Spiroergometrie do Kardiocenter a kardiologickych
ambulanci- pokud ano, jaky prinos, co stoji proti
rozsireni- platby od pojistoven?
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Tabulka &. 2
NYHA Trida V02 ml/kg/min Omezeni
A =20 Zadné aZ mirné
|
1l B G-20 lehké a7 stiedni
] C 1015 stfedni a7 téZke
IV ] <10 tezke

Table 4. Weber and Ventilatory Classification
Schemes in HF Patients

: Table 10. Recommended Procedures for
Mild to none A =20 Measurement of CRF During Routine Clinical Visits

Mild fo A 16-20 | 30.0-35.
moderate

Moderate to | C 1016 I 360 Healtty® |  Option 1: Nonewarcise Nes ot al, %' others in
e estimata of CAF™ Tabla 6
Savar 4 <10 v 450 Option 2- Submaximal | One-mile wak. = 6.min
Ve&/Veo,, indicates minute ventilation/carbon dioxide produc anercise fest or field clinical walk
relationshig; and Vo, axygen corsumption. bastt
Raprinted from Arena at al®™* Copymght & 2011, Amencan Opfion 3: Maximal axercisa Individuzized = or
Azzociation, Inc. test without CPX standardized'™ ramp, othars
in Table 5
Opfion 4: Maximal axercisa indiidusalized ™ or
bast with CPX standardized ramp!s"
Chronic | Maamal exercisa test with indvidusalized mmp'=

disease CPX mesasuras

Box 1 Indications for performing cardiopulmonary exercise

testing

Indications

Investigation of unexplained dyspnoea.
Evaluation of cardiovascular disease.
Evaluation of respiratory disease.
Preoperative assessment for major surgery.
Exercise prescription.

Evaluation of impairment/disability.
Evaluation of exercise tolerance.

Adapted from the American Thoracic Society and American College of Chest
Physicians.®
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Poznamka k tab. 2

Weber a NYHA dle spotreby kysliku
Jestli prdmérny mlady dospély muz ma VO2max 50 ml/kg/min
muZ — osmdesatilety senior ma VO2max 19 ml/kg/min

Zda se vam normalni hodnotit stejnym Cislem spotreby kysliku

(tfeba NYHA 11l 10-15 ml/kg/min) mladika i seniora ?




Appendix 1: Universal CPX Reporting Form (Complete All Boxes That Apply for a Given

ET Indication)

Exercise Modality: [ ] Treadmill

Exercise Protocol:

[ ] Lower extremity ergometer

Peak VO (mlOykg'l'mjn"):
O0O.0o
VOsat VT (mloz‘kg"'min'l):

oo.o

VT as % Peak VO,: (1]

Percent-Predicted Peak VO, (%)*

0.0
Peak RER:

0.0o0d

VE/NVCO:; Slopet:
OdO.o
EOVY] [ ]Yes [ |No

@ E SC European Heart Journal (2018) 39, 1144-1161

European Sociely 4qi:10.1093/eurheartj/ehw180
of Cardiology

SPECIAL ARTICLE
EACPR/AHA scientific statement

PerCO: (mmHg):
Resting: O4d.0d
Increase during ET: 0.0

VE/VO; at peak ET:
Oo0o.o

AQ/AVO,§
OO.d

vEMVY| - .00

PEF (L/min): Pre ET - (1.1
FEV, (L/min): Pre ET - (1[J.Crost T: (1.

Post ET: (J[J.[

Normal [Jor Expiratory Flow Limitation (19

Flow Volume Loops: Compare Maximal Flow Volume Loop to Exercise Tidal Volume Loop

O; pulse trajectory#:

[ 1 Continual rise throughout ET [ ] Early and sustained plateau [ ] Decline

AVO,/AW trajectory#:
[ ] Continual rise throughout ET

| Early and sustained plateau [ ] Decline

Resting HR(beats/min}: 0

Peak HR (beats/min): (1]

Percent of AgePredicted,
Maximal HR**: (JCI1CT &

HRRQu 1_minute (beats): EIE-I'

Resting BP (mmHg):
ooo/ooo

Peak BP ( )
Oooo/ogan

| Maximal Workload

[ ] Treadmill speed/grade:

JO00.0/00.o

[ 1 Cycle ci’g’omctcr Watts:
oo

Resting Pulse Oxmu:iry 5:

(%): (313

Peak Pulse Oximetry (%):

@0 .

ECG Criteria

[ 1No arrhythmias/Ectopy/ST segment changes
[ 1 Arthythmias/Ectopy/ST segment changes: not exercise limiting
| ] Arrhythmias/Ectopy/ST segment changes: exercise limiting

ECG Description

Fatigcue | ] Leg Fatigue[ |

Angina [ ]

Subjective Symptoms (check box for primary termination criteria)
Dvyspnea [ ] Other

Peak RPE

Additional Notes

2016 focused update: clinical recommendations
for cardiopulmonary exercise testing data
assessment in specific patient populations

Marco Guazzi*, Ross Arenal, Martin Halle*, Massimo F. Piepoli*, Jonathan Myers,
and Carl ). Lavie

Online publish-chead-of-print 2 May 2016

ST ARTP statement on cardiopulmonary
Mol exercise testing 2021

FEEEEA)

Andrew Pritchard," Paul Burns,? Joao Correia @ ,® Patrick Jamieson,*
Peter Moxon,' Joanna Purvis,® Maximillian Thomas,® Hannah Tighe,”
Karl Peter Sylvester®®

Box 2 Known risk of adverse events associated with

performing cardiopulmonary exercise testing

Risk of adverse events

» Incidence of a complication requiring hospitalisation of <2 in 1000.
» Incidence of a major cardiac event of 1.2 per 10 000.

» Incidence of mortality of 2-5 per 100 000.

Adapted from Levett et al, "




BAS OFRCIAL DOCUME NT
EAS STATEMENT

ERS statement on standardisation of
cardiopulmonary exercise testing in
chronic lung diseases

Thamas Radike 0" Sarah Croak’, Geargios Kaltsskas™*, Zafeiric Lawaris®,

Danila Bertan®, Dan 5. Urquhar 57, Asterios Kampouras ©F, Roberta
A Rabinasich™"”, Samuel Verges ", Dimitris Kantopidis™, Jeanette Boyd =,

Tharry Tania ", Daniel Langer @', Jana De Brandt'®, Yeanne M_L. Gaérz",
e i M S O T B e Maximal test? > Early termination
Ermns=t Eber'®, Thierry Traasters ™, | Mberia Meder 07, Mila & Puhan O, At least one of: No
Richard Casaburi™, koannis Vogistss*™*? and Helge Hebestreit™™ Plateau in VIOE (Attainment of Vo maxl
Peak HR > 195 [children) or >100% predicted (adults)
V Epeak 285% MW
RER =1.05
Blood lactate =28 mmaol- |__‘I [adults] Adverse event Su bgpnma[
on exercise effort
Yes e.g. arrhythmia,
v pain, efc.
Abnormal exercise response
At least one of:
V' 0,peak <85% predicted
Peak HR <%0% predicted
V' Epeak >85% MW
1«"02 at AT <50% predicted V'p,peak
Desaturation 5% from baseline
Decrease in IC =150 mL
Yes
v
Determine cause of exercise limitation
Respiratory Cardiovascular Peripheral muscle Peripheral
limitation limitation limitation deconditioning
V'sz@ak Reduced Reduced Reduced Reduced
V‘Oz at AT Normal Normal/reduced Likely reduced Reduced
Peak HR Reduced Likely normal Reduced Mormal
V'e/MWW >85% <85% <85% <85%
Spgz Normal/reduced Mormal Normal Mormal
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Spiroergometrie PRO a PROTI

Je pacient v maximu?

Stanoveni VO2 max (peak) jako jednoho z nejpresnéjsich parametrd pro progndzu pacienta
Jednotlivé parametry

Diferencialni dg

Predpis pohybové aktivity

Nutna zkuSenost s metodou

Cena pristroje

Uhrady pojistovny



Dosazeni maxima vykonu (metabolicke
maximum)

Kdyz je RER(RQ), tedy pomér vydaného CO, a prijatého O, nad 1,09 + zaroven

TFmax se blizi predikovanému maximu, (pokud neni chronotropni inkompetence) + zaroven

Plateau v kfivce VO2 (maximum) + zaroven

Pokud pacient i zkuSeny vysetrujici potvrdi, Ze to maximum bylo. (jinak receno vysetrujici
potvrdi vérohodnost predikce u konkrétniho pacienta)

(cave: nékteri Spickovi sportovci zadné plateau nemaji)



Stanoveni VO2 max (peak
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Midlife Cardiorespiratory Fithess and the @
Long-Term Risk of Mortality

46 Years of Follow-Up

waL. 72, NO. 9, 2018

FIGURE 2 Distribution of CRF (Voamax) According to Age in 5,107 Middle-Aged,
Employed Men Without CVD

tortality
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ORIGINAL INVESTIGATIONS

Cardiorespiratory Fitness and Mortality in |[q
Healthy Men and Women

VOL. T2, NO. 19, 2018

Mary T. Imboden, Pul,* Matthew P. Harber, PuD* Mitchell H. Whaley, Pub,* W. Holmes Finch, PuD,*

Derron L. Bishop, PuD,” Leonard A. Kaminsky, PeD*

Mortality Risk Declines with Increasing Cardiorespiratory Fitness Level in Apparently

Healthy Men and Women

Mortality Risk-Men

1.6 -

1.2 4

0.8-

Mortality Risk-Women

1.6 -

1.2 H

08-

Low Moderate High
Fitness Level

—— Men —— Women

Iimboden, M.T. etal. J Am Coll Cardiol. 2018:72(19):2283-92

A

Cumulative Hazard

1.0

0.8

0B+

044

0.2 1

0.0+

20 30
Follow-Up

40

50

B

Cumulative Hazard

0.20
0.5 4
0.0 1
0.05 1
0.00 -
T T T T T T
1] 10 20 30 40 50
Follow-Up
Fitness Laveal

_ 1low _ 1Moderate _ [ 1High

C

Cumulative Hazard

FIGURE 1 Cumulative Hazard of All-Cause, Cardiovascular Disease, and Cancer Mortality by Cardiorespiratory Fitness Group
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Hazard plots for (A) all-cause, (B) cardiovascular disease (CVD), and (C) cancer mortality according to cardiores piratory fitness (CRF) level. Low, moderate, and high CRF
comesponds to =33rd, 34th-66th, and =67th percentiles of Fitness Registry and the Importance of Exerdse National Database normative values. Low-fitness was
assodated with increased risk of all-cause, CVD, and cancer mortality compared to both moderate-fitness and high-fitness groups over the follbbw-up period.




Stanoveni VO2 max (peak)

NORMY???

Kterou pouzijeme??




Tepovy kyslik

Mnozstvi kysliku, které je srdce schopno prenést jednim tepovym objemem

V klidu cca 5 ml/tep
Maximalni hodnoty muzi 15-16, Zzeny 10-11, sportovci 30-35
Hodnota takto vyjadrena je ale velmi zavisla na hmotnosti

(David — 50 kg a Golids — 100 kg oba stihli a zdatni maji obdobnou tepovou frekvenci, ale Golias
ma dvojnasobnou spotrebu kysliku)

?? Pouziti u nemocnych: normy tepového kysliku na kilo.



AVO2/AW

Normalni hodnota pro bicyklovy ergometr je

10,3+ 1 ml/kg/min na kazdy jeden W/kg zatizeni

NizsSi hodnoty napf. pri dysfunkci LK

Technicka poznamka: je kulturni zatézovat rizné hmotné pacienty ve Wattech na kilogram a
hodnotit jejich aerobni kapacitu v ml/kg/min, proto je |épe uvadét



VE/VCO?2 slope

Minutova ventilace s vydejem CO2 maji do AT (ba i za nim stoupat linearné)

Pomeér (sklon regrese) u mladého ma byt pod 29, u chronického selhani srde¢niho je Spatna
prognodza nekde nad 32,8

Priciny zvyseni:

Nerovnomeérnost ventilace/perfuze

Srdeéni selhani . |
=0 ’fﬂ"ﬁu
Nemoci plic- embolie, plicni hypertenze, CHOPN rd
8 P o
HKMP 1. -~
z '#.f




PET CO2 (mm Hg)

Reprezentuje miru sladéni ventilace a perfuze v plicich
Klidové hodnoty? 36-42...nad 38 mm Hg
Patologie pod 30 mm Hg

Béhem zatéze vzrist nejméné o 3-8 mm hg

Ve VT2 setrvaly pokles




vd/VT

Ma klesat se stoupajici zatézi
KdyZ stoupa, je podezieni na nepomér ventilace/perfuze v zatézi

Technologie je velmi zavisla na software i hardware analyzatoru

Pomocna metoda, bodove slusné hodnocena na to, ze je automaticky méfritelna v ramci
spiroergometrie...




/

EOV- oscilujici dychani pri zatézi

Oscilace ventilace nejméné
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Diferencialni —_—
diagnoza

o ‘ . Percent Predicted
Wi/ Voo, Slope ‘ Peak \Vo,* Peak Vo, 11

Ventilatory class I
Ve, sicpe 30.0-35.9
sl

Standard ET Variabies
Appendix 2 Diagnostic stratification for patients with unexplained exertional dyspnes Hemogyramics ECG

Primary GPX Variables

] Percant Predicted i

Flat systolic 8P response during exercise Atered rhythm, ecioplc focl, or ST-segment changes during
ET ar in necovery: éid not lead fo test termination

Appendix 6 Apparently healthy individuals

Patient Beason for Tast Termination

Primary CPX Variabies

Primary PFT Variables: Fiow-Volume Loop and FEV, and PEFY

Standard ET Variables

Slardard ET Variables
Hemodynamics ECG Pulse Oximetry

i riea in systolic BP Altered rhythm, ectopic foci, or
during exercise: 220 mMMHY/3.5-mL 0,-kg "“min”! ST-segment changes during ET
n in Vo, or increase in d BF: did not lead to  or in recovery: did not lead fo
1est temination - test termination

Altered rhythm, ectopic focl, andlor ST-segment
changes during ET andVor in recovery: did not lead

0 test ermination

Patient Reason for Test Termination




Predpi hvbove aktivit
Tab.1 Einordnungderintensitdtsbersiche fordie Tralningsstewerung anhand derspirnengometrisch emittalten ventilzatorschen Schwellan VTT und
VT2 (Mach[, , ]
Intensitit Binstufungder | % % HFpeak | % HFR Barg- Mcgliche Be- | Belastungs-
Belastung peakV; Skala lastungsdawer | modalitat
mn
Unterhalb der VT1 Sehr leicht 4555 &0-70 45-55 69 =30 Dauermethoda
Gerng abehalb der ¥T1 Leicht 55-T5 T0-80 55-T0 1012 > 30 Dauermethode
Unterhalb der VT2 Moderat TO-80 B0-90 70-80 13-14 < 30 Dauermethode
Oberhalb der VT2 Intensv =80 =0 =80 =14 <3 Intervallmethoda
¥TT erste ventilatorische Scwelle, VT2 rweite ventilatorische Schwelle, peak¥W0y hichste emeichite Sawerstoffaufnabme, HFpeak hochste emeichte Herzdne-
quenz, HFR Herrfrequenssesenve
AEP ANP Ukoncenitestu
Fyziologicka pasma
: . > : Smisené aerobné- |Pasmo wysoké fyzické a | Pasmo maximalné
Pasmo zakladni vytrvalosti anaerobnipasmo | Psychickeé vy i [ dosaziteiného wykonu
Aerobni oblast Fiechodng A bni
o -
er e rObRE- naerobni oblast
anaerobni oblast
Usiti v tréninkové praxi (priklady)
Aktivni Dlouhodoba Strednédoba Kratkodoba Maximalni fyzicke
odpocinek vytrvalost vytrvalost vytrvalost a psychické zatizeni
| | e ar———




/kusenost s metodou

Bud'se tomu opravdu vénujte, nebo ji nechte jinym

Reproducibilita zavisla na , kinderstube laboratore” ... myslet si ze staci jednou naprogramovat
pocitac a vSe plijde samo neni realistické.




Cena pristroje

Cca 500-800 tisic K¢ pokud kupujete vSe najednou: ergometr + EKG + analyzator vymeény
dychacich plyn(

Samotny analyzator dostanete pod 350 tisic.




Uhrady (od pojistoven)

RGzné mechanismy uhrady- kombinovana cena od 2000- 3000- 6000 bodu u pneumologt




Hlasovani OQ

g -'*é> ‘\\csam _——

gt -'."‘_...n- .

P S




Diky za pozornost

(pohled na maraténce na Karlové mostu)
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