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Cardiovascular

Angina: A missed medical
opportunity
Reviewing the evidence
Learning objectives
You will learn:
• That angina patients are often mis-assessed in terms of symptom management and risk
classification
• The factors that contribute to the development of angina
• The decreasing role for revascularisation in favour of optimal medical therapy for the
treatment of angina
Dr Jens Hitzeroth
Cardiologist
Groote Schuur Hospital
Cape Town

• Practical recommendations for selecting anti-ischaemic drugs and for secondary prevention
with antithrombotic therapy.

Introduction
Angina is mostly conceptualised as an imbalance between myocardial oxygen supply
and demand whereby the myocardium becomes ischaemic and the patient experiences
the symptom that is traditionally referred to as angina. The most prominent cause
of angina has been thought to be atherosclerotic coronary artery disease (CAD),
characterised by the formation of atherosclerotic plaques. Atherosclerosis is a complex
disease of multifactorial pathophysiology that involves not only cholesterol and the
lipid core, but also inflammatory and immunomodulatory mechanisms, and smooth
muscle and connective tissue proliferation that contribute to the development of
the atherosclerotic plaque, which is thought to ultimately result in coronary artery
stenosis and angina (Figure 1).1
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Angina: A missed medical opportunity
The 2019 European Society of Cardiology (ESC) guidelines2 for the diagnosis and management
of chronic coronary syndromes (CCS) encompass a host of clinical presentations for patients
commonly referred to as having angina. Dr Jens Hitzeroth shares his experience and the
current evidence on the medical management of three of these clinical scenarios in patients
with suspected or established CCS: patients with suspected CAD and ‘stable’ angina symptoms,
and/or dyspnoea; asymptomatic and symptomatic patients who have angina >1 year after
initial diagnosis or revascularisation; and patients with angina and suspected vasospastic or
microvascular disease.
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Figure 1. Atherosclerosis has a complex multifactorial pathophysiology1

Angina patients are often mis-assessed
Physicians often mis-assess the symptom status
of patients with stable angina, both in terms
of how well they consider the patient to be
controlled as well as which Canadian Coronary
Society (CCS) functional class they are categorised to be. A study of family practice physician assessment of patients presenting with no
angina or monthly, weekly or daily episodes
2
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of angina found that 40% of patients with
daily symptoms were deemed to have adequate
symptom control and 10% were assessed as
CCS class 1. Of patients with monthly angina
episodes, 50% were assessed as CCS class 1.3
Correct assessment of symptom status is
important as patients with daily angina

Angina: A missed medical opportunity
symptoms are at very high risk of being
hospitalised over the course of six months,
with associated financial costs (Figure 2).4
Furthermore, angina has a poor prognostic impact and is a significant predictor of
A. Time to cardiovascular hospitalisation by angina frequency
group

B. Cumulative costs of cardiovascular hospitalisations by angina
frequency group
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outcome; angina patients are at a greatly
increased risk of an adverse outcome with
regards to cardiovascular-related death, nonfatal stroke or myocardial infarction (MI),
and all-cause mortality.5
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Figure 2. The importance of accurate assessment of angina symptoms: time to cardiovascular hospitalisation and cumulative costs4

… there is
currently a
shift away
from rheumatic
heart disease
to other noncommunicable
diseases in
the form of
ischaemic heart
disease as the
population
becomes more
urbanised

What is the prevalence of CAD in sub-Saharan Africa?
There is very little data pertaining to CAD in
the sub-Saharan African region. It has always
been thought that atherosclerosis and CAD
is rare in these populations, however there is
currently a shift away from rheumatic heart
disease to other non-communicable diseases
in the form of ischaemic heart disease (IHD)
as the population becomes more urbanised.
In sub-Saharan Africa, patients with CAD

or cardiovascular disease are at very high risk
of dying.6,7 In South Africa, IHD and stroke
are responsible for the majority of deaths in
our elderly population. Chronic coronary
syndromes are also not uncommon; in 2010
there was a reported stable angina prevalence
of 3.1 per 100 persons older than 30 years,
similar to the rest of the world.8,9

What is the current treatment approach to angina?
Angina is traditionally considered to be a
‘plumbing’ issue that can be relieved through
revascularisation to treat the stenosis, thereby
improving blood flow which should give rise
to symptom improvement and cardiovascular event reduction. However, a study of the
diagnostic yield of elective coronary angiography in patients with the clinical syndrome
of angina and with positive stress tests indicated that less than 40% of patients in fact
had significant obstructive CAD.10 This raises
the question of the importance of epicardial

disease in the angina syndrome of patients
with stable coronary syndromes. It is thought
that the yield of elective coronary angiography is so low because the epicardial coronary
artery occlusion or stenosis due to atherosclerotic plaque is probably only one of many
mechanisms that ultimately results in angina.
Other contributing factors include epicardial
vasospastic disease and, most importantly,
coronary microvascular dysfunction (Figures
3, 4).11,12
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Angina: A missed medical opportunity
In light of the range of factors contributing
to the angina syndrome, questions that need
to be addressed in terms of the current treatment approach to patients with stable angina
include:
1. Does revascularisation improve prognosis
in patients with stable angina, compared to

optimal medical therapy (OMT)?
2. How good is revascularisation, usually by
percutaneous coronary intervention (PCI),
at controlling angina symptoms, compared
to OMT?
3. What is the best initial management in
these patients?

Does revascularisation improve prognosis?
Systematic
review and
meta-analysis of
PCT vs OMT trials
over the last 30
years show that
there were no
differences for
the outcome
of death,
cardiovascular
death or heart
failure between
patients who
underwent
OMT upfront or
revascularisation
upfront
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Systematic review and meta-analysis of PCI
vs OMT trials over the last 30 years show
that there were no differences for the outcome of death, cardiovascular death or heart
failure between patients who underwent
OMT upfront or revascularisation upfront.
In terms of overall MI, incidence was slightly
improved with revascularisation but did not
reach statistical significance; revascularisation
also showed marginal benefit in its efficacy
of relieving angina symptoms compared to
medical therapy.13 The recent ISCHEMIA

trial14 has shown that medical therapy as a
first-line strategy for the treatment of angina
is just as good as revascularisation to prevent cardiovascular events, improve quality
of life and to reduce the burden of angina
symptoms, particularly with the availability
of improved medical therapies in the current
treatment era.
It is important to note that many patients,
despite being revascularised, experience significant persistent angina after PCI (Table 1).15

Table 1. Persistence of angina at 12 months post-PCI revascularisation15
Study

Study design

Patient with
angina post-PCI

COURAGE

RCT comparing PCI vs OMT

34%

ARTS

RCT comparing PCI with BMS vs CABG

21%

ABSORB III

RCT comparing PCI with EES vs PCI with BVS

18.4% in EES group,
18.3% in BVS group

SYNTAX

RCT comparing PCI vs CABG

28.5%

FAME

RCT comparing FFR-guided vs angio-guided PCI

19% in FFR group,
22% in angio group

NHLBI Dynamic Registry

Registry

20%

Ben-Yehuda

Registry

28%

RCT: randomised controlled trial; PCI: percutaneous coronary intervention; OMT: optimal medical therapy; BMS: bare metal stent; CABG:
coronary artery bypass graft; EES: everolimus-eluting stent; BVS: bioresorbable vascular scaffold; FFR: fractional flow reserve
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What is the current practice for treatment of angina in South Africa?
There is not a lot of data regarding South
African practice but, given the evidence available, it is surprising that most patients do not
receive OMT as their first line of therapy.
A study in private healthcare settings found
that 47% of approximately 800 patients who
presented with stable angina received PCIonly as upfront therapy, 25% received OMT,

and the use of both modalities as an upfront
strategy was used in 8-10% of patients.16
South African data from the CLARIFY
registry17 indicate that most patients with
angina are treated with aspirin and lipidlowering drugs for secondary prevention,
but in terms of medical therapy for angina,
MARCH 2021
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β-blockers were prescribed in only two-thirds
of patients, ivabradine in a very small proportion of patients and some received calcium
antagonists. However, a study on the management of cardiovascular disease in rural South

Africa indicates that there is undertreatment both of risk factors and anti-anginal
therapy.18 Overall, there is significant undertreatment of patients who present with stable
angina in South Africa.

Best initial management – what do the
international guidelines say?
The ESC and the American Heart
Association recommend OMT as a first-line
therapy for stable angina. The goals of treating patients for angina is to prevent deaths
and hospitalisations for heart failure and MI,
as well as to reduce symptoms and improve

quality of life. Treatment of CCS, event
prevention and anti-ischaemic therapy are
the most important modalities in the optimal
treatment of angina and there is a decreasing
role for revascularisation.

Lifestyle
Overall, there
is significant
undertreatment
of patients who
present with
stable angina in
South Africa

Lifestyle modification is often difficult to
achieve and requires time and counselling,
but it can have significant impact on the
outcomes of patients with stable angina.

Smoking cessation, medication adherence,
healthy weight and diet, and exercise are all
important goals to achieve.

Pharmacological treatment
The ESC treatment guidelines2 for patients
who present with angina are outlined in
Figure 5, with recommendations regarding anti-anginal drug therapy as first-line

treatment. There is a small group of high-risk
patients who could possibly benefit from early
coronary angiography and revascularisation
in addition to medical therapy (Table 2).

Standard
therapy

High heart rate
(e.g. >80bpm)

Low heart rate
(e.g. <50bpm)

LV dysfunction
or heart failure

Low blood
pressure

1st step

BB or CCBa

BB or
non-DHP-CCB

DHP-CCB

BB

Low dose BB
or low dose
non-DHP-CCB

2nd step

BB + DHP-CCB

BB + CCBb

Switch to LAN

BB + LAN or
BB + ivabradine

Switch to ivabradined,
ranolazine or
trimetazidinee

3rd step

Add 2nd line drug

BB + ivabradined

DHP + CCB + LAN

Add another
2nd line drug

Combine two
2nd line drugs

4th step

Add nicrorandil,
ranolazine or
trimetazidine

BB: beta blocker; bpm: beats per minute; CCB: calcium channel blocker; DHP-CCB: dihydropyridine calcium channel blocker; HF: heart failure;
LAN: long-acting nitrate; LV: left ventricular; non-DHP-CCB: non-dihydropyridine calcium channel blocker
a
Combination of a BB with a DHP-CCB should be considered as first step; combination of a BB or a CCB with a second-line drug may be
considered as a first step
b
The combination of a BB and non-DHP-CCB should initially use low doses of each drug under close monitoring of tolerance, particularly heart
rate and blood pressure
c
Low-dose BB or low-dose non-DHP-CCB should be used under close monitoring of tolerance, particularly heart rate and blood pressure
d
Ivabradine should not be combined with non-DHP-CCB
e
Consider adding the drug chosen at step 2 to the drug tested at step 1 if blood pressure remains unchanged
Figure 5. ESC suggested stepwise strategy for long-term anti-ischaemic drug therapy in patients with CCS and
specific baseline characteristics2
6
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Angina: A missed medical opportunity
The proposed stepwise approach must be
adapted to each patient’s characteristics and
preferences. Given the limited evidence on
various combinations of drugs in different

clinical conditions, the proposed options are
only indicative of potential combinations and
do not represent formal recommendations.

Table 2. Definitions of high event risk for different test modalities in patients with
established CCS2

The ESC and the
American Heart
Association
recommend
OMT as a firstline therapy for
stable angina

Exercise ECG

Cardiovascular mortality >3% per year according to Duke Treadmill Score

SPECT or PET perfusion imaging

Area of ischaemia ≥10% of the left ventricle myocardium

Stress echocardiography

≥3 of 16 segments with stress-induced hypokinesia or akinesia

CMR

≥2 of 16 segments with stress perfusion defects or ≥3 dobutamineinduced dysfunctional segments

Coronary CTA or ICA

Three-vessel disease with proximal stenoses, LM disease, or proximal
anterior descending disease

Invasive functional testing

FFR ≤0.8, iFR ≤0.89

CTA: computed tomography angiography; CMR: cardiac magnetic resonance; ECG: electrocardiogram; FFR: fractional flow reserve; ICA:
invasive coronary angiography; iFR: instantaneous wave-free ratio (instant flow reserve); LM: left main; PER: positron emission tomography;
SPECT: single proton emission computed tomography

The treatment regimen must be individualised
depending on the patient’s clinical presentation and preferences.2,19 Usually, the first-line
regimen is made up of one or two antianginal
drugs, i.e. a β-blocker or calcium channel
blocker (CCB), and therapy for secondary

prevention of atherosclerotic CAD. Figure
6 depicts possible combinations of classes
of antianginal drugs according to specific
pathophysiologies and comorbidities.20 As
second-line therapy, ivabradine or a longacting nitrate can be added.

Anti-ischaemic drugs
The most common anti-ischaemic drugs
that are available in South Africa are the
β-blockers, the non-dihydropyridine and dihydropyridine CCBs, ivabradine and long-acting nitrates. Access to nicorandil, ranolazine

and trimetazidine is limited. Systematic
review covering 50 years of medical therapy
for angina has given rise to the conclusions
that there is no agent that is superior in terms
of improving exercise tolerance.21

β-blockers
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While β-blockers are very effective for relief
of angina, there is no hard outcome benefit
of β-blockers compared to non β-blockers
in the long term, even for patients with prior

MI. Efficacy data on the benefit of β-blockers
compared with non-DHP or DHP CCB
indicate no differences in the type of CCB
used.21,22

Long-acting nitrates
Long-acting nitrates are efficacious for the
treatment of angina relief with regards to
the reduction of weekly angina attacks and
improved exercise tolerance.23 There is the

risk of rebound phenomenon with sudden
nitrate withdrawal,24 and it is important to
warn patients not to abruptly stop taking the
drug if it has been regularly used.
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BB: β-blockers; DHP: dihydropyridine calcium channel blockers; DILT: diltiazem; HR: heart rate; IVAB: ivabradine; NIC:
nicorandil; NITR: nitrates; RAN: ranolazine; TRIM: trimetazidine; VER: verapamil
Figure 6. Possible combinations of classes of antianginal drugs according to specific pathophysiologies and
comorbidities20
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Ivabradine
The BEAUTIFUL trial25 evaluated ivabradine in patients with angina in the presence
of left ventricular dysfunction and although
there was no significant hard outcome
benefit, it did reduce hospitalisation and
was effective for patients with angina refractory to β-blockers or CCBs. The SIGNIFY
trial26 found no difference in hard outcomes

of ivabradine versus placebo in patients with
stable CAD without heart failure. Although
ivabradine is effective at reducing angina
symptoms, it is associated with some adverse
events such as a slightly greater risk of developing atrial fibrillation and symptomatic
bradycardia; practical recommendations for
ivabradine use are outlined in Table 3.

Table 3. Practical recommendations – cautions advised when using ivabradine
• Ivabradine is indicated for patients who remain symptomatic despite using a β-blocker, or in those patients
who do not tolerate β-blockers
• Ivabradine should not be used in conjunction with verapamil or diltiazem, and it should only be used if the
heart rate is >70bpm
• The maximum starting dose is 5mg bd, with a maximum maintenance dose of 7.5mg/day

Patients need
to be treated
aggressively
with regards
to reduction
of adverse
cardiovascular
events
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• Consider stopping ivabradine if there is no clinical response after 3 months of therapy
• Monitor regularly for the development of atrial fibrillation; stop ivabradine if the patient develops
bradycardias with heart rates <50bpm.

Secondary prevention
Patients need to be treated aggressively with
regards to reduction of adverse cardiovascular events. In terms of antithrombotic
therapy, P2Y12 inhibitors or rivaroxaban can
be added to aspirin. Cholesterol should be
lowered with statin and if this proves inadequate, further cholesterol lowering can be
achieved with PCSK9 inhibitors or ezetimibe;
ACE inhibitors should be considered in
patients with heart failure, diabetes, hypertension, or those considered to be at very high
cardiovascular risk.
The recent COMPASS trial27 showed that the
combination of low-dose rivaroxaban (2.5mg
bd) with aspirin was the best at lowering

cardiovascular events in patients with stable angina, however at the cost of a slightly
increased risk of bleeding.
Colchicine has also been studied in patients
with CAD.28 Compared to placebo, patients
treated with colchicine (0.5mg daily) had a
marked reduction in their primary composite endpoint of cardiovascular death, MI,
ischaemic stroke or ischaemia-driven coronary revascularisation. Although traditionally
prescribed for gout, this anti-inflammatory
should probably be considered in patients
with stable angina at high risk for cardiovascular events.

Conclusions
Contemporary evaluation and management
of stable angina is summarised in Figure 7.
Dr Hitzeroth quotes from a recent review
article on the treatment of stable angina:29
“Adverse events from coronary heart disease
can be mitigated or avoided with lifestyle
and risk factor modifications, and medical therapy. These measures are effective in

slowing the progression of atherosclerotic
disease and in reducing the risk of thrombosis in the setting of plaque disruptions. With
increasing effectiveness of prevention and
medical therapy, the role of coronary artery
revascularisation has decreased and is largely
confined to subgroups of patients with unacceptable angina, severe left ventricular systolic
dysfunction, or high-risk coronary anatomy.”
MARCH 2021
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Stable angina

Initial medical treatment

CT coronary angiography

No atherosclerosis

Lifestyle
therapy risk factor
modification
OMT for functional
angima

Limited non-obstructive
(<50%) stenosis in 1–2
vessels

Extensive non-obstructive
or obstructive (≥50%*)
CAD

Additional moderate
medical therapy†

Additional
intensive medical
therapy‡
PCI/CABG for failed OMT

Left main or 3-vessel
CAD + DM or ICM
(EF <35%)

Additional intensive
medical therapy +
revascularisation

*Denotes stenosis assessment by quantified analysis (corresponding to approximately 70% by visual evaluation). †For example, single
antiplatelet therapy, single agent lipid-lowering therapy. ‡For example, intensified antithrombotic and/or lipid-lowering therapy, antiinflammatory treatment.
CABG: coronary artery bypass grafting; CAD: coronary artery disease; DM: diabetes mellitus; EF: ejection fraction; PCI: percutaneous coronary
intervention.
Figure 7. Contemporary evaluation and management of stable angina29

Key learnings
• Atherosclerosis is a complex disease that involves cholesterol plaques, inflammation and endothelial
dysfunction
• Stable angina is not only due to stenosed epicardial vessels, but increasingly it is recognised that other
mechanisms of myocardial ischaemia play a role
• Medical therapy is effective at alleviating symptoms and should be the first-line therapy for angina; the
treatment approach needs to be individualised depending on the patient’s presentation
• Lifestyle modification and drugs form the cornerstone of therapy to prevent adverse cardiovascular
outcomes
• Revascularisation has a role in patients with refractory symptoms and certain high risk anatomic subsets
of coronary stenoses..
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