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ABSTRACT

Introduction: The most appropriate choice of pharmacological treatment of heart rhythm dis-
orders occurring in patients with chronic obstructive pulmonary disease (COPD) and cardio-
vascular comorbidity is often a topic of debate between pulmonologists and cardiologists in
clinical practice, although numerous studies and clinical trials have demonstrated evidence
to support the use of selective beta-blockers (BBs) in these patients. Aim: To examine the
difference in the number of exacerbations in patients treated with a combination of verapamil
and digoxin or BB alone in patients with different COPD stages. Patients and methods: The
study included 68 patients (n = 68) diagnosed with COPD who were followed-up during a
12-month period, and the number of exacerbations were analyzed. The patients were divided
into two groups according to the stage of COPD: GOLD Il (moderate), and GOLD Il (severe),
and in each group a subdivision was established in relation to the use of either a combination
of verapamil and digoxin or the use of BBs alone in pharmacological treatment. The inclusion
criteria for patients were defined as following: a) established diagnosis of COPD according to
present or deteriorated relevant clinical symptoms and signs, b) the ejection fraction (EF) of a
left ventricle (LV) >35%, and c) spirometric cut-points classified as GOLD Il (FEV1/FVC <0.7,
FEV1 predicted 50-80%), or GOLD Il (FEV1/FVC <0.7, FEV1 predicted 30-50%) stage of the
COPD. The exclusion criteria were EF of LV <35% and a lethal outcome during a follow-up
period (2 patients were encountered). Exacerbation was defined as functional deterioration
of the COPD symptoms verified by spirometric functional testing, frequency of hospitaliza-
tions according to GOLD stage assignment or verified clinical symptoms deterioration. Re-
sults: Regardless the pharmacological treatment, there is a statistically significant increase
in the number of COPD exacerbations, in a 12-month period follow-up, in the GOLD Ill group
(severe) compared to the GOLD Il group (moderate). In the group of patients taking verapamil
and digoxin, a two-tailed t-test was used to analyze the results between the GOLD Il and GOLD
Il stage groups, p = 0.01, and 2. In the group of patients taking BBs, a two-tailed t-test was
also used to analyze the results between the GOLD Il and GOLD Il stage groups, p = 0.003).
Within the COPD GOLD Il stage group, there appears to be no statistically significant differ-
ence in the number of exacerbations between the patients taking verapamil and digoxin (n =
24) and the patients taking BBs alone (n = 15), although, in patients taking BBs alone, there
appears to be a trend towards a decrease in the exacerbations compared to the number of
exacerbations in patients taking verapamil and digoxin (p = 0.007). Within the COPD GOLD
Il stage group, there is no difference in the number of exacerbations between the patients
taking verapamil and digoxin (n = 20), and the patients taking BBs alone (n = 9), as analyzed
by a two-tailed t-test, p = 0.577. Conclusion: Use of selective BBs in the treatment of cardio-
vascular comorbidity in patients with COPD represents a far better choice of pharmacological
approach in the treatment of patients diagnosed with COPD GOLD Il (moderate) stage.
Keywords: Chronic Obstructive Pulmonary Diseases, Safety, Treatment, Beta blockers.

1. INTRODUCTION with COPD (1). COPD shares risk

Chronic obstructive pulmonary
disease (COPD) and cardiovascular
diseases (CVDs) frequently coex-
ist, and the therapeutic modality of
certain pathology is directly depen-
dent on pathology of another (1).
CVDs are the most important co-
morbidities in patients diagnosed

factors (age, smoking, genetic base,
systemic inflammation) with a num-
ber of disease processes related to
cardiovascular system and they are
also associated with cardiac arrhyth-
mias, coronary heart disease, hyper-
tension, right and/or left ventricular
failure, hypokalemia and hypomag-
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nesaemia (2, 3, 4). Pharmacological approach to patients
with COPD is reflected in prisms of cardiovascular sta-
tus, taking into account the effects of angiotensin-con-
vertin-enzyme inhibitors, blockers of angiotensin recep-
tors, beta blockers (BB), calcium channel blockers and
diuretics, and their effect on the respiratory system as
well as their interactions with drugs that are used prima-
ry in COPD treatment. On the other hand, the influence
of bronchodilator on the cardiovascular system is often
unfavorable. Theophylline has numerous well-defined
cardiac effects, including a dose-dependent increase in
heart rate, enhancement of atrial automaticity, and ac-
celeration of intracardiac conduction (2). Theophylline is
associated with following rhythm disorders (sinus tachy-
cardia, premature atrial beats, supraventricular tachy-
cardia, atrial fibrillation, unifocal and multifocal atrial
tachycardia, and ventricular arrhythmias) (3). BBs may
have negative effect on lung function in patients with
COPD, but if not used they may contribute to increased
cardiovascular events, especially in high-risk patients
(2). Even though there is a clear evidence of BBs efficien-
cy, there is a general hesitation of their use in patients
with COPD, because of contraindications and fear of in-
ducing adverse reactions and bronchospasm (4). BBs are
basically divided into selective and non-selective in rela-
tion to the mechanism of action and site of action. Also
they are divided into three generations, the first one as
non-selective, (the f1 and B2 receptor blockers), the sec-
ond one as cardio selective beta-blockers that block the
B1 receptors, but also 2 receptors in higher doses, and
third generation which has an effect on vasodilatation.
BBs may have B2-intrinsic sympathomimetic activity, as
well as alpha-adrenergic blockade. Treatment of heart
rhythm disturbances and correction of hypertensive
status in patients diagnosed with COPD are corrected
by calcium channel blockers (verapamil) with addition
of inotrope (digoxin) at low or high doses depending on
cardiac status of the patient (presence of heart failure
(HF)). Given that beta blockers have great benefit on the
heart rate, heart function, electric stability as well as on
survival and mortality associated with cardiovascular
status, taking into account increased pulmonary arterial
pressure, and tricuspid valve status, therapeutic modality
in patients diagnosed with COPD and associated CVD is
of great significance, and is often dubious in relation to a
pulmonologist and cardiologist (or specialist of internal
medicine). Due to the high cardiovascular comorbidity
in COPD, BBs have been proposed as a therapeutic op-
tion (because of cardio protective effects in addition to
reducing heart rate and improving systolic and diastolic
dysfunction) (5, 6). It has been shown that the use of se-
lective blockers in standard doses is effective and safe for
use in patients diagnosed with COPD, thus at high doses
should be used with caution (depending on which BB is
used), while non-selective BBs should be avoided (6-10).

2. AIM

To examine the difference in the number of exacerba-
tions in patients treated with a combination of verapamil
and digoxin or a beta-blocker alone in different COPD
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patient stages and to emphasize focus on the safety of BB
use in patients diagnosed with COPD.

3. PATIENTS AND METHODS

The study included 68 patients (n = 68) diagnosed with
COPD who were followed-up during a 12-month peri-
od, and the numbers of exacerbations were analyzed.
Patients were examined in Health Care Center Maglaj,
General Hospital Tesanj and Clinical Center University
of Sarajevo (through whole health care system in Bos-
nia and Herzegovina). The patients were divided accord-
ing to the stage of COPD into two groups: a) GOLD II
(moderate), and b) GOLD III (severe), with a subdivision
created in each group in relation to the use of either a
combination of verapamil and digoxin or the use of be-
ta-blockers alone in their pharmacological treatment.
The inclusion criteria were the following ones: a) A di-
agnosis of COPD, b) the ejection fraction (EF) of a left
ventricle (LV) >35%, and ¢) GOLD II (FEV1 / FVC <0.7,
FEV1 predicted 50-80%), or GOLD III (FEV1 / FVC <0.7,
FEV1 predicted) stage of the COPD. The exclusion crite-
ria were EFLV <35% and a lethal outcome during a fol-
low-up period (2 patients). Exacerbation was defined as
functional deterioration of the COPD symptoms verified
by spirometric functional testing, frequency of hospital-
izations according to GOLD stage assignment or verified
clinical symptoms deterioration.

4. RESULTS

In the GOLD II group, 24 patients who were on ver-
apamil and digoxin therapy and 15 patients were on se-
lective beta-blocker therapy (8 patients were on metop-
rolol, 6 patients were on bisoprolol and 1 patient was on
nebivolol) were monitored. In the GOLD III group, 20
patients who were on verapamil and digoxin therapy and
9 patients who were on selective beta-blocker therapy (3
patients were on metoprolol, 6 patients were on bisopr-
olol) were monitored. Regardless of the pharmacologi-
cal treatment, there is a statistically significant increase
in the number of exacerbations in patients diagnosed
with the COPD, during a 12-month period follow-up, in
the GOLD III group (severe) compared to the GOLD II
group (moderate) (1. for the patients taking verapamil
and digoxin, a two-tailed t-test was used to analyze the
results between the GOLD II and GOLD III groups, p =
0.01, and 2. for the patients taking beta-blockers, a two-
tailed t-test was also used to analyze the results between
the GOLD II and GOLD III groups, p = 0.003. (Table 1).

Within the GOLD II group of patients diagnosed with
COPD, there appears to be no statistically significant
difference in the number of exacerbations between the
patients taking verapamil and digoxin (n = 24) and the
patients taking beta-blockers alone (n = 15), although, in
patients taking beta-blockers, there appears to be a trend
towards a decrease in the exacerbations when compared
to the exacerbations in patients taking verapamil and di-
goxin (p = 0.007).

Within the GOLD III group of patients diagnosed with
COPD, there is no difference in the number of exacerba-
tions between the patients taking verapamil and digoxin
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Number of exacerbations during 12 months

Ph logical Two-tail

oy GOLD I GOLD I uo-taled
(AVE = STDEV) (AVE + STDEV)

Group I: verapamil and . B . ~ .

digoxin (AVE = STDEV) 1.333+0.963 (N=24)  2.100+0.912 (N=20) 0.010

Group II: beta-blockers B . ~ «

(AVE = STDEV) 0.600+0.632 (N=15) 1.889+0.928 (N=9) 0.003

Table 1. COPD exacerbations are increased the GOLD Ill stage. (The number of
exacerbations are increased in the GOLD Ill stage for COPD patients receiving either
verapamil and digoxin or beta-blocker therapy. “AVE”: average or mean number of
exacerbations; “STDEV”:standard deviation; *p<0.05.)

Number of exacerbations during 12 months

tPhh;;n;;cologlcal verapamil and digoxin  beta-blockers P/\t/g;alled
(AVE + STDEV) (AVE + STDEV)

GOLD I 1.333+£0.963 (N=24) 0.600+0.632 (N=15) 0.007*

GOLD Il 2.100+0.912(N=20) 1.889+0.928(N=9) 0.577

Table 2. COPD exacerbations are decreased during a 12-month treatment with
beta-blockers. (The number of exacerbations are decreased in the GOLD Il category

patient symptoms, reduction in the incidence
and severity of noninfectious COPD exac-
erbations and enhancing exercise capacity)
(20, 21). In our study selective BB were used
(most commonly metoprolol and bisopro-
lol). To determine whether cardioselectivity
affects lungs or vascular function in patients
with HEF, carvedilol, metoprolol succinate,
and bisoprolol were compared in a random-
ized, open-label, triple-crossover study. The
BB switches were well-tolerated in patients
with COPD, although there were changes in
airway function, with FEV1 being lowest with
carvedilol and highest with bisoprolol. BB use
did not decrease the effectiveness of f2-ago-
nists (22). Verapamil is a negative inotropic
and chronotropic agent that relaxes smooth
muscles (23). Digoxin is a positive inotropic
agent and is used especially in patients with
systolic HF (24). Verapamil causes prolonga-

for the COPD patients receiving beta-blockers. “AVE”: average or mean number of

exacerbations; “STDEV”: standard deviation; *p<0.05.)

(n = 20), and the patients taking beta-blockers (n = 9), as
analyzed by a two-tailed t-test, p = 0.577 (Table 2)

5. DISCUSSION

Research has prospective character and included 68
patients, of whom 64.7% were on antiarrhythmic therapy
with verapamil and digoxin, and the use of this combi-
nation was more applied to patients in GOLD III stage
COPD group. In clinical studies, the use of beta-block-
ers reduced morbidity and mortality in patients with
coronary heart disease or HF (11, 12). The results of our
research showed that in the moderate, GOLD 1II stage
COPD group, BB use reduces the number of exacer-
bations over a 12-month period. In GOLD III, a severe
COPD stage, the number of exacerbations does not de-
pend on therapy even with a combination of verapamil
and digoxin or BBs alone. Lim and associates showed
that BBs are under prescribed in COPD patients even
though there are clear indications for their therapeutic
application, but further research is required to determine
real benefit or contraindications of their use in COPD
patients (13). Bhat et al. confirmed benefit of BBs use in
COPD patients (14). Meta-analysis of Du et al. conclud-
ed that BB use in patients with COPD not only decreases
the risk of overall mortality but also reduce the risk of
exacerbation of COPD and also they confirmed that BBs
are under prescribed in COPD patients. (15) Au et al.
showed that BBs use in patients with COPD is associated
with a significant reduction in COPD exacerbations and
COPD mortality (16).

In retrospective and observational analyses, both car-
dioselective and non cardioselective BBs decrease mor-
tality in COPD patients with and without CVD, includ-
ing patients with hypertension, HF, and atherosclerosis,
as well as those undergoing major vascular surgery (17-
19). It has been shown that even BB blockers can have
protective effect on patients with COPD (reduction of
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tion of the conduction time through the atrio-
ventricular (AV) node and the best effect of
verapamil on AV nodal conduction time and
heart rate decrease happens during the attack of tachy-
cardia with decrease of effect in normal heart rate (25).
Verapamil should not be a drug of choice for patients
who have diastolic HF or HF with preserved ejection
fraction (HFpEF), in patients after myocardial infarc-
tion and who have high risk of myocardial infarction. It
should be noted that verapamil should not have an effect
on stabilization of the left ventricular ejection fraction,
and can lead to exacerbation of HF (especially in patients
with COPD, primarily in severe stages with a right ven-
tricular hypertrophy) with a rather difficult dose pro-
file and digoxin interaction, in which case it increases
digoxin concentration (26-28). Although the sample of
the research is small, the study shows that the use of BBs
in patients diagnosed with moderate COPD should be
therapeutic option of choice in terms of respiratory pa-
thology but BBs also have an effect on myocardial and
cardiovascular status alone. Although in this study, pa-
tients with ejection fraction under 35% were not taken
into consideration, BBs in such patients are drugs of bet-
ter choice due to the BB effect on left ventricle. Regard-
less of the fear of prescribing BBs in severe COPD stag-
es, BBs are in the same position as the combination of
verapamil and digoxin. Nevertheless, each patient needs
to be approached individually in the therapeutic mode
itself, and other comorbidities have an effect as well as
the echocardiographic finding itself.

In addition, BBs prescribed to such patients are often
subdosed, which should be avoided, as the effect of BB
on the cardiovascular system is best demonstrated at
recommended doses (fear of bronchospasm has an effect
on subdosing when BBs do not meet therapeutic effect).
Avoiding triggers, with adequate patient monitoring and
optimal mode of therapy, is the imperative of everyday
work in patients with COPD.
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6. CONCLUSION

The use of selective beta-blockers in the treatment of
cardiovascular comorbidity in patients with COPD rep-
resents far better choice of pharmacological therapeutic
approach in treatment of patients within the GOLD II
(moderate) stage of COPD.
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