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Background 

• Pulmonary arterial hypertension (PAH) is a fatal disease that affects the pulmonary vasculature 

through vasoconstriction and adverse vascular remodeling that obliterates and stiffens the 

pulmonary vasculature resulting in increased pulmonary artery pressures, pulmonary vascular 

resistance, and pulmonary vascular stiffness

• The resulting increase in right ventricular (RV) afterload eventually leads to RV dysfunction and 

failure, which remains the strongest predictor of death

• Digoxin, a cardiac glycoside, provides ionotropic support for patients with ventricular dysfunction

• Furthermore, digoxin use is not without risk as there is an increased risk of mortality among patients 

using digoxin in an atrial fibrillation population

• Digoxin acutely increases cardiac output in patients with pulmonary arterial hypertension (PAH) and 

right ventricular failure; however, the effects of chronic digoxin use in PAH are unclear.



Objective

• we aimed to describe patients with PAH treated with chronic digoxin therapy and to 

examine the association of digoxin use with all-cause mortality and HF-related 

hospitalization in patients with PAH using the Minnesota Pulmonary Hypertension 

Repository



Methods 

• Data from the Minnesota Pulmonary Hypertension Repository were used. 

• It is a single-center registry that enrolls all consecutive patients treated for pulmonary 

hypertension at the University of Minnesota Pulmonary Hypertension Clinic since 

March 2014. Patients who were diagnosed before March 2014 were entered 

retrospectively.

• The median follow-up time was 2.1 (interquartile range, 0.6–5.0) years for the 

matched cohort



outcomes

• The primary outcome was a composite of all-cause mortality or HF hospitalization. 

• The secondary outcomes include: (1) all-cause mortality, (2) HF hospitalization, and 

(3) composite of all-cause mortality or lung transplantation (transplant-free survival).



Inclusion Criteria

• Adult patients (aged ≥ 18years at the time of enrollment) diagnosed with World 

Health Organization (WHO) Group I PAH who were enrolled between March 2014 

and September 16, 2020. 

• In the Minnesota Pulmonary Hypertension Repository, the diagnosis of PAH required 

the following: (1) a mean pulmonary artery pressure ≥25mmHg at rest up until 2019 

and ≥20mmHg at rest since 2019, with a pulmonary capillary wedge pressure of 3 

wood units; and (2) the exclusion of other WHO categories of pulmonary 

hypertension by clinical evaluation and objective tests, including pulmonary function 

tests and ventilation-perfusion scan. 



Exclusion criteria 

• Patients with obstructive lung disease diagnosed by reduced expiratory flow rates 

(forced expiratory volume in 1 second/forced vital capacity <75% predicted), more 

than mild interstitial lung disease diagnosed by reduced total lung capacity <60%)

• Chronic thromboembolic pulmonary disease were excluded from the study. 

• Additionally, patients who were already on chronic digoxin therapy for other medical 

indications before the diagnosis of PAH were excluded.



Long term PAH Management

• Patients with PAH who responded to acute vasodilator challenge were treated with calcium 

channel blockers.

• All patients who did not respond to acute vasodilator challenge at the time of diagnosis were 

treated with monotherapy or combination therapy using phosphodiesterase-5-inhibitors, 

endothelin receptor antagonists, and prostacyclin analogue, or prostacyclin receptor agonists 

based on the severity of the disease as recommended.



• Initially, patients with low and intermediate-risk characteristics were treated with 

monotherapy or sequential combination therapy, but after 2015, a prospective dual 

therapy approach using a phosphodiesterase-5-inhibitors and an endothelin receptor 

antagonists was used as clinically indicated.

• Patients with high-risk characteristics were treated from diagnosis with initial 

combination therapy, including a parenteral prostacyclin. Digoxin and diuretics were 

used to treat right HF as needed at the discretion of the treating physician. Digoxin 

was dosed based on a nomogram and levels were checked only if clinically 

indicated. Patients were followed every 3 to 6 months regularly in the outpatient 

setting, and more frequently if needed. 



Results

• Among 205 patients with PAH in the repository, 32.7% (n=67) were on digoxin. Digoxin 

was more often prescribed to patients with severe PAH and right ventricular failure. 

• After propensity score-matching, 49 patients were digoxin users, and 70 patients were 

non users; of these 31 (63.3%) in the digoxin group and 41 (58.6%) in non digoxin group 

met the primary end point during a median follow-up time of 2.1 (0.6–5.0) years. 

• Digoxin users had a higher combined all-cause mortality or HF hospitalization (HR, 1.82 

[95% CI, 1.11–2.99]), all-cause mortality (HR, 1.92 [95% CI, 1.06–3.49]), HF 

hospitalization (HR, 1.89 [95% CI, 1.07– 3.35]), and worse transplant-free survival (HR, 

2.00 [95% CI, 1.12–3.58]) even after adjusting for patient characteristics and severity of 

PAH and right ventricular failure.

















Conclusion

• In conclusion, in this observational study, chronic digoxin therapy in patients with 

PAH did not reduce all-cause mortality, HF hospitalizations, and lung transplant. 

Contrary to our initial hypothesis, it was associated with worse outcomes. Future 

prospective studies should assess the safety and efficacy of chronic digoxin use in 

PAH.


