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L
[TY ka1 gupTITwUATOAOYIO

- Avarmvoia ornv korrwan (exertional dyspnea), EUKoAn kOmmwaon
(fatigue) kail peiwuévn IkKAvoTnNTA yia AOKNOoN: TIPWIUA Kal TTAEoV
ouxVva oUdTTITWHATa o€ aoBeveic pe NMAY

- XapnAn €101KkOTNTA CUPTITWUATWY— AavBaouévn diayvwon /
kaBuoTEpnon diIdyvwaong Kal kKaBuoTtépnon Evapeng Bepartreiag

- 200Ta0N YIa EKTiMNON TNG IKAVOTNTAG VI A0OKNON VWPIC aTN
dIAyvwan, TTapakoAouBnaon Kal TTPOYVWOTIKA EKTIUNGON
aoBevwyv ue MNAY

Paollilo et al. Eur J Prev Cardiol 2011; ESC/ERS guidelines. Eur Heart J 2016



L
[TeplOPIOUOI ECETACEWYV NPEMIOC

- AINOOUVONIKEC NETPNOEIC:
-MTTOPEI Va un BEATIWOOUV PeTG aTTO £vapen aywyncg

-0ev aKoAouBouUv TTAvTa TN AEITOUPYIKN BEATIWON TOU
aoBevn

- Acute Vasoreactivity testing:

-OUXVQ O CUOYXETICETAI JE TN XPOVIA QVTATTOKPION OTN
Beparreia

- 2TTIPOMETPNON:
-MN ETTAPKINC VIO VA EPUNVEUCEl TN OUCTIVOIA OTNV KOTTWON
-0€ ouoxeTiCeTal ye TN BapuTtnTa TNG VOOOU

Paollilo et al. Eur J Prev Cardiol 2011



[TpWTAPXIKA TENIKA ONUEIa O KAIVIKEC MEAETEC e BeparTreieg Y

KAIVIKQ:
- IKAVOTNTA Yia aoknon (6min walk test, CPET)
* XPOVOG MEXPI TNV KAIVIKN ETTIOEIVWON
- emRiwon

*Ol AIJOOUVAUIKEG METARBOAEC aTTOTEAOUV OUVIBWC
OEUETEPEUOV KATAANKTIKO ONnMEio



O pOAOC TWV OOKIPACIWY A0KNONG 0€ aoBeveic ue Y

- H avadeicn diatapaxwyv o€ TTpwiha oTtadia Tng vooou, otav ol
METPNOEIC NPEMIAC Eival QUOIOAOYIKEG

- H gvioxuon tng d1a@opIknS didyvwong atrd VOO UaTa JE TTApOPOIa
OUMTITWHATO

- H ouoxETION TWV CUUTTTWHATWY JE TNV AEITOUPYIKA KOTAOTOON

- H tTapakoAouBnon acBevwy Pe TN XPROoN QVTIKEIPMEVIKWV
AEITOUPYIKWYV TTOPAMETPWV

- H ekTipnon TnG avTaTtrokpiong otn Bepartreia

- H ekTipnon TG TTPOYvVWOoNg

Paollilo et al. Eur J Prev Cardiol 2011; ESC/ERS guidelines. Eur Heart J 2016



KapdloavartrveuaTikr) dokipyaoia aoknong (CPET)

ERS Task Force 2007

“Cardiopulmonary exercise testing (CPET) should be considered the gold
standard for evaluating the causes of exercise intolerance in patients with
pulmonary and cardiac disease, and is based on the principle that system
failure typically occurs while the system (e.g. muscle—energetic,
cardiovascular or pulmonary) is under stress.”

“H CPET amoteAei TNV OOoKIyaoia aoknong 1ou Oivel TRV duvatotnTa TNG
TAUTOXPOVNG EKTIMNONG TNG KUTTAPIKNG, AVATTIVEUOTIKNG, KAPOIAYYEIAKNGC,
AIJOTTOINTIKNG, VEUPOWUXIATPIKNG KAl [MUOOKEAETIKNG ATIAVINONG OF€
KaBopiopévo Babud doknong, dnAadr oe kabopliopévo BaBud peTaBoAikou
stress.



Internal respiration External Respiration
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Wasserman K, et al. Principles of exercise testing and interpretation, 2004



MetaBAntéc CPET kai puaoioloyikeS Asitoupyieg

Variables Reflecting

Cardiovascular Variables Reflecting Fulmonary Gas Exchang
Function Ventilatory Function Efficiency

Ratio of physiologica
dead space

to tidal volume

Vi, at vr Tidal volume:breathing

frequency relationships

nspiratory capacity and || CPao, and Pan,—Pao,]>

d-expiratory lung wolume

Fre- and postexercise 5pd- by pulse n:-:imet'lyr

spirometry

Variables Heflecting

ECG
Blood pressure

Arena and Sietsema. Circulation, 2011



MetaBAnTEC CPET: (pUOIOAOYIKEC TIMEG

Variables Criteria of Normality

Vo,max or Voypeak > 84% predicted

Anagrobic threshold > 40% Vo,max predicted; wide range of normal (40-80%)

Heart rate (HR) HRmax > 90% age predicted

Heart rate reserve (HRR) HRR < 15 beats/min

Blood pressure < 220/90

0, pulse (Vo/HR) > 80%

Ventilatory reserve (VR) MW - Vemax: > 11 L or Vemax/MWV X 100: < 85%.
Wide normal range: 72 + 15%

Respiratory frequency (fr) < 60 breaths/min

VeNVco, (at AT) <34

Volvi < (.28; < 0.30 for age > 40 years

Pay, > 80 mm Hg

P(x-a)0, <35 mm Hg

ATS/ACCP statement. Am J Respir Crit Care Med 2003



[TaBoguaioloyia TNG EAATTWONG TNG IKAVOTNTAG Yia acknon otnv Y
PPH

b pvr
* Pulmonary Capillary Bed

EXERCISE LIMITATION
Sun et al. Circulation 2002



[TaBoAoyia doknong o€ acBeveic ue MNAY: veotepa dedouEva

Cardiac factors
Lo RV stroke volume
“I RV afterload
RV dyssynchrony
Impaired RV adaptation
RV ischaemia
Tricuspid regurgitation
A LV preload
R-L PFO flow

Chronotropic incompetence

Skeletal muscle dysfunction
| Oxidative enzymes
1 Anaerobic enzymes
T Metabolic acidosis
1 Type | muscle fibres
| Muscle CSA,
| Stremgth
Capillary rarefaction
Altered metaborefiex

N

v

Pulmonary factors
1 Pulmonary distensibility
1 Arterial stiffness

Pulmonary endothelial
dysfunction

Rapid transit time:
| Perfusion

R-L shunting — | systemic
Oz

Ventilatory inefficiency
Increazed dead space

Respiratory muscle
dysfunction

Other factors
Iron deficiency/anaemia

Systemic andothalial
dysfunction

1 Inflammation

1 Oxidative stress

1 Sympathetic activity

| Physical activity levels

Tran et al Respirology 2017



L
Typical CPET-response in PH

- XapnAf péyiotn katavaAwon O2 (peak VO2)

-+ XauNAGG avaepofiog oudog (AT)

 XAMNAOGG TTAAUOC ocuyovou (02 pulse)

- XapnAo trapayouevo £pyo (WR)

- aduvapia avratrokpiong TG VO2 otnv augnon Tou £pyou (XaunAo AVO2/AWR)
- UpnAn oxéon agpliouou TTpog 1o TTapayouevo CO2 (uwnAo VE/NVCO2)

- XapnA6 PETCO2 (teAoekTrveuaTiko CO2)

- eAatTwon Sa02 (xwpic yetaBoAr) PaCO?2)

- au¢non (A-a) pO2

Paollilo et al. Eur J Prev Cardiol 2011; Ferazza AM et al. Respiration 2009



H CPET ortn diayvwon tn¢ 'Y



I End-tidal Pco, Abnormality and _

Exercise Limitation in Patients With
Primary Pulmonary Hypertension*

Yuji Yasunobu, MD; Ronald |. Oudiz, MD; Xing-Guo Sun, MD;
James E. Hansen, MD, FCCP; and Karlman Wasserman, MD, PhD, FCCFP
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Yasunobu et al. CHEST 2005



I End-tidal Pco, Abnormality and _

Exercise Limitation in Patients With
Primary Pulmonary Hypertension*

Yuji Yasunobu, MD; Ronald |. Oudiz, MD; Xing-Guo Sun, MD;
James E. Hansen, MD, FCCP; and Karlman Wasserman, MD, PhD, FCCFP
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Yasunobu et al, CHEST 2005



Usefulness of Decrease in Oxygen Uptake Efficiency to
Identify Gas Exchange Abnormality in Patients with

Idiopathic Pulmonary Arterial Hypertension
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Tan et al. PLOS One, 2014



Cardiopulmonary exercise testing improves diagnostic
specificity in patients with echocardiography-suspected

pulmonary hypertension

OR(95% Q) P Value fi-Coefficient OR (95% CI) P Value
Age 0.98 (0.95-1.00) 0.08 -0.09 0.92 (0.85-0.98) 0.012
Sex 2.15 (0.71-4A.5) 017
EMI 0.78 [0.66-0.93) 0.006 -0.75 0.47 [0.256-0.85) 0.0mz2
CPET parameters
W05 peak, mL/min/kg 0.84 (0.77-0.95) 0.005
AT, mL/min/kg 0.75 (0.61-0.93 0.008 -0.35 0.71 (0.52-0.96) 0.03
PerCO4 mm Hg 0.72 (0.62-0.83) =0.001
Lowest VE/VCO, 1.37 (1.17-1.61) <0.001
VE/NVCO, slope 1.37 (1.17-1.59) <0.001 054 1.76 (1.24-2.48) 0.001
1.0 =
| .J _ 88 pts with potential PH based on Echo:
o AUE velue:0. 95, .00t 27 PH (PAH or CTEPH), 61 non-PH
£
E 0.6 -
]
0.4 =
02 T T

‘0.0

0.2

T T
0.4 0.6
1 - Specificity

Zhao et al. Clin Cardiol 2016



*

STATE OF ART

Cardiopulmonary exercise testing in patients with
pulmonary arterial hypertension: An evidence-based review
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Arena et al, J Heart Lung Transplant 2010



Developing Pulmonary Vasculopathy in Systemic
Sclerosis, Detected with Non-Invasive Cardiopulmonary

Exercise Testing

Daniel Dumitrescu’?>*, Ronald J. Oudiz'?, George Karpouzas'*, Arsen Hovanesyan'3, Amali
Jayasinghe'?, James E. Hansen'?, Stephan Rosenkranz’, Karlman Wasserman''?

30 SSc patients without
clinically significant

INTERPRETABLE
CARDIOPULMONARY EXERCISE TESTS
n=28

Abnormal
(<75 %
of predicted)

©)

Normal
(2 75%
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pulmonary vascular
disease

Low
(< 75%
of predicted)

owest VE/VCO, value
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decreasing
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significant

restriction

neutral
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Normal
< 34

increasing

Peak VO,

Normal
(Z 75%
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With exercise

puimonary vasculopa

n=11

Left ventricular

dysfunction Or not limited by
heart or lungs
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Normal Exercise capacity

PLOS One 2010



Phenotyping Exercise Limitation
in Systemic Sclerosis: The Use of
Cardiopulmonary Exercise Testing

78 SSc patients
Afroditi K. Boutou?® Georgia G. Pitsiou® Panagiota SiakkaP with exertional

c, d

Theodoros Dimitroulas Asimina Paspala® Evdokia Sourla®

dyspnea

Nikolaos Chavouzis® Alexandros Garyfallos®? Paraskevi Argyropoulou?
loannis Stanopoulos?

Peak VO2 Breathing reserve
l <11 liters

Mormal (= 80% predicted) or
low (<=80% predicted)

\“\\i\
+
Rest SPO: >95% and

AT WVEMNCO2@AT \\\“&_
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ASPO; <4%
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Peak WOz AT
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+ Rest SPO2z >95% and ASPO:; <4% Normal (<34) or
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+
+
VENCOz@AT
or APETCO2
/ \'I" Decreasing
Mormal (<34) High (=34)
|

APETCO;
Meutral or increasing PV group
II D groupl ; ;
Respiration 2016




H CPET oTnv TTpOYVWOTIKN EKTINNON TWV
aoBevwyv pe MNAY



2 NUAVTIKEG TTAPAUETPOI YIa TNV BapuTnTa Kail TNV TTpoyvwaon 1N PAH

Better prognosis

No

No

Longer (>500 m)*
Peak O, consumption >|5 mL/min/kg

Normal or near-normal

No pericardial effusion
TAPSE® >2.0 cm

RAP <8 mmHg
and C1>2.5 Umin/m?

Determinants of prognosis
Clinical evidence of RV failure
Rate of progression of symptoms

Syncope
WHO-FC
6MWT

Cardio-pulmonary exercise testing

BNP/NT-proBNP plasma levels

Echocardiographic findings®

Haemodynamics

Worse prognosis

A (5

Rapid

Yes

v

Shorter (<300 m)

Peak O, consumption <12 mLmin/kg

Very elevated and rising

Pericardial effusion
TAPSE® <15 cm

RAP>|5 mmHg
or C1 <2,0 Umin/m?

McLaughlin et al. J Am Coll Cardiol. 2009



2. NUAVTIKEG TTAPAUETPOI YIa TNV BapUTNTA KOl TNV TTPOYVWON
¢ MNAY

Table 13 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis*
(estimated |-year mortality)
Clinical signs of right heart failure Absent Absent Present
Progression of symptoms No Slow Rapid
Syncope No Occasional syncope? Repeated syncope®
WHO functional class LI 1] v
MWD >440 m 165440 m <|65m

Peak VO, =15 ml/min/kg Peak VO, Peak VO, <1 | ml/min/kg
Cardiopulmonary exercise testing (>65% pred.) I1-15 mliminfkg (35-65% pred.) (<35% pred.)
VEVCO, slope <36 VENVCO, slope 36449 VENVCO; slope 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/l NT-proBNP 300~ 1400 ng/l NT-proBNP >[400 ng/l

RA area 18-26 cm?
Mo or minimal, pericardial
effusion

Low risk <5% Intermediate risk 5-10% High risk >10%

NT-proBNP plasma levels

RA area <|8 cm?
No pericardial effusion

RA area >26 am!

Pericardial effusion

Imaging (echocardiography, CMR imaging)

RAP <8 mmHg RAP 814 mmHg RAP =14 mmHg
Haemodynamics Cl 225 Vmin/m’ C12.0-2.4 Umin/m’ Cl <2.0 Uminfm?
Sv0; >65% w0, 60-65% SvO; <60%

ESC/ERS guidelines for the diagnosis and treatment of PH, Eur Heart J 2015



Xpnoiuol Trapaperpol TG CPET yia Tov KaBopiopo TNG
Baputntacg NG MNAY

Peak VO, % predicted
Peak VO, (mi/kg/min)
AT

Peak O, pulse
PET (o at rest

FETtm_ at AT

PET o2 during recovery

VENCO, slope

AVO,/ Awork slope

Peak heart rate

A Oy saturation (between peak exercise and rest)

Paollilo et al. Eur J Prev Cardiol 2011



Exercise Pathophysiology in Patients With Primary
Pulmonary Hypertension

Xing-Guo Sun, MD: James E. Hansen, MD: Ronald J. Oudiz, MD:; Karlman Wasserman, MD, PhD

B0- YeT7-12X 5009  y=siedax
[, A r’l-;J.El::EEDHf iﬁﬂl =049, 3045 A 53 PPH patients
L 3, P<0,000 00 w=52, P=0.0001 with RHC and

cycle CPET

15 20 25 30 35 40 15 20 25 30 35 40
NYHA Class NYHA Class

Circulation 2002



Exercise Pathophysiology in Patients With Primary -

Pulmonary Hypertension

Xing-Guo Sun, MD: James E. Hansen, MD: Ronald J. Oudiz, MD:; Karlman Wasserman, MD, PhD
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End-tidal Pco, Abnormality and

Exercise Limitation in Patients With

Primary Pulmonary Hypertension*

Yuji Yasunobu, MD; Ronald |. Oudiz, MD; Xing-Guo Sun, MD;

James E. Hansen, MD, FCCP; and Karlman Wasserman, MD, PhD, FCCFP

] Rest
I ZZZAT
] KNPeakVo,
40'. (XXXRecovery
35
5
I |
E 30
E
o " P<0.0001
o d 1 LA T ™LA L SO RN L I EAT o
0 21
E 1 1 It
2]
15

52 PPH patients vs 9 controls

1004
i : P<0.0001 v
i s
: Ix\ﬁ
%1 s oy )//
\0 p l C fy
©
g N
® 90-
S
T
W | |—%Conrol Iy
°~ | | —=—Mild
85 —&— Moderate
| | —&— Severe 4
—4— VerySevere
80
Rest AT Peak VO, Recovery
Exercise Period

CHEST 2005



Assessment of Survival in Patients With Primary
Pulmonary Hypertension
Importance of Cardiopulmonary Exercise Testing
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B0 )
a " S
E 40 1 T
4 paak SBP=120 mm 2
3 " S 60
20 =
3 M
0 9
b 1 2 4 % 40 1 Cox Proportional Hazard Analysis
Time {years) = p<.0001
o s 176 2 Risk factors
100 - o
= 20 1| ¢
g peak YO, >10.4 mLikgimin :
E ¢
B0 =
1'.3 01 Risk factor
E 40 = : i i ;
= peak W(,<10.4 mLikgimin 0 6 12 18
E 20 - i Time (months)
O
"1 —— . . 72 PPH patients

Time (years) Wensel et al, Circulation 2002



Ventilatory efficiency testing as prognostic value
in patients with pulmonary hypertension

Martin Schwaiblmair’, Christian Faul, Wolfgang von Scheidt and Thomas M Berghaus

-

VeNCO2
100 M
m -
_ (p < 0.001)
Survival &
.
VaNCO2
20 - 2hh
0 - - '
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Time after initial avaluation
(months)
Figure 2 Kaplan-Meier plot relating survival to Ve/VCO2 at
anaerobic threshold.

',

Survivors  Nonsurvivors p
in=87) in=29)
PAP, mmHg 420425 96+26 ns
C, L*min-1*m-2 230012 231021 ns
PVR, dynes * s * cm-5 6338+682 SMI+766 ns
RAP, mmHg 722+079  B5S5+188 ns
W, watts 677 +80 HBIE1S 0023
WL, ml mingkg 46+ 14 [VEEN K mns
AT, miminfkg 965 +087 09+107 ns
02 pulse, ml/min/beat 980+0.81 779+064 ns
VeMO2-AT  4.1+21  569+26 0001 |
VeACO2 - AT 4754212 44+23 < 0001
AaDO2 - peak exercise mmHg 528+ 28 675+42 0.009
a-et 002, mmHg 68+08 105+1.1 0014
VeAMCO2 slope 470+32 Gh4+75 0014

Survival of 86 PPH and 31 CTPH
patients at 24 months

BMC Pulmonary Medicine 2012



Exercise testing to predict outcome in

idiopathic versus associated pulmonary
arterial hypertension

Gael Deboeck*, Cristina Scodiltif, Sandrine Huez*, Jean-Luc Vachiery*,
Michel Lamotte*, Linda Sharples”, Christian Melot* and Robert Naeije®
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a) 86 IPAH patients and b) 50 APAH patients
Eur Respir J 2012



Exercise testing to predict outcome in -

idiopathic versus associated pulmonary
arterial hypertension

Gael Deboeck*, Cristina Ecndiltif, Sandrine Huez*, Jean-Luc Vachiery*,
Michel Lamotte*, Linda Eharples', Christian Melot™ and Robert Naeiie§
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Prognostic Relevance of Changes in Exercise Test
Variables in Pulmonary Arterial Hypertension

baseline change baseline change
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65 IPAH at baseline and 43 of them

after 13 months median follow-up
Groepenhoff et al. PLOS ONE 2013



[MapakoAouBnon aoBevwv pe MNAY

Table 14 Suggested assessment and timing for the follow-up of patients with pulmonary arterial hypertension

At baseline Every 3-6 Every 611 3-6 months after In case of clinical
months* months* changes in therapy* worsening
mzﬁﬁnﬂnﬂm ! i i * *
ECG + + + + +
6MWT/Borg dyspnoea score + + + + +
| CPET + + + I
Echo + + + +
Basic lab® + + + + +
Extended lab* + + +
Blood gas analysis® + + + +
Right heart catheterization + + + 8

ESC/ERS guidelines for the diagnosis and treatment of PH, Eur Heart J 2015
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Treatment Goals of Pulmonary Hypertension

Journal of the American College of Cardiology
Vol. 62, No. 25, Suppl D, 2013

Variables Used in Clinical Practice to Determine
Table 1 Response to Therapy and Prognosis in Patients
With PAH

Functional dass
1 or 1l

Echocardiography/CHR
Mormal/near-normal RV size and function

Hemodynamics

Mormalization of RV function (RAP <8 mm Hg and Cl =2.5 to 3.0 I/min/m?)
6-min walk distance

=380 to 440 m; may not be aggressive emough in young individuals
Cardiopulmonary exercise testing

Peak VOz =15 mil/min/kg and EQCOs <45 I/min/l/min
B-type natriuretic peptide level

Mormal

Cl = cardiac index; CMR = cardiac magnetic resonance; EQC0z2 = vertilatory eguivalkent for carbon
dioxide; PAH = pulmonary arterdal hypertension; RAP = right atrial pressure; RY = dght ventricular;
V0, = peak oxygen consurmplion.

McLaughlin et al, JACC 2013



Effects of Iloprost Inhalation on Exercise Capacity and Ventilatory Efficiency in ===
Patients With Primary Pulmonary Hypertension
Roland Wensel, Christian F. Opitz, Ralf Ewert. Leonhard Bruch and Franz X. Kleber
Circulation 2000:101;2388-2392
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Effect of Sildenafil on Ventilatory Efficiency and Exercise _

Tolerance in Pulmonary Hypertension

Ronald J. OQudiz, MD, FACC’, Giorgio Roveran, MDT, James E. Hansen, MDT, Xing-Guo Sun,
MDT, and Karliman Wasserman, MD, PhD
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Bosentan treatment in patients with primary pulmonary hypertension
receiving nonparenteral prostanoids

M.M. Hoeper, N. Taha, A. Bekjarova, R. Gatzke, E. Spiekerkoetter

Baselme  Imonths  p-value
Work rate W B0 6L <0.0001
femax beatsmin™ 133416 139416 0.03
/"0, max mL-min” kg 11023 138436 <0.0001
AT mLmin™ kg 102422 117429 0.007
Peak oxygen pulse mL-beat™  S7+15 68420 00004
V'Emax L-min” 458145 5762150 <0.0001
V'EIV'CO, at AT" 5231149 4494103 0004
Peak SBP mmHg' 120417 139421 <0.0001

20 patients with PPH under
inhaled iloprost or oral beraprost
alone (baseline) and 3 months
after bosentan add-on.
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End Tidal CO, Tension

Pulmonary Arterial Hypertension vs Pulmonary
Venous Hypertension and Response to Treatment

A B
Effect of Prostaglandin Increase on ETCO2 Change in ETCO2 by Clinical Response
* 10+ *
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14 PAH patients on prostaglandin,
11 months median follow-up

Hemnes et al, CHEST 2011



Acute and chronic effects of surgical
thromboendarterectomy on exercise capacity and
ventilatory efficiency in patients with chronic
thromboembolic pulmonary hypertension

T Iwase, N WNagava, M Ando, T Satoh, F Sakamaki, 8§ Kyotani, H Takaki, Y Gorto,
Y Ohkita, M Uematsu, IN Nakanishi, K Mivatake
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2 UPTTEPOCUATA

H avatrtugn MY ouvodeueTal aTro TTPWIPA KAl YN €1I01IKA CUUTITWPATA
KATA TNV AoKNOoN TTou OEV UTTOPOUV va diapopodiayvwaToUV ETTAPKWG
aTTO TIC ECETAOEIC NPEMIAC

H au&non Twv TTVEUPOVIKWY AyYEIAKWY AVTIOTACEWY 00NYEi, aPevog, o€
ueiwon Ttou KAOA kai TTeEpIPEPIKA UTTOAPOEUON Kal, APETEPOU, OE AUCNON
TOU VEKPOU XWPEOU KaI UTTEPAEPIOUO

Kara tnv CPET: xaunAo peak VO2, AT, oykoc¢ TTaApou, WR o€
ouvOuaouo ue uwnAd VE/NVCO2 kai xapnAo PETCO2: €1dika yia Y

H uypnAn peak VO2 (>15 mi/kg/min) kai o xapnAdc VE/VCO2 (<36) cival,
METACU AAAWV, IDIQITEPA ONUAVTIKEC TTAPAMETPOI VIO TNV AVAYVWEION
aoBevwyv KAAUTEPNG TTPOYVWONG

H peak VO2, 1o TTnAiko VE/VCO2 ka1 n PETCOZ2 atroteAoUV XprOIUES
TTAPAPETPOUC YIA TNV TTAPAKOAOUONON TNS AVTATTOKPIONG OTNn Beparreia.
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