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Proc mérit krevni tlak? Jednoducha odpoveéd.

High blood pressure |
Tobacco smoking, including second-hand smoke |
Household air pollution from solid fuels:
Diet low in fruits
Alkcohol use |
High body-mass index |
High fasting plasma glucose 9
Childhood underweight |
Ambient particulate matter pollution-

CVD Burden Attributable to Modifiable Risk Factors

1. High systolic blood pressure 1. High systolic blood pressure

2. Dietary risks 2. Dietary risks

3. High LDL cholesterol 3. High LDL cholesterol

4. Air pollution 4. Air pollution

Physical inactivity and low physical activity | [
Diet high in sodium | I |
Diet low in nutsandseeds | [ 6. High body-mass index 6. Tobacco
Iron dEﬁCi“"':Y- i 1 7. High fasting plasma glucose 7. High fasting plasma glucose
Suboptimal breastfeeding

- 8. Kidney dysfunction 8. Kidney dysfunction
High total cholesterol

Diet low in whole grains
Diet low in vegetables
Diet low in seafood omega-3 fatty acids

9. Non-optimal temperature 9. Non-optimal temperature

10. Other environmental risks 10. Other environmental risks

||

Drug use
- 12. Low physical activity 2. Low physical activity
Occupational risk factors for injuries S R W JRTYSICER SLUVIY
= T T
05 2 4 6
Disability-adjusted life-years (%) I Metabolic risks P Environmental/occupational risks I Behavioral risks

Death (DALYs) CvD

Lancet. 2012;380:2224-60. J Am Coll Cardiol. 2020;76(25):2982-3021
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ZTRATA ZDRAVYCH LET NA VRUB VYSOKEHO KREVNIHO TLAKU

GLOBAL BURDEN OF DISEASE STUDY
Metabolic Risks

Ztrata zdravych let /100 000 obyvatel High systolic blood |
pressure

High LDL cholesterol -

i ischemic heart disease

B Ischemic stroke

B Intracerebral hemorrhage

B Subarachnoid hemorrhage

B Hypertensive heart disease
- |

$ &

Attributable Age-Standardized DALYs per 100,000

High body mass index 4

High fasting plasma |
glucose

Kidney dysfunction -

o
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Implementace kardioprotektivnich opatreni v sekundarni prevenci

@ESC o on FASTTRACK - CLINICAL RESEARCH
i;‘a‘:‘gf;;f:'““ https//doi.org/10.1093/eurheartj/ehae558 Epidemiology, prevention, and health care policies

Variation in secondary prevention of coronary
heart disease: the INTERASPIRE study

INTERASDIREQ )

91% Did Not
13% Act
Sr:mok?n';e f‘ Attend* Cardiac
w Rehabilitation
() { T
* Coronary Heart Disease Patients @?
* 14 Countries from all 6 WHO Regions
67% not at 61% BP
PA Target « 4548 Participants Enrolled 2020-2023 2130/80 mmHg

+ Secondary Prevention Guideline Targets

' Assessed a Median 1 Year after Index Event at
&)
&

41% Central ' 60% LDLc
Obesity 67% Dysglycaemia 21.8 mmol/L
(DM or IFG)

A: pacienti jsou lajdaci
1. malo vysvétlujeme?
2. malo kontrolujeme?

3.jetomarné

B. nedlsledni jsme my
1. opatreni jsou pfilis komplexni
2. chybi model multioborové péce

3. jsme inertni
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Vykonavatelem komplikaci u hypertenze je poskozeni
organu (HMOD)

[\ [0)

RE-ENTRY

—

organové poskozeni

riziko

hypertrofie levé komory
albuminurie

, diastolicka dysfunkce
reverzibilita endotelidlni dysfunkce
ztlusténi intima/media

1 - int?
2018 ESC/ESH Guidelines for the management of arterial hyy Kd € j € no-reen t ry p oin t * Lékatsks fakulta )
European Heart Journal (2018). doi:10.1093/eurheartj/ehy339. @ Univerzity Palackého 1. INTERNI KLINTKA
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STRATIFIKACE KV RIZIKA PODLE PASMA TKS

QRISK2 scores: L. L.,
100 B <10-0% KV riziko neni binarni
B 10-0-19-9%

\

g 257 =Py normotenze/hypertenze,

£ B >30.0% ale kontinualni.

.g 204

s

& a5

o

&

B 107

2

£ ]

& 5 Between Jan 1, 2011, and Nov 31, 2018,
e 1 098 991 patients were included in the

o N cohort and followed up for a median of 4-3

1;\,'\9 0;\',\9' Q/’\/O’ ;{))o’ ;\,b‘o 0;\‘;9 Q;\‘,OQ Q;\’,\Q 7:&0 years (IQR 2:6—-6-0; total follow-up of 4-6
S o N o Q Qo Q million person-years).
R N N O person-years)
Systolic blood pressure (mm Hg) Herrett E, et al. Lancet healthy Longev. 2022; 3:e22-e30

Vyse KV rizika nekoreluje s tradi¢ni hranici arterialni hypertenze, od niz za¢iname zvykle Iécit.




Zmeéna perspektivy v chapani rizikové sily krevniho tlaku:

Nebezpedi hypertenze nezacina od 140/90

Lékarska fakulta P
C ? Univerzity Palackého . INTERNT KLINIKA
q KARDIOLOGICKA




ProC nespoléhat jen na tlak v ordinaci?

TK < 130/85 mmHg TK v rozmezi 130-159/85-99 mmHg TK >160/100 mmHg

NORMOTENZE HYPERTENZE BILEHO PLASTE? HYPERTENZE
MASKOVANA HYPERTENZE?




Informativnost metod meéreni krevniho tlaku

Furthermore, with respect to ambulatory blood pressure measures, night-time systolic blood pressure was about six-times more informative for death than clinic

systolic blood pressure and nearly twice as informative as daytime systolic blood pressure.

All-cause death Cardiovascular death
Confounder- Informativeness*  Confounder- Informativeness*
adjusted ¥* statistic adjusted x* statistic
Clinic systolic 61.2 100% 29-1
— 24-h systolic 293.1 479% 135-4
Daytime systolic 233.0 381% 113-3
Night-time systolic 3617 591% 175-8

*Informativeness of the given measure (as indicated by the confounder-adjusted ¥* statistic relating It to mortality),
as a percentage of the informativeness of clinic systolic blood pressure. Models adjusted for age, sex, smoking status,
BMI, diabetes status, dyslipidaemia status, previous cardiovascular disease, and number of antihypertensive drugs.

Table 3: Relative informativeness of different blood pressure indices for all-cause death and
cardiovascular death

Lancet 2023; 401: 2041-50 https://doi.org/10.1016/ S0140-6736(23)00733-X




Okamzity tlak v ordinaci vypovida o prognoze pacienta
nejmeéné ze vSech zpusobu méreni

Office BP
measurement

Home BP
monitoring

Ambulatory BP
monitoring

- telemonitorace, digitalni intervence a aplikace mobilniho
zdravi jsou prospésné v managementu krevniho tlaku

- zasadni je kontrola pristroje a techniky pacienta

ESC guidelines elev. BP and hypertension 2024, 2023 ESH guidelines.
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5.4.1. Home monitoring

There are over 50 trials of different self-monitoring-based interventions.”>

Self-monitoring is associated with lower mean systolic BP at 12 months
[-32mmHg 95% confidence interval (Cl) —49 to —1.6 mmHg].”*
Furthermore, there are known benefits of telemonitoring, digital interven-
tions, and mobile health in managing BP.”>~" Self-monitoring is also likely
to be cost-effective.”? Unfortunately, in clinical practice, some patients
may not provide reliable information on their home BP, and both their de-
vice and measurement technique need to be checked.

- vice nez 50 studii prokazuje efektivitu
vyuziti HBPM

- domaci méreni snizuje vyznamné
systolicky krevni tlak

- vyuziti HBPM je cost-efektivni

Lékaiska fakulta .
Univerzity Palackého I INTERNI KUN{!‘(A
v Olomouci KARDIOLOGICK

FAKULTNI NEMOCNICE OLOMOUC




Tlak v ordinaci neni idealni zpusob vedeni |éCby

TABLE 12 - Clinical utility of office and out-of-office BP measurement methods

Clinical use TK v ordinaci HBPM (doméci TK) 24 h ABPM
Screening | e + -
Initial diagnosis + ++ A
Treatment + ++ ++
titration
Follow-up ++ || £r +
Main indication skrinink nelécenych . preferovana metoda pro ! preferovana metoda
jedinct/follow up dlouhodoby follow-up pro vstupni diagnozu
Hypertension 2140/90 2135/85 2130/80
(mmHg)
titrace lécby titrace lécby

ESC guidelines 2023 European Heart Journal (2021)ESC/ESH PRACTICE GUIDELINES



TK v rozmezi 130-159/85-99 mmHg

Ted' neprsi.

Office BP
measurement

Home BP
monitoring

Tento tyden prselo jen jednou

K1: Srazky deito [mm]

Ambulatory BP
monitoring

Ale v noci lilo!

...................................

K8: Tepl.vzduchu [°C]

AN CAWA"Y

| s s 2 Ui
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Co oko nevidi, srdce neboli? z— *

- méreni tlaku v ordinaci

Denni MH Nocni MH

Ranni MH
- alkohol - pracovni stres
- chlad, mikrovaskularni - koufteni (i pasivni)

- excesivni fyzicka aktivita

a endotelidlni dysfunkce
- vysokoslana dieta

- excesivni fyzicka aktivita

Maskovana hypertenze koreluje s rizikem umrti, KV prihod a srdecniho selhani



Domaci monitorace krevniho tlaku - DMTK

validovany pristroj - 4

' 2>120/70=

elevovany TK

' 2 135/85 a vice

l:ypertenze

zaznam hodnot do tabulky
nebo paméti pristroje
sdileni s Iékarem prezencné
nebo distancné

Use a validated BP
device

Hypertension:
average HBPM
>135/85 mmHg

Record and average all
readings and present
results to clinician

|
& . 5 minut klidu pred mérenim

Measure BP in a quiet room
after 5 min of rest with arm
and back supported

duplicitni méreni vzdy

Obtain two readings
on each occasion,
1-2 min apart

2x denné min. 3 aidealné 7 dni

Obtain readings twice a day
(morning® and evening) for
at least 3 and ideally 7 days

@ Far—




Duraz na spravné provedeni a zapis

TABULKA NAMERENYCH HODNOT

Validovany

pristroj

www.stridebp.org
www.validatebp.org

www.dableducational.or
g

Tucker et al., 2017

Edukace
techniky méreni

(7,
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Hodnoti se
zasadné o
nejméné z 12

hodnot

vy

1. MESIC

datum od:

systolickj

diastolicky

réno
3. den

vefer

rann

4. den

vefer

rann

5. den

vefer

rano

6. den

vefer

rano

7.den

vefer

S 0 PV U P PR P R R R PR R R N U P PO PO P P O Y PR

primér2 2. -7, dne

Sedtéte hodnoty v sioupechy fromé priniio dve o vt 24.

.
v Olomouci
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Dlouhodoba péce o hypertenzniho pacienta na
zakladé HBPM podle doporucenych postupu.

PNEV

Domaci méreni je doporuceno k vedeni |é€by hypertenze. (IB)

Kontrola 1x mési¢cné + HBPM a/nebo ABPM az k dosazeni TKs 120-129 mmHg. (IA)

Sdileni vysledk( distanéné je doporuceno mezi kontrolami pfi preskripci medikace (llaC)

U stabilizovanych poucenych pacientl provadéjicich HBPM staci klinicka kontrola ke zhodnoceni KV rizika
1x rocné.

2024 ESC Guidelines for the management of elevated blood
pressure and hypertension

ooooooooo



MOBILNI APLIKACE
ViM, PROC MERIM KREVNI TLAK

je moderni, bezpecna, bez reklam a pacientim dostupna zdarma
umoznuje elektronické sdileni namérenych hodnot s Iékarem

motivuje pacienty k pravidelnému a presnému meéreni krevniho tlaku

Faculty of Medicine
and Dentistry DEPARTMENT OF INTERNAL
KOMPLEXNI MEDICINE | - CARDIOLOGY
KARDIOVASKULARNI CENTRUM UNIVERSITY HOSPITAL OLOMOUC

Palacky University Olomouc




~ MOBILNI APLIKACE
ViM, PROC MERIM KREVNI TLAK

STRUCNY NAVOD, . PREHLEDNY SOUHRN APLIKACE ZA VAS
JAK SI SPRAVNE ZMERITE Jfﬁgg&”fﬁ:;&?gﬁ? ZMERENYCH HODNOT POHLIDA TERMIN PRISTI
KREVNi TLAK

MUZETE SDILET NAVSTEVY U LEKARE
R

y 'l/

¢ wgtent
Ja!(v:&se Spravné prun métent -
mé¥it?

systolicky

Denik méreni

<

. primémé hodnota méfeni za 7 dn @

135/85 mmHg

Navitéva u lékare: 29. 1. 2024

2 Mo
Navsteva
30 MINUT PRED MERENIM: NEKOURIM, NEpLy1
KAVU, NEJIM, NEUZIVAM LEKY, NECVICIM
PRED MERENIM SEDIM 3-5 MINUT v KLipy ‘E"W‘avewence

NEMLUVIM BEHEM
MEREN( i
grA e
oy ™
PAZI S MANZETOU MAM e

3 e7i M
POLOZENOU V UROVNI
SRDCE

Do névstévy lékare zbyvaji 2 dny.
Pokracujte v méfeni.

Historie méFeni Sdilet data 1)

Datum plénované navstévy u lékafe

pauzd ™

= 27.1.2024
gpustt 0dpod

126/78 mmHg, 78 O
731 127/82mmHg, 73 O
o) soickd
& mefe o dies
Dru¥ The¥ 134/82 mmHg, 85 Q)

rolick 1857 130/80 mmHg, 87 )

. Tk s¥®
OBE NOHY
MAMNA 26.1.2024
PODLAZE
MAM OPRENA

ZADA 7 v

130/78mmHg, 68 O
732 125/80rang, 71Q

UloZit datum navstavy

Nemém Naplanovanoy Navstévy
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TAKEAWAY

. Elevovany krevni tlak > 120/70 mmHg neni

benigni a u pacientl s vysokym KV rizikem ma
byt monitorovan a resen.

. Opatreni ke snizeni krevniho tlaku maji byt

komplexni.

. Domaci méreni krevniho tlaku je zaklad

dlouhodobého managementu.

. Sdileni hodnot muze probihat i virtudlné a

s pomoci SZP, optimalné pred kazdou preskripci.

. Esencialni je jednotna metodika a precizni

edukace pacienta i SZP.

Faculty of Medicine

and Dentistry DEPARTMENT OF INTERNAL
MEDICINE | - CARDIOLOGY
UNIVERSITY HOSPITAL OLOMOUC

Palacky University Olomouc
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V centru prevence vam muZeme s péci pomoci.

VFAKULTNiNEMOCNICE'
OLOMOUC

CENTRUM ZDRAVI A PREVENCE
FAKULTN NEMOCNICE OLOMOUC

PERSONAL A
KONTAKTY

KDE NAS
NAJDETE

NASE CENIK

AMBULANCE ~

JAK SE
OBJEDNAT







TABULKA NAMERENYCH HODNOT

datum od: do:

systolcky dastolidg | puls
1den | (ano ;
et |
MANUAL 2.den [ i |- o Trpi jim tretina
B lomou z dospélych
veter |- o -
! o Na které ruce tlakimeri
3.den | rang |- P ).
B o Nejucinnejsileky
1. i
P o Kterym potravinam}
den | gno |- se Vyhnoutass
'3 i
e [ \
5.den | ino ‘Z
veter L
2
6.den | ranp ;
et | . PRy
7.den | ang ;: ‘ — ’_"
1.
- 3 v so tla k‘
pilmér1 2. ~7.dne
Sectéte hod .
kromé

gehavioural g, S8 P el Nenapadna sebevrazda

There are over 50 trials of different self-monitoring-based interventions.”
Self-monitoring is associated with lower mean systolic BP at 12 months
[-32mmHg; 95% confidence interval (Cl) —49 to —1.6 mmHg].”*
Furthermore, there are known benefits of telemonitoring, digital interven-

* Phy5|ca[ activity tions, and mobile health in managing BP./>7® Self-monitoring is also likely
o Sedentary behaviour to be cost-effective.”’ Unfortunately, in clinical practice, some patients
. Sleep q ua|ity/q ua ntity may not provide reliable information on their home BP, and both their de-

vice and measurement technique need to be checked.

* Dietary patterns

* Sodium and potassium intake
* Obesity

* Alcohol consumption ’

Nebud pod tlakem....

increase BP




DOPORUCENKA PRO PACIENTY

NEVIDIS ME, NESLYSIS ME, A PRESTO JSME
STALE SPOLU. JSEM TVUJ KREVNI TLAK.

UDRZUJ ME V OPTIMALNICH HODNOTACH
A JA SE TI ODMENIM. 7
| Vim, pro¢

oo

. _merim

" +  Stihnout v | ROZJEDTETO ‘

& App Store | p ¥ Google Play

Vase dnesni péce o zdravi ma vliv
na kvalitu Vaseho Zivota v budoucnosti.




MOTIVACE PACIENTA

NEVIDIS ME, NESLYS3iS ME, A PRESTO JSME STALE SPOLU.
JSEM TVUJ KREVNI TLAK.

UDRZUJ ME V OPTIMALNICH HODNOTACH A JA SE Tl ODMENIM.

Vase dnesni pé&e o zdravi ma vliv na kvalitu
Vaseho Zivota v budoucnosti.

Stahnéte si mobilni aplikaci
zapisujte si zmérené hodnoty svého krevniho tlaku
pfimo do mobilniho telefonu a sdilejte je se svym lékafem.

" s Stihnout v | ( ROZJEDTE TO

o App Store | . p Google Play _

0.MED.CS

Prahaa,s.  PRO.MED.CSPraha a3, Te 8, 140 00 Prah spublika, www.promed.cz




DENIK TK DLE DOPORUCENI

- RANNi MERENI ¢ VECERNI MERENI LékaFska kontrola dne:
v i | 3 L’ L . b3 ™® ™ ™®
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