceni hypertrofie LK, LK mass, zhodnoceni
relaxace, systolické dysfunkce (longitudinalni strain), chlopné a
ascendentni aorta

* Atletické srdce
* Fyziologicka adaptace je reversibilni pri detréninku
 Remodelace zpUsobena hypertenzi neni reversibilni pri detréninku




/atézova vysetreni

* Provadeét rutinné pro zhodnoceni funkcni kapacity a reakce TK v zatezi

* Nejlepsim parametrem zhodnoceni kardiorespiracni zdatnosti —
VO2max/kg/min

- Déle hodnotime W/kg, VO2mayx, VE, VCO2, RQ, MET
 Monitorace EKG béhem zatéze
e Znalost hodnoty VT1, VT2




Hypertenze a

zatezove
vysetreni

2018 ESC/ESH Guidelines for the management

of arterial hypertension

1 he'lask Force for the management of arterial hypertension

of the Luropean Society of Cardiology and the European Society
of Hypertension

4.11 Blood pressure during exercise and
at high altitude

It is important to recognise that BP increases during dynamic and
static exercise, and that the increase is more pronounced for SBP
than for DBP,'® although only SBP can be measured reliably with

non-invasive methods. There is cur‘r‘&ntlz no consensus on normal
BP response during exercise. The increase in 5BP during exercise is
related to pre-exercise resting BP, age, arterial stiffness, and

abdominal cbesity, and is somewhat greater in women than in men
and in unfit individuals. There is some evidence that an excessive

rise in BP during exercise pr‘eair:ts the aeve[r:rpment of Hyper‘ten-
slon, In deeen den tlz from BF at rest. ™ MNevertheless, exercise test-

ing is not recommended as part of the routine evaluation of
hypertension because of various limitations, including a lack of
standardization of methodology and definitions. Importanty,
except in the presence of very high BP values (grade 3 hyperten-
sion), patients, or athletes, with treated or untreated hypertension
should not be discouraged from regular exercise, especially aerobic
exercise, which is considered beneficial as part of lifestyle changes
to reduce BP (see section 7.4.1).




Journal of
Cardiovascular
Development and Disease

Review

Exercise-Induced Blood Pressure Dynamics: Insights from the
General Population and the Athletic Cohort

Petra Pesova 2, Bogna Jiravska Godula 2, Otakar Jiravsky >**(), Libor Jelinek ', Marketa Sovova !,
Katarina Moravcova !, Jaromir Ozana !, Libor Gajdusek 2’4, Roman Miklik 2’3, Libor Sknouril 2,

Radek Neuwirth %3 and Eliska Sovova !

Stanoveni TK v zatézi vypocCtem:
,Radvanského rovnice: hranice TKs v
zatézi= TKs v klidu+ (30xW/kg)

Diastola: stejna nebo klesa, do 100 mm Hg
norma

-~

AHA

MEN = 210 mmHg *

WOMEN = 190 mmHg *

ESC

b

"

MEN = 220 mmHg

WOMEN 2= 200 mmHg

ACSM

b

-

UNIVERSAL = 225 mmHg

Q& suggest a normative increase in SBP of 10 mmHg per MET/




Determinants of BP variability during exercise

T L Age

Increased arterial stiffness with age

@ Sex

Testosterone increase vascular resistence
» » /e
Estrogen modulates vasodilation 7

¥y Cardiovascular fitness 7

Increased SBP with peak workload

R T

1] ..Medication

Antihypertensives modulate BP peaks
NSAIDs raise BP via vasoconstriction

1’§L Genetic factors

Genetics influences
exercise BP response

Type of exercisef
. Aerobic

‘~. Resistence Y
¥ Isometric LS

Aerobic reduces vascular resistance and lower BP; resistance and isometric elevate BP

Figure 2. Determinants of BP variability during exercise. This schematic illustrates the factors

that influence the response of blood pressure (BP) to exercise. Age affects vascular compliance by

increasing arterial stiffness and affecting BP. Hormones such as testosterone and estrogen influence

vascular resistance and vasodilation, respectively, and alter BP. Cardiovascular fitness correlates



Stratifikace rizika

Table 3 Stratification of total cardiovascular risk to quantify prognosis in patients with hypertension®

Other RFs, Blood pressure (mmHg)

asymptomatic OD, High normal | Grade 1 HT Grade 2 HT Grade 3 HT

or disease SBP 130-139 | SBP 140-159 | SBP 160-179 SBP 2180
or DBP 85-89 | or DBP 90-99 | or DBP 100-109 | or DBP 2110

No other RF Moderate risk gh ris

1-2 RF Meoderate risk hlnh gh ri

23 RF Stk high g g 5

OD, CKD Stage 3, A q <y

or diabetes high feaidaiin - e q

CVD, CKD stage 24, 7 _ S X

or diabetes with . N - = - E = 8

OD/RFs

RF: blood pressure (high normal BP; Grades 1-3); gender, age (men >55 years; women >65 yearsy smoling: dyslipidaemia (total cholesterd >190mg/dL and/or LDL >115mg/
dL and/or HDL <40 mg/dL in men and <46 mg/dL in women); fasting plasma glucose 102125 mg/dL; abnormal glucose tolerance test body mass index =30 kg/m™; abdominal
obesity (men =102 om; women >88cm); st degree family history of premature cardiovascular disease (men <55 years; women <65 years). OD: hypertension-induced LV
hypertrophy: carotid wall thickening or plaque; crotid-femoral pulse wave velocity =10 m/s; ankle-brachial index <0.9; CKD with eGFR 30—60 mL/min/1.73 m™; presence of
micro-albuminuria Established cardiovascular or renal disease: cerebrovascular disease; coronary heart disease; heart fallure; symptomatic peripheral artery disease; CKD:
eGFR <30 mU/min/1.73 m*; proteinurix and advanced retinopathy (haemorrhages; exudates; papilloedema).

CKD, chronic kidney disease; CVD, cardiovascular disease; DBP, diastolic blood pressure; HT, hypertension; OD, organ damage: RF, risk factor; SBP, systolic blcod pressure.



VSeobecna doporuceni

* Rezimova opatreni- snizit obsah soli, snizeni nadvahy a obezity, zakaz
alkoholu, zvyseni prijmu zeleniny a ovoce, nekourit, nebrat potravni

IIIIII

* Cetnost vysetieni dle tab

* Farmakoterapie dle guidelines- pozor na doping (betablokatory,
diuretika...)



Current Cardiology Reports (2021) 23: 176
https://doi.org/10.1007/511886-021-01608-x

HYPERTENSION (DS GELLER AND DL COHEN, SECTION EDITORS) f')

Check for
updates

Athletes and Hypertension
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LA'VTKY A METODY ZAKAZANEV §TA’LE
(PRI SOUTEZI | MIMO SOUTEZ)

S5. DIURETIKA A MASKOVACI LATKY

Nasledujici diuretika a maskovaci latky jsou zakazané, stejné jako dalsi latky s podobnou chemickou strukturou
a podobnymi biologickymi ucinky.

Desmopressin, plasmaexpandery (napf. glycerol, nitrozZilni podani albuminu, dextranu, hydroxyethylskrobu a
mannitolu), probenecid, ale ne s omezenim pouze na né.

Acetazolamid, amilorid, bumetanid, furosemid, chlortalidon, indapamid, kanrenon, kyselina etakrynova,
metolazon, spironolakton, thiazidy (napt. bendroflumethiazid, hydrochlorothiazid, chlorothiazid), triamteren a
vaptany (napf. tolvaptan), ale ne s omezenim pouze na né.

Nalez jakéhokoliv mnozstvi latky se stanovenym prahovym limitem (tj. formoterol, salbutamol, katin, efedrin,
metylefedrin a pseudoefedrin) ve Vzorku Sportovce kdykoliv nebo pripadné Pri SoutéZi ve spojeni s diuretikem
nebo jinou maskovaci latkou, bude povazovdno za Pozitivni laboratorni ndlez, pokud Sportovec nema schvdlenou
Terapeutickou vyjimku na tuto ldtku navic k té, kterd jiz byla udélena na diuretikum nebo jinou maskovaci ldtku.




* XY muz 45 let |éCen pro arterialni hypertenzi

Hypertenze a
doping-

ka LU Stl ka * V medikaci dvojkombinace perindopril-
indapamid od PL

* Motosport- jezdi rallye Pariz- Dakar




Co nevime?

* Incidence jednotlivych forem arteridlni hypertenze u rlznych
veékovych skupin sportovcl

e Jak |éCit jednotlivé vékové skupiny sportovcu

* Pri jakém TK je jeste ,bezpecné” sportovat

* Jaké léky nejvice ovlivnuji TK v zatézi a jak

 Kteri sportovci jsou ohrozeni uzivanim potravnich dopliku ve smyslu
zhorseni vyskytu arterialni hypertenze ve vyssim veku

* Jak jednotlivé sporty ovliviuji vyskyt arterialni hypertenze ve vyssim
veku



I PAD NA DRZKU JE POHYB
DOPREDU

Dokitor povedal, 2o potrebule viac pohybu.
Tak mu tri ket do t¥idina skrjvam dialkové oviddanie.

«Zdravy uréité nejste, protoze
dnes uz je medicina tak pokrodild,
ze zdravy Clovék neexistuje.”
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