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Abstract

Although coronary revascularization procedures are widely performed in patients with coronary artery disease (CAD), angina is
often reported, even after such procedures. This study evaluated the antianginal efficacy and effect of ivabradine treatment on
quality of life (QOL) in patients with CAD and history of coronary revascularization. This is a post hoc analysis (926 post-
revascularization patients) of a prospective, noninterventional study, which included 2403 patients with CAD and stable angina.
The data were recorded at baseline, at | month and 4 months after inclusion. After ivabradine administration, mean number of
anginal events decreased from 2.2 + 2.3 (median: 2.0, minimum: 0.0, maximum: 21.0, range: 21.0) to 0.3 + 0.6 (median: 0.0,
minimum: 0.0, maximum: 7.0, range: 7.0) times/week (P < .001), while nitroglycerin consumption decreased from 1.5 + 2.2
(median: 1.0, minimum: 0.0, maximum: 20.0, range: 20.0) to 0. + 0.4 times/week (median: 0.0, minimum: 0.0, maximum: 5.0,
range: 5.0; P < .001). Quality of life improved at study completion compared to baseline (P <.001). Ivabradine addition on top of
optimal individualized dose of B-blockers is associated with decreased anginal events and improvement in QOL in patients with

stable angina and history of coronary revascularization.
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Introduction

Angina pectoris is the most common disabling symptom in
patients with coronary artery disease (CAD). Despite the wide
use and improvement in revascularization procedures and tech-
niques, a substantial percentage of patients remain symptomatic
or will present angina pectoris in the future.! Data from a
national chart review which assessed approximately 2000
patients with chronic angina revealed that from the patients who
underwent revascularization in the prior year (57% of the total
sample, 28% underwent coronary artery bypass surgery
[CABG], and 39% percutaneous coronary intervention [PCI]),
92% presented at least 1 anginal event 6 months after the pro-
cedure, while 34% presented at least 1 episode per week.” In this
population, angina is mainly attributed to disease progression,
and hence pharmacological treatment represents the main clin-
ical strategy for controlling ischemia and anginal symptoms.’

Ivabradine is a heart rate (HR) lowering agent indicated in
patients with chronic stable angina,’ as well as in patients with
chronic heart failure.* Several studies have demonstrated that
the addition of ivabradine in patients with chronic stable angina
significantly decreased the number of anginal events, nitrogly-
cerin consumption, and time to angina onset, while improving
angina, as well as quality of life (QOL), since a level of satis-
factory usual activity was restored.>™

Objectives

Our aim in this study was to evaluate the antianginal efficacy of
ivabradine coadministered as individualized treatment with a
[B-blocker, during 4 months of treatment, in patients with CAD
and history of coronary revascularization (CABG or PCI), as
well as to evaluate the effect of this treatment on their QOL.
The study objectives were to record the effect of ivabradine on
resting HR, anginal events and nitroglycerin consumption, as
well as on angina classification (on the basis of the Canadian
Cardiology Society)’ and on QOL, 1 and 4 months after the
administration.
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Study Design
Patients and Methods

This study was designed in line with the recommendations of
the updated Helsinki declaration, Good Pharmacoepidemiol-
ogy Practice Guidelines, and rules of Good Clinical Practice
and was approved by the appropriate ethics committees
(Scientific Councils) of participating hospital departments.
Copyright permission to use the Euro quality 5 dimensions
(EQ-5D) QOL questionnaire'® was received. All patients were
informed and gave their consent to participate, prior to their
inclusion in the study.

Patients

Inclusion criteria were male or female ambulatory patients
>18 years old, diagnosed with CAD and stable angina, with
resting HR >60 bpm, despite treatment with B-blockers at the
optimal individualized dose, and a need for coadministration of
ivabradine. The optimal individualized dose was assessed by
the treating physician. The decision for administrating ivabradine
was made regardless of the patient’s perspective to be included in
the study, and ivabradine treatment was started at maximum
5 days before the inclusion in the study. Treating physician was
responsible for the dosage ofivabradine, taking into consideration
the summary of product characteristics and HR.

Exclusion criteria were patients who had been hospitalized
for cardiovascular disease during the last 3 months (including
revascularization) or had a scheduled revascularization. In
addition, patients with other conditions such as serious end-
stage diseases (cancer, serious liver, respiratory and heart or
renal insufficiency), severe neuropsychiatric diseases and
cerebrovascular events with serious residual lesions and cases
of pregnancy, lactation, or willingness to become pregnant
were excluded.

This is a post hoc analysis, describing patients with his-
tory of coronary revascularization (CABG or PCI). The pri-
mary study was a multicenter, prospective, noninterventional
study of 2403 patients with CAD and stable angina, which
assessed data from 245 private cardiology offices and was
coordinated by 2 cardiology departments of Greek hospi-
tals.'! This sample of patients included 926 patients who had
previously undergone coronary revascularization. The total
forecasted duration of follow-up observation for the needs of
the study was 4 months, while the evaluations were performed
at 3 intervals: at inclusion and at 1 and 4 months after inclusion.
Quality of life was assessed by means of the EQ-5D question-
naire (EQ-5D index and visual analogue scale [VAS]; recorded
at baseline and study completion). The EQ-5D questionnaire
includes 5 dimensions: mobility, autonomy in self-care, usual
activities, pain/discomfort, and stress/distress stratified in 3 lev-
els, leading to 243 health conditions in total, and each health
condition is stratified according to individual preference among
several health conditions.'®'*

Patient adherence to treatment with ivabradine was evaluated
using a 5-level scale (recorded at the second and third visit):

Table I. Study Design: Visit Schedule, Study Assessments, and
Patients Recorded During Each Visit.

Variables Visit | Visit2  Visit 3

Number of participants at each study visit
(discontinued)

Gender, age, height

Heart rate at rest

Number of angina events and nitroglycerin
consumption

EQ 5D-3L index and VAS

Angina scaling

Compliance to treatment with ivabradine

Weight, BMI, systolic BP, and diastolic BP

Risk factors and comorbidities

Ivabradine dosage

-blockers and other concomitant
medications

Premature treatment discontinuation X X

926 917 (7) 898 (21)

XX XX XX XXX
X X
XX XXXX XX

XX XX

Abbreviations: EQ 5D-3L, Euro quality 5 dimensions-3 levels; VAS, visual
analogue scale; BMI, body mass index; BP, blood pressure.

1. The patient had taken the treatment daily, during the
interval from previous visit.

2. The patient had taken the treatment very often (the
patient might have forgotten it once or twice, during
the interval from previous visit).

3. The patient had taken the treatment half of the days,
during the interval from previous visit.

4. The patient had not taken the treatment for most of the
days, during the interval from previous visit.

5. The patient had never taken the treatment, during the
interval from previous visit.

The tolerability of the treatment was evaluated by recording
the time and reason for study treatment discontinuation.
Patients’ visit schedule, study assessments, and patients
recorded on each study visit are shown in Table 1.

[-Blocker Dosage

During the study, B-blockers were prescribed at a dose consid-
ered by the treating physician to be optimal for each patient.
The target dose of the most common B-blockers was defined as
atenolol 100 mg/d, betaxolol 10 mg/d, bisoprolol 10 mg/d,
carvedilol 100 mg/d, celiprolol 200 mg/d, metoprolol
200 mg/d, nebivolol 10 mg/d, propranolol 160 mg/d, and sota-
lol 160 mg/d.

Statistical Analysis

For the main parameters (HR at rest, number of angina events,
nitroglycerin consumption, and EQ 5D and VAS question-
naire), a 97.5% confidence interval (CI) was given for the
differences between the first and the third visit. The change
in efficacy parameters over time was investigated using the
Friedman test and the Wilcoxon test (for pairwise comparisons
between visits). Multiple linear regression technique tested the
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relation of the differences in the main parameter between the
first and the third visit with the following parameters: gender,
age, angina scaling on the first visit, HR on the first visit,
calcium channel blockers (CCBs; yes—no), long-acting nitrates
administration (yes—no) for the total trial duration, and acute
myocardial infarction (yes—no). The same technique was also
applied in the case of QOL VAS to test the relation of VAS
differences between the first and the third visit with the fol-
lowing parameters: VAS on the first visit, gender, age, angina
scaling on the first visit, anginal events difference between the
first and the third visit, nitroglycerin consumption difference
between the first and the third visit, HR difference between the
first and the third visit, CCBs (yes—no), long-acting nitrates
administration (yes—no) for the total trial duration, and acute
myocardial infarction (yes—no). Spearman correlation coeffi-
cients were computed for each pair of differences between the
first and the third visit: HR at rest, number of angina events, and
nitroglycerin consumption. Spearman correlation coefficients
were computed between angina scaling differences and the fol-
lowing differences between the first and the third visit: HR at
rest, number of angina events, and nitroglycerin consumption.

Results

Of the 926 patients with CAD with a history of coronary revas-
cularization (CABG or PCI) who participated in the study,
28 (3%) prematurely discontinued treatment with ivabradine.
Approximately 77% of the patients were male. Patients mean
age was 66.9+10.5 years and mean body mass index was
28.4+4.0 kg/m*. The most frequent comorbidities were
hypercholesterolemia (78.6%) and hypertension (71.9%).
Patient baseline characteristics are shown in Table 2. All
patients were receiving B-blockers at inclusion at the optimal
individualized dose (Table 3), while 70 patients discontinued
them during the trial due to intolerance (30 patients), hypoten-
sion (6 patients), or other reasons (38 patients).

In addition to ivabradine and B-blockers, 31.6% also
received angiotensin-converting enzyme (ACE) inhibitors,
29.2% received angiotensin II receptor blockers (ARBs),
23.3% received CCBs (0.6% received nondihydropyridine
CCBs), 28% received long-acting nitrates, 23.5% received
diuretics, 80.6% received anticoagulants (antiplatelets 80.3%)
and 74.8% received lipid-lowering drugs.

At baseline, 85.2% of the patients had a resting HR
>70 bpm, despite treatment with B-blockers. Ivabradine
decreased mean resting HR from 80.3 + 9.5 bpm at the first
visit to 67.8 + 7.3 bpm at the second visit and 63.9 + 6.2 bpm
at the third (P < .001). The magnitude of HR decrease was
related to baseline HR. Patients with higher HR at baseline
(>80 bpm) showed greater HR decrease (average decrease
—22.6 bpm) than patients with HR 70-80 bpm (average
decrease —14.0 bpm) as well as from those with HR <70 bmp
(average decrease —7.5 bpm; P < .001; Figure 1). The per-
centage of patients with HR >80 bpm decreased from 40.3% at
the first visit to 3.4% at the second visit, while it was further
decreased to 1.0% at the third visit. In contrast, the percentage

Table 2. Baseline Characteristics of Patients (n = 926).

Gender (male), %) 772
Age, years (SD) 66.9 + 10.5
BMI, kg/m? (SD) 284 + 4.0
Resting heart rate at rest, beats/min (SD) 80.3 + 9.5
Systolic BP, mm Hg (SD) 134.0 + 15.2
Diastolic BP, mm Hg 79.6 + 9.0
Hypercholesterolemia, % 78.6
Hypertension, % 71.9
Previous myocardial infarction, % 38.0
Diabetes mellitus, % 35.0
Smoking, % 33.6
Peripheral arterial disease, % 18.7
Left ventricular systolic dysfunction, % 16.2
Depression, % 13.7
Cerebrovascular disease or carotid disease, % 11.4
Chronic obstructive pulmonary disease, % 10.3

Renal failure (serum creatinine >2 mg/dL) 22

Canadian Cardiovascular Society class |, % 36.1
Canadian Cardiovascular Society class Il, % 43.1
Canadian Cardiovascular Society class Ill, % 18.2

Canadian Cardiovascular Society class VI, % 2.6
Concomitant medications received during the study

Antiplatelets (%) 80.3
Lipid-lowering drugs (%) 74.8
Angiotensin-converting enzyme (ACE) inhibitors, % 316
Angiotensin Il receptor blockers (ARBs), % 29.2
Long-acting nitrates, % 28.0
Calcium channel blockers, % 23.3

Abbreviations: SD, standard deviation; BMI, body mass index; BP, blood
pressure.

of patients with HR <70 bpm increased from 14.8% at the first
visit to 71.9% at the second visit, while it was further increased
to 88.9% at the third visit (P < .001). Mean HR decrease was
not related to B-blocker dosage when patients who received
>50% or <50% of target B-blockers dose were compared for
the total trial duration (P = not significant [ns]).

At baseline, 17.2% of the patients had no angina events at
the week before inclusion. The mean number of angina events
decreased from 2.2 + 2.3 (median: 2.0, minimum: 0.0, maxi-
mum: 21.0, range: 21.0) times/week at the first visit to 0.5 +
1.0 (median: 0.0, minimum: 0.0, maximum: 10.0, range: 10.0)
at the second visit, and 0.3 + 0.6 (median: 0.0, minimum: 0.0,
maximum: 7.0, range: 7.0) times/week at the third visit
(P <.001; Figure 2). The percentage of patients with no angina
events during the week prior to the study visits increased from
17.2% at the first visit, to 67.3% at the second visit, while it was
further increased to 81.6% at the third visit (P <.001; Figure 3).

Nitroglycerin consumption decreased from 1.5 + 2.2 (med-
ian: 1.0, minimum: 0.0, maximum: 20.0, range: 20.0) times/
week at the first visit to 0.3 + 0.8 (median: 0.0, minimum: 0.0,
maximum: 10.0, range: 10.0) at the second visit, and 0.1 + 0.4
(median: 0.0, minimum: 0.0, maximum: 5.0, range: 5.0) times/
week at the third visit (Figure 2; P <.001).

The reduction of angina events and nitroglycerin consump-
tion were both positively correlated with the reduction of HR
(P = .046 and P = .006, respectively).
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Table 3. Total daily dose (mg) of the b-blockers and ivabradine received on each study visit.

I*° Visit 2" Visit 3" Visit
B-blocker Mean (SD) N Mean (SD) N Mean (SD) N
Atenolol 62.74+26.7 71 6294268 70 61.14+265 70
Bisoprolol 75427 38 77427 37 77426 36
Carvedilol 2144123 373 20.6+10.7 351 20.8+11.6 343
Metoprolol 88.6 +40.4 296 85.2+383 294 82.4+35.0 286
Nebivolol 47408 113 47408 101 47408 100
Propranolol 85.5+53.7 29 84.6+59.1 26 80.0+56.3 24
Ivabradine 102+ 1.7 926 12.54+2.7 9l 12.74+2.6 889
Ivabradine dose N % N % N %
5 mg 30 32 10 1.1 12 1.3
7.5 mg 10 1.1 12 1.3 5 0.6
10 mg 809 874 422 46.3 380 427
15 mg 77 8.3 467 51.3 492 55.3
Abbreviation: SD, standard deviation.
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Figure 2. Number of angina events (A) and nitroglycerin consump-
tion (B) /mean + SD at the 3 visits of the study (N = 884).

Figure 3. Box-Whisker graph/number of anginal events on the 3 visits
of the study (N = 884).

The percentage of patients with angina CCS classification
III or IV decreased from 20.8% at the first visit to 2.2% at the
third, while the percentage of patients with angina CCS clas-
sification I increased from 36.1% at the first visit to 83.1% at
the third (P < .001; Figure 4).

For the total trial duration, 206 patients (22.2% of the total
sample) received CCBs (6 [0.6%] patients received nondihy-
dropyridine CCB) and 248 (26.8%) patients received long-
acting nitrates. Patients who received CCBs and long-acting
nitrates were predominantly older (P < .001).

For all dimensions of the EQ-5D questionnaire, the percent-
age of patients who answered “no problem”/“not at all”
increased substantially at study completion compared with
baseline (P < .001). Ivabradine administration increased the
percentage of patients with no “mobility problem” by 26.1%
(231 more patients), the “autonomous in self-care” by 11.4%
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Figure 4. Angina classification according to the Canadian Cardio-
vascular Society (% of patients) at visits | and 3 (N = 884).

Table 4. The Distribution of the 5 Dimensions of the EQ-5D
Questionnaire at Visits | and 3 (N = 884).

Visit | Visit 3

n % n %
Mobility No problem 470 532 701 793
Some problems 403 456 182 206
Incapable I 1.2 I 0.1
Autonomy in self-care  No problem 702 794 803 908
Some problems 174 197 78 8.8
Incapable 8 0.9 3 0.3
Usual activities No problem 457 51.7 697 788
Some problems 411 465 185 209
Incapable 16 1.8 2 0.2
Pain/discomfort Not at all 177 200 655 74.1
Medium 666 753 227 257
Exaggerated 41 4.6 2 0.2
Stress/distress Not at all 320 362 499 564
Medium 460 52.0 361 408
Exaggerated 104 118 24 2.7
Total 884 100.0 884 100.0

Abbreviation: EQ-5D, Euro Qol-5 dimensions.

(101 patients), those with “no problem in usual activities” by
27.1% (240 patients), the percentage of patients with no pain/
discomfort by 54.1% (478 more patients) and the percentage of
patients with no stress/distress by 20.2% (179 patients; Table 4;
P <.001). The mean EQ-5D index increased at study comple-
tion by 0.2 points compared to baseline (from 0.6 + 0.3t0 0.8
+ 0.2; P <.001), while VAS increased by 15.5 points (from
62.6 + 16.4to 78.1 + 17.3; P <.001). The EQ-5D VAS was
significantly correlated with HR; patients with higher HR
decrease showed greater increase in the VAS (P < .001).
Improvement in QOL was not associated with the dose of
B-blockers (P = ns, between the 2 groups <50% and >50%
of the B-blocker target dose). Reduction in angina events, nitro-
glycerin consumption, and angina scaling and increase in EQ-

5D VAS scale on the third visit compared with baseline in
patients with HR > 70 bpm or <70 bpm are shown in Figure 5.

Adherence to treatment with ivabradine was high; through-
out the study, 884 (95.5%) patients were taking their treatment
“everyday” or “quite often.” A constant ivabradine dosage was
administrated throughout the study to 408 patients (44.1% of the
total sample). In 335 of those patients, ivabradine was admini-
strated at 5 mg twice daily. At the second visit, 467 patients
(51.3% of the total sample) were receiving ivabradine 7.5mg
twice daily and maintained this dosage during the whole study.

Safety Assessment

Seventeen patients presented adverse reactions and/or adverse
events during the study and discontinued. The most common
adverse events leading to treatment discontinuation were
2 cases of bradycardia, 3 cases of atrial fibrillation and 2 cases
of blurred vision.

Discussion

Coronary revascularization as expressed by PCI or CABG is
performed worldwide as treatment of flow-limited coronary
stenosis, in order to reduce ischemia and its manifestations.'”
Unfortunately, a significant percentage of these patients remain
symptomatic or will present with angina in the future.” Data
from the Project of Ex-vivo graft Engineering via Transfection
IV study (PREVENT IV) revealed a significant proportion of
failure of one or more venous grafts (45%) after 12 to 18
months from CABG,'® while another study suggests that
almost 9% of those patients will present with recurrent angina
in 16 months.'” Recurrence of symptoms is also observed after
PCI, while the presence of angina 6 months after the procedure
is mainly attributed to coronary disease progression, other than
in the target vessel.'® In addition, several studies and systema-
tic reviews'®>! which compared PCI with medical treatment
failed to show a difference in terms of mortality and risk of
myocardial infraction (MI). Thus, according to the guide-
lines,**? optimal medical treatment in those patients is impera-
tive in order to reduce morbidity and mortality independent of
the decision of possible reattempt for revascularization.

In the present study, 85.2% of the patients had HR >70 bpm,
despite treatment with B-blockers. Although the percentage of
patients with increased HR is high, this phenomenon has also
been observed in several other studies and registries,>’"%3
despite B-blocker treatment. In this study, increased HR may
be attributed to the fact that only 43.6% of the patients were
receiving f-blocker dosage >50% of the target dose. However,
this has also been observed in several other studies and surveys
with post-myocardial infarction or stable angina patients.”**>
Uptitration of a B-blocker to target dosage usually presents
difficulties because of poor tolerance and adverse effects such
as dizziness, fatigue, and hypotension® or because of physi-
cians’ reservations in case of existing comorbidities.**

Adding ivabradine to the treatment plan led to a decrease
(—16.4 bpm) in resting HR. Interestingly, in our study, patients
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Figure 5. Reduction in angina events (A), nitroglycerin consumption (B) angina scaling (C), and increase in EQ-5D VAS scale (D) on the third

visit compared to baseline (N = 884).

receiving higher doses of B-blockers (>50% of target dosage)
did not present a statistical significant difference in HR with
respect to patients having lower B-blocker dosage (<50% of
target dose). However, this phenomenon was also observed
in several other studies (Metoprolol CR/XL Randomised Inter-
vention Trial in Congestive Heart Failure [MERIT-HF]*” and
Cardiac Insufficiency Bisoprolol Study II [CIBIS I1]),%® where
achieved HR or HR reduction was similar in patients receiving
metoprolol or bisoprolol, respectively, regardless of the dose
administrated.

The addition of ivabradine led to a reduction in angina events
and nitroglycerin consumption, while improved CCS angina clas-
sification. This was mainly driven by HR reduction. However,
emerging data suggest that ivabradine also exerts other actions,
since it also improves endothelial function,*® while it attenuates
the progression of atherosclerosis.*® In addition, ivabradine also
improves left ventricle diastolic function,*' as well as coronary
flow reserve® and coronary collateral function in patients with
chronic stable CAD, effects that influence ischemia at least to the
same degree as HR reduction.* Finally, there are studies suggest-
ing that ivabradine administration also improves hyperemic cor-
onary flow velocity and coronary flow reserve in patients with
stable CAD. These effects remained even after HR was restored
by pacing correction, indicating improvement in microvascular
function,** which is frequently altered in patients with angina.*®

The improvement in symptoms with ivabradine restored a
level of satisfactory usual activity, and this was reflected in
QOL. This is an essential finding since the data regarding
QOL and antianginal treatment in this population are few
and inconsistent. In the Angina Prognosis Study in Stock-
holm (APSIS),*® uptitration of metoprolol and verapamil to
target dosage in 800 patients with stable angina was not
related to a significant improvement in QOL after 3.4 years
of follow-up. In the present study, the improvement in QOL
was mainly related to HR-lowering effect of ivabradine and
not to B-blocker dosage, since the difference in HR was not
statistically significant in patients receiving >50% or <50%
of the target B-blocker dose. In addition, the magnitude of

QOL improvement (by 15.5 points) is in line with a previ-
ous report, where ivabradine administration resulted in an
improvement in EQ-5D VAS score by 15.3 points.”

The question may arise whether uptitration of B-blockers at
target dose could achieve the same results. However, according
to several studies and registries mentioned earlier, in everyday
clinical practice, uptitration of a B-blocker to optimum dose
presents difficulties and is rarely achieved.>*?%*’ Patients may
not be able to tolerate higher doses for hemodynamic reasons or
due to noncardiac adverse effects or a more severe medical
condition. Also, in terms of survival, the contribution of
B-blocker therapy is not as prominent.*”*® Moreover, it appears
that the dosage of a B-blocker is not always related to HR
reduction,27’28 while there are clear data from double-blind
controlled studies proving that adding ivabradine to a -blocker
is more effective (in terms of antianginal effect) than the upti-
tration of a B-blocker in patients with stable angina.”*°

In terms of survival, ivabradine addition does not improve
prognosis in patients with stable angina and CAD without left
ventricular systolic dysfunction (LVSD).*’ In the Study Asses-
sing the Morbidity—Mortality Benefits of the If Inhibitor Ivab-
radine in Patients with Coronary Artery Disease (SIGNIFY)
study, although ivabradine addition improved symptoms, it did
not reach the primary outcome, while in a prespecified sub-
group analysis of patients with angina CCS II-1V, it was asso-
ciated with an increase in the primary end point (cardiovascular
death and nonfatal infarction). However, we have to keep in
mind that in the SIGNIFY study, the dose regimen used was
above the maximal dose of the product summary characteristics
(SmPC), with a target dose of 10 mg twice daily instead of
7.5 mg twice daily. In addition, drugs such as verapamil or
diltiazem were coadministered; it is now well known that these
drugs can triple the plasma concentration of ivabradine,*'
which was already higher than that approved by the ivabradine
SmPC. Thus, the European Medicines Agency has reaccredited
the use of ivabradine in patients with stable CAD without
LVSD,*! since it is effective in reducing angina at the dose
regimen suggested in the SmPC.
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Adherence to treatment with ivabradine was high. During
the total duration of the trial, 884 (95.5%) patients were taking
their treatment everyday or quite often, while 408 patients
(44.1% of the total sample) were administered a constant
dosage of ivabradine. The increased adherence to treatment
may be explained by the antianginal efficacy and the few
adverse events of ivabradine.

Noninterventional studies reflect the routine clinical manage-
ment adopted by treating physicians. Those studies also include
patients with comorbidities who are usually excluded from clin-
ical trials, and in conjunction with randomized controlled studies
provide additional information regarding the burden of the dis-
ease in question.*? Finally, this study also included a significant
number of patients >75 years old (22% of the sample) who are
usually represented in a small percentage in randomized clinical
trials regarding coronary syndromes (~7%).*

Limitations

This was a post hoc analysis, and, therefore, the results should
be considered as hypothesis generating. However, the sample
size was relevant, and the results are plausible and in line with
previous data for ivabradine in a pure anginal population.>™ In
addition, this was an observational study. Thus, there is no
control group, while patient enrollment was sequential and
no randomization was implemented. However, patients
enrolled and practices are representative of the daily clinical
management in private cardiology offices. Moreover, the study
had a relatively short duration, whereas large randomized,
double-blind, placebo-controlled trials that have established
the role of ivabradine had a significantly larger duration.?®**

Conclusion

Ivabradine administration on top of optimal individualized
dose of B-blockers is associated with a decrease in angina
events and nitroglycerin consumption and with an improve-
ment in angina classification and QOL in patients with stable
angina and history of coronary revascularization.
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