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The aim-of the investigation was to study clinical efficacy and cardio safety of long-acting f2-agonist indacaterol in patients with
chronic-obstructive pulmonary disease (COPD) I-Il grade in the stage of moderate exacerbation with concomitant ischemic heart disease.

Material and Methods. Twenty patients (10 men and 10 women) with COPD and associated ischemic heart disease aged from 46 to
66 years (average age 57.27.9 years) have been examined. All patients received 150 ug/day of B2-agonist indacaterol for the treatment
COPD during the entire period of observation. Prior to and 3 weeks after the treatment, a complex examination was carried out, including
external respiratory function examination 6-minute walk test, and daily ECG monitoring.

Results. By week 3 all patients noted decrease of the main respiratory symptoms. Forced expiratory volume in 1 s before the treatment
was 57.64+9.67%, after it reached 64.72+5.45%. Physical load tolerance increased, which is confirmed by 6-minute walk test (initially
345.4+59.2 m, after the treatment 412.8+11.1 m). The results of repeated daily ECG monitoring (at week 3) did not show any new cases of

arrhythmia or aggravation of myocardium ischemia.

Conclusion. 150 ug/day of indacaterol in patients with |-l grade COPD in the stage of moderate exacerbation with concomitant

cardiovascular pathology does not affect cardio safety.
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At present, a steady growth of chronic obstructive
pulmonary disease (COPD) incidence is noted
worldwide. This disease is predicted to occupy the fifth
place by 2020 among the most common illnesses in the
world, and the third place (the sixth now) among the
death causes [1, 2]. According to the data presented
by some authors, a leading cause of death of COPD
patients with a mild and moderate disease course is not
a respiratory insufficiency but ischemic heart disease
(IHD) [3]. Large epidemiological studies [4, 5] showed
that the risk of cardiovascular mortality in COPD patients
is 2-3 times higher and amounts to about 50% of the
total number of fatal outcomes.

The frequency of IHD and COPD combination
is found to be 18.7-58.3% [6]. In the period of
COPD exacerbation, stable angina is observed in
63% of patients, progressive angina in 57% [7].
A high prevalence of comorbid cardiovascular and
bronchopulmonary pathology dictates the necessity of
conducting investigations on the effect of pharmaceutical
agents on the concomitant pathology.

Selection of broncholytic preparations for COPD
patients with |IHD should be done taking into

consideration their negative effect on the cardiovascular
system. A recognized leader causing no negative
effect on the heart among basic medical means used
for treating COPD are M-cholinolytics. For example,
application of tiotropium bromide in COPD patients with
IHD is not accompanied by arrhythmias, hemodynamic
disorders, and the change of the patient vegetative
status [6, 8]. However, a slow therapeutic effect in
comparison with p2-agonists frequently makes a
physician and patient abandon the use of this class of
drugs especially in patients with mild forms of COPD.
But at the same time, there is a strong evidence that
application of methylxanthines and short-acting agonists
of adrenergic receptors in order to correct broncho-
obstruction and decrease ventilation hypoxia in case
of IHD and COPD combination, results in the increase
of myocardial oxygen demand, more prominent
manifestations of painless myocardial ischemia, cardiac
arrhythmias [9, 10]. Other authors do not exclude the
possibility of their application in the combination of
cardiac and pulmonary pathology given thorough control
of hemodynamic and biochemical indices is observed
[11]. There are data on the safe long-term application
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of the combined preparation Berodual in treating such
patients [12, 13].

At present, it is difficult to think of treating
patients with IHD and chronic heart failure without
B-adrenoblockers. Certainly, one should take into
account the influence of antianginal drugs on the
patency and pulmonary hemodynamics when choosing
such medicines for patients with COPD. For a long
time, calcium antagonists have been considered to be
the first-line preparations for patients with IHD having
bronchopulmonary pathology. The studies conducted
showed that in addition to antianginal, antiischemic,
broncholytic effects these agents possess a diversity
of positive properties: antioxidant, antiaggregate,
broncholytic, reduce blood pressure in the pulmonary
artery and improve endothelial function [14]. However,
numerous investigations (DAVIT, MDPIT and others)
confirm that calcium antagonists in patients with IHD
and heart failure, though causing a good antianginal
effect, increase cardiovascular lethality and, therefore,
worsen the prognosis [15, 16]. No doubt, in this situation
B-adrenoblockers are preferable. These preparations
(the so-called starting line) cause antianginal,
antiischemic, antihypertensive, antiarrhythmic action
in acute and chronic IHD forms, reduce the risk and
rate of complications and mortality, and improve the
longevity and quality of life (recommendations class |,
A level of evidence) [14, 17]. In IHD patients with
associated COPD, application of [(-adrenoblockers
was traditionally considered as undesirable due to
the probable appearance or aggravation of bronchial
obstruction and worsening of pulmonary disease
course. The Cooperative Cardiovascular Project (1998)
undertaken in the USA showed that the risk of death in
patients with COPD and bronchial asthma, having had
myocardial infarction, within the period of 2 years without
B-adrenoblocker therapy amounts to 27.8 and 19.7%,
whereas in case of their application it is 16.8 and 11.9%,
respectively. Thus, in this category of patients the use of
B-adrenoblockers reduces, in total, the risk of death by
40%. The data of the foreign reviews [18-20] show that
selective B-adrenoblockers nebivolol and bisoprolol do
not cause statistically significant decrease of the forced
expiratory volume in 1 s (FEV1) and worsening of the
clinical course of broncho-obstructive diseases [21-23].
Consequently, COPD is not a contraindication to the
application of highly selective B-adrenoblockers.

In real clinical practice, a physician faces the task
of administering the patient with COPD and IHD a
timely treatment with a quick clinical effect and positive
influence on the patient life prognosis. In this case, the
situations often occur when usage of $2-agonist, on the
one hand, and B-adrenoblocker, on the other, is simply
necessary. The choice of effective and safe drugs among
the representatives of these groups must be grounded.

With the emergence of a long-acting [2-agonist
indacaterol (Onbrez Breezhaler; Novartis, Switzerland)
in the world market, there appear new opportunities
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in the treatment of COPD patients with associated
cardiovascular  pathology. There already exist
investigations showing no effect of this drug on
hemodynamic indices in patients with COPD and chronic
forms of IHD [21-24]. Of practical interest is the study
of indacaterol efficacy and safety in destabilization of
both diseases in comorbid patients: moderate COPD
exacerbation and decompensation of the cardiac activity
(unstable hemodynamic indices, growth of chronic heart
failure in the presence of various kinds of arrhythmias).
Such conditions often lead to hospitalization and
demand immediate therapeutic effect. Otherwise,
there appears a danger of developing acute coronary
syndrome, life-threatening arrhythmias, on the one hand,
and aggravation of respiratory failure, on the other.

The aim of the investigation was to study
clinical efficacy and cardiac safety of long-acting B2-
agonist indacaterol in patients with |-l grade chronic
obstructive pulmonary disease in the stage of moderate
exacerbation with concomitant ischemic heart disease.

Materials and Methods. Twenty patients (10 men
and 10 women) with COPD and associated IHD at the
age of 46 to 66 years (mean age 57.217.9 years) have
been examined. Stable angina, class | (NYHA Functional
Classification), was noted in 5, class Il in 15 persons,
all patients had grade |-l arterial hypertension. Five
patients had paroxysms of atrial fibrillation in the history,
three had paroxysms of supraventricular tachycardia,
two patients had paroxysms of non-sustained ventricular
tachycardia.

The diagnosis of COPD was established by the signs
presented in the international program “Global strategy
for diagnosis, management, and prevention of COPD”
(2014) [2]. IHD is classified in compliance with WHO
(1979) supplemented by the recommendations of the
Russian Society of Cardiology (2007).The diagnosis
of stable angina pectoris was made on the basis of the
generally accepted criteria [13, 17], heart failure was
evaluated by the classification of the New York Heart
Association (1964).

Criteria of inclusion in the study were: I-1l grade COPD
in the stage of moderate exacerbation; concomitant
stable angina not higher than class Ill with unachieved
target indices of hemodynamics and different kinds of
arrhythmias revealed by daily ECG monitoring; class |-
[ll chronic heart failure. Patients with respiratory failure
higher than stage |l severity, other pulmonary diseases,
unstable angina, myocardial infarction within the last 5
months, diabetes mellitus, heart failure higher than class
[Il were not included into the study.

The study complies with the Declaration of Helsinki
(the Declaration was passed in June 1964, Helsinki,
Finland, and revised in October 2000, Edinburg,
Scotland) and was performed following approval by the
Ethic Committee of Nizhny Novgorod State Medical
Academy. Written informed consent was obtained from
every patient.

Patients were administered antiaggregants, statins,
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antiarrhythmics, diuretics, sartans with gradual titration
of the dose up to the maintaining one for cardiovascular
therapy. A highly selective B-adrenoblocker bisoprolol
has been chosen as an antianginal preparation, which
can slow down the heart rate (all patients had sinus
tachycardia), since the drug has proved its efficacy and
safety in IHD patients with COPD in comparison with
calcium antagonist verapamil [17].

In all patients, COPD was not higher than medium
severity in the stage of moderate exacerbation not
requiring administration of antibacterial preparations, but
in compliance with the recommendations on managing
COPD patients [2] demanding a course (in exacerbation
of COPD grade ) or continuous (starting with COPD
grade Il) intake of broncholytics. All patients received
B2-agonist indacaterol at the dose 150 ug/day during the
entire period of observation as a COPD therapy.

All patients underwent complete clinical and

Dynamics of daily ECG monitoring indices in patients
with COPD and IHD during treatment (M£SD)

instrumental examination. The efficacy of treatment
was assessed by the patients themselves (subjective
assessment of symptom intensity, primarily, cough)
and by filling in a specially worked-out protocol of
investigation. Cough, one of the clinical symptoms of
COPD, was assessed by a numerical score of intensity
on the basis of manifestation severity: no cough, 0
points; cough during one brief period, 1 point; cough
during more than two periods, 2 points; frequent cough
not interfering with every-day activity, 3 points; frequent
cough interfering with every-day activity, 4 points;
exhausting cough, 5 points. Office measurement of
AP and heart rate was done every day. Daily ECG
monitoring (Myocard-Holter; NIMP ESN, Russia),
external respiratory function examination (Spirosift 3000;
Fukuda, Japan) and 6-minute walk test prior to the
therapy and at week 3.
Data were statistically processed using Statistica 8.0
program. Results were presented as M+SD, where
M is mean, SD is standard deviation. Distribution
of variables of the tested parameters was normal
or close to it, therefore parametric criteria were

Index Before 3 weeks applied for statistical analysis. The sample of
treatment after treatment patients was large enough to have 80% chance of
Average HR for 24 h (per min) 78 1447 44 64.15£6.29* detecting significant difference between the means
: of all tested parameters at 5% level of significance
Average day HR (per min) 81.09+11.97 70.18+10.19* (p<0.05).

Average night HR (per min) 61.11£17.31  54.56£11.12" Results and Discussion. A detailed analysis
Episodes of sinus bradycardia 0 in 1 people of one of the main clinical manifestation of COPD,
- . . - - cough, during indacaterol therapy showed the
EP?SOdeS of s!nus tachycar(.ila ?n 15 people .m 9 people following results. Prior to the therapy, the score of
Episodes of sinus arrhythmia in 17 people in 10 people cough intensity was 3.6+0.5. After the first week
Paroxysms of atrial fibrillation in 5 people 0 of treatment a statistically significant reduction of
: 3 : cough intensity to the score of 2.2+0.6 was noted
Paroxysms of supravent.ncular tachycardla in 3 people 0 (p<0.05). By week 3 this index decreased up to
Paroxysms of non-sustained ventricular , 0.5£0.2 (p<0.05 relative to the initial index), 15

tachycardia in2 peaple 0 patients (75%) noting complete cough cessation.
Single SVE 12041418.37  78.5643.42* The main index characterizing the degree of
Coupled SVE 20.4110.59 12.23+0.91* bronchial obstruction during external respiratory
Group SVE 8.32+4.29 593+1.91 function examination, FEV1, increased by 6%
VB G e 43440.56 0714014 of the initial value after 3 weeks of treatment

e B S (p<0.05).

SVE of the trigeminy type 2.05¢0.52 0.7120.42 As mentioned above, application of agonists
Total number of SVE 154.26£17.22  95.21£14.92* of adrenergic receptors to correct broncho-
Single VE 212.93+23.03  72.31+16.21* obstruction in case of IHD and COPD combination
Coupled VE 8.25+3.12 3.3141.13 can promote the c:jevlelop?ent (EIC‘)]arSrml/thmiasI and
aggravate myocardial ischemia [9]. Selective long-
CIoURIVE Bi062042 G acting B2-agonist indacaterol induces a marked
VE of the bigeminy type 0.38£0.17 0.19:0.07 fast broncholytic effect with concurrent stimulation
VE of trigeminy type 0.25:0.13 0.51£0.19 of mucus secretion and ciliated epithelium activity,
VE of the R-T type 013005 0.180.02 the concentration of the preparation in the blood
Total number of VE 995,2448.06 75,3045 13* remaining constant after a single intake. However,
— T a simultaneous stimulation of B-adrenoreceptors
A number of episodes of ischemic of the heart can not only result in arrhythmias
depression of ST segment per 24 h 8.02£0.18 1.11£0.34* and increase of the heart rate (HR), but weaken

N ote. HR: heart rate; SVE: supraventricular extrasystole; VE:
statistically significant difference of

*

ventricular extrasystole;
values with the data before the treatment, p<0.05.
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evaluated by us initially and after 3 weeks of treatment.
It was impossible to suppose the invariance of these
indices, since the investigation design provided for active
treatment of cardiovascular pathology in the examined
patients. Our task was to reveal the side-effects of
indacaterol in COPD patients actively treated for IHD,
including titration of B-adrenoblocker dose.

After 3 weeks of observation, the data of daily ECG
monitoring showed statistically significant dynamics
registered as a decrease of HR and various kinds of
arrhythmias, which is primarily connected with the
effect of the administered B-adrenoblocker bisoprolol
(See the Table). None of the patients had aggravation
of myocardial ischemia. Of special note is that none of
the 5 patients, included in the study, having paroxysms
of atrial fibrillations in the history, none of the 3 having
paroxysms of supraventricular tachycardia, and none
of the 2 with paroxysms of non-sustained ventricular
tachycardia in the history had the recurrence of these
types of arrhythmias, which was confirmed by the results
of the daily ECG monitoring.

By week 3, all patients noted prominent clinical
improvement, and regression concerned symptoms of
both COPD and IHD. The results of 6-minute walk test,
a reliable way of assessing the tolerance of patients
to loads, demonstrated the increase of physical load
tolerance (initially 345.4£59.2 m, after the treatment
412.8+11.1 m) (p<0.05). It is difficult to define exactly
whether it was cardiac or pulmonary component that
helped to cope with the loads better. In both cases
breathlessness is the main clinical symptom, and it has
a mixed character in comorbid patients as it may be a
manifestation of the respiratory insufficiency, chronic
heart failure or even the equivalent of angina. Patients,
included in the study, were sure to improve the cardiac
activity indices, which was confirmed by the findings
of the daily ECG monitoring, and reduction of COPD
symptoms. A combined treatment of cardiovascular
and bronchopulmonary pathology resulted in significant
positive results.

Conclusion. 150 pg/day of indacaterol in patients
with |-l grade COPD in the stage of moderate
exacerbation with concomitant cardiovascular pathology
does not influence cardiac safety.

Study Funding and Conflicts of Interest. The work
was not supported by any source. There are no conflicts
of interest related to this study.
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