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Authors: Antigny F 1,2,3 , Chaumais MC 3,4,5 , Humbert M 1,2,3 , Montani D 1,2,3 We read with interest the article "Pulmonary arterial hypertension in patient treated for multiple sclerosis with 4-aminopyridine" by Baptista et al. [START_REF] Baptista | Pulmonary arterial hypertension in patient treated for multiple sclerosis with 4-aminopyridine[END_REF]. The authors reported the case of a 64-year-old woman treated for multiple sclerosis with 4-aminopyridine (4-AP) who developed severe pulmonary arterial hypertension (PAH) confirmed by right heart catheterization. After initiation of specific PAH therapy and 4-AP discontinuation, a significant hemodynamic improvement was observed with almost hemodynamic normalization (pulmonary vascular resistance < 3 WU) [START_REF] Baptista | Pulmonary arterial hypertension in patient treated for multiple sclerosis with 4-aminopyridine[END_REF]. Interestingly, 5 additional cases of 4-AP induced PAH have been reported in the worldwide pharmacovigilance database (Vigibase®). 4-AP is an outward rectifying voltage-gated potassium channel (Kv) inhibitor, including Kv1.5, 2.1 isoform which are expressed at pulmonary vascular and cardiac levels regulating resting membrane potential, pulmonary vascular tone and cardiomyocytes action potential [START_REF] Lambert | Ion Channels in Pulmonary Hypertension: A Therapeutic Interest?[END_REF].

Dysfunction of Kv channels is well described in the pathogenesis of PAH. In vitro 4-AP was used to inhibit most Kv channels including Kv1.5, 2.1, 4.3, 4.2 at concentration between 5mM and 10mM [START_REF] Lambert | Ion Channels in Pulmonary Hypertension: A Therapeutic Interest?[END_REF]. Moreover, 4-AP is also described to reduce the function of another K + channels, the twopore Potassium channel KCNK3 (Potassium Channel Subfamily K Member 3) or TASK-1 (TWIK-Related Acid-Sensitive K( + ) Channel). Of note, KCNK3 mutations were also identified by exome sequencing in heritable PAH [START_REF] Ma | A novel channelopathy in pulmonary arterial hypertension[END_REF][START_REF] Morrell | Genetics and genomics of pulmonary arterial hypertension[END_REF][START_REF] Humbert | Pathology and pathobiology of pulmonary hypertension: state of the art and research perspectives[END_REF]. To date, 10 different mutations in KCNK3 gene have been identified in 15 different PAH patients (9 women and 6 men heterozygous KCNK3 mutation carriers).

Additional one patient with a homozygous KCNK3 mutations has been identified, associated with an aggressive form of PAH and an early development of the disease (5 months old). Electrophysiological experiments demonstrated a loss of function of all identified KCNK3 mutants [START_REF] Lambert | Ion Channels in Pulmonary Hypertension: A Therapeutic Interest?[END_REF]. KCNK3/TASK-1 shares several characteristics of K + background current, called non inactivating K current (I KN ). In rabbit, pulmonary arterial smooth muscle cells (PASMC) I KN is sensitive to 4-AP, with 50% inhibition at 1 mM, although the degree of inhibition is variable [START_REF] Gurney | Two-pore potassium channels in the cardiovascular system[END_REF]. Moreover, at 2 mM of 4-AP was shown to block by 36% the KCNK3/TASK-1 function [START_REF] Lopes | Proton Block and Voltage Gating Are Potassium-dependent in the Cardiac Leak Channel Kcnk3[END_REF]. We recently demonstrated that loss of KCNK3/TASK-1 is a hallmark of PAH at pulmonary vascular and right ventricular (RV) cardiomyocytes. At pulmonary vascular level, KCNK3/TASK-1 function contribute to the resting plasma membrane depolarization, pulmonary arteries tone and at cardiac level KCNK3/TASK-1 inhibition induces prolongation of RV action potential [START_REF] Antigny | Potassium Channel Subfamily K Member 3 (KCNK3) Contributes to the Development of Pulmonary Arterial Hypertension[END_REF][START_REF] Lambert | Loss of KCNK3 is a hallmark of RV hypertrophy/dysfunction associated with pulmonary hypertension[END_REF]. Therefore, chronic inhibition of Kv channels as well as KCNK3/TASK-1 channels explain the susceptibility of patients treated with 4-AP to develop pulmonary vascular and cardiac disease, including PAH. The pharmacological inhibition of Kv and KCNK3/TASK-1 by: 1/ 4-AP should depolarize cells expressing these channels,
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