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Abstract

Rhythm disorders in PAH are rare. In practice, they pose a therapeutic management challenge. Right
ventricular dysfunction associated with hypoxia influences the prescription of antiarrhythmics; some of
them are even contraindicated. We report three cases of idiopathic PAH complicated by atrial flutter (2
cases) and atrial fibrillation (1 case). The patients experienced right heart failure after a stabilization phase
with specific vasodilators (bosentan, sildenafil, iloprost). They were treated with oral amiodarone,
alongside treatment for right heart failure. Potassium levels were normal. Beta-blockers were not
prescribed due to severe right ventricular dysfunction with arterial hypotension. Unfortunately, two
patients developed hyperthyroidism secondary to amiodarone. Through these observations, we will
discuss the different therapeutic options in these situations, referencing the literature.

Keywords: Rhythm disorders, PAH, right ventricular dysfunction, arterial hypotension, hyperthyroidism,
therapeutic options.

Introduction

Pulmonary arterial hypertension is a rare and severe condition. It has significant impacts on the right-sided
chambers of the heart, leading to medium and long-term dilation of the right atrium and right ventricle,
with severe right ventricular dysfunction. The increase in pulmonary vascular resistance results in chronic
right ventricular overload(1), leading to increased right atrial pressure, progressive atrial dilation, and
electrophysiological remodeling that creates a pro-arrhythmogenic substrate, which can lead to
supraventricular arrhythmias (SVTs) (2,3). The prevalence of SVTs in patients with PAH is between 10
and 25% (4, 1.5-7). The loss of atrial systole, combined with the altered hemodynamics related to PAH,
promotes their occurrence and is associated with clinical worsening, characterized by a decline in New
York Heart Association (NYHA) functional class, reduced performance in the 6-minute walk test, and
poor prognosis (4,8). Survival is particularly reduced in these patients (4,9).

The mechanisms behind rhythm disorders are diverse, including increased susceptibility to
afterdepolarizations, enhanced heterogeneity of repolarization, and upregulation of fibrosis. These
mechanisms lead to the initiation and maintenance of reentrant circuits in the right heart, resulting in atrial
rhythm disorders. Other anomalies can occur, such as sinus bradycardia, sinus tachycardia, first-degree
atrioventricular block, right bundle branch block, and ventricular arrhythmias. Rajdev et al. (10) analyzed
arrhythmias in PAH and concluded that ventricular tachycardia is less frequent than bradycardia, which is
a concerning sign. This suggests that PAH leads to cardiac conduction system disease. Other studies have
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shown that atrial fibrillation (AF) and atrial flutter induced by PAH are the most common arrhythmias.
They are a cause of disease decompensation and increase morbidity and mortality (11). The loss of atrial
systole, atrioventricular desynchronization, and changes in heart rate are even more harmful in the
presence of right ventricular dysfunction.

Restoring sinus rhythm can improve hemodynamic status and the six-minute walk test. In practice,
therapeutic options are limited by the negative inotropic effect of antiarrhythmics and the
proarrhythmogenic effects on right ventricular dysfunction.

Observation

We report the case of three patients who have been under our care and have been followed for PAH for
over five years, treated with bosentan, sildenafil, and inhaled iloprost. We had two cases of atrial flutter
and one case of atrial fibrillation (Figures 1 and 2). They experienced right heart failure after a stabilization
phase with specific vasodilators. They were treated with oral amiodarone, along with treatment for right
heart failure. Potassium levels were normal. Beta-blockers were not prescribed due to severe right
ventricular dysfunction with arterial hypotension (Figures 3 and 4). Unfortunately, two patients developed
hyperthyroidism secondary to amiodarone.

Discussion

According to data from the literature, SVTs secondary to PAH typically manifest on average 3.5 years
after the initial PAH diagnosis (8,18). The incidence depends on associated comorbidities and the
progression of the disease; these are often symptomatic arrhythmias that are more easily detected because
they cause a deterioration in functional and hemodynamic status (4). Regarding treatment, our patients
poorly tolerated medical therapy (digoxin, amiodarone, bisoprolol). They were treated with external
electrical cardioversion (EEC). The therapeutic management of supraventricular arrhythmias in the
context of PAH has not been the subject of specific recommendations, and there has been no specific
research on the effectiveness of rate control or rhythm control strategies. Small series have suggested that
restoring sinus rhythm was associated with improved functional class and survival (4, 9,12). Other
therapeutic options provide good results for these arrhythmias: electrical cardioversion (EEC) is effective
but short-term, and the risk of recurrence is significant, especially when the right atrium is dilated (13).
When comparing the outcomes of ablation against EEC and antiarrhythmic therapy, ablation shows better
results in terms of recurrence, improvement in quality of life, increased walking distance, and reduced
right heart failure (14).

Conclusion

Rhythm disorders induced by PAH are proportional to the severity of the disease and its impact on the
right-sided heart chambers. The use of antiarrhythmic medications is limited due to their negative inotropic
effects on a severely dysfunctional right ventricle. Reducing atrial fibrillation or atrial flutter via external
electrical cardioversion (EEC) is possible, but ablation is a better alternative to prevent recurrences and
improve patient quality of life.
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Figure 2 : Atrial Fibrillation
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Figure 3: Dilation of Right-Sided Chambers; PAPs Calculated on Tricuspid Regurgitation Flow
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Figure 4: Assessment of Right Ventricular Function: Tissue Doppler (Calculation of S (RV) and
TM Calculation of TAPSE)

References

1.

Mercurio V, Peloquin G, Bourji KI, Diab N, Sato T, Enobun B, et al. Pulmonary arterial hypertension
and atrial arrhythmias: incidence, risk factors, and clinical impact. Pulm Circ. févr
2018;8(2):204589401876987.

Medi C, Kalman JM, Ling L-H, Teh AW, Lee G, Lee G, et al. Atrial Electrical and Structural Remodeling
Associated with Longstanding Pulmonary Hypertension and Right Ventricular Hypertrophy in Humans.
J Cardiovasc Electrophysiol. Juin 2012;23(6):614-20.

Matthews J, McLaughlin V. Acute Right Ventricular Failure in the Setting of Acute Pulmonary Embolism
or Chronic Pulmonary Hypertension: A Detailed Review of the Pathophysiology, Diagnosis, and
Management. Curr Cardiol Rev. 1 févr 2008;4(1):49-59.

Cannillo M, Grosso Marra W, Gili S, D’Ascenzo F, Morello M, Mercante L, et al. Supraventricular
Arrhythmias in Patients With Pulmonary Arterial Hypertension. Am J Cardiol. déc 2015;116(12):1883-9.
Olsson KM, Nickel NP, Tongers J, Hoeper MM. Atrial flutter and fibrillation in patients with pulmonary
hypertension. Int J Cardiol. sept 2013;167(5):2300-5.

Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, et al. Worldwide
Epidemiology of Atrial Fibrillation: A Global Burden of Disease 2010 Study. Circulation. 25 févr
2014;129(8):837-47.

Smith B, Genuardi MV, Koczo A, Zou RH, Thoma FW, Handen A, et al. Atrial arrhythmias are
associated with increased mortality in pulmonary arterial hypertension. Pulm Circ. juill
2018;8(3):204589401879031.

Tongers J, Schwerdtfeger B, Klein G, Kempf T, Schaefer A, Knapp J-M, et al. Incidence and clinical
relevance of supraventricular tachyarrhythmias in pulmonary hypertension. Am Heart J. janv
2007;153(1):127-32.

IJFMR240318999 Volume 6, Issue 3, May-June 2024 4



https://www.ijfmr.com/

i

~ Y International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com
9. Wen L, Sun M-L, An P, Jiang X, Sun K, Zheng L, et al. Frequency of Supraventricular Arrhythmias in

10.

11.

12.

13.

14.

Patients With Idiopathic Pulmonary Arterial Hypertension. Am J Cardiol. nov 2014;114(9):1420-5.
Rajdev A, Garan H, Biviano A. Arrhythmias in Pulmonary Arterial Hypertension. Prog Cardiovasc Dis.
sept 2012;55(2):180-6.

Risk factors for arrhythmia and late death in patients with right ventricle to pulmonary artery conduit
repair—Japanese multicenter study Int J Cardiol (2006 Electronic supplementary material is available
onlin

Ruiz-Cano MJ, Gonzalez-Mansilla A, Escribano P, Delgado J, Arribas F, Torres J, et al. Clinical
implications of supraventricular arrhythmias in patients with severe pulmonary arterial hypertension. Int
J Cardiol. janv 2011;146(1):105-6.

Mataczynska-Rajpold K, Komosa A, Blaszyk K, Araszkiewicz A, Janus M, OlasinskaWisniewska A, et
al. The Management of Supraventricular Tachyarrhythmias in Patientswith Pulmonary Arterial
Hypertension. Heart Lung Circ. mai 2016;25(5):442-50.

Showkathali R, Tayebjee MH, Grapsa J, Alzetani M, Nihoyannopoulos P, Howard LS, Lefroy DC, Gibbs
JSR. Right atrial flutter isthmus ablation is feasible and results in acute clinical improvement in patients
with persistent atrial flutter and severe pulmonary arterial hypertension. Int J Cardiol. 2011 Jun
2;149(2):279-280. doi: 10.1016/j.ijcard.2011.02.059. Epub 2011 Mar 21. PMID: 21420184.

IJFMR240318999 Volume 6, Issue 3, May-June 2024 5



https://www.ijfmr.com/

