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H npoyvwotikn onpaocia tng CPET

otnv IIveupovirng YnEptaon
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PE-BH SEP =120 mmHg Backgreund—Primary pulmonary hypertension (PPH) is a life-threatening disease. Prognostic assessment is an important
factor in determining medical treatment and lung transplantation. Whether cardiopulmonary exercise testing data predict
survival has not been reported previcusly.

Methods and Results—We studied 86 patients with PPH (58 female. age 462 years. median NYHA class III) between 1996
and 2001 who were followed up in a tertiary referral center. Right heart catheterization was performed and serum uric acid
levels were measured in all patients. Seventy patients were able to undergo exercise testing. At the start of the study, the
average pulmonary artery pressure was 602 mm Hg, average pulmonary vascular resistance was 1664 +81 dyne - s - em™,
average serum uric acid level was 7.5%0.35 mg/dL, and average peak oxygen uptake during exercise (peak Vo,) was
112+05mL - kg™" - min~ During follow-up (mean: 567+48 days), 28 patients died and 16 underwent lung transplantation
(1-year cumulative event-free survival: 68%; 95% CI 58 to 78). The strongest predictors of impaired survival were low peak
Vo, (P<0.0001) and low systolic blood pressure at peak exercise (peak SBP; P<<0.0001). In a multivariable analysis, serum
uric acid levels (all F<0.005) and diastolic blood pressure at peak exercise independently predicted survival (P<0.03).
Patients with peak Vo, =104 mL - kg™ - min~" and peak SBP =120 mm Hg (ie. 2 risk factors) had poor survival rates at
12 months (23%). whereas patients with 1 or none of these risk factors had better survival rates (79% and 97%, respectively).

Conclusions—Peak Vo, and peak SBP are independent and strong predictors of survival in PPH patients. Hemodynamic parameters,
although also accurate predictors. provide no independent prognostic information. (Cirenlation, 2002;106:319-324,)
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Assessment of Survival in Patients With Primary Pulmonary Hypertension: I} i
Importance of Cardiopulmonary Exercise Testing
Roland Wensel, Christian F. Opitz, Stefan D Anker, Jérg Winkler, Gert Héffken, Time {}’EHFS]
Franz 3. Kleber, Rakesh Sharma. Manfred Hummel. Roland Hetzer and Ralf Ewert
Circulation 2002;106:319-324; originally published online Tun 24, 2002;




Kapbio0avanveuoTiKy KOM®WOoN

Overview

YKOTOG NG &detaong €ivat va aglodoynBei o tuxov mePloplopog
£VOG ATOHUOU Y1d O®UATIKI] AOKNO01).

H xupla napaperpog rou srudnteital eivat n VO, peak, agpevog oe
artoAuteg Tpeg (otadbia Weber) kat a@etepou o€ IMOOOOTO NG
rpoPAeropevng.

[TapakoAouBwviag Tig umoldoureg rapaperpous OBa Olakpivoupe
petalu g KapﬁlayyetaKI']g Kat AVAITVEUOTIKNG OUMMPETOXIG OTtnv
eAATIOON TNG 1KAVOTNTAG IIPOG AOKIOT).
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Kapbio0avanveuoTiKy KOM®WOoN

Overview (2)
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H 8§SICIOI] av kat Qunidet cm)m doKlpaoia KOmwong dla@epel armo
auvtnv yuati 6ev Paocifetal otnv ektipnon g petaPolrig tou ST aAAa
OV EKTINOT PETAPOAKWV TTAPAUETPDV.

H ouvepyaocia tou efetalopevou eivatl 18iaitepa OonpaAvIiKi] A@ouU
aro v 61abeon tou va ouvexioel v e§ETaon e§aptatal To artoteAeoua
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ENAEIEEIY CPET

A. AIATNQ2H

e EKTIHNON TNG IKAVOTNTAG TTPOC AOKNON Kal €TTaKOAoUBa TNG PUOIKAG KATAOTAONG
EVOC ATOOU.
o Algpelvnon avecnyntng dUOTIVOIAG ] HEIWMEVNG OCWHATIKAG AvTOXNG.

B. AIATNQZOEIZA KAPAIAKH/TINEYMONIKH NOzOx

e EKTINNON TNG IKQVOTNTAG TIPOC AOCKNON acBevwv PE yvwaoTrh Kapdlayyeliokn N
QVATIVEUOTIK VOOO (TTOPEia Kal BEPATTEUTIKN aywyn).

o EKTINNON TOU TTEPIEYXEIPNTIKOU KIVOUVOU QO0Bevwyv PE YyVWwOTH KapdIayyelakn 1
QVATIVEUCOTIK vOOO  TIPpIV aTtd HEYAAN €vOoBwPEaKIKK) /EVOOKOIAIAKL XEIPOUPYIKNA
eTéupaon.

. METAMOZXEYZH KAPAIAZ

EmAoy Twv acBevwyv aAAd Kal KTiNON TNG QUOIKAG KATAOTACNG TWV AaoBevwy Ol
oTroiol UTTOBANBNKAvV o€ PETAPOOXEUOT KAPDIAG, TIVEUNOVWY ) OUVOUACOHO QUTWV.



KAPAIOANAIINEYXTIKH KOITQXH

KAI AXPAAEIA TOY AX®)]

CNOYX
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Kap810avanveuoTiKEG KOMIOOELG
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BaolREG PeETPOELS

VO, peak
Avaepofiog oudog (AT)
AvatrveuaTiko TTnAiko (VCO,/VO,)

Kapdiakn cuxvotnTta (HR)

Epedpeia kapdiakng ouxvotntag (HRR)

O, mmaApou (VO, peak/HR)
Aptnpiakn Trieon (BP)

AvaTrveuoTikn ouxvotnta (BF)
Kara AeTr1o agpiopog (VE)
AvaTtrveuoTikn e@edpeia (BR)
Kopeauodg O, (saturation)

KAion VE/VCO,
KAion O, avavnyng (O, recovery)

>84% TTpoLBAETTOMEVNG TIUNAG
40%-80% TtrpofAetropevng VO,
1.05-1.30

>90% TTPOBAETTOUEVNG TIUAG
<15 bpm

>80%

<220/90 mm Hg

<60 avaTtvoEg/ min

1t/ min

MVV-VE /MVV >20-40%
mTTwon <4%

< 34 5*7

> 650






Kapbloavarnveuotikn KOImon
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Kapbloavarnveuotikn KOImon
O poAog Tou 1atpou

ATN)Y1) 10TOPIKOU-PAPUAKEUTIKNG AYDYNS
KAwikn e§etaon tou acBevoug
Obnyieg yia v eKteAE0T NG AOKNONG

Mapazodoudrnor) oy FIET, wooz0Lol, aotnolcrc rizgne word
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1P mxng ntsong’

Kaewg Kat TOME
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ZUVEXI]G EMLKOL Bvia pe tov QTO ' xat eyQaPp vor| Tou.
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CPET Kat oAOKANP®OT NG AOKNOoNG

sErtiteudn VO2 max= (petaBoAdn<lml/kg/min yia 30" endpevou otadiou
popuong).

sErtiteudn peEylotou mpoPAemmOopevou  €Pyou 1] HEVIOTNG KAPO1AKI|G
OUXVOTNTag.

sErtiteudn peylotng oopatikrg rnpoortabeiag (RER >1.095).

sASlodoyeitat n Oduoxepela NG aAvArvorg HETA TV KOM®OMN, N
VEVIKEUHEVI] KOTIOOT] KAl 1] KOTIROT] TOV KATK® AKP®V).

H EEETAXH EINAI SYMPTOM-LIMITED t"’

Am ] Respir Crit Care Med Vol 167. pp 211-277, 2003 |

ATS/ACCP Statement on Cardiopulmonary
Exercise Testing



CPET ka1t dtakort) g AoKNong

[oxuouv ta 1d61a aitia pe v arnir) dokipaocia KOnwong

s uprmopata: 9 awpvidia oxpotnta, ouyxuor], aiocfnua Autobupiag,
eEAAe1yn ouvepyaoiag /MTon Kapdlakig nmapoxng,
9 6Uornvola/av€non nieong NMVEUHOVIKOV TPIXOELS MV,
9 otnbayxn/ote@aviaia avenapreld.

sloxXapia (onuavukn mtwon tou ST).
nAppuBpieg (putr) Ko\ lakn g taxukapoiag).
(
(

=Y TIEQTAOT >250 mmHg cuotoAikn kat/1] >120 mmHg 61actoAky)).
=YTTI0TAOT) rmworn >20 mmHg).
'AHOKOpSOpéS (Saturation <80%) . ATS/ACCP Statement on Cardiopulmonary "

Exercise Testing t?

Am | Respir Crit Care Med Vol 167. pp 211-277, 2003 [



MEPIFPA®H THZ EZEETAZHZ

DOETOINACIA  TOU  PNXOQVIAMATOG
Bacel Beppokpaaciag, uypaciag Kal
UWPOUETPOU.

Anuoypa@ikd oToixeia aocBevoug
Baoel TTPOBAETTONEVWV TIMWV
oupgewva Pe TNV NAIKia, 10 @QUAO,
T0 BA&pPOC Kal TO UYOC.

2uvdeon aoBevoug ME TO
EPYOOTTIPOUETPO, TO HKIT,
OEUPETPO KAl TO TTIECOUETPO.

Komrwon og d1adpouo r; mTodnAaTo
Bacel TTPWTOKOAAOU (Onuacia EXEl
N €C€raon va OIapPKEDEl TTEPITTOU 8-
127).

KOMNnQzH

Baoikn KaTaypagn TWV
QVOTIVEUOTIKWY TTOPAMETPWY YIia 27
ME NPEUPEC AVATTVOEG.

‘Evapén KOTTwOoNG Xwpic @opTio Kal

Kataypagn yia 3°

2UVEXION TNG KOTTWONG ME OUVEXWCG
QUCAVONEVO QOPTIO/ min.

AlgkoTri TNG KOTTWONG, TrodnAaTo
XWPIC QopTio Kal Kataypaepn NPEPwWvV
avatrvowy yia 3°

AvAAuCon QTTOTEAECHATWYV




Evaluation Ergospirometry 'W.67b

Laoudis, Stauros{#1 27
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Evaluation Ergospirometry 'W.67b - Laoudis, Stauros{#1 27

Measurement  View  Markers Insert Tools Opbions  Window. Help
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Evaluation

‘W.6Th - Laoudis,

Er gospirometry

Stauros{#1 27
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RepOutput 5.00b - ATTIKON REPORT CARD [ HP DeskJet 930C/932C/935C ]

Report  Output  Windows

= Patient data %% Ergospirometry test data

L aoudis First N ame: Stauros Date: 27/11/2007 Time: 12214
2711074 Protocal ATTIKONT 15/15 RAMP Ergometer: Bicycle

06/06/1950 Age: AY Years
male Weight; 2.0kg
1700 cm

Smol_msfr:

« Oxycon table - Summary |;||E|

Summary Resting Ref. AT [LEH Pred GETE Recow R
tanua Watts Zpred Mszec 120 zec
Time averaging 30 Seconds
Ime: min 0200 05:00 11:00 -30 14:00 15:30
W 15 104 142 1n 10
12 20 45 m—— —— 58 30
HR 1/min - 74 a9 123 160 155 138
HEH 1/min 89 4 a0 a 28
2/HR ml 47 6.4 96 R mna B2
BF 1/min - 12 20 24 iz an 25
’E Lémin 11 21 v Fis 91 g3 =] 45
BR 90 a1 67 32 28 115 46 59
DeMT ¥ 1B 27 26 26 27
"0z mlfmin - 350 570 1274 1866 2217 1631 256
02/kg mlfmindg 4.3 70 1657 201 106
Tamn mlfmin 256 h22 1095 g 1785 1238
RER 073 0 nae 112 1.09 1.45
Eq0z2 264 338 268 380 % 347 4595
PETOZ kPa 1446 1412 1344 1515 1454 15.71
PETCOZ kPa 2496 451 516 461 511 486
HRR 1/min - 89 I an 3 a 25
FEQCOZ k4
valZCO2 Wol
[t L/min
St il
Cl L/mindm2

Curve fitting
1zt order palynomial: X=Time, =402, Equation: " = -464.6 *» + 8138.5, 5d: 0.000000,
1t order polpnomial: X='C0OZ, v=V'E, Equation: &' = 002991 = + 5347, 5d. 0.693154,

£ ||||_]




TAZEINOMHXIH AEITOYPITKHY KATAXTAXZHY (VO, max)

30 AOGAHTEL

VO, max=23.0 ml/kg/min|

60

APILTH ®YLIKH KATAYXTAXZH

"WIIOAOTTKA
OPIA
40
KAAH PYXIKH KATAXTAYH
AITOYXIA YXIKHY KATAXTAYXHX
MIKPOY IIPOX METPIOY BAOMOY ANEITAPKEIA
METPIOY [IPOZ ZOBAPOY BAGMOY ANEITAPKEIA
KAPAIO-
NEYMONIKH TOBAPOY BAOMOY ANEIIAPKEIA
NOXZOX

IMOAY ZOBAPOY BAGMOY ANEITAPKEIA




Kapbloavartveuotikt) doKipaoia KOnmwong o€
ao0eveig e TIVEUNOVIKT] APTNE1aKT] UTIEPTAOT)

Meiwon g peylomg Katavadwong o§uyovou, 1 oroia ek@paget v
HEWPEVH 1KAVOTNTA ToU acBevoug yla peyiotn AoKnon.

Meiwon tou avagpofFtou oudou, 1 oroia dNAwvel ) PO EPPAVION
avagpoPiou petaoAlopou Kat @atvetat va arotedel Evav avedaptnto
ITPOYVWOTIKO Iapdyovia yid IV e€eA18n g IVEUNOVIKIG UTEPTAONG.

Meiwon tou o{uyovikouU ITaApou, 1 oroia ek@padel EPUeca ) UEIRon
TOU OYKOU TTAAPOU Kal tnNG Kapdlakrg rmapoxr|G.

AuU{non g KAIONG TOU AVAITVEUOTIKOU 1000UvVAPOU ®G TIPOS TNV
Katavadworn dtogediou tou avbpaxa (VE/VCO, >34), vrodnAwvovtag
UV _AVEMAPKEWD TOU  AVAIIVEUOTIKOU OUOTHATOS ©S  ITPOG TNV
avtaddayr) aspiov Kata tn 01apkKeld g AOKNornG.

Amtokopeoog tng apoo@alpivng (Asat >4-5%).



European Heart Journal Advance Access published August 27, 2009

European Heart Journdl ESC/ERS GUIDELINES

EURDPEAR doi10.1093 eurheartjlehp297
SOCIETY OF
CARDRHOGY ™

Guidelines for the diagnosis and treatment
of pulmonary hypertension

The Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and

the European Respiratory Society (ERS), endorsed by the

International Society of Heart and Lung Transplantation (ISHLT)

Table |5 Parameters with established importance for assessing disease severity, stability and prognosis in PAH

(adapted from McLaughlin and McGoon”")

Better prognosis

Longer (>500 m)*

Pealc O, consumption >15 mL/min/lkg
MNormal or near-normal

Mo pericardial effusion
TAPSE® >2.0 cm

RAP <8 mmHg
and €1 2.5 Limin/m?

Determinants of prognosis
Clinical evidence of RY failure

Rate of progression of symptoms
Syncope

SMWT
Cardio-pulmonary exercise testing

BNP/NT-proBNP plasma levels

Echocardiographic findings”

Haemaodynamics

Worse prognosis

Shorter (<300 m)
Peak O, consumption <12 mL/imin/kg
Very elevated and rising

Pericardial effusion
TAPSE" <1.5 cm

RAP >15 mmHg
or Cl 2.0 Limin/m?

*Depending on age

*TAPSE and pericardial effision have been selected becaise they can be measured in the majority of the patients.
BMP = brain natriuretic peptide; Cl = cardiac indexs 6MWT = &-minute walking test; RAP = right atrial pressure; TAPSE = tricuspid annular plane systolic excursion;

WHO-FC = WHO functional clss.



European Heart Journal Advance Access published August 27, 2009

@ European Heart |ournal

EURDPEAR doi10.1093 eurheartjlehp297

QCIETY OF
CARDHLDGY™

ESC/ERS GUIDELINES

Guidelines for the diagnosis and treatment
of pulmonary hypertension

The Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and
the European Respiratory Society (ERS), endorsed by the
International Society of Heart and Lung Transplantation (ISHLT)

Table 16 Suggested assessments and timing for the follow-up of patients with PAH

At baseline Every i“?ﬂf:t:‘;:“:;::“" In case of clinical
(prior to therapy) 3=6 months’ in theragy 2 WOorsening

Clinical assessment

WHO-FC v v ¥ v

ECG

EMWTD v v v v
Cardio-pulmonary exercise v v v
BNF/NT-proBNP v v v g

RHC ve v v

“Intervals should to be adjusted to individial patients needs.
PUsually one of the two exercise tests is performed.

“Is recommended (Table 114).
9%hould be performed (Table T14).

BMP = brain natriuretic paptide; ECG= electrocardiogram: RHC = right heart catheterization; 8MYWT = 6-minute walking test; WHO-FC =WHO functional class.




Xigtrarlg OTO EPYOMETPIKO
100 XApNn TNG EMICTAMNG

[MpokeITal yia TTEipapA, CUPNPWVA PE
TO OTI0I0 Ol ETIOTAMOVES KOATAAyOUV
OTO OTI 0 AvOpwTtrog 0odnyndnke atro
TNV idla TNV @QUON OTO VA TIEPTTATAEI
OoTa OUO TOU TTOdIO KAl VA EYKATAAEIWEI
TO JTTOUCOUANMA.

H amoAdynon  Bpioketar  oto  LAREINI TR nepnuTnuu
’ ” ’ fzxﬁinmzﬁsmoe ETPIKO Y10 XAPN TNS ENICTAPNS i

TT0000TO TNG KATAVAAWONG EVEPYEIaG, n =¥ = e

oTroia OTav TTEPTTATANE OoTa dUO TTOdIA oo oo e Nt

va xoel Bapos (v dvBpwnos odnyn- OKETQI OTNV KaTO- TO YyupvaoTnhpio E¢-
y 7 KQl TEOOEPQ-NEVTE Bnke ano Tnv 1B véihwon evépyeias, KIVNOTE KaI TO
8 I VG I “ I K p OT 8 p r] xihakia devBaTtov TN (Uon oTo va nonoia 6tavnep-  pnoucouAnual E-
° xthayav). Mpdkemal  nepnatéel otadlo  natape ota Sto Val ENIOTNHOVIKWS

yia neipapa, olp- TOU N6dIa Kaiva nodia eival PIKPOTE-  ANOBEDEIUEVO.
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