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IMPORTANT REMINDER 

Medical Policies are developed to provide guidance for members and providers regarding coverage in 
accordance with contract terms. Benefit determinations are based in all cases on the applicable contract 
language. To the extent there may be any conflict between the Medical Policy and contract language, the 
contract language takes precedence. 

PLEASE NOTE: Contracts exclude from coverage, among other things, services or procedures that are 
considered investigational or cosmetic. Providers may bill members for services or procedures that are 
considered investigational or cosmetic. Providers are encouraged to inform members before rendering 
such services that the members are likely to be financially responsible for the cost of these services. 
 
DESCRIPTION 
 
Enhanced external counterpulsation (EECP) is a noninvasive, adjunct treatment that uses timed, 
sequential inflation of pressure cuffs on the legs and is primarily investigated as a treatment for chronic 
stable angina and heart failure (HF). Treatment is usually administered in 1- to 2-hour sessions, 5 days a 
week for 7 weeks, for a total of 35 hours of treatment.  EECP has also been studied as a treatment for 
erectile dysfunction and ischemic stroke. 
 
Regulatory Status 
 
A number of EECP devices have received 510(k) approval from the U.S. Food and Drug Administration 
(FDA). 
 
 

MEDICAL POLICY CRITERIA 
 
Enhanced external counterpulsation is considered investigational for the treatment of all conditions, 
including but not limited to chronic stable angina pectoris, refractory angina pectoris, heart failure, 
ischemic stroke, and erectile dysfunction. 
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SCIENTIFIC EVIDENCE 
 
A number of non-randomized studies described experiences of EECP-treated patients.[1-21] Given the 
variable natural history of disorders such as angina and/or heart failure, the presence of many potential 
confounders of cardiac outcomes, and the potential for a placebo effect, observational data, including 
registry studies, are of limited utility in establishing efficacy of EECP.  
 
Reliable randomized controlled trials (RCTs) that compare patients managed with versus without EECP 
and that report on relevant clinical outcomes (vs. intermediate or physiologic outcomes) are necessary in 
order to establish whether enhanced external counterpulsation (EECP) is efficacious and whether it is at 
least as good as alternative treatments. 
 
Literature Review 
 
The focus of the literature review is on randomized controlled trials (RCTs) of EECP that report on 
relevant clinical outcomes. The current evidence is limited by the following: 
 
• Few RCTs of EECP for chronic stable angina and heart failure (HF) have been published, and a 

majority of those trials report intermediate or physiologic outcomes rather than primary clinical 
outcomes. In addition, all published trials have significant methodological limitations, including but 
not limited to small study populations and limited and/or incomplete follow-up. Further, evidence 
for other indications (e.g. erectile dysfunction) is more limited than that for chronic stable angina 
and HF. 

• It is uncertain whether true EECP offers additional benefit compared to sham treatment.  
• It is uncertain whether EECP is as effective as standard treatment options which may include 

pharmacotherapy, exercise, or more invasive procedures such as percutaneous coronary intervention 
(PCI).  

 
Chronic Stable Angina 
 
Randomized Controlled Trials (RCTs) and Systematic Reviews  
 
A limited number of RCTs evaluated the effectiveness of EECP in the treatment of chronic stable angina 
pectoris.[22-27] In addition, a majority of these trials reported on intermediate or physiologic rather than 
clinical outcomes.[24-28] The one RCT that reported on changes in frequency of angina episodes and 
nitroglycerin use is summarized and appraised below:     
 
Active EECP was compared to sham treatment in 139 patients with stable angina in the randomized, 
double-blinded Multicenter Study of Enhanced External Counterpulsation (MUST-EECP).[22,23,29,30] The 
study described changes in the following measures: 
 

• Changes in the frequency of angina episodes and nitroglycerin (NTG) use 
• Changes in exercise treadmill test (ETT) results as measured by exercise duration and time to 

≥1-mm ST-segment depression  
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Only the time to ST-segment depression changed significantly from baseline in the active EECP 
treatment group compared with the sham-treatment group, but the clinical significance of this 37-second 
improvement is unknown. In addition, several design flaws undermine the validity of the study findings: 
 

• The sample size was too small to permit subset analyses, such as comparison of patients with 
different disease severity or different angina-related medical history. The small study 
population limits the ability to rule out the role of chance as an explanation of study findings.  

• The active and sham treatment groups were significantly different at baseline, with longer 
angina duration, a higher proportion of patients with myocardial infarction (MI), and more 
residual vessel disease in the active EECP group, suggesting there may be a difference 
affecting the outcome.  

• Patients were not followed-up beyond the 35-session treatment period that lasted up to 7 
weeks, limiting conclusions on the durability of treatment effects. 

• EECP was studied as an adjunct to pharmacotherapy. The participants self-reported the NTG 
use throughout the study. The recall bias in reporting of medication use may confound study 
findings.  

• There was a large overall and differential loss to follow-up. Exercise duration data were only 
available for 87% and 79% of the patients in the sham and EECP groups respectively, 
potentially undermining randomization and comparability of treatment groups. Consequently, 
the treatment responses observed could have been confounded by differences in 
demographic, clinical or other characteristics between the groups.  

• Intention-to-treat (ITT) analyses were reported only for the two outcomes of interest, angina 
count and nitroglycerin use.  

• It is also noted that considerable exclusion criteria, such as exclusion of patients with 
Canadian Cardiovascular Society (CCS) class IV angina, limit the generalizability of study 
findings to all angina patients seen in clinical practice. 

• A 12-month MUST-EECP follow-up study describes the effects of EECP on the patients’ 
functioning and sense of well-being as measured by the Health-Related Quality of Life 
(HQOL) scale.[23,29,30] Although improvement in several quality of life scales were reported 
for the EECP-treated patients, only 71 (54%) of the original 139 subjects were included in 
this study. The findings from this follow-up could not be correlated to the treatment 
responses reported in the first study due to data limitations. 
 

The 2010 Cochrane review[31] of EECP therapy for chronic stable or refractory stable angina pectoris 
also found the reliability of the findings from the MUST-EECP trial to be compromised due to: 
 

• Poor methodological quality in terms of trial design and conduct 
• Incomplete  reporting of the review’s primary outcome 
• Limited follow-up for the secondary outcomes  
• Flawed statistical analysis 
• Limited generalizability of the study findings due to exclusion of patients with the most 

severe symptoms of chronic angina pectoris.  
 
Refractory Angina 
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No randomized controlled trials examined the effects of EECP in the treatment of refractory angina.  
 
Heart Failure (HF) 
 
Randomized Controlled Trials 
 
One randomized controlled trial examined the effects of EECP in the treatment of heart failure.[29,30,32,33] 
The Prospective Evaluation of Enhanced External Counterpulsation in Congestive Heart Failure 
(PEECH) study randomized 187 patients with mild or moderate heart failure to receive either EECP 
treatment in addition to optimal pharmacotherapy, or pharmacotherapy alone. The study evaluated 
changes in: 
 

• Exercise duration (% patients with increase ≥60 seconds on treadmill, absolute change 
(seconds)) 

• Peak volume of oxygen uptake (Vo2) (% patients with increase ≥1.25 ml/min/kg) 
• Quality of life measures (SF-36 and Minnesota Living with Heart Failure Questionnaire) 
• New York Heart Association (NYHA) functional classification status   

 
Although the study reports improved exercise tolerance and NYHA functional classification in EECP-
treated patients, several design flaws undermine the reliability of the study findings: 
 

• The loss to follow-up was disproportionately large for the EECP compared to the control group 
(27% and 13.8% respectively), suggesting that there may be a difference that affects the 
outcome. 

• Due to the nature of the comparison treatment, the patients undergoing EECP could not be 
blinded, increasing likelihood of the placebo effect. 

• The randomization scheme was not explained. Inadequate randomization may result in unequal 
distribution of potential confounders, undermining the validity of study findings. 

• The short follow-up period (6 months) limits conclusions regarding the durability of treatment 
effects. 

• It is noted that substantial exclusion criteria, such as exclusion of NYHA functional class III and 
IV, limit the generalizability of study findings to the general population of patients with heart 
failure who are seen in clinical practice 

• In addition, the clinical significance of the ≥ 60s exercise duration increase is not clear.  
• Finally, the magnitude of increase in NYHA classification was not reported, only the percent of 

patients with an increase. 
 
Subsequent analysis of the PEECH participants over 65 years of age demonstrated statistically 
significant changes of both exercise duration and peak oxygen consumption.[34] Again, the clinical 
significance of these findings is not clear. In addition, the study was not sufficiently powered for this 
type of sub-analysis. 
 
Other Conditions 
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EECP has been investigated as a treatment for a few indications other than heart disease, including but 
not limited to ischemic stroke and erectile dysfunction.[35-40] However, the EECP literature for these 
indications is very limited in quantity and quality, and the treatment benefit cannot be reliably 
established. 
 
Clinical Practice Guidelines 
 
American College of Cardiology (ACC)/American Heart Association (AHA)/American College of 
Physicians (ACP)/American Association for Thoracic Surgery (AATS)/Preventive Cardiovascular 
Nurses Association (PCNA)/Society for Cardiovascular Angiography and Interventions (SCAI)/Society 
of Thoracic Surgeons (STS)[41] 
 
The 2012 collaborative guidelines on the management of patients with stable ischemic heart disease and 
stable angina indicate EECP “may be considered for relief of refractory angina.” This recommendation 
is based on Class IIb, Level of Evidence: B which indicates the efficacy of the intervention isn’t well 
established and further studies would be helpful.  
 
Summary 
 
The evidence is insufficient to permit conclusions regarding the benefits of enhanced external 
counterpulsation (EECP) as a treatment for any condition, including but not limited to chronic stable 
angina, refractory angina, or heart failure.  There is no reliable, long-term evidence from well-designed, 
randomized controlled trials on the effectiveness of EECP as a treatment of any condition; therefore, 
EECP is considered investigational for all indications.  
 
[29] 
REFERENCES 
 
1. Barsheshet, A, Hod, H, Shechter, M, et al. The effects of external counter pulsation therapy on 

circulating endothelial progenitor cells in patients with angina pectoris. Cardiology. 
2008;110(3):160-6.  PMID: 18057883 

2. Bondesson, S, Pettersson, T, Erdling, A, Hallberg, IR, Wackenfors, A, Edvinsson, L. 
Comparison of patients undergoing enhanced external counterpulsation and spinal cord 
stimulation for refractory angina pectoris. Coron Artery Dis. 2008 Dec;19(8):627-34.  PMID: 
19005298 

3. Shechter, M, Matetzky, S, Feinberg, MS, Chouraqui, P, Rotstein, Z, Hod, H. External 
counterpulsation therapy improves endothelial function in patients with refractory angina 
pectoris. J Am Coll Cardiol. 2003 Dec 17;42(12):2090-5.  PMID: 14680732 

4. Holubkov, R, Kennard, ED, Foris, JM, et al. Comparison of patients undergoing enhanced 
external counterpulsation and percutaneous coronary intervention for stable angina pectoris. Am 
J Cardiol. 2002 May 15;89(10):1182-6.  PMID: 12008172 

5. Estahbanaty, G, Samiei, N, Maleki, M, et al. Echocardiographic characteristics including tissue 
Doppler imaging after enhanced external counterpulsation therapy. Am Heart Hosp J. 2007 
Fall;5(4):241-6.  PMID: 17982308 

6. Loh, PH, Louis, AA, Windram, J, et al. The immediate and long-term outcome of enhanced 
external counterpulsation in treatment of chronic stable refractory angina. J Intern Med. 2006 
Mar;259(3):276-84.  PMID: 16476105 

5 – MED66 



7. Pettersson, T, Bondesson, S, Cojocaru, D, Ohlsson, O, Wackenfors, A, Edvinsson, L. One year 
follow-up of patients with refractory angina pectoris treated with enhanced external 
counterpulsation. BMC Cardiovasc Disord. 2006;6:28.  PMID: 16776842 

8. Campbell, AR, Satran, D, Zenovich, AG, et al. Enhanced external counterpulsation improves 
systolic blood pressure in patients with refractory angina. Am Heart J. 2008 Dec;156(6):1217-22.  
PMID: 19033023 

9. Erdling, A, Bondesson, S, Pettersson, T, Edvinsson, L. Enhanced external counter pulsation in 
treatment of refractory angina pectoris: two year outcome and baseline factors associated with 
treatment failure. BMC Cardiovasc Disord. 2008;8:39.  PMID: 19094202 

10. Kumar, A, Aronow, WS, Vadnerkar, A, et al. Effect of enhanced external counterpulsation on 
clinical symptoms, quality of life, 6-minute walking distance, and echocardiographic 
measurements of left ventricular systolic and diastolic function after 35 days of treatment and at 
1-year follow up in 47 patients with chronic refractory angina pectoris. Am J Ther. 2009 Mar-
Apr;16(2):116-8.  PMID: 19300038 

11. Soran, O, Kennard, ED, Bart, BA, Kelsey, SF. Impact of external counterpulsation treatment on 
emergency department visits and hospitalizations in refractory angina patients with left 
ventricular dysfunction. Congest Heart Fail. 2007 Jan-Feb;13(1):36-40.  PMID: 17268208 

12. Soran, O, Kennard, ED, Kelsey, SF, Holubkov, R, Strobeck, J, Feldman, AM. Enhanced external 
counterpulsation as treatment for chronic angina in patients with left ventricular dysfunction: a 
report from the International EECP Patient Registry (IEPR). Congest Heart Fail. 2002 Nov-
Dec;8(6):297-302.  PMID: 12461318 

13. Lawson, WE, Hui, JC, Barsness, GW, Kennard, ED, Kelsey, SF. Effectiveness of enhanced 
external counterpulsation in patients with left main disease and angina. Clin Cardiol. 2004 
Aug;27(8):459-63.  PMID: 15346843 

14. Lawson, WE, Silver, MA, Hui, JC, Kennard, ED, Kelsey, SF. Angina patients with diastolic 
versus systolic heart failure demonstrate comparable immediate and one-year benefit from 
enhanced external counterpulsation. J Card Fail. 2005 Feb;11(1):61-6.  PMID: 15704066 

15. Lawson, WE, Kennard, ED, Holubkov, R, et al. Benefit and safety of enhanced external 
counterpulsation in treating coronary artery disease patients with a history of congestive heart 
failure. Cardiology. 2001;96(2):78-84.  PMID: 11740136 

16. Soran, O, Fleishman, B, Demarco, T, et al. Enhanced external counterpulsation in patients with 
heart failure: a multicenter feasibility study. Congest Heart Fail. 2002 Jul-Aug;8(4):204-8, 27.  
PMID: 12147943 

17. Soran, O, Kennard, ED, Kfoury, AG, Kelsey, SF. Two-year clinical outcomes after enhanced 
external counterpulsation (EECP) therapy in patients with refractory angina pectoris and left 
ventricular dysfunction (report from The International EECP Patient Registry). Am J Cardiol. 
2006 Jan 1;97(1):17-20.  PMID: 16377276 

18. Bondesson, S, Pettersson, T, Ohlsson, O, Hallberg, IR, Wackenfors, A, Edvinsson, L. Effects on 
blood pressure in patients with refractory angina pectoris after enhanced external 
counterpulsation. Blood Press. 2010 Oct;19(5):287-94.  PMID: 20429696 

19. Thakkar, BV, Hirsch, AT, Satran, D, et al. The efficacy and safety of enhanced external 
counterpulsation in patients with peripheral arterial disease. Vasc Med. 2010 Feb;15(1):15-20.  
PMID: 19841026 

20. Urano, H, Ikeda, H, Ueno, T, Matsumoto, T, Murohara, T, Imaizumi, T. Enhanced external 
counterpulsation improves exercise tolerance, reduces exercise-induced myocardial ischemia and 
improves left ventricular diastolic filling in patients with coronary artery disease. J Am Coll 
Cardiol. 2001 Jan;37(1):93-9.  PMID: 11153780 

6 – MED66 



21. Sahlen, A, Wu, E, Ruck, A, et al. Relation between N-terminal pro-brain natriuretic peptide 
levels and response to enhanced external counterpulsation in chronic angina pectoris. Coron 
Artery Dis. 2014 Jan;25(1):45-51.  PMID: 24217402 

22. Arora, RR, Chou, TM, Jain, D, et al. The multicenter study of enhanced external 
counterpulsation (MUST-EECP): effect of EECP on exercise-induced myocardial ischemia and 
anginal episodes. J Am Coll Cardiol. 1999 Jun;33(7):1833-40.  PMID: 10362181 

23. Arora, RR, Chou, TM, Jain, D, et al. Effects of enhanced external counterpulsation on Health-
Related Quality of Life continue 12 months after treatment: a substudy of the Multicenter Study 
of Enhanced External Counterpulsation. J Investig Med. 2002 Jan;50(1):25-32.  PMID: 
11813825 

24. Casey, DP, Conti, CR, Nichols, WW, Choi, CY, Khuddus, MA, Braith, RW. Effect of enhanced 
external counterpulsation on inflammatory cytokines and adhesion molecules in patients with 
angina pectoris and angiographic coronary artery disease. Am J Cardiol. 2008 Feb 1;101(3):300-
2.  PMID: 18237588 

25. Braith, RW, Conti, CR, Nichols, WW, et al. Enhanced external counterpulsation improves 
peripheral artery flow-mediated dilation in patients with chronic angina: a randomized sham-
controlled study. Circulation. 2010 Oct 19;122(16):1612-20.  PMID: 20921442 

26. Casey, DP, Beck, DT, Nichols, WW, et al. Effects of enhanced external counterpulsation on 
arterial stiffness and myocardial oxygen demand in patients with chronic angina pectoris. Am J 
Cardiol. 2011 May 15;107(10):1466-72.  PMID: 21420062 

27. Martin, JS, Beck, DT, Aranda, JM, Jr., Braith, RW. Enhanced external counterpulsation 
improves peripheral artery function and glucose tolerance in subjects with abnormal glucose 
tolerance. J Appl Physiol. 2012 Mar;112(5):868-76.  PMID: 22194326 

28. Bondesson, SM, Edvinsson, ML, Pettersson, T, Edvinsson, L. Reduced peripheral vascular 
reactivity in refractory angina pectoris: Effect of enhanced external counterpulsation. Journal of 
geriatric cardiology : JGC. 2011 Dec;8(4):215-23.  PMID: 22783308 

29. BlueCross BlueShield Association Medical Policy Reference Manual "Enhanced External 
Counterpulsation (EECP) for Chronic Stable Angina or Congestive Heart Failure." Policy No. 
2.02.06  

30. TEC Assessment 2005. "External Counterpulsation for Treatment of Chronic Stable Angina 
Pectoris and Chronic Heart Failure." BlueCross BlueShield Association Technology Evaluation 
Center, Vol. 20, Tab 12. 

31. Amin, F, Al Hajeri, A, Civelek, B, Fedorowicz, Z, Manzer, BM. Enhanced external 
counterpulsation for chronic angina pectoris. Cochrane Database Syst Rev. 2010(2):CD007219.  
PMID: 20166092 

32. Feldman, AM, Silver, MA, Francis, GS, De Lame, PA, Parmley, WW. Treating heart failure 
with enhanced external counterpulsation (EECP): design of the Prospective Evaluation of EECP 
in Heart Failure (PEECH) trial. J Card Fail. 2005 Apr;11(3):240-5.  PMID: 15812754 

33. Feldman, AM, Silver, MA, Francis, GS, et al. Enhanced external counterpulsation improves 
exercise tolerance in patients with chronic heart failure. J Am Coll Cardiol. 2006 Sep 
19;48(6):1198-205.  PMID: 16979005 

34. Abbottsmith, CW, Chung, ES, Varricchione, T, et al. Enhanced external counterpulsation 
improves exercise duration and peak oxygen consumption in older patients with heart failure: a 
subgroup analysis of the PEECH trial. Congest Heart Fail. 2006 Nov-Dec;12(6):307-11.  PMID: 
17170583 

35. Lawson, WE, Hui, JC, Kennard, ED, Soran, O, McCullough, PA, Kelsey, SF. Effect of enhanced 
external counterpulsation on medically refractory angina patients with erectile dysfunction. Int J 
Clin Pract. 2007 May;61(5):757-62.  PMID: 17493089 

7 – MED66 



36. El-Sakka, AI, Morsy, AM, Fagih, BI. Enhanced external counterpulsation in patients with 
coronary artery disease-associated erectile dysfunction. Part II: impact of disease duration and 
treatment courses. J Sex Med. 2007 Sep;4(5):1448-53.  PMID: 17634052 

37. El-Sakka, A, Morsy, A, Fagih, B. Enhanced external counterpulsation in patients with coronary 
artery disease-associated erectile dysfunction. Part I: effects of risk factors. J Sex Med. 2007 
May;4(3):771-9.  PMID: 17433083 

38. Froschermaier, SE, Werner, D, Leike, S, et al. Enhanced external counterpulsation as a new 
treatment modality for patients with erectile dysfunction. Urol Int. 1998;61(3):168-71.  PMID: 
9933838 

39. Xin, W, Fangjian, G, Hua, W, et al. Enhanced external counterpulsation and traction therapy 
ameliorates rotational vertebral artery flow insufficiency resulting from cervical spondylosis. 
Spine (Phila Pa 1976). 2010 Jul 1;35(15):1415-22.  PMID: 20098348 

40. Lin, S, Liu, M, Wu, B, Hao, Z, Yang, J, Tao, W. External counterpulsation for acute ischaemic 
stroke. Cochrane Database Syst Rev. 2012;1:CD009264.  PMID: 22259001 

41. Fihn, SD, Gardin, JM, Abrams, J, et al. 2012 ACCF/AHA/ACP/AATS/PCNA/SCAI/STS 
Guideline for the diagnosis and management of patients with stable ischemic heart disease: a 
report of the American College of Cardiology Foundation/American Heart Association Task 
Force on Practice Guidelines, and the American College of Physicians, American Association for 
Thoracic Surgery, Preventive Cardiovascular Nurses Association, Society for Cardiovascular 
Angiography and Interventions, and Society of Thoracic Surgeons. J Am Coll Cardiol. 2012 Dec 
18;60(24):e44-e164.  PMID: 23182125 

 
 
CROSS REFERENCES 
 
None 
 
 

CODES NUMBER DESCRIPTION 

CPT 92971 Cardioassist method of circulatory assist; external 

HCPCS G0166 External counterpulsation, per treatment session 
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