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Supplemental Table 1. Main- and exclusion criteria for the PEX-NET registry

mMPAP: mean pulmonary arterial pressure, PAWP: pulmonary arterial wedge pressure, CO: cardiac
output, FEV,: forced expiratory volume in the first second, TLC: total lung capacity, FVC: forced vital

capacity

Main inclusion criteria

Women and men above 18 years with intermediate or high echocardiographic probability of
pulmonary hypertension and/or unexplained dyspnea, and/or associated conditions for pulmonary
arterial hypertension as clinical indication for right heart catheterization

Written informed consent of participating subjects after being fully briefed (for prospective
analysis)

Main exclusion criteria

Patients without available mPAP, PAWP or CO values at rest or exercise

Patients without sufficient follow-up data (information on survival / lung transplantation)

Advanced tumour disease or other diseases with a short life expectancy, except pulmonary
vascular diseases

PAWP > 18 mmHg at rest

Uncontrolled systemic arterial hypertension (RR values > 160/100 mmHg at rest)

FEV,< 50 % predicted

TLC < 60 % predicted, or FVC < 60 % predicted if TLC not available




Supplemental Table 2. Available data for individual patients

WHO-FC: WHO functional status, LTOT: long term oxygen therapy, OSAS: obstructive sleep apnea
syndrome, CTEPH: chronic thromboembolic pulmonary disease, FVC: forced vital capacity, FEV;:
forced expiratory volume in the first second, TLC: total lung capacity, DLCO: diffusion capacity of the
lung for carbon monoxide, KCO: diffusion capacity of the lung for carbon monoxide corrected for
alveolar volume, VO2: oxygen uptake, Hb: hemoglobin, NT-proBNP: N-terminal pro brain natriuretic
peptide, BPsyst: Systolic systemic blood pressure, BPdiast: Diastolic systemic blood pressure, sPAP:
systolic pulmonary arterial pressure, dPAP: diastolic pulmonary arterial pressure, mPAP: mean
pulmonary arterial pressure, PAWP: pulmonary arterial wedge pressure, RAP: right atrial pressure,
CO: cardiac output, TPG: trans-pulmonary gradient, SV: stroke volume, PVR: pulmonary vascular
resistance, TPR: total pulmonary resistance, PaO,: arterial partial pressure of oxygen, PaCO,: arterial
partial pressure of carbon dioxide, artSO,: arterial oxygen saturation, venSO,: mixed venous oxygen
saturation, art tO,: arterial oxygen content, ven tO,: venous oxygen content, AVDO,: arterio-venous

oxygen difference

Patient characteristics

age, sex, height, weight, BMI, WHO-FC, smoking status

Medical therapy

Treatment with: long term oxygen therapy, diuretics, antihypertensive therapy, detailed data on
PH therapy

Comorbidities

Presence of: coronary heart disease, valvular heart disease, atrial fibrillation, heart failure with
reduced ejection fraction (ejection fraction < 50%), heart failure with preserved ejection fraction (>
grade 2), implanted pacemaker, coexisting mild to moderate lung disease, OSAS (verified by
polysomnography), collagen vascular disease, history of pulmonary embolism, chronic
thromboembolic disease, history of balloon pulmonary angioplasty or pulmonary endarterectomy
for CTEPD, chronic liver disease (Childs-Pugh B or C), significant chronic kidney disease, chronic
hematologic disorder, diabetes mellitus, relevant other diseases or conditions

Pulmonary function test




FVC, FEV,, FEV,/FVC, TLC, DLCO, KCO

Exercise capacity

peak VO,, 6MWD

Clinical chemistry

Hb, NT-proBNP

Hemodynamic data (available at rest and at each exercise level)

Heart rate, BPsyst, BPdiast, sPAP, dPAP, mPAP, PAWP, RAP, CO, TPG, SV, PVR, TPR, Pa0,, PaCO,,
artS0O,, venS0O,, art tO,, ven tO,, AVDO,, VO,




Supplemental Table 3. Pulmonary Hypertension Expert Centers contributing to the retrospective

arm of the PEX-NET database

Aarhus University, Denmark

Amsterdam University Medical Center, The Netherlands

Johns Hopkins University, Baltimore, USA

Hospital Clinic, University of Barcelona, Spain

Brigham and Women's Hospital, Harvard Medical School, Boston, USA

Massachusetts General Hospital, Harvard Medical School, Boston, USA

Medical University of South Carolina, Charleston, USA

University of Cologne, Germany

Medical University of Graz, Austria

University of Greifswald, Germany

University of Heidelberg, Germany

Royal Brompton Hospital, London, United Kingdom

Monaldi Hospital, Naples, Italy

European Health Center, Otwock, Poland

Universite Paris-Saclay, France

University of Sao Paulo, Brazil

Federal University of Sao Paulo, Brazil

University of Toronto, Canada

University of Zurich, Switzerland




Supplemental Table 4. Methodologic details for the assessment of pulmonary hemodynamics

during exercise in pulmonary hypertension expert centers providing data for the retrospective arm

of the PEX-NET database

body exercise cardiac output | pressure exercise
position | performance assessment reading during | interruption
during during exercise | exercise policy
exercise
Aarhus supine 3-minute Thermodilution | averaging over | symptom
University, steps with 25 | or direct Fick | several limited
Denmark Watt method respiratory
increments cycles
Amsterdam supine 1 or 2-minute | Thermodilution | averaging over | symptom
University steps with 5, several limited
Medical 10 or 20 Watt respiratory
Center, The increments cycles or end-
Netherlands expiratory
Johns Hopkins | supine 15 Watt at | Thermodilution | averaging over | symptom
University, stage 1, then | or direct Fick | several limited
Baltimore, USA 2-minute method respiratory
steps with 10 cycles
Watt
increments
Hospital Clinic, | supine ramp increase | Thermodilution | averaging over | interruption
University  of up to ~70 % of several at ~70 % of
Barcelona, maximal respiratory maximal
Spain predicted cycles predicted
workload in 2 workload
min, after that
constant load
until the end
of
hemodynamic
measurements
Brigham  and | upright ramp with 10, | direct Fick | averaging over | symptom
Women's 15, 20 or 25 | method several limited
Hospital, W/min respiratory
Harvard increase cycles or end-
Medical School, expiratory
Boston, USA
Massachusetts | upright first 3 minutes | direct Fick | end-expiratory symptom




General unloaded method limited
Hospital, cycling, after
Harvard that ramp of
Medical School, 5-20 W/min
Boston, USA
Medical supine ramp, or 3- | direct Fick | averaging over | symptom
University  of minute steps | method several limited
South Carolina, with 25 Watt respiratory
Charleston, increments cycles
USA
University  of | semi- 2-minute Thermodilution | averaging over | symptom
Cologne, supine steps with 25 several limited
Germany Watt respiratory
increments cycles
Medical supine or | 2-minute Thermodilution | averaging over | symptom
University  of | semi- steps with 25 | or direct Fick | several limited
Graz, Austria supine Watt method respiratory
increments cycles
University  of | semi- Unloaded Thermodilution | averaging over | interruption
Greifswald, supine cycling or direct Fick | several at 40-60 % of
Germany followed by 25 | method respiratory maximal
and 50 Watts, cycles CPET
eventually workload
further
increase in 25
Watt steps
University  of | semi- 2-minute Thermodilution | averaging over | symptom
Heidelberg, supine steps with 25 several limited
Germany Watt respiratory
increments cycles
Royal supine or | 3-minute Thermodilution | averaging over | symptom
Brompton upright steps with 25 | or direct Fick | several limited
Hospital, Watt method respiratory
London, United increments or cycles or end-
Kingdom ramp protocol expiratory
to precipitate
8-10 min
exercise
duration
Monaldi supine 3-minute Thermodilution | averaging over | symptom
Hospital, steps with 25 several limited
Naples, Italy Watt respiratory
increments cycles

with the aim
to reach an
increase of




basal heart
rate >50 %

European supine 3-minute Thermodilution | averaging over | symptom
Health Center, steps with 10, several limited
Otwock, Poland 15, 20 or 25 respiratory

Watt cycles

increments
Universite supine unloaded Thermodilution | averaging over | symptom
Paris-Saclay, pedaling several limited
France followed by respiratory

20-30 Watt cycles

increments
University  of | supine 2-minute Thermodilution | end-expiratory symptom
Sao Paulo, steps with 5 limited with
Brazil Watt interruption

increments at 40 Watts
Federal supine unloaded Thermodilution | averaging over | symptom
University  of cycling several limited or
Sao Paulo, followed by 2- respiratory symptom
Brazil 4 minute steps cycles limited with

with 10 Watt interruption

increments at 40 Watts
University  of | semi- 1-minute Thermodilution | averaging over | symptom
Toronto, supine warmup at 15 several limited with
Canada Watts respiratory interruption

followed by a cycles and end- | at 25-70

first level of expiratory Watts

15-40 Watts

and a second

step of 25-70

Watts
University  of | semi- 3-minute direct Fick | averaging over | symptom
Zurich, supine steps with 10 | method several limited
Switzerland Watt respiratory

increments

cycles




Supplemental Table 5. Relevant comorbidities of included patients

HFrEF: heart failure with reduced ejection fraction; HFpEF: heart failure with preserved ejection

fraction; LVEF: left ventricular ejection fraction; NIV: non-invasive ventilation

Comorbidity Number of patients (%)
coronary heart disease 128 (16.8)

moderate valvular heart disease 51(6.7)

atrial fibrillation 98(12.8)

HFrEF 31(4.1) [LVEF: 39+11%]
HFpEF 89 (11.7)

systemic arterial hypertension 405 (53)

Pacemaker 45 (5.9)

mild to moderate airway or lung disease 165 (21.6)

obstructive sleep apnoea 80 (10.5) [under NIV: 48/80 (60%)]
history of pulmonary embolism 133 (17.4)

chronic thromboembolic pulmonary disease 75 (9.8)

history of balloon pulmonary angioplasty or 31 (4.1)

pulmonary endarterectomy

collagen vascular disease 157 (20.6)

chronic liver disease (Childs-Pugh B or C) 25(3.3)

significant chronic kidney disease

60 (7.9) [serum creatinine: 1.6 (IQR: 1.3 — 1.85)
mg/dl (GFR: 42413 ml/min)]

chronic hematologic disorder

29 (3.8)

diabetes mellitus

104 (13.6)




Supplemental Table 6. Prognostic relevance of indexed pulmonary hemodynamic parameters at

peak exercise

Model A: each variable analyzed separately (adjusted for age, sex and Hb)

Model B: multivariate analysis adjusted for age, sex and Hb

Model C: multivariate analysis adjusted for age, sex, Hb and significant resting hemodynamic
predictors (mPAP, PVR, RRdiast)

BPsyst: Systolic systemic blood pressure, BPdiast: Diastolic systemic blood pressure, mPAP: mean
pulmonary arterial pressure, PAWP: pulmonary arterial wedge pressure, RAP: right atrial pressure, Cl:
cardiac index, TPG: trans-pulmonary gradient, PVRI: pulmonary vascular resistance index, TPRI: total
pulmonary resistance index, PaO,: arterial partial pressure of oxygen, PaCO,: arterial partial pressure

of carbon dioxide, artSO,: arterial oxygen saturation.

Model A Model B Model C

At peak exercise  |p-value [HR (95%Cl) p-value [HR (95%Cl) p-value |HR (95%Cl)
Heart rate 0.034 ]0.99 (0.98 - 1.00)

BPsyst 0.032 ]0.99 (0.98 - 1.00)

BPdiast 0.012 ]0.98 (0.97-1.00) [0.018 |0.98 (0.97 —1.00)

mPAP 0.007 |1.03 (1.01-1.06)

PAWP 0.706 ]1.01 (0.98 - 1.04)

RAP 0.615 ]1.01(0.97 - 1.05)

cl <0.001 |0.70 (0.60 - 0.82) [<0.001 [0.65 (0.55-0.78) 0.012 |0.81(0.68 —0.95)
TPG 0.002 |1.05(1.02-1.08) [<0.001 |1.07(1.04-1.10)

PVRI <0.001 |1.36(1.22-1.51)

TPRI <0.001 |1.27(1.18-1.36)

Pao, <0.001 |0.97 (0.99 - 0.98)

PaCO, 0.056 ]0.95 (0.91 - 1.00)

ArtSO, 0.001 ]0.91(0.86 - 0.86)




Supplemental Table 7. Prognostic relevance of pulmonary hemodynamic responses to exercise

(indexed parameters)

Model A: each variable analyzed separately (adjusted for age, sex and Hb)

Model B: multivariate analysis adjusted for age, sex and Hb

Model C: multivariate analysis adjusted for age, sex, Hb and significant resting hemodynamic
predictors (mPAP, PVR, RRdiast)

BPsyst: Systolic systemic blood pressure, BPdiast: Diastolic systemic blood pressure, mPAP: mean
pulmonary arterial pressure, PAWP: pulmonary arterial wedge pressure, RAP: right atrial pressure, Cl:
cardiac index, TPG: trans-pulmonary gradient, SVI: stroke volume index, PVRI: pulmonary vascular

resistance index, TPRI: total pulmonary resistance index

Model A Model B Model C

?ri?t":gssea;‘;ifffe’::;?:)e p-value [HR (95%CI) p-value |HR (95%Cl) p-value |HR (95%Cl)
Heart rate <0.001 |0.97 (0.95-0.98)

BPsyst 0.232 | 1.00(0.99 - 1.00)

BPdiast 0.340 |0.99(0.98 - 1.01)

mPAP 0.029 |0.94(0.89 - 0.99) 0.004 |0.92 (0.87 -0.97)
mPAP*time 0.002  [1.01(1.01-1.02)
PAWP 0.808 | 1.00(0.96 - 1.03)

RAP 0.625 |1.01(0.97 - 1.06)

cl <0.001 |0.67(0.55-0.80) 0.012  |0.77 (0.62—-0.95)

TPG 0.142 | 1.03(0.99 - 1.06)

SVI 0.009 |0.97(0.94 - 0.99)

PVRI 0.412 |[1.06(0.92-1.22)

TPRI 0.077 | 1.11(0.99 - 1.24)

mPAP/Cl slope <0.001 |1.07(1.04-1.10) 0.018 1.04 (1.01-1.08) |<0.001 |[1.06(1.03-1.09)
PAWP/CI slope 0.001 |1.07(1.03-1.11)

TPG/Cl slope <0.001 |1.12(1.05-1.18)
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Supplemental Table 8. Main clinical characteristics and pulmonary hemodynamics of patients with mPAP/CO slope > 3 mmHg/L/min vs. £ 3 mmHg/L/min

If not otherwise indicated, values are representing median and interquartile range

BMI: body mass index, Hb: blood hemoglobin concentration, WHO-FC: World health organization functional class, FVC: forced vital capacity, FEV,: forced
expiratory volume in the first second of expiration, DLCOcSB: single breath diffusion capacity of the lung for carbon monoxide corrected for hemoglobin,
DLCOCcVA: diffusion capacity of the lung for carbon monoxide corrected for hemoglobin and alveolar volume, 6MWD: six minute walk distance, NT-proBNP: N
terminal pro brain natriuretic peptide, BPsyst: Systolic systemic blood pressure, BPdiast: Diastolic systemic blood pressure, sPAP: systolic pulmonary arterial
pressure, dPAP: diastolic pulmonary arterial pressure, mPAP: mean pulmonary arterial pressure, PAWP: pulmonary arterial wedge pressure, RAP: right atrial
pressure, CO: cardiac output, TPG: trans-pulmonary gradient, SV: stroke volume, PVR: pulmonary vascular resistance, WU: Wood units, TPR: total pulmonary
resistance, Pa0,: arterial partial pressure of oxygen, PaCO,: arterial partial pressure of carbon dioxide, artSO,: arterial oxygen saturation.

* resting hemodynamic values were assessed in the same position in which exercise was performed (n=357 supine, n=92 semi-supine, n=315 upright)

at peak exercise response to exercise (rest to peak exercise)
mPAP/CO slope
(mmHg/L/min)
I <3 >3
2 n =427 n =337
Sex Male 272 (36%) 172 (40%) 100 (30%)
Female 491 (64%) 254 (60%) 237 (70%)
Unknown 1 1 -
Age (years) 59 (46-69) 52 (40-63) 66 (55.7-74)
BMI (kg/my) 27.5(24.1-30.9) |27.0 (23.7-30.9)| 27.8 (24.5-30.9)
Hb (g/dl) 13.1(12.1-14.2)| 13.1(12-14.3) | 13.1(12.2-14.1)
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WHO-FC I 93 (20.3%) 66 (27.2%) 27 (12.6%)

I 245 (53.5%) | 131 (53.9%) 114 (53%)

i 118 (25.8%) 45 (18.5%) 73 (34%)

v 2 (0.4%) 1 (0.4%) 1 (0.5%)
FVC (%predicted) 95 (84—105) | 97 (87-105) 93 (80-105)
FEV: (%predicted) 91 (80-102) | 93(84-102) 88 (76-101)
DLCOCSB (%predicted) 73 (59 - 90) 77 (64-91) 69 (56-87)
DLCOCVA (%predicted) 82 (68 — 94) 85 (71-95) 77 (64-93)
6MWD (m) 450 (393 —516) | 471 (417-525) | 425 (365-500)
NT-proBNP (pg/ml) 126 (63 —310) | 77 (45-145) | 219.5 (106-677.5)
Ongoing PH therapy  yeg 26 (3.4%) 14 (3.3%) 12 (3.6%)

No 729 (96.6%) | 406 (96.7%) 323 (96.4%)
Death Yes 87 (11.4%) 28 (6.6%) 59 (17.5%)

No 677 (88.6%) | 399 (93.4%) 278 (82.5%)
Lung transplantation  Yes 6 (0.8%) 2 (0.5%) 4 (1.2%)

No 758 (99.2%) | 425 (99.5%) 333 (98.8%)

at rest* at peak exercise response to exercise (rest to peak exercise)
mPAP/CO slope mPAP/CO slope mPAP/CO slope
(mmHg/L/min) (mmHg/L/min) (mmHg/L/min)
all <3 >3 all <3 >3 all <3 >3

Heart rate (/min) 72 (64 - 81) 73 (65-83) 69 (62-80) 122 (104 - 141) | 129 (111-147) | 116 (98-130) 49 (33 - 65) 53 (38-70) 43 (27-58)
BPsyst (mmHg) 133 (122 —145) | 132 (121-143) [133.5 (122.5-146.5)| 169 (153 -189) | 168 (152-187) [171.5 (154-192)] 36 (21-52) 36 (22-52) 36 (20-52)
BPdiast (mmHg) 72 (65 — 80) 73 (67-80) 70 (63-79.5) 85 (75 - 95) 85 (75-95) 85 (74-96) 11 (3-22) 11 (2-19.5) 12 (3-25)
SPAP (mmHg) 28 (24-33) | 26(21-30.5) 30 (26-35) 51 (42 - 61) 45 (37-54) 58 (50-66) 23 (15-31) 19 (12-26) 27 (21-34)
dPAP (mmHg) 12 (9-14) 11 (9-13) 12 (10-14) 23 (17 - 28) 20 (15-24) 26 (21-31) 11 (7-16) 9 (4-13) 13 (9-18)
mPAP (mmHg) 17 (14 - 20) 16 (13-19) 19 (16-21) 33 (27 - 40) 29 (25-35) 39 (34-45) 16 (11-22) 13 (9-18) 21 (16-25)
PAWP (mmHg) 7 (5-10) 7 (5-9) 8 (6-10) 17 (13 - 23) 15 (12-19) 21 (16-26) 10 (6 — 15) 8 (4-12) 13 (8-18)
RAP (mmHg) 4(2-5) 3 (2-5) 4 (2-6) 8(6-12) 7 (5-10) 10 (7-14) 5(3-8) 4 (2-6) 6 (4-10)
CO (L/min) 5.0(4.1-6.0) | 5.3(4.4-6.4) 45 (3.8-5.3) 10.9(8.8-13.6) | 13(10.6-15.5) | 8.9(7.2-10.8) | 5.8(3.9-8.1) 7.4 (5.3-9.5) 4.1(2.8-5.7)
TPG (mmHg) 9(7-12) 9 (7-11) 10 (8-13) 15 (11 - 20) 14 (10-18) 17 (12-23) 6 (2-10) 5 (2-8) 7(3-12)
SV (ml) 70 (58 — 85) 74 (61-87) 68 (54-79) 91(74-109) | 101.5(85-118) | 78 (65-94) 21 (8-33) 27 (15-39) 12 (1-23)
PVR (WU) 1.80 (1.33 - 2.45)| 1.61 (1.2-2.08) | 2.20 (1.61-2.78) |1.36 (0.90 - 2.00) | 1.05 (0.8-1.44) (2.03 (1.36-2.75)| -0.38 (-0.82 - -0.01) | -0.49 (-0.9--0.19) |-0.24 (-0.72-0.22)
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TPR (WU)

3.40 (2.62 — 4.33)

3.00 (2.32-3.64)

4.01 (3.17-5.00)

2.95(2.21 - 4.19)

2.29 (1.95-2.82)

4.4 (3.62-5.43)

-0.28 (-0.81 - 0.34)

-0.63 (-1.07--0.28)

0.43 (-0.13-0.95)

PaO; (mmHg) 84(73-97) | 88(77-101) 79 (71-90) 88 (75 - 101) 91 (79-103) 84(71-97) | 32(-64-110) | 2(-7.0-107) | 4.1(-6.0-12.9)
PaCO; (mmHg) 37 (34-39) 37 (34-39) 37 (34-40) 35 (31 - 38) 35 (31-38) 35(32-38) | -2.0(-4.1-1.0) 17 (-42-1) | -2.0(-4.1-08)
artso; (%) 97 (96— 98) 97 (96-98) 96 (95-98) 96 (94 - 98) 97 (95-98) 96(93-98) | -03(-22-08) | -0.1(-2.0-05) | -05(-3.0-1.0)

mPAP/CO slope (mmHg/L/min)

PAWP/CO slope (mmHg/L/min)

TPG/CO slope (mmHg/L/min)

2.69 (1.78 — 4.42)

1.87 (1.45-2.34)

4.73 (3.70-6.67)

1.61(0.88 - 2.98)

1.11 (0.63-1.56)

3.08 (2.07-4.55)

0.95 (0.40 — 1.86)

0.69 (0.32-1.13)

1.76 (0.77-2.92)
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Supplemental Table 9. Comorbidities of patients with mPAP/CO slope > 3 mmHg/L/minvs. <3

mmHg/L/min

HFrEF: heart failure with reduced ejection fraction; HFpEF: heart failure with preserved ejection

fraction; CCI-PEXNET: modified Charlson Comorbidity Index

mPAP/CO slope
<3 mmHg/L/min >3 mmHg/L/min

Comorbidity Number of patients (%) p-value
coronary heart disease 54 (12.6%) 74 (22.0%) 0.001
moderate valvular heart disease 15 (3.5%) 36 (10.7%) <0.001
atrial fibrillation 27 (6.3%) 71(21.1%) <0.001
HFrEF 10 (2.3%) 21(6.2%)  0.007
HFpEF 30 (7.0%) 59 (17.5%) <0.001
systemic arterial hypertension 187 (43.8%) 218 (64.7%)  <0.001
Pacemaker 16 (3.7%) 29 (8.7%) 0.005
mild to moderate airway or lung disease 74 (17.3%) 91 (27.1%) 0.001
obstructive sleep apnoea 46 (10.8%) 34 (10.1%) 0.759
history of pulmonary embolism 79 (18.5%) 54 (16.1%) 0.370
chronic thromboembolic pulmonary disease 43 (10.1%) 32 (9.5%) 0.791
collagen vascular disease 80 (18.8%) 77 (22.8%) 0.162
chronic liver disease (Childs-Pugh B or C) 12 (2.8%) 13 (3.9%) 0.419
significant chronic kidney disease 25 (5.9%) 35 (10.4%) 0.021
chronic hematologic disorder 14 (3.3%) 15 (4.5%) 0.400
diabetes mellitus 40 (9.4%) 64 (19.0%) <0.001
CClI PEX-NET <0.001

0 218 (50.6%) 105 (31.2%)

1 127 (29.5%) 105 (31.2%)

2 60 (13.9%) 69 (20.5%)

3 12 (2.8%) 30 (8.9%)

4 10 (2.3%) 24 (7.1%)

5 4 (0.9%) 4(1.2%)
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Supplemental Table 10. Scores based on original Charlson Comorbidity Index (CCl), on the modified CCl, and on CClI PEX-NET (based on available data on
comorbidities). Available comorbidities in italics had their counterparts (or very similar conditions) in the original and modified CCI

Comorbidity in original Charlson Score | Point | Comorbidity in modified Charlson Score Point | Corresponding comorbidity in PEX-NET Point

myocardial infarction 1|~ 0| coronary heart disease

congestive heart failure 1|~ 2 | HFrEF, HFpEF

peripheral vascular disease 1|~ 0|x X

cerebrovascular disease 1|~ 0|x X

dementia 1|~ 2| x X

chronic pulmonary disease 1|~ 1| mild- to moderate airway or lung disease

connective tissue disease 1 | rheumatologic disease 1| collagen vascular disease

ulcer disease 1| peptic ulcer disease 0|x X

mild liver disease 1|~ 2|x X

diabetes 1 | diabetes without chronic complications 0|x X

hemiplegia 2 | hemiplegia or paraplegia 2|x X

moderate or severe renal disease 2 | renal disease 1 | significant chronic kidney disease

diabetes with end organ damage 2 | diabetes with chronic complications 1 | diabetes mellitus

any malignancy including leukemia and

any tumor 2 | lymphoma 2 | chronic hemoatologic disorder

leukemia 2|no X X X

lymphoma 2|no X X X

moderate or severe liver disease 3|~ 4 | chronic liver disease (Childs-Pugh B or C)

metastatic solid tumor 6|~ 6| x X

AIDS 6 | AIDS/HIV 41x X
moderate valvular heart disease X
atrial fibrillation X
systemic arterial hypertension X
pacemaker X
obstructive sleep apnoea X
history of pulmonary embolism X
CTEPD X
history of BPA or PEA X

Charlson et al. J Chron Dis 1987.

Quan et al. Am J Epid 2011.

PEX-NET Supplement
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Supplemental Table 11. Major demographic, clinical and hemodynamic characteristics of patients
with resting mPAP < 20 mmHg (n=588) and those with mPAP 21-24 mmHg (n=176)

If not otherwise indicated, values are representing median and interquartile range

BMI: body mass index, Hb: blood hemoglobin concentration, WHO-FC: World health organization
functional class, FVC: forced vital capacity, FEV,: forced expiratory volume in the first second of
expiration, DLCOCcSB: single breath diffusion capacity of the lung for carbon monoxide corrected for
hemoglobin, DLCOcVA: diffusion capacity of the lung for carbon monoxide corrected for hemoglobin
and alveolar volume, 6MWD: six minute walk distance, NT-proBNP: N terminal pro brain natriuretic
peptide, BPsyst: Systolic systemic blood pressure, BPdiast: Diastolic systemic blood pressure, sPAP:
systolic pulmonary arterial pressure, dPAP: diastolic pulmonary arterial pressure, mPAP: mean
pulmonary arterial pressure, PAWP: pulmonary arterial wedge pressure, RAP: right atrial pressure,
CO: cardiac output, TPG: trans-pulmonary gradient, SV: stroke volume, PVR: pulmonary vascular
resistance, WU: Wood units, TPR: total pulmonary resistance, PaO,: arterial partial pressure of
oxygen, PaCO,: arterial partial pressure of carbon dioxide, artSO,: arterial oxygen saturation.

resting mPAP

<20 mmHg 21-24 mmHg  p-value
(n=588) (n=176)
Demographics
Sex male 196 (33.4%) 76 (43.2%) 0.017
female 391 (66.6%) 100 (56.8%)
Age (yr) 56.9 (44.9-67.7) 64.6 (52.1-71.8) <0.001
BMI (kg/m?) 27.2 (23.8-30.5)  28.7 (25.5-32.1) 0.003
Hb (g/dl) 13.2 (12.2-14.6) 13.7 (12.6-15.2) 0.033
WHO-FC I 74 (23.1%) 19 (13.8%) 0.082
I 167 (52.2%) 78 (56.5%)
" 78 (24.4%) 40 (29%)
\Y 1 (0.3%) 1 (0.7%)
FVC (Yopredicted) 97 (86-106) 90 (75-102)  <0.001
FEV, (Y%opredicted) 93 (83-103) 85 (73-97.5) <0.001
DLCOCcSB (%predicted) 76.5 (62-91) 68 (52-81) 0.001
DLCOCcVA (Ypredicted) 82 (69-94) 80 (60-97) 0.273
6MWD (meter) 449 (399-513) 4525 (370-520) 0.715
NT-proBNP (pg/ml) 112 (58-255)  175.5 (82-554.5)
Ongoing PH Therapy No 572 (97.3%) 166 (94.3%)  0.057
Yes 16 (2.7%) 10 (5.7%)
Death No 536 (91.2%) 141 (80.1%)  <0.001
Yes 52 (8.8%) 35 (19.9%)
Lung transplantation No 585 (99.5%) 173 (98.3%) 0.139
Yes 3 (0.5%) 3 (1.7%)
Hemodynamics at rest
Heart rate (/min) 72 (64-82) 70 (63.5-80) 0.161




BPsyst (mmHg) 132 (121-144) 136 (125-146) 0.089
BPdiast (mmHg) 72 (65-80) 74 (64-81) 0.591
SPAP (mmHg) 26 (21-29) 35(32-38)  <0.001
dPAP (mmHg) 10 (9-12) 14 (13-16)  <0.001
mPAP (mmHg) 16 (13-18) 22(22-23)  <0.001
PAWP (mmHg) 7 (5-9) 10 (7-12)  <0.001
RAP (mmHg) 3 (2-5) 5 (3-7) <0.001
CO (I/min) 4.9 (4.0-6.0) 5.1(4.2-6.2)  0.0070
TPG (mmHg) 8 (7-11) 12 (10-15) <0.001
SV (ml) 69.3 (57.2-82.9)  74.0 (60.9-87.0) 0.0003
PVR (WU) 1.7 (1.3-2.2) 2.4(1.8-3.0) <0.001
TPR (WU) 3.1(2.5-3.9) 4.4 (3.6-5.4) <0.001
PaO, (mmHg) 86.9 (75.8-99.5) 76.4 (67.6-84.8) <0.001
PaCO, (mmHg) 37.0 (34.0-39.0) 36.7 (34.3-39.4) 0.479
ArtS0, (%) 97.0 (96.0-98.0) 96 (94.5-97.1) <0.001
Hemodynamics at peak exercise
Heart rate (/min) 123 (107-144)  115(98-133) <0.001
BPsyst (mmHg) 169 (152-189)  170.5 (154-190) 0.543
BPdiast (mmHg) 85(75.0-95.0) 86 (74.5-97.5) 0.373
SPAP (mmHg) 47 (39-56) 60 (53-71)  <0.001
dPAP (mmHg) 21 (16-26) 27 (23-31)  <0.001
mPAP (mmHg) 31 (26-37) 41 (35-47)  <0.001
PAWP (mmHg) 16.5 (12-22) 19.5 (15-24)  <0.001
RAP (mmHg) 8 (6-11) 12 (8-15)  <0.001
CO (I/min) 11.1(9.0-13.8)  10.4(8.0-13.4) 0.014
TPG (mmHg) 14 (10-18) 20 (15-27)  <0.001
SV (ml) 89.7 (74.6-109.3) 92.1(73.3-107.8) 0.948
PaO, (mmHg) 92 (80.5-104) 71 (62-83)  <0.001
PaCO, (mmHg) 34 (31-38) 36 (33-40)  0.002
ArtSO, (%) 97 (95-98) 95(92-97)  <0.001
PVR (WU) 1.2 (0.8-1.7) 2.1(1.4-2.8) <0.001
TPR (WU) 2.8 (2.1-3.7) 4.0(3.0-5.3) <0.001
Hemodynamic response to exercise (rest to peak exercise)
Heart rate (/min) 51 (34-66) 43 (27-59)  <0.001
BPsyst (mmHg) 36 (21-53) 36 (19-49) 0312
BPdiast (mmHg) 11 (2-22) 12 (3-25)  0.227
SPAP (mmHg) 22 (14-29) 26 (18-33.5)  0.001
dPAP (mmHg) 10 (5-16) 13(8-16)  0.025
mPAP (mmHg) 15 (11-22) 18 (12.5-24.5) <0.001
PAWP (mmHg) 10 (6-15) 10 (5-145)  0.689
RAP (mmHg) 5 (3-8) 6 (3-9) 0.013
CO (I/min) 6.1 (4.2-8.2) 5.0(3.1-7.2) <0.001

17



TPG (mmHg) 5 (2-9) 8 (4-135)  <0.001
SV (ml) 21.7(9.1-33.0)  14.6 (4.8-29.8) 0.002
PVR (WU) -0.4(-0.8-0.1)  -0.3(-0.9-0.1) 0131
TPR (WU) -0.3(-0.8-03)  -0.2(-0.9-05) 0.821
Pa0, (mmHg) 5 (-5-12.6) -1.7 (-15.8-4.8) <0.001
ArtSO, (%) 00(-1.8-0.9)  -2.0(-4.2-05) <0.001
mPAP/CO slope (mmHg/L/min) 2.4 (1.7-4.0) 3.7(25-6.1) <0.001
PAWP/CO slope (mmHg/L/min) 1.5 (0.9-2.8) 2.0 (1.0-35) 0.013
TPG/CO slope (mmHg/L/min) 0.8 (0.4-1.4) 1.8(0.9-2.8) <0.001
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Supplemental Table 12. Causes of mortality

Causes of mortality Number of patients (%)
Pulmonary 18 (21)

Cardiac 15(17)

Malignancy 14 (16)

other Internal Medicine cause 24 (28)

Unknown 16 (18)

Total 87 (100)
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Supplemental Figure Legends:

Supplemental Figure 1. Hazard ratios of resting pulmonary hemodynamic parameters (HR: each
variable analyzed separately, adjusted for age, sex and hemoglobin)

PVR: pulmonary vascular resistance, TPR: total pulmonary resistance, mPAP: mean pulmonary
arterial pressure, TPG: trans-pulmonary gradient, PAWP: pulmonary arterial wedge pressure, RAP:
right atrial pressure, BP: blood pressure, SV: stroke volume, Pa02: arterial partial pressure of oxygen,
PaCO2: arterial partial pressure of carbon dioxide, ArtSO2: arterial oxygen saturation, CO: cardiac

output

Supplemental Figure 2. Hazard ratios of pulmonary hemodynamic parameters at peak exercise (HR:
each variable analyzed separately, adjusted for age, sex and hemoglobin)

PVR: pulmonary vascular resistance, TPR: total pulmonary resistance, mPAP: mean pulmonary
arterial pressure, TPG: trans-pulmonary gradient, PAWP: pulmonary arterial wedge pressure, RAP:
right atrial pressure, BP: blood pressure, SV: stroke volume, Pa02: arterial partial pressure of oxygen,
PaCO2: arterial partial pressure of carbon dioxide, ArtSO2: arterial oxygen saturation, CO: cardiac

output

Supplemental Figure 3. Hazard ratios of responses (peak-rest difference) in pulmonary
hemodynamic parameters to exercise (HR: each variable analyzed separately, adjusted for age, sex
and hemoglobin)

PVR: pulmonary vascular resistance, TPR: total pulmonary resistance, mPAP: mean pulmonary
arterial pressure, TPG: trans-pulmonary gradient, PAWP: pulmonary arterial wedge pressure, RAP:

right atrial pressure, BP: blood pressure, SV: stroke volume, PaO2: arterial partial pressure of oxygen,
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PaCO2: arterial partial pressure of carbon dioxide, ArtSO2: arterial oxygen saturation, CO: cardiac

output

Supplemental Figure 4. Kaplan-Maier curve of mPAP response to exercise (S16mmHg vs. >16mmHg).
Although difficult to discern, in year 1-2 after inclusion, there was a survival benefit for an mPAP
response >16mmHg.

mPAP: mean pulmonary arterial pressure
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Supplemental Figure 2
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Supplemental Figure 3
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Supplemental Figure 4
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