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VE/VCO2 slope and PetCO2 are i
grading and prognosis: the higher the slope an

the worse are both disease severity and prognosis.
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Hypoxemia
P —

- elevated dead space ventilation
- Ventilation/perfusion mismatch

- enhanced peripheral or central chemoreceptor activity.

The aim of our study was to evaluate the possible role of these
causes in exercise hyperventilation in PAH patients.
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Study protocol

Day 1 \
~——

Familiarization CPET

Day 2

Spirometry, DLCO, CPET with
arterial blood gas sampling

Day 3

Peripheral and central
chemoreceptor sensitivity
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18 PAH patients in stable hemodynamic status

Demographics | Spirometry and CPET parameters

N 18

Sex Male (%) 7(39) FVC (L) 252052

Age (vears) 56+15 FVC % 8722

BMI (kg/m?) 24.0+3 30 FEVI (L) 2.270.67
] u}

LVEF (%) 01.5=44 FEV1 (% predicted value) 8220

Systolic Blood Pressure (mmHg) 117=14

Diastolic Blood Pressure (mmHg) 70=8 FVC/FEVL (% predicted value) 77.2=8.52
Heart Rate (beats/min) 70<10 DLCO (% predicted yalue) 60 16
NYHA Class IT (%) 17 (94%) VE/VCO:slope 39.1=9.0
NYHA Class ITI (%) 1(5 %) VEps/VCO: slope 13.5£7.1
Atrial fibrillation (%) 2 (11%) VEaLv/VCO: slope 26.9+5.2
PH group 1 (%) 16 (89%) peak VO; (Vmin) 1.06=0.24
PH group 4 (%) 2 (11%) peak VOy/Kg (mVKg/min) 13 323 58
Connective tissue disease (%) 4 (22%) ]
- VO: (Vmin) at AT 0.66+0.16
Hemodynamic parameters
PAPm (mmHg) 3011 rest PetCO; 28339
PAWP (mmHg) 10=3 AT PetCO; 2942473
CO (Vmin) 476097 peak PetCO; 27.325.0
PVR (WU) 5.00+3 60 peak RQ 1.08=0.08
Therapy Watt 65424
Ambrisentans mg/die (%o) 4(22.2) Peak HR (bpm) 136 =27
Bosentan 250 mg/die (%) 4(222)
Macitentan 10 mg/die (%a) 8 (444 : . e 1: .
Tadalath 0 meftio (%) 12 Group 1 PAH patients were mainly idiopathic
Sildenafil 60 mg/die (%) 2(50) in NYHA II.
Inhaled Hoprost 30 mcg/die (%) 1(5.5)
Riociguat 7.5 mg/die (%) 1(5.5)
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VDS calculation

\’

VDS was calculated rearranging the VE equation:

VD/VT = (PaCO2-PEC0O2/PaCO2 and PECO2 = 863 * VCO2)/VE

VT = tidal volume, PaCO2 is the arterial partial pressure of CO2, PECO2 is the average
expiratory partial pressure of CO2 and 863 is a constant.

VA was then calculated as VE - VDS
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VDS during exercise

VDS increases during
exercise represents ~30%
of VE throughout the
exercise
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High VE/Q mistmatch

PaCoO, 3015 3115 3315 3314 3413 3414 3415 34415 3514 3445 335
(mmHQ)

PaO, 84+16 87+18 87+17 88+17 87120 8719 84+19 82+21 84+21 83+22 81+24
(mmHQ)

PetCO, 28+4 28+4 28+4 2945 29+4 29+4 2945 2945 2815 2945 2745
(mmHgQ)

PetO, 11246 11245 11245 11245 11245 11345 11445 110425 11746 118+5 12045
(mmHgQ)

P(a-et)CO, 2.1+3.7 2.7+3.8 2.517.5 4.812.9 3.1+9.1 5.6+£3.9 5.3%4.0 5.8%4.3 6.314.3 8.7£8.9 6.0+4.2
(mmHgQ)

Vp/Vy 0.36£0.1 0.34+0.1 0.34+0.1 0.35x0.1 0.35#0.1 0.34+0.1 0.35%0.1 0.35%0.1 0.34+0.1 0.33x0.1 0.35%0.1
V/VCO2 55+13 4819 47+10 459 437 4318 43+8 42+7 4248 39+6 4348
ratio

PAO2 11147 11046 110411 10745 109411 10646 10545 10545 10645 10746 10946
(mmHgQ)

P(A-a)0O, 27+17 23+17 23+18 19+17 22+22 2019 21+20 23+21 21+21 23+22 26+25

(mmHg)
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Peripheral response to hypoxia

Central response to hypercapnia
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* Peripheral chemoreceptor responses were unrelated with exercise.

* positive correlation was found between central CO2 response and
VA/VCO2 slope (r=0.65, p=0.013).
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\
=> V/VCO, slope correlates with peak exercise V,/V;

=> Vs increases during exercise, representing ~30% of V; throughout the exercise

=» Both V/VCO, slope and PetCO, at peak exercise significantly correlate with
Vp/VCO, slope

=>» Peripheral chemoreceptor activity unrelated to exercise hyperventilation

=» Central CO, chemoreceptor activity correlates with V,/VCO, slope, so that, the
higher the central CO, chemoreceptor activity, the higher the V,/VCO, slope during

exercise. ‘

Increased DS and VE/Q mismatch are among the main
mechanisms involved in exercise hyperventilation in PH
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