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Over the past two decades, the prevalence of heart failure with preserved ejection fraction 

(HFpEF) has significantly increased, with HFpEF now accounting for over 50% of all heart 

failure cases1. Despite morbidity and mortality rates comparable to heart failure with reduced 

ejection fraction, evidence-based therapeutic recommendations for HFpEF remain to be clearly 

defined, with current guidelines primarily emphasizing the control of blood pressure and volume 

overload2. As of now, no pharmacological therapy has been shown to be effective in large 

clinical trials at reducing morbidity and mortality in patients with HFpEF1.  

Aerobic capacity deterioration is one of the clinical presentations of HFpEF, with patients 

experiencing reduced exercise capacity--an important determinant associated with quality of life 

impairment and poor prognosis3. Recent studies on the effects of exercise training have 

demonstrated promising results at improving the functional capacity, diastolic function, and 

quality of life in individuals with HFpEF3. Furthermore, it has been shown that physiologic 

processes known to be associated with HFpEF—such as endothelial dysfunction and systemic 

inflammation--are substantially improved by exercise training4. 

Enhanced external counterpulsation (EECP) is a noninvasive, FDA-approved treatment that has 

been shown to be a safe, effective, and lower-cost therapy for patients with angina and chronic 

heart failure5, with many of its effects similar to exercise training, including improved 

endothelial function, reduced arterial stiffness, and decreased systemic inflammation6. By 

sequentially inflating a series of pneumatic cuffs around the lower legs, thighs, and upper thighs 

during diastole and then rapidly deflating at end-diastole, EECP lowers systemic vascular 

resistance while decreasing afterload and increasing cardiac output7. These effects achieve a 

significant reduction in left ventricular oxygen consumption and are accompanied by a decrease 

in serum endothelin and an increase in serum induced nitric oxide synthetase8. For patients 

undergoing the 1-hour, 35-session EECP treatment course, these effects translate into 

significantly improved exercise tolerance, diminished frequency of anginal episodes, and 

decreased requirement for nitrates--benefits which have been shown to be sustainable up to five 

years after the completion of treatment6, 7, 9. 

Despite growing evidence of the many benefits of EECP, the efficacy of the treatment in patients 

with heart failure with preserved ejection fraction has not yet been fully elucidated. The purpose 

of this study was to evaluate the effects of EECP therapy on the functional capacity of patients 

with HFpEF. 

 



References 

 

1. Lam, C. S., Donal, E., Kraigher‐Krainer, E., & Vasan, R. S. (2011). Epidemiology and clinical 

course of heart failure with preserved ejection fraction. European journal of heart failure, 13(1), 

18-28. 

2. From, A. M., & Borlaug, B. A. (2011). Heart failure with preserved ejection fraction: 

pathophysiology and emerging therapies. Cardiovascular therapeutics, 29(4), e6-e21. 

3. Santoso, A., Purwowiyoto, S. L., Purwowiyoto, B. S., & Soesanto, A. M. (2019). Exercise 

Training Improved Longitudinal Intrinsic Left Ventricle Function in Heart Failure with Preserved 

Ejection Fraction. International Journal of Angiology. 

4. Edelmann, F., Gelbrich, G., Düngen, H. D., Fröhling, S., Wachter, R., Stahrenberg, R., ... & 

Herrmann-Lingen, C. (2011). Exercise training improves exercise capacity and diastolic function 

in patients with heart failure with preserved ejection fraction: results of the Ex-DHF (Exercise 

training in Diastolic Heart Failure) pilot study. Journal of the American College of 

Cardiology, 58(17), 1780-1791. 

5. Manchanda, A., & Soran, O. (2007). Enhanced external counterpulsation and future directions: 

step beyond medical management for patients with angina and heart failure. Journal of the 

American College of Cardiology, 50(16), 1523-1531. 

6. Raza, A., Steinberg, K., Tartaglia, J., Frishman, W. H., & Gupta, T. (2017). Enhanced external 

counterpulsation therapy: past, present, and future. Cardiology in review, 25(2), 59-67. 

7. Urano, H., Ikeda, H., Ueno, T., Matsumoto, T., Murohara, T., & Imaizumi, T. (2001). Enhanced 

external counterpulsation improves exercise tolerance, reduces exercise-induced myocardial 

ischemia and improves left ventricular diastolic filling in patients with coronary artery 

disease. Journal of the American College of Cardiology, 37(1), 93-99. 

8. Soran, O., Fleishman, B., Demarco, T., Grossman, W., Schneider, V. M., Manzo, K., ... & 

Feldman, A. M. (2002). Enhanced external counterpulsation in patients with heart failure: a 

multicenter feasibility study. Congestive Heart Failure, 8(4), 204-227. 

9. Arora, R. R., Chou, T. M., Jain, D., Fleishman, B., Crawford, L., McKiernan, T., & Nesto, R. W. 

(1999). The multicenter study of enhanced external counterpulsation (MUST-EECP): effect of 

EECP on exercise-induced myocardial ischemia and anginal episodes. Journal of the American 

College of Cardiology, 33(7), 1833-1840. 


