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less and without  major adverse
cardiac events (MACE) was achieved
in 36%.  These results are similar to
those for PCI documented in the NHBI
registry for patients with comparably
severe symptoms (CCS III and IV),
where the combined endpoint for
recurrent angina plus MACE at one
year was 47%.21

EECP is as effective in women,22

patients with diabetes,23 the obese24 and
the elderly (>80 years)7 and although
much of the data originates from the
USA encouraging results have recently
been published from the UK.25

Rehabilitation is likely to be
important, especially in reinforcing the
benefit of treatments that can improve
exercise tolerance, such as EECP, but
as yet there are no specific guidelines
for rehabilitation in refractory angina.1

There are of course palliative
treatments which have a role in
diminishing pain, e.g. TENS, but others
e.g. nerve blocks and spinal cord
stimulation, are invasive and perhaps
not ideal for patients who have
undergone many procedures and

being palliative are neither likely to
benefit circulatory function directly
and diminish the fatigue and
dyspnoea which are prominent
symptoms in refractory angina, nor to
have a vasoprotective effect.  Surgical
and percutaneous transmyocardial
revascularisation are now seldom
recommended owing to the operative
risks and uncertainty of benefit.

EECP however, provides not only a
safe, well tolerated and therapeutic
treatment for these patients, but also
facilitates a supportive approach
through 35 hours of therapy. It
improves fitness through passive
lower body exercise and often an
improvement in wellbeing which may
relate to an effect of therapy delivered
to the entire circulation.  Other
benefits include the potential to
reduce erectile dysfunction,26 which is
so prevalent and disabling in patients
with vascular disease.

The exact mechanism by which
EECP exerts its clinical benefits is not
fully understood but is likely to be
complex and multifactorial, 
see box 2, above. 

PROGNOSIS
Prognostic benefit from EECP has not
yet been evaluated in long-term,
randomised outcome studies.
However, a preliminary report at one
year from an RCT of EECP added to
optimal medical therapy, has shown
reduced mortality and MI rates.36 A
protective effect over five years, has
been suggested in a non-randomised
consecutive study of EECP compared
with standard pharmacological
treatment.37 Data from the IEPR,18

Table 2 
Contraindications  to EECP
• Haemodynamically significant aortic
valve regurgitation
•Abdominal aortic aneurysm
requiring intervention
•Recent history of venous
thromboembolism
•Severe pulmonary hypertension
•Poorly controlled systolic
hypertension 
•Major bleeding diathesis
• Pregnancy
• Bilateral amputees (the skin in
contact with the cuffs should be intact
and healthy)

Box 2     
Mechanisms of benefit
• Possible mechanisms include improved endothelial function27,28 promotion
and recruitment of collaterals,17 reduced arterial stiffness,29 improved systolic
and diastolic function,30 neurohumoral31 and metabolic effects,32 peripheral
effects of lower body exercise 33 and non-specific effects e.g. psychological and
supportive benefit during the course of treatment.
• Growing experimental evidence suggests that EECP may exert its clinical
benefits via the effects of shear stress on endothelial function.  EECP has been
shown indirectly through measures of vascular reactivity to improve endothelial
function in patients with angina.34

• EECP has also been shown to have anti-inflammatory effects in patients with
symptomatic angina significantly decreasing pro-inflammatory biomarkers and
a favourable effect on pro-inflammatory cytokine and adhesion molecule
expression and signalling.35 

• Endothelial dysfunction is increasingly recognised as the bridge between
vascular risk factors and the atherosclerotic disease process.  EECP may provide
a means of preventing this pathological progression, especially in those who are
unable or unwilling to exercise adequately. indicate a three-year mortality rate

(15%) comparable to that for high-risk
patients with non-prognostic lesions
treated by CABG.

Non-responders to EECP are
identified as a particularly high-risk
group, whereas responders, despite
their high-risk profile, appear to have a
better than expected prognosis.38 A
comparison of those completing
EECP treatment with the 14% failing to
complete treatment, but surviving
beyond 60 days, has shown a
significantly lower mortality and
MACE.39 A comparison of
radionuclide responders to EECP
versus non-responders, has also
shown a significantly lower MACE rate
at five years.20

Outcome following either EECP
(IEPR) or PCI (NHIBI dynamic registry)
has been compared using two cohorts
of PCI candidates treated for stable
angina.40 Although symptom relief
was greater with PCI, one-year survival
and re-intervention rates were
comparable, despite the EECP group
being slightly older and having
significantly higher risk with more
CCF, diabetes, prior intervention and
lower ejection fraction. 

These findings indicate that it would
be worthwhile undertaking
comparative outcome studies in
stable angina, either versus
intervention or with adjunctive use of
EECP.  A three-pronged study
comparing outcomes of treatment by
EECP, medical treatment and PCI in
chronic stable angina is planned 
in China.  

LIMITATIONS
EECP is not suitable for every patient
although there are few absolute
contraindications. See table 2, above.41

‘EECP is a 
non-invasive,
safe and 
well tolerated
therapy, 
with very few
contraindications’ 
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