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least 10000 (experimentally established) have been taken under consideration.
The prominence of a peak measures how much the peak stands out due to its
intrinsic height and its location relative to other peaks. The ratio of the area under
the significant peak to its prominence have been applied for further analysis. The
chromatography data have been decomposed using the discrete wavelet trans-
form (DWT) with the mother wavelet from reverse biorthogonal wavelets family.
The approximation from the first and second level of DWT decomposition have
been used to confirm the proper determination of the significant peaks in the
chromatogram.
Results: The obtained spectral and chromatographic results clearly presents the
qualitative and quantitative QA/QC sensitivity to the metabolomic changes in the
patient’s breath. The identification of changes in ratio of the whole spectra of
biomarkers can allow to obtain a multi-dimensional pathways for PAH diagnostics
(Fig. 1).

Figure 1

Conclusions: The obtained spectral and chromatographic results clearly
presents the qualitative and quantitative QA/QC sensitivity to the metabolites
changes in the patient’s breath. The fast breath analysis seems to be specific
and sensitive for PAH in the range of selected bio-fingerprints.
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Background: By essence, pulmonary hypertension (PH) is dichotomized in pre-
and postcapillary. The combination of pre- and postcapillary PH in one patient
is called “combined-postcapillary PH”. Nowadays, detection of this phenotype is
impossible unless right heart catheterization is performed.
Purpose: Using dense phenotypic data (phenomapping), the purpose of
this work was to characterize phenotypically and noninvasively patients with
combined-postcapillary PH.
Methods: 82 consecutive patients (mean age 67.8±11.6 y, males 47%) from a
referral center were included between 2009 and 2017. Inclusion criteria were as
follows: mean pulmonary artery pressure (PAP) ≥25 mmHg and wedge pressure
(WP) >15 mmHg. Combined-postcapillary PH patients were those with a dias-
tolic pressure gradient ≥7 mmHg and/or pulmonary vascular resistance (PVR)
>3 WU. Phenotypic domains were clinical, laboratory, imaging, hemodynamic
and functional respiratory continuous variables. Parameters were imputed with
10 eigenvectors for missing values, filtered if the Spearman correlation coefficient
was >0.6, standardized to mean±SD of 0±1, grouped using agglomerative hierar-
chical clustering and participants were separated. Phenogroups were compared
for phenotypic domains (p<0.05 was considered significant) and Cox regression
was used for survival analysis at 2 years follow-up.
Results: Mean PAP, WP, cardiac index and PVR were 39.6±9.8, 23.2±5.2,
2.96±0.77 and 3.21±1.77 respectively. Among the 65 phenotypic domains en-
tering the model, 31 were selected from which, heatmap was drawn (fig 1)
and Penalized Model-Based Clustering identified 3 phenogroups. Combined-
postcapillary PH was found in 90% of phenogroup 3 remarkable by older age fe-
males (p<0.01), more frequent and uncontrolled systemic hypertension, more se-
vere functional status, more frequent atrial fibrillation, super-normal ejection frac-
tion, smaller ventricular cavities and more elevated tricuspid regurgitation velocity
(above 4 m/s) compared to phenogroups 1 and 2. Compared to phenogroup 1,
two-years all-causes mortality (fig 2) was not increased in phenogroup 3 (Hazard
Ratio: 0.79 [0.2 - 3.14], p=0.73) but in phenogroup 2, characterized by younger
males with lower ejection fraction (48.8), intermediate PAP and PVR with only
27% combined-PH forms (Hazard Ratio: 3.74 [1.24 - 11.34], p=0.02).

Conclusion: From heterogeneous clinical presentation, statistical learning algo-
rithms applied to dense phenotypic data allowed to identify non-invasively a pop-
ulation at high risk of combined-postcapillary PH. Phenomapping could also be
applied to characterize PH patients with high mortality risk.
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Background: Pulmonary arterial hypertension (PAH) is a frequent complication
in connective tissue diseases (CTD) and is associated with a highly unfavourable
prognosis, especially among patients with systemic sclerosis (SSc). With an in-
creasing age at diagnosis in patients with CTD associated PAH (CTD-APAH), the
comorbidity burden is expected to be high.
Purpose: To study the effect of comorbidities on survival in patients with incident
CTD-APAH.
Methods: The analysis included 172 patients with incident CTD-APAH (SSc-
APAH n=140 and other CTD-APAH n=32) registered in the Swedish PAH Reg-
istry (SPAHR) from January 1, 2008 until September 15, 2016. Demographic
data, including comorbidity, hemodynamic parameters, treatment allocation, lung
transplantation, and survival were extracted from SPAHR. The Cox proportional
regression and the Kaplan-Meyer method were used to assess the relation be-
tween comorbidity and survival.
Results: The mean age at diagnosis was 65±13 years with no significant age
difference between men (22%) and women (78%).
The comorbidity burden was: 63% kidney dysfunction (eGFR<60 ml/min/1.73
m2); 37% hypertension; 18% ischemic heart disease; 12% diabetes mellitus; 12%
atrial fibrillation; 5% previous ischemic stroke and 45% had a DLCO <40% of
reference value. During the follow-up (median 2.0 years, IQR 1.0–4.1), 83 deaths
and 1 lung transplantation were registered. The five-year transplantation-free sur-
vival rate was 51%.
After adjusting for age, gender, baseline treatment, WHO-FC, 6 minute walk dis-
tance, and NT-proBNP, the following comorbidities were found to be indepen-
dently associated to survival: hypertension (HR 1.95; CI 1.02–3.76; p=0.045);
kidney dysfunction (HR 3.65; CI 1.91–6.98, p<0.001); and DLCO<40% (HR4.53;
CI 2.22–9.25, p<0.001).
Conclusion: Despite systematic screening and improved treatment strategies,
prognosis of CTD-APAH patients remains deleterious. Kidney dysfunction, hy-
pertension and decreased DLCO are common among CTD-APAH patients and
independently affect survival.
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