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Background: Pulmonary arterial hypertension (PAH) is a rare autosomal dominant lung disease 
with reduced penetrance. In this study we developed a new PAH specific gene panel including 
major disease genes and further candidates. This next generation based diagnostic approach 
provides more comprehensive data than the current diagnostic procedure of Sanger sequencing 
of the three major genes (BMPR2, ACVRL1, ENG).  

Objectives: We aimed to investigate the frequency of mutations in all known PAH and further 
candidate genes using a novel PAH specific gene panel.  

Methods: We included 37 patients with invasively confirmed PAH by right heart catheterisation 
and 5 relatives of further affected patients for genetic testing. A new PAH-specific gene panel was 
designed to enrich genes of interest. We used next generation sequencing to assess the coding 
sequence and intron/exon boundaries of 12 known disease genes and 17 candidate genes. Any 
potential pathogenic variants were reassessed by direct Sanger sequencing.  

Results: Twenty-two of the 37 patients (59%) had a mutation in the gene BMPR2, ACVRL1, ENG 
or EIF2AK4 identified by panel and Sanger sequencing. In addition, 12 unclassified variants were 
identified in 7 genes (known and candidate genes). A sensitivity of 100% was met after quality 
parameters were adjusted. The positive predictive value for all newly investigated genes based 
on panel results increased to 100% when Sanger technique was additionally applied. 

Conclusions: This new PAH-specific gene panel allowed for the first time the assessment of all 
known PAH genes and further candidates at once and markedly reduced overall sequencing time 
and cost. The technique enables the identification of mutations in different genes within the same 
patient, which might act as modifiers increasing disease penetrance and accelerating PAH 
manifestation. Thus, this approach is about to change the routine diagnostic genetic testing in 
PAH patients. 
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