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Refractory angina pectoris (RAP) associated with myocardial 
ischemia is a common medical condition, a major cause of 
patient morbidity and a growing public health burden that 
affects millions of patients worldwide (1-4). Importantly, 
despite recent advancements in patient care, there is 
lack of convincing evidence regarding reduction in both 
ischemia burden and mortality in this challenging patient 
population (4). Moreover, a significant proportion of these 
patients have no revascularization options despite improved 
interventional procedures and techniques. Patients with 
RAP are also more frequently hospitalized than controls, 
often undergoing multiple medical procedures, increasing 
the economic burden to the healthcare system (5).

Any discussion of the care and prognosis of patients 
with RAP is not a straightforward one. Nonetheless, the 
definition of RAP depends on both the objective and 
subjective assessment of the patient by the caregiver, and 
depends on the success of the therapeutic procedure and 
on the adherence rate to optimal medical management in 
each medical set-up and/or healthcare system. According 
to the 2013 European Society of Cardiology Guidelines on 
the management of stable coronary artery disease (CAD) 
patients, RAP is defined as “a chronic condition caused by 
clinically established reversible myocardial ischemia in the 
presence of CAD, which cannot be adequately controlled 
by a combination of medical therapy, coronary angioplasty 
or coronary artery bypass graft”. However, as was shown 
in previous studies (6,7), a patient who initially cannot be 

adequately controlled by medical and invasive means may 
eventually receive revascularization later on during the 
course of ischemic heart disease.

The article by Sharma et al. (8), describes results based on 
the options in myocardial syndrome therapy (OPTIMIST) 
program, which describes the experience of a dedicated RAP 
clinic, recruiting patients from 1996 to 2001 at Hennepin 
County Medical Center (Minneapolis, MN, USA) and from 
2002 to 2014 at the Minneapolis Heart Institute at Abbott 
Northwestern Hospital (Minneapolis, MN, USA). Of the 
1,363 patients in this registry, 342 (25.1%) had eventually 
undergone revascularization, after a median interval of  
2.2 years from initial “RAP” designation, the majority of 
which were percutaneous coronary interventions (PCI). 
These patients were then followed up for a median of 
5.1 years. Seventy-one of these patients (20.8%) died 
after a median interval of 4.4 years from baseline. This 
group, however, had significantly lower mortality rates 
than patients who were not revascularized (2.0% per year 
versus 4.4% per year, P<0.001). When assessed by method 
of revascularization, lesion location and lesion type, PCI 
for a pre-existing lesion had resulted in higher five-year 
mortality compared with coronary artery bypass graft 
surgery (CABG), PCI for new lesions or for restenosis. 
The study is lacking a systematic quantitative assessment of 
myocardial ischemic and cardiac function in order to stratify 
the risk profile and allow for better prognostication of the 
aforementioned cohort of patients.
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Throughout the years, these “no-option” patients were 
subject to numerous attempts for both pharmacological 
and non-pharmacological therapies. Some of the non-
pharmacological treatments include enhanced external 
counter-pulsation (EECP) treatment and neurostimulatory 
techniques, which demonstrated efficacy in ameliorating 
symptoms and improving quality of life, although 
convincing evidence regarding reduction in both ischemia 
burden and mortality is still lacking (9-11). Conversely, 
transmyocardial or direct myocardial revascularization 
(TMR/DMR) techniques have been abandoned because 
they were largely considered ineffective based on a pivotal 
blinded randomized trial (12). Cell therapy is another field 
of interest, showing promise of improving outcomes for 
these patients. However, there are multiple unresolved 
scientific questions concerning this field of investigation, 
such as the type of multipotent cells, the therapeutic 
potency, the risk benefit characteristics and/or appropriate 
mode of delivery to the myocardium. Recently, the novel 
coronary sinus reducer, a catheter-mounted hourglass-
shaped self-expandable stent that is implanted in the 
coronary sinus to divert the coronary flow has been shown 
to improve symptoms and quality of life in patients with 
RAP (13). However, this treatment has not been validated 
yet in a blinded randomized trial and also, it was not 
compared with revascularization therapy, as procedures 
were performed based on the assumption that the definition 
of RAP is a permanent one, and that there is no longer an 
option for PCI or CABG. Thus, more research is needed, 
geared towards RAP patients in order to improve their 
symptoms and prognosis.

The current findings suggest that a significant portion 

of the patients who initially are designated as RAP will 
eventually undergo successful revascularization, and that 
those who do may benefit from the procedure, especially 
when treated at a dedicated clinic for RAP. Importantly, 
the options for revascularization are continuously evolving 
as well, showing greater benefit and improved safety 
over the years. In addition, many of the patients who are 
designated as “no-option” are survivors of suboptimal PCI, 
which might translate into worse prognosis (14,15). In the 
experience of Jax et al. (6), two noteworthy factors that were 
coupled with success included the allocation of a longer 
time period and two senior operators to the procedure. 
These local factors are modifiable, and may reach higher 
rates of success in patients considered at first evaluation to 
have RAP. Thus, the obvious conclusion is that the initial 
assessment of a “no-option” patient might be mistaken, and 
thus should probably be replaced by a more appropriate 
“perhaps later-option” or “alternative option” ones. We 
therefore must consider the definition of RAP as a state 
of the affairs at a specific point in time, and realize it is a 
temporary one, in many cases. As is often the scenario, 
the appropriate management algorithm should include 
a periodical assessment of the patients, thus eventually 
allocating a patient from the RAP state to a possible 
revascularization and/or other therapy, improving or even 
potentially curing angina.

As the great Greek philosopher Heraclitus once said, 
so is the case with RAP patients “the only thing that is 
constant is change” and we may need to adapt to the fact 
that “no-option” angina status may change over time  
(Table 1). It is therefore not only the definition of angina 
that may change, but our own perceptions of this 

Table 1 No option summary

“No option” coronary patients in brief

What is the problem?

Despite recent advancements in patient care and coronary revascularization techniques, there are still multiple patients without 
revascularization options who suffer from RAP associated with myocardial ischemia which makes it a challenging medical condition

The challenge

The definition of RAP depends on the objective and subjective assessment of the patient and on the success of the therapeutic 
interventions. Alternative modes of revascularization were investigated for RAP, but no established therapy was proven robust enough, 
thus there is no “standard of care” for RAP patients

The future

More research is needed, geared towards RAP patients in order to improve their symptoms and prognosis. One may recognize that the 
RAP definition may be transitory and change over time under fluctuating clinical circumstances and/or improved therapeutics

RAP, refractory angina pectoris.
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challenging cohort of patients. 
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