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ESH Guidelines

2023 ESH Guidelines for the management of
arterial hypertension

Lhe Task Force for the management of arterial hypertension
of the European Sociely of Hypertension

“ndorsed by the International Society of Hypertension (ISH) and the European

Renal Association (ERA)

4.4 Blood pressure during exercise

BP increases during dynamic and static exercise, and the increase is more pronounced for SBP than for DBP [99], althoug
only exercise SBP can be measured reliably with noninvasive methods. The increase in SBP during exercise is related 1
preexercise resting BP, age, arterial stiffness and abdominal obesity, and is somewhat greater in men than in women [10(
There is some evidence that an excessive rise in BP during exercise predicts the development of hypertensio
independently from BP at rest [100]. There is currently no consensus on the normal BP elevation during exercise. Accordir
to a consensus document of the European Association of Preventive Cardiology, a BP above 220 mmHg in male ar
200 mmHg in female measured at peak exercise during cycle ergometry warrants further clinical evaluation including ABP.
[101]. Two interesting recent findings are that (i) the BP response to submaximal exercise may have a greater prognost
significance than BP measured at peak [101] and (ii) exercise hypotension may also be a sign of an underlying CV disea:
[100]. Nevertheless, exercise testing is not recommended as part of the routine evaluation of hypertension because of variot
limitations, including lack of standardized methodology and definitions. The BP rise accompanying exercise should n
discourage patients with treated or untreated hypertension from engaging in regular exercise, especially aerobic exercis
except in the presence of very high BP values (grade 3 hypertension). Regular exercise represents an important lifesty
intervention to chronically lower BP (see Section 7.3).



Daily physical activity and structured exercise is recommended for adults
with elevated BP to reduce BP and improve cardiovascular risk profile. It
is recommended to strive for at least 150-300 minutes of aerobic exercise
a week of moderate intensity, or 75-150 minutes a week of aerobic
exercise of vigorous intensity or an equivalent combination. Sedentary
time should also be reduced and supplemented with dynamic resistance

exercise (2-3 times per week).

Zvyseni PA 0 10 MET tydné snizuje vyskyt hypertenze o 6%
Plati pro obé pohlavi, vék i etnikum.
Nejlepsi vliv u osob se sedavym chovanim.



2024 ESC Guidelines for the management of
2Jevated blood pressure and hypertension

)eveloped by the task force on the management of elevated blood pressure and
ypertension of the European Society of Cardiology (ESC) and endorsed by the
uropean Society of Endocrinology (ESE) and the European Stroke Organisation (ESO)

Regular aerobic exercise (eg. at least 30 min of Moderate intensity aerobic exercise of =150 min/week

maoderate dynamic exercise on 5-7 days/week) is (=30 min, 5-7 days/week) or alternatively 75 min of

recommended. vigorous intensity aerobic exercise per week over 3
days are recommended and should be complemented
with low- or moderate-intensity dynamic or isometric
resistance training (2-3 times/week) to reduce BP and
CVD risk.

Body-weight control is indicated to avoid obesity (BMI It is recommended to aim for a stable and healthy BMI
>30 kgfm2 or waist circumference > 102 ecm in men and (20-25 kgjmz} and waist circumference values (<94 cm
>88 cm in women), as is aiming at healthy BMI (about in men and <80 cm in women) to reduce BP and CVD
2025 k_g,’mz} and waist circumference values (<94 cm in risk.

men and <80 cm in women) to reduce BP and CV risk.



Aerobic exercise training
At least 150 min/week moderate-

" intensity or 75 min/week vigorous

intensity: brisk walking, jogging,

cycling, swimming
(Class I)

. Increase daily physical activity

(steps/day, take stairs, walk/cycle)

| Avoid sedentary lifestyle

Isometric resistance exercise
training:
Low-to-moderate-intensity

(3 sets of |-2 min contraction:
hand-grip, plank, wall sit)

'

Dynamic or isometric resistance training to
complement aerobic exercise training

2-3 times/week
(Class I)

)

Dynamic resistance exercise

\ training:

” x’f

e

Large muscle groups, low-to-

moderate-intensity (2-3 sets with

10-15 reps.: squat, push-ups, sit-up)

(=~

BP
Reduction

?

CV Risk
Reduction

@Esc—



sirculation

HA SCIENTIFIC STATEMENT

Resistance Exercise Training in Individuals
Nith and Without Cardiovascular Disease:
X023 Update: A Scientific Statement From the

\merican Heart Association

RT snizuje celkovou mortalitu o 15%, CV mortalitu o
17%, vyskyt DM o 17% (30-60 minut tydné)

Kombinace AT a RT snizuje celkovou mortalitu o 40-
46%



Table 1.

Associations of Resistance Training With Nontraditional Cardiovascular Risk Factors

Small or modorata improvemanis in fimees in adufts with and without CVD (+1 to 3 mL-kg~"-min~' in Vio,max) 5" For peo-
pla with coronary haart disease, similar improvements in Vio max shown with BT (17%) as with 2arobic training (21%)'®

« T.or i

Low-intensity to moderate-intensity RT favorably associated with: lower central {-0.7£1.4 m/s) and peripharal
{—1.3£1.07 mis) PWV.>

Effects of high-intersity AT are inconsistent, identifyimg studies with positive and negative associations with PYWWH

Inflammation (CRP)

L Of e

RT lowers CRP by -0.26 to -0.37 mo/L im aduits ovaral '
RT lowers CRP in adulis with elevated cardiometabolic risk by -2.47 mg/LE

Amiong 3 studies of adults with overweight or obasity, associations for CRP coincided with fat mass reduction.™

Fibrinziysis and
coagulation

T fibrimclysis
++ coagulation

Higher volume and intensity AT asscciated with a greater fibrinofytic response and platalet activity, althowgh on the basis
of limited ‘evidenca in only apparently healthy young adults.®

Amaong patients with coronary arfery disease, a single RT session was associated with improvements in the fibninciytic
raspaonse without elevating polential thrombotic markers 2

Endothelial function

mprowemeants of =2%—3% (fow-meadiated [:IiFa!inn} in adutts with and without cardiometabolic conditions 2=

Depression and
anxiaty

hodarate-offect sizes in reduction in depressive sympioms (ES=0.68p.%
Small-io-moderate effoct in reductions in anxioty (ES=0.33) =

Quality of life

Positive effect on manizl health—relaled Col measures, including total Mental Component (E5=0.54), Mental health
{ES=0.64}, and Vilality (ES=039).

Positive affect on physical heglth-related Ool measures, including total Physical Component (E5=0.50), Bodily pain
{ES=0.81), General healih (E5=0.57), and Physical functioning (ES=0.40)

Sloap

T leap quality

hindarate-affect sizes in batier sloep outcomas, with the strongest beneficial associations for sloop guality. Associations
aro losg consistont for sloop duration. 7

CRF indicates C-reactive protein; CVD, cardiowascular disease; E5, effect size; PWY, pulse wave velocity, Qol. quality of Iife; and HT, resistance training. T represents
direct association; Lrepresents inverse association; « represants no association




Table 2. Associations of Resistance, Aerobic, and Combined Training With Traditional CVD Risk Factors

Blocd + + + HT, AT, and CT have similar favorable, small | Systolic BP significantly reduced after RT (-1.8
pressure to moderate effects on both systolic and mm Hgl and AT (-3.5% mm Hg), but insignificantly after
diastolic BP CT (1.4 mmHg)

Dhzstalic BP significantly raducad after AT (3.2
mm Hg}, AT {~2.5 mmHag), and CT {-2.2 mmHg).®

Mo significant differencas Detwsen training types.

Lipid profila + + + RT, AT, and CT have similar favorabla small RT, AT, and CT improve fipid profile {eq, trighyceride,
to moderate effiects on ipids HDL and LD cholestenol) by 4%—3%:. Mo significant
differences betwean training typas 33
Glyzamic + + +Hr Al modes have benaefits. CT may have the In pationts with type 2 dizheates, CT lowered HbA1C
cantral strongest aesociations fellowsad by AT, by DL17% more than AT, and AT lowarad HeATS by
then AT. 0.20% more than RT.*

In patients with prediabetes, CT and AT are suparior
1o BT in redwcing Hb#A1G and CGT is most sffective in
controlling fasting beod glucose lewels. '™

Body weight: AT ang CT have small to moderate effects Greater reductions in body waight im CT [-2.0 kqg)
Weight loss | @ + + on weight loss. CT may be most beneficial | and AT (1.2 kg), compared with RT*
for weight maintenance.
Wiaight 1] - - When usad in zombination with AT, AT may halp as-
meainte- sist with weight loss or maintenance by increasing
nance resting metabolic rate, fat cxidation, and loan mass.®
Body ++ + +H RT is mora benaficial for lean mass gains Lean body mass improves more in CT (+0.9 kg) and
composition: than AT RT {+1.3 kg, compared with AT
Loan mass
Fat mass o ++ +H AT iz more beneficial for fat mass loss than Greater reductions in fat mass in CT (—1.9 kgl and AT
AT. {—1.2 kg), comparad with RT.*
CT prowides tha groatest banafite for both CT iz lzo swperior o AT or HT for reducing subouta-
fat and laan mass. naous sbdominal fat =

-+ =mall to moderate bonafit; ++ modarate benefit, +++ moderata to large bonafit. 0 no effect ‘r= resistance training; & = aarobic training; andT-r.ﬁ =
combined traming. AT ndicates asmobic training; B F, blood prassure; CT, comibination fraining; HoA 1, hemoglobin A1C; HOL, high-density fpoprotein; LDL, low-density
fipoprotain; and AT, resistance training.



Panel A Resistance Training Prescription Components

RT Frequency per Muscle
Percent of 1-RM Number of Reps 9 P & Population
Intensity week Adaptation
=40% 1-Ri 15-20raps = 2 days/week Enduranca ::ﬁ?e:f:
Moderate Etrangth
) ALHE0% 1AM B-12raps = 2 days/week Ef:ﬁ_m::: Fm
Intensity | ’
- 1T ooy e N Haalthy adults
- '.'.--T_Gj-'_‘t 1
L R 1-Greps = 2 days/wesk Strength ﬁﬁﬁf:
5 Pt -:...-\.l_\' = '|-Ir—'..ll a Fa
re 1 Ee! |.El}“’ . strength

Panel B Contraindications to Resistance Training

Absolute Contraindications
Unstable coronary heart disease
Decompensated heart failure
Uncontrolled atrial and/or ventricutar arrhythmias
Severe pulmonary hypertension (mean pulmomnary arterial pressure >55 mm Hg|
severe and symptomatic aorticstenosis
Acute myocarditls, endocarditis, or pericarditis
Uncontratied hypertansion {>180/110 mm Hg)
Aarticdissection
Marfan syndrome
Highintensity RT in patients with active proliferative retinopathy or moderate or
worse nonpraliferative diabetic retinopathy

" L L - L] - "
. L J L J L L

Relative Contraindications
{oonsult a physicien before participotion)
Individuals with defibrillators ar pacemakers
Diabetes
Controlled hypertension
Musculoskeletal conditions or limitations
History of stroke

Low functional capacity (<4 MET3)




Major Muscle Group,
cCessory muscle group

Pectoralis,
anterior deffoids,
tifceps

Example Exercices

Chest press

Push-up : !

Deltoids

Shoulder press H .E Shoulder raise ﬁ E

Rhomboids,
latissimus dorsi,
rear deltoids, biceps

Seated row % ,ﬁ Eent-overmw{*

Triceps brachil Trice ps extensian i I
Biceps brachii Bicaps curl
Quadriceps, ! ; q
Hamstrings, and Squat Lunge
Giluteals
Gastrochnemiue, s ﬁ @
RS Caif raise i ’
— —
Abdominals,
obliques Abdominal crunch
Quadratus

iumborum

Back extension

Resistance training is for everyone

Adults of Females and Adults with
all ages males chronic conditions

!gg!gd\!m postpartum

Preanant and

LN L]
&

Resistance training can be perlormed in many ways

Machines

Body weight
ENETGISES

Free weights

Resistance bands

i

Sessions can be as brief as 15-20 minutes

Feeus on B ta 10 different exercisea invelving major muscle groups

d e & & =T &t

<l
S

Impactaon CVD Risk Factors

Traditional Hisk Factors: Non-traditional Hisk Factors:

x>
E Anerial stffness
Endothelial functioy
Blood Pressure Clucose .
Chronic

£ inflammation

:"--' “__|h1|

:'.f__ . _j"-.\; Cardiorespiratory

/f i T fitness

Lipids Depleaaiurl &
anxiety

Figure 3. Summary of resi:
exercise training.
CVD indicates cardiovascular
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ig. 3 Acute physiological responses post-isomelric exercis. ATP
denosine triphosphate, SE7 baromefiex effectivencss mdex. SRS
arorefles sensitivity, EOAF endothelium-derived hyperpolarising

factor, 1ET momefric exercise trening, K potessiom, LV left ventrioe
Tar, NS nucleus tractus solitaru:, TPR total peripheral resistance

voluntary contrastion, J8P systolic blsnd prossom

Fig. 2 Modes of isometric exereise trainimg. JBF diastolic blocd pressure, HR,_, peak beart rate, JET isomelric exercie training, MVC max imal



Isometric Exercise Training

Diastology
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wvbova aktivita u pacientu s hypertenzi

Trvani

Typ pohybové
aktivity

Nejlépe denné /3-5x tydné

Stredni intenzita Vysoka intenzita

3-5,9 MET >6 MET

64-76% maximalni tepové frekvence  77-93% maximalni tepové frekvence
Rychla chiize, pomala cyklistika, Jogging, béh, cyklistika nad 15
sekdani travniku, golf, ¢tyrhra tenis km/hod, tenis dvouhra, volejbal...

1000 MET/min/tyden

150 (300) min/tyden 75 (150) min/tyden

Mozno rozdélit do 10 minutovych cvic¢eni

Aerobni (5 dni)

Odporovy trénink (posilovani) (2dny)

Dynamicky

2-3 serie /8-12 opakovani/60-80% opakovaciho maxima

Starsi a v dekondici 10-15 opakovani na 60-70% opakovaciho maxima
Isometricky

Trénink flexibility, balance (soucast cvicebni jednotky)



Mezery v poznani

* Pomeéry slozek PA
* Individualni nastaveni PA
e Jak zlepsit adherenci



Obsah prednasky

* Uloha zatéZového vysetieni




/atézoveé vysetreni
* Neni doporucovano rutinné o osob s hypertenzi

* Ale na druhé strané VO2max je nejlepsi prediktor rizika (Ross et. al)

AHA SCIENTIFIC STATEMENT

Importance of Assessing Gardiorespiratory Fitness
in Clinical Practice: A Case for Fitness as a Clinical
Vital Sign

A Scientific Statement From the American Heari Association



/atezova vysetreni

* Provadeét rutinné pro zhodnoceni funkcni kapacity

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

* Monitorace EKG béehem zatéze
* Reakce TK na zatéz
e Znalost hodnoty VT1, VT2- nastaveni parametru tréninku



Reakce tlaku na zatez

Hypotenzni reakce

Hypertenzni reakce

Pokles STK 0 10 mm Hg
pod pocatecni TK i pres
rostouci zatéz

Pokles STK pod 20 mm
Hg pod nejvyssi
hodnotu pfi zatézi
Neschopnost zvysit STK

béhem zatéze

Maximalni TK v zatézi 2210
mm Hg u muzl nebo > 190
mm Hg u zZen

Maximalni DTK 2110 mm Hg
STK v submaximani zatézi

2150 mm Hg

PriCiny: tézka dysfunkce levé
srdec¢ni komory, obstrukce
vytokového traktu levé
komory, tézka ischemie
myokardu.

Abnormalni sympaticka
kontrola, plicni hypertenze,
centralni vendzni obstrukce,

medikace betablokatory

Preexistujici hypertenze,

maskovana hypertenze,

Doporuceni

Muzi 2210 mm Hg
Zeny 190 mm Hg
Muzi 2220 m Hg
Zeny 2200 mm Hg
Vsichni 2225mm Hg



Hypertenzni reakce na zatez- STK

irculation & i Fletcheretal ~ Exercise Standards for Testing and Training 875
Associations
it R“"f"“‘*“"““’““" f“gﬁﬁ;;f}ﬂﬂg:‘;:‘;ﬁ:;;f? el i "‘5"“‘“‘_“-‘“‘ - 1ding on genetic be heard down to 0 mmHg in some normal subjects. A nor-
i %ﬁ.ﬁ?gﬁfﬁ?ﬁ;ﬂ;ﬁlﬁEgﬁmfﬁf&ﬂiﬁmfﬁﬁ_’ﬁﬁm mal systolic blcod pressure response to progressive exercise is
G deperdent on both sex (higher in males) and age (higher with
L] q. . - i
Circulation. 2012;126:2261-2274: ori sblished online September 5, 2012; advarcing age).” The average nise in systolic blood pressure
reulation. dm i 1161 Cl%uuljlgl e Septem L g cg ] :g } p‘

e31826£b946 i 5y slenn o exer-

o | SRR LEEE R ] AT oA ™ on TR Asan

EACPR/AHA Scientific Statement

2016 Focused Update: Clinical Recommendations
for Cardiopulmonary Exercise Testing Data

during a progressive exercise test 1s abou: 10 mm Hg/MET.

:
N

Assessment in Specific Patient Populations biecse 8P Proiles nsioptn Y respns o serie and e o 0P o~ mm g 36 mL " i e
Vi Hall, MD"s Mo T Pispls MD. PAD, FESC™: Jontis Myers PhD, FAHTA: Car . Lie. MD (m Hy Ve afad iy

dil M klid- peak 50-60 mm 'F?fgum:g';ﬁmmﬁﬂﬂﬂ'-WfﬂmHﬂfﬂHﬂﬂE

# [BP rmn te sam or lopt decraaess

dil Z klid- peak 40-50 mm Hg



Journal of
Cardiovascular

Development and Disease

Review

Exercise-Induced Blood Pressure Dynamics: Insights from the

General Population and the Athletic Cohort

Petra Pesova %, Bogna Jiravska Godula !, Otakar Jiravsky >3*(, Libor Jelinek ', Marketa Sovova !
Katarina Moravcova !, Jaromir Ozana !, Libor Gajdusek 24 Roman Miklik %3, Libor Sknouril 2,

Radek Neuwirth %3 and Eliska Sovova !

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

Diastola: stejna nebo klesa, do 100 mm Hg
norma

’

MEN = 210 mmHg * ]
AHA
g WOMEN = 190 mmHg * J
§ ( MEN = 220 mmHg ]
ESC r WOMEN = 200 mmHg }
-

ACSM

b

4

b

UNIVERSAL = 225 mmHg

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




Determinants of BP variability during exercise
v Age

Increased arterial stiffness with age

Testosterone increase vascular resistence /#7248

Estrogen modulates vasodilation A,

A

N\
’ i
4
5 o L ..
B ¥
2 : .

Increased SBP with peak workload

"@’ Cardiovascular fitness 7#

1 ..Medication
Antihypertensives modulate BP peaks
NSAIDs raise BP via vasoconstriction

ﬁ Genetic factors

Genetics influences
exercise BP response

Type of exercise
X Aerobic
~. Resistence \Q _.
e Vi |f
T Isometric G

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 BF. Hormones such as testosterone and estrogen influence

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



Journal of the American Heart Association

ORIGINAL RESEARCH

Association of Blood Pressure Responses

to Submaximal Exercise in Midlife With the
Incidence of Cardiovascular Outcomes and
All-Cause Mortality: The Framingham Heart
Stuady

Joowon Lee, PhD; Ramachandran S. Vasan, MD; Vanessa Xanthakis, PhD

CLINICAL PERSPECTIVE

What Is New?

= \We observed significant associations of higher
exercise blood pressure and delayed blood
pressure recovery after submaximal exercise

with a higher risk of hypertension, subclinical
and clinical CVD, and all-cause mortality in mid-
dle-aged to older adults.

What Are the Clinical Implications?

* Submaximal exercise blood pressure and blood
pressure recovery after submaximal exercise in
midlife may provide important prognaostic infor-
mation on the risk classification of new-onset of
hypertension, cardiovascular disease, and mor-
tality in later life.

J Am Heart Assoc. 2020;9:e015554. DOI: 10.1161/JAHA.119.015554



Mezery v poznani

e Ktery TK v zatézi |épe predpovida prognozu pacienta
* Jak nastavit PA u osob s vysokym TK pri nizké intenzité zatéeze



Obsah prednasky

* Hypertenze a sport



Hypertenze a zpusobilost ke sportu

@ ESC European Heart Journal (2020) 00, 1—80 ESC GUIDELINES

European Society doi:10.1093/eurheartj/ehaaé05
of Cardiology

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

The Task Force on sports cardiology and exer«

cardiovascular disease of the European Societ) -1

Doporuéené postupy ESC pro sportovni kardiologii

a pohybovou aktivitu pacientti s kardiovaskularnim
onemocnéeénim, 2020.

Souhrn dokumentu pfipraveny Ceskou kardiologickou spole¢nosti

(2020 ESC Guidelines on sports cardiology 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



Doporuceni sportovni aktivity Vysetieni Frekvence
kontrol
Dobie kompenzovany TK Vsechny sporty Anamnéza, fyzikalni vysetieni, EKG, echokardio, rocné
RF: 0 zatézoveé vysetreni
Postizeni cilovych orgénti: 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

zatézoveé vysetieni

Dobi'e kompenzovany TK
RF: kontrolované

Postizeni cilovych organti:
ano

Komplikujici onemocnéni:

ano

Vsechny sporty kromé silovych
sportl zvysujicich TK

Anamnéza, fyzikalni vySetieni, EKG, echokardio,

zatézove vysetieni

6 mésicu




Mezery v poznani

e Které léky na hypertenzi jsou nejvhodnéjsi pro sportovce
e Jak snizit vyskyt hypertenze u sportovct (Uprava tréninku?)

* Jak jednotlivé sporty ovliviuji vyskyt arterialni hypertenze ve vyssim
veku



Obsah prednasky

* Hypertenze, medikace a pohyb



DOPING

Absolutné zakazané latky

Neschvalené latky

Anabolické latky

Peptidové hormony, ristové faktory a souvisejici latky
Beta-2-agonisté (s vyjimkou inhalovaného podani)
Hormonové a metabolické modulatory

Diuretika a dalsi maskovacf latky

Metody zakazané vidy

Zvyseni prenosu kysliku

Chemicka a fyzikalni manipulace

Genovy doping
Latky a metody zakazané pri soutézi
Stimulaéni latky

Narkotika

Kanabinoidy (Kanabinoidy jsou zakazany s vyjimkou kanabidiolu (CBD). Doplriky obsahujici CBD mohou byt kontaminovény THC, coZ je na seznamu zakazanych latek a metod

WADA

Glukokortikosteroidy (Lokalni aplikace (bez oznamovdéni): Masti, krémy, o¢éni/udni kapky, inhalaéni spreje pro ORL, inhalaéni léky pro respiraéni obtiZze, nitrokloubni aplikace,

cilené injekce do Slachovych pochev a okoli nervii. Celkové podani (vyZzaduje terapeutickou vyjimku): Tablety, i.v. injekce, intramuskuldrni injekce, rektalni aplikace).

Latky zakazané v urcitych typech sporti

Beta-blokatory (napf. ve sportovnich bobech, lyzovani, snowboardingu, zdpasu, stfelbé atd.)




Betablokatory a pohyb

> Curr Res Physiol. 2021 Oct 28:4:235-242. doi: 10.1016/j.crphys.2021.10.002. eCollection 2021.

The Impact of beta blockade on the cardio-
respiratory system and symptoms during exercise

Eldar Priel 1 2, Mustafaa Wahab 1, Tapas Mondal i Andy Freitag 1 PaulM O'Byrne e

Kieran J Killian 1, Imran Satia ! 2

Affiliations + expand
PMID: 34988470 PMCID: PMC8710988 DOI: 10.1016/j.crphys.2021.10.002

Results: 42,771 subjects were included 7,787 were receiving beta-blocker [mean age 61 yrs, BMI 28.40
kg;’mz, 9% airflow obstruction (FEV1/FVC<0.7)] and 34,984 were not [mean age 51yrs, BMI 27.40 kg/
m? 11% airflow obstruction]. Heart rate was lower by 18.2% (95% C.I. 18.15-18.38) (p<0.0001) while
Oxygen pulse (VO,/HR) was higher by 19.5% (95% C.I. 19.3-19.7) in those receiving beta blockers.
Maximum power output (MPQ) was 3.3% lower in those taking beta-blockers. The perceived effort
required to cycle and breathe (mBorg) was 8% lower in those taking beta-blockers.



Kazuistika- muz 23 let- zatézove vysetreni s
netablokatorem a s ACE inhibitorem

VO2 max/kg (ml/kg/min) 30,6 39,9
W max/kg 2,7 4

TK max (mm Hg) 250/80 210/90
TF max 152 187

TF pfi anaerobnim prahu 132 155



Mezery v poznani

* Ktery betablokator nejméné ovlivinuje kardiorespiracni zdatnost?
e Jak ovlivnuje kardiorespiracni zdatnost verogalid?

* Ktery lék je nejvhodnéjsi pri vyskytu hypertenzni reakce na zatez?
e Jaky je vliv potravnich doplnkd na vznik hypertenze u sportovct?



Ceské rekordy »  Sport » Nejdelsi vydrz v planku

ELSI VYDRZ V PLANKU

nych 9:38:47 h. v planku je novym svétovym rekordem!

k z Pisku vydrzel ve cvicebni pozici zvané plank (tzv. prkno) nepretrzité po dobu 9 hodin 38 minut a 47

nk je izometrické cviceni zpevnujici povrchové i vnitrni svaly vSech Casti téla, zejména bricha. Jeho spravné
spociva v opirani o lokty a Spicky u nohou, pricemz télo je vypnuté v jedné roviné. Dotek jiné casti téla

)u neni povolen.

rekordu bylo dosazeno v sobotu 20. kvétna 2023 v ramci programu 4. kongresu védomého Zivota AVATAR,
nal v plzenském Parkhotelu.

dii najdete na strankdch Ceské knihy rekordi a v Muzeu rekordt Pelhiimov.
NEJ... a dejte nam o tom védet!
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)Y V POHYBU!
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