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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background and Aims: Beta blockers are an essential part of 

the treatment and management of heart failure. Unfortunately, 
due to contraindications and side effects, it is impossible to 
titrate the medication to the recommended dose by available 
guidelines in all patients. The aim of this study was to determine 
the proportion of patients in Georgia receiving the maximum 
recommended dose of beta blockers and the proportion who 
could be titrated to a higher dose.

Methods: The conducted study focused on the proportion 
of patients in Georgia receiving the maximum recommended 
dose of beta blockers and the patient’s receiving maximum 
tolerated dose of beta blockers. 300 patients with heart failure 
with reduced ejection fraction participated in the study. Patients 
were divided into 3 groups, depending on which beta blocker 
they were taking - bisoprolol, carvedilol or metoprolol. In 
patients who could not take the maximum recommended dose, 
an attempt was made to titrate to a higher dose.

Results: A total of 25.67% (n=77) of the 300 patients were 
able to reach the target dose and 223 patients were unable to 
reach the target dose of the medication due to various side 
effects. In the bisoprolol group, 19.7% reached the target dose, 
in the carvedilol group - 30.2% and in the metoprolol group - 
31.6%. It was also noteworthy that 24.17% of patients (n=58) 
were able to titrate the prescribed medication to a higher dose. 
At the end of the study, of the 223 patients who were unable 
to titrate to the recommended dose of beta-blocker, 64.1% 
experienced bradycardia, 54.2% experienced hypotension, 
32.7% experienced dyspnea, 41.3% experienced fatigue, and 
38.1% experienced dizziness.

Conclusion: The inability to use beta-blockers, one of the 
most important medications for heart failure, is a major problem 
in Georgia, as only 25.67% of patients were able to take the 
recommended dose of the medication.

Since 24.17% of patients were able to titrate to a higher dose 
of beta blockers, we can conclude that with long-term and 
careful control of heart failure some patients may be able to 
titrate to a higher dose of beta blockers through adaptation to 
the medication and to the cardiac function. It is also possible 
that patients were not receiving optimal medication treatment 
at the time of medication initiation and the medication could 
actually have been titrated to a higher dose. This fact highlights 
the importance of attempting to titrate to a higher dose of beta 
blockers, as 24.17% of patients saw improvement in their 
prescribed medication over the course of the study.

Key words. Beta blockers, maximum recommended dose, 
titration, optimal medical treatment, Chronic heart failure.

Introduction.
Heart failure is a clinical syndrome characterized by typical 

symptoms (e.g., dyspnea, ankle swelling, and fatigue) and may 
be accompanied by certain signs caused by structural and/or 
functional cardiac pathology (e.g., increased jugular venous 
pressure, pulmonary edema, and peripheral edema), resulting in 
decreased cardiac output and/or increased intracardiac pressure 
at rest or during exercise [1]. More than 64 million people 
worldwide currently have heart failure [2]. Echocardiographic 
screening has shown that the prevalence of any type of heart 
failure in developed countries is 11.8% [3]. Studies have also 
shown that the lifetime risk of developing heart failure (from 45 
to 95 years) was 30-42% in white men, 20-29% in black men, 
23-39% in white women, and 24-46% in black women [4]. The 
prognosis of the disease worsens with its progression; a large-
scale analysis of studies (patients with any type of heart failure 
- 1.5 million cases) showed that the probability of survival of 
patients with heart failure at 1, 2, 5, and 10 years is 87%, 73%, 
57%, and 35%, respectively, and emphasized the need for timely 
and adequate treatment tactics [5]. Increased concentrations of 
proinflammatory biomarkers are common in both forms of heart 
failure and are associated with disease severity and mortality 
[6,7]. 

Currently, the management and treatment of heart failure is 
severely limited and mainly involves medications. 1) diuretics, 
2) mineralocorticoid receptor antagonists, 3) sodium-glucose 
cotransporter 2 inhibitors, 4) beta-blockers, and 5) angiotensin-
converting enzyme or angiotensin 2 receptor blockers or 
angiotensin receptor/neprilysin inhibitors. Modern medicine 
tells us that with the correct titration and dosage of these 
5 different groups of drugs, it is possible to reduce cardiac 
workload and filling pressure - this means reducing heart failure 
symptoms, stabilizing the patient, improving quality of life and 
reducing the percentage of mortality, but in clinical practice, due 
to the presence of many comorbidities or drug side effects, it is 
impossible to titrate all patients to the maximum recommended 
dose of drugs. Only 22% of patients reach the recommended 
dose of angiotensin-converting enzyme and/or angiotensin 2 
receptor blockers, and only 12% reach the optimal dose of beta-
blockers [8]. 

The positive effect of beta-blockers in patients with heart 
failure is manifested by a decrease in sympathetic activity, 
catecholamine levels, and heart rate. Beta-blockers promote 
left ventricular remodeling in young/middle-aged hypertensive 
patients and reduce the inflammatory background present in 
heart failure [9]. 

Beta-blockers are most commonly used in practice for the 
management and treatment of heart failure with reduced 
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ejection fraction. In stable heart failure, it is recommended 
to start beta-blockers as early as possible and titrate them 
upwards [10]. Studies have shown that titration to a higher 
dose of beta-blocker was associated with longer survival in 
heart failure patients with reduced ejection fraction [11]. The 
most widely used beta-blockers in heart failure are bisoprolol (a 
competitive inhibitor of beta1-adrenergic receptors), carvedilol 
(a competitive inhibitor of beta1, beta2, and alpha1 adrenergic 
receptors), and metoprolol (a competitive inhibitor of beta1-
adrenergic receptors). Correct dosing and titration are important 
when prescribing beta-blockers [12]. Studies have also shown 
that correct dosing is still a major problem; 81.4% of the 83,605 
heart failure patients with reduced ejection fraction studied were 
taking beta-blockers, and 49% of them were taking ≥50% of 
the target dose recommended by the guidelines [13]. A study 
was also published that examined data from 72,336 patients; 
it compared mortality in heart failure patients on high and 
low doses of beta-blockers. The study showed that high-dose 
beta-blockers were associated with better survival. Along 
with titrating beta-blockers to high doses, it is also important 
to remember that abrupt discontinuation of the medication 
can cause dangerous side effects (hypertension, tachycardia, 
myocardial infarction) and if withdrawal or dose reduction is 
necessary, it is necessary to titrate slowly to a lower dose [14]. 

Studies have shown the role of beta-blockers in cardiac 
remodeling; left ventricular dilatation and the risk of 
spheroidization have been reduced, mitral valve regurgitation 
has been reduced, and ejection fraction has been improved 
[15,16]. 

A study of 11,558 patients over a 4-year period showed that 
in the presence of comorbidities (e.g. chronic obstructive 
pulmonary disease), bisoprolol is associated with a more 
positive outcome compared to other beta-blockers [17]. Studies 
have also demonstrated bisoprolol's ability to protect against 
myocardial damage [18]. We also know that bisoprolol has a 
stronger anti-adrenergic effect than metoprolol and carvedilol, 
which is clinically reflected in improvements in important 
parameters such as: 6-minute walk test, quality of life, ejection 
fraction, NYHA class, and NT pro-BNP blood levels [19,20]. 
Possible side effects of beta-blockers include bradycardia, 
hypotension, dizziness, depression. Therefore, it is not possible 
to administer beta-blockers at the recommended dosage for 
a long time in patients with high NYHA class (NYHA IV), 
conduction problems/blocks, hypotension. Bisoprolol is also 
not characterized by metabolic disorders [21]. Accordingly, in 
the treatment of heart failure, preference is given to bisoprolol 
among beta-blockers.

Bisoprolol has a much higher selectivity for beta1 receptors 
than other beta-blockers. As a result of this property, this 
medication is better tolerated in the group of patients with 
chronic obstructive pulmonary disease and peripheral vascular 
disease [22,23]. 

Most of the bisoprolol (90%) is absorbed through the enteric 
tract. 30% of it is bound to plasma proteins. 50% undergoes 
metabolism in the liver and 50% is excreted by the kidneys. The 
half-life of bisoprolol is 10-11 hours, and in renal disease this 
time increases to 17±5 [24]. The CIBIS and CIBIS-II studies 

played an important role in revealing the potential of bisoprolol. 
In the CIBIS study, patients (n=641) received no more than 5 
mg of bisoprolol per day. The mortality rate did not change 
significantly, but this study demonstrated the tolerability of 
bisoprolol in patients with heart failure without the occurrence 
of severe side effects. In the CIBIS-II study, patients (n=2647) 
received bisoprolol at a higher dose (all patients titrated to 10 
mg per day). The researchers found a significant difference in 
mortality between the study and placebo groups - 8.8% mortality 
per year in the study group and 13.2% in the placebo group, 
while the number of sudden deaths in the placebo group was 
45% higher than in the study group. The rate of hospitalizations 
was also reduced by 32%. The results of the CIBIS-II trial were 
so positive that the trial was stopped prematurely before the 
results could be shared. These two trials helped popularize beta-
blockers in patients with heart failure and made the benefits 
of titrating to higher doses clear [25,26]. The CIBIS study 
highlighted the effect of bisoprolol on heart rate variability 
as a predictor of survival; the more pronounced the heart rate 
variability during bisoprolol treatment, the more viable the 
patient was [27]. The CIBIS-II studies, however, demonstrated 
that the increase in survival was an independent phenomenon 
from heart rate variability and that this positive effect was due to 
the activity of bisoprolol and not directly to heart rate variability 
[28]. 

Other studies have also highlighted the effect of beta-blockers 
on survival. The OPTIMIZE-HF program was established to 
promote beta-blockers. Part of the patients enrolled in it, 17,241 
patients, were divided into 2 cohorts - patients with systolic 
dysfunction and patients with preserved systolic function. 
Analysis of these cohorts again highlighted the effectiveness 
of beta-blockers in increasing survival in the setting of 
reduced ejection fraction. The study also highlighted the lesser 
effectiveness of beta-blockers in preserved systolic function 
[29]. 

Given the positive effects on life expectancy and quality of 
life, it is easy to see why the inability to titrate beta-blockers to 
a higher dose is a major problem in the management of patients 
with heart failure [30-32]. 

A pilot study of heart failure by the European Society of 
Cardiology showed that only a small proportion of the patients 
studied were able to achieve the target dose of beta-blockers: 
carvedilol - 37%, bisoprolol - 21%, metoprolol - 37% [33]. 
In the CIBIS-ELD trial, 25% of patients were able to achieve 
and maintain the target dose of bisoprolol or carvedilol 
recommended by the guidelines. The trial included 41 centers 
and lasted 12 weeks [34]. In a study involving 12,493 patients, 
only 17.8% reached the recommended dose of beta-blockers 
(see Table 1) [35].

Table 1. Target doses and total daily doses of beta blockers.

Medicine Target dose (mg) Total Daily dose 
(mg)

Bisoprolol 10 10 
Carvedilol 25-50 – twice a day 50-100
Metoprolol 200 200
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Proper titration of a beta-blocker requires starting at a low 
dose and increasing to the next dose after 2 weeks of stable use 
(see Table 2) [36].

Table 2. Recommended beta blocker titration schedule.

Medicine Starting 
dose (mg)

Low dose 
(mg) (first 
titration)

Medium 
dose (mg) 
(second 
titration)

Target 
dose (mg) 
(recommended 
dose)

Bisoprolol 1.25 2.5 5 10 

Carvedilol 3.125 – 
twice a day

6.25 – twice 
a day

12.5 – twice 
a day

25 – twice a 
day

Metoprolol 25 50 100 200 

One reason for the inability to titrate medications to the target 
dose is the increased frequency and severity of side effects 
associated with higher doses of the medication 

The second reason for the inability to titrate medications to 
a higher dose is the many other diseases present in patients 
with heart failure, which aggravate the patient's condition and 
complicate the treatment process (Figure 1).

Heart failure, as a syndrome, has a complex etiology and is 
often associated with multiple comorbidities - hypertension, 
ischemic heart disease, hyperlipidemia, diabetes, chronic 
kidney disease, atrial fibrillation, stroke, chronic obstructive 
pulmonary disease, anemia, some thyroid disease, sleep apnea 
[38]. According to the European Society of Cardiology, almost 
75% of patients with heart failure have at least one comorbidity. 
A study that examined 122,630 patients over 65 years of age 
showed a 96% risk of having a comorbidity. We also know that 
patients with >5 comorbidities account for 81% of days spent in 
hospitals [39]. 

Consequently, a large proportion of patients are on the 
maximum tolerated dose of medications and are not receiving 
optimal, recommended treatment. To correlate these data with 
Georgian data, a study was planned to study patients receiving 
suboptimal doses of beta-blockers and discuss the issue of 
optimizing beta-blockers in these patients.

Study description.
Guideline recommended optimal medication treatment 

intolerance in patients with heart failure is a significant problem 
in medicine. One of the reasons for this is the inability to titrate 
to a higher dose of beta-blockers. A study was conducted to 
investigate the number of patients in the Georgian population 
who were taking beta-blockers at the maximum recommended 
dose and if the patient was taking a beta-blocker at a low dose, 
then whether it was possible to titrate to a higher dose. To see 
the number of patients receiving a suboptimal dose of beta-
blockers, an active attempt was made to titrate the medication 
to a higher dose for 6 months. The data was evaluated by 
descriptive analysis and paired t-test, right-tailed.

The study included 300 patients, all of whom had congestive 
heart failure with reduced ejection fraction. Of the patients, 
203 were male and 97 were female. Of the patients, 137 were 
taking bisoprolol, 106 were taking carvedilol, and 57 were 
taking metoprolol. The main endpoint of the study: to identify 
the contingent of patients in whom treatment optimization is 
possible. Secondary endpoint: to estimate what proportion of 
patients in the Georgian population is optimally treated with 
beta-blockers.

The study design was reviewed and approved by the Ethics 
Committee of the Tbilisi Heart and Vascular Clinic. The study 
was conducted in accordance with the concepts of good clinical 
practice. Each patient that participated in the study signed an 
informed consent form.
Results.

Of the 300 patients studied, 60 were seen at baseline to be 
taking beta-blockers at the optimal recommended dose. 240 
patients were on suboptimal, maximally tolerated doses. At the 
start of the study, 106 patients were taking carvedilol, of whom 
24 were taking the optimal recommended daily dose (25 mg), 
35 were taking the halved daily dose (12.5 mg), and 47 were 
taking the lower daily dose (6.25 mg) (see Table 3).

Figure 1. Trends in major comorbidities across all heart failure clinical trials. Smoking prevalence decreased over time, while the prevalence of 
cardiometabolic comorbidities increased. CAD: Coronary Artery Disease; COPD: Chronic Obstructive Pulmonary Disease [37].
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Table 3. Number of patients receiving different doses of carvedilol at 
the start of the study.
Carvedilol daily dose 
(mg)

Number of 
patients Patient percentage (%)

6.25 47 44.3
12.5 35 33
25 24 22.6

At baseline, 137 patients were taking bisoprolol, of whom 22 
were taking the optimal recommended daily dose (10 mg), 63 
were taking the halved daily dose (5 mg), and 52 were taking the 
low daily dose (2.5 mg) (see Table 4).

Table 4. Number of patients receiving different doses bisoprolol at the 
start of the study.
Bisoprolol daily dose 
(mg)

Number of 
patients Patient percentage (%)

2.5 52 38
5 63 46
10 22 16.1

At baseline, 57 patients were taking metoprolol, of whom 14 
were taking the optimal recommended daily dose (200 mg), 17 
were taking the halved daily dose (100 mg), and 26 were taking 
the low daily dose (50 mg) (see Table 3).

In total, only 60 patients (20%) were receiving the optimal 
recommended dose of the medication. Preliminary results of the 
study showed that patients had different tolerances to the different 
medications. At baseline, from the patients taking bisoprolol 22 
patients (16.1%) were on the maximum recommended dose, 
while 115 patients (83.9%) were on the maximum tolerated 
dose. Of the patients receiving metoprolol, 14 (24.6%) were on 
the maximum recommended dose, and 43 (75.4%) were on the 
maximum tolerated dose. Of the patients receiving carvedilol, 
24 (22.6%) were on the maximum recommended dose, and 82 
(77.4%) were on the maximum tolerated dose (see Figure 3 and 
Figure 4). The tolerability of metoprolol and carvedilol was 
similar across the number of patients. They differed by about 
3%; 3% at the low dose, 1.7% at the medium dose, and 1.4% at 
the optimal dose.

Dose adjustments were made over a 6-month period in patients 
who were not receiving the optimal recommended dose of beta-
blockers. Of the initial 300 patients, 77 (25.67%) remained on 
optimal medication and 223 patients failed to fully titrate. At 
the end of the study, the number of patients receiving carvedilol 
who were receiving the optimal recommended daily dose (25 
mg) was 32, 41 patients were receiving a halved daily dose 
(12.5 mg), and 33 patients were receiving a lower daily dose 
(6.25 mg) (see Table 6).

At the end of the study, 27 of the patients receiving bisoprolol 
were receiving the optimal recommended daily dose (10 mg), 
82 were receiving the halved daily dose (5 mg), and 28 were 
receiving the lower daily dose (2.5 mg) (see Table 7).

At the end of the study, 18 of the patients receiving metoprolol 
were receiving the optimal recommended daily dose (200 mg), 
23 were receiving the halved daily dose (100 mg), and 16 were 
receiving the low daily dose (50 mg) (see Table 8).

The study showed a trend toward patients being able to 
switch to higher doses, as the number of patients on low doses 
decreased for all three medications and the number of patients 
on the optimal recommended doses and the average doses of the 
medication increased (see Figure 5 and Figure 6).

Table 5. Number of patients receiving different doses metoprolol at the 
start of the study.
Daily dose of 
metoprolol (mg)

Number of 
patients Patient percentage (%)

50 26 45.6
100 17 29.8
200 14 24.6

Table 6. Number of patients receiving different doses of carvedilol at 
the end of the study.
Carvedilol daily dose 
(mg)

Number of 
patients Patient percentage (%)

6.25 33 31.1
12.5 41 38.7
25 32 30.2

Figure 2. Percentage of patients on beta-blockers by dose (at baseline).
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Figure 3. Number of patients on beta-blockers by dose (at baseline).

Figure 4. Percentage of patients on beta blockers by dose (after 6 months), p<0.05.

Figure 5. Number of patients on beta-blockers by dose (after 6 months), p<0.05.
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Significant changes were also observed in the number of 
patients changing medication doses. 

Of the patients receiving carvedilol, 18 patients had their dose 
increased. Of these, 10 patients were switched from a low dose 
to a medium dose, 4 patients were switched from a low dose 
to a recommended dose, and 4 patients were switched from a 
medium dose to a recommended dose.

Of the patients receiving bisoprolol, 27 patients were switched 
from a low dose to a medium dose, 2 patients were switched 
from a low dose to a recommended dose, and 3 patients were 
switched from a medium dose to a recommended dose.

Of the patients receiving metoprolol, 13 patients were switched 
from a low dose to a medium dose, 1 patient was switched from 
a low dose to a recommended dose, and 3 patients were switched 
from a medium dose to a recommended dose.

At the end of the study, 58 of the 240 patients (24.17%) 
receiving suboptimal doses of beta-blockers were able to 
increase their dose. Of these, 41 patients increased from the low 
dose to the medium dose (p<0.05) and 18 patients increased 
to the recommended dose (p<0.05). It is also noteworthy 
that 7 patients were able to titrate from the low dose to the 
recommended dose (p<0.05). 182 patients were unable to titrate 
to a higher dose.

The most common adverse events that prevented titration to 
higher doses were bradycardia, hypotension, dyspnea, fatigue, 
and dizziness.

110 patients receiving bisoprolol were unable to reach the 
recommended dose (see Table 9).

Table 9. Common adverse effects seen in patients taking bisoprolol.
Adverse effects Number of patients Frequency %
Bradycardia 79 71.8
Hypotension 66 60
Dyspnea 23 20.9
Tiredness 36 32.7
Dizziness 34 30.9

74 patients receiving carvedilol were unable to reach the 
recommended dose (see Table 10).

39 patients receiving metoprolol were unable to reach the 
recommended dose (see Table 11).

At the end of the study, of the 223 patients who were unable 
to titrate to the recommended dose of beta-blocker, 64.1% 
experienced bradycardia, 54.2% experienced hypotension, 
32.7% experienced dyspnea, 41.3% experienced fatigue, and 
38.1% experienced dizziness.
Discussion.

Of the 240 patients who were on suboptimal beta-blocker 
doses at baseline, 58 (24.17%) experienced some increase in 
their dose of medication. At the end of the study, bisoprolol 
tolerability at the recommended dose increased from 16.1% to 
19.7% (p<0.05), carvedilol tolerability increased from 22.6% 
to 30.2% (p<0.05), and metoprolol tolerability increased from 
24.6% to 31.6% (p<0.05). These were clinically significant 
changes that underscored the need for attempting titration.

The final results of the study showed that a total of 77 patients 
received optimal medication treatment, and 223 patients did not 
reach the target dose of the medication due to various side effects. 
According to the data, bisoprolol was the most frequently used 
medication and also the most difficult to tolerate medication at 
high doses, since only 19.7% of 137 patients (p<0.05) were able 
to take the medication at the recommended dose. However, it is 
also worth noting that a large number of patients were able to 
switch from the low dose to the medium dose, and the number of 
patients receiving the medium dose of the medication ultimately 
exceeded the sum of the number of patients receiving the low 
dose and the number receiving the recommended dose.

The above trend highlights the problem of beta-blocker 
intolerance in the study population. The guidelines provide 
theoretically optimal doses of bisoprolol, carvedilol, and 
metoprolol for patients with reduced ejection fraction, while in 

Bisoprolol daily dose 
(mg) Number of patients Patient percentage 

(%)
2.5 28 20.4
5 82 59.9
10 27 19.7

Table 7. Number of patients receiving different doses bisoprolol at the 
start of the study.

Metoprolol daily dose 
(mg) Number of patients Patient percentage 

(%)
50 16 28.1
100 23 40.4
200 18 31.6

Table 8. Number of patients receiving different doses metoprolol at the 
start of the study.

Adverse effects Number of patients Frequency %
Bradycardia 40 54.1
Hypotension 34 45.9
Dyspnea 38 51.4
Tiredness 39 52.7
dizziness 36 48.6

Table 10. Common adverse effects are seen in patients taking 
Carvedilol.

Adverse effects Number of patients Frequency %
Bradycardia 24 61.5
Hypotension 21 53.8
Dyspnea 12 30.8
Tiredness 17 43.6
dizziness 15 38.5

Table 11. Common adverse effects seen in patients taking Metoprolol.

Adverse effects Number of patients Frequency %
Bradycardia 143 64.1
Hypotension 121 54.3
Dyspnea 73 32.7
Tiredness 92 41.3
dizziness 85 38.1

Table 12. Common adverse effects seen in patients taking beta-
blockers.
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clinical practice, it is not possible to use beta-blockers at the 
recommended doses in every patient due to the occurrence of 
side effects. The study identified the 5 most common reasons for 
not optimizing drug doses: bradycardia, hypotension, dyspnea, 
fatigue, and dizziness (see Table 12). Bradycardia was the most 
common cause of patient non-adherence, occurring in 64.1% 
of patients receiving suboptimal doses at the end of the study. 
And according to individual medications, it was most often 
detected in the bisoprolol group - 71.8% in bisoprolol, 54.1% in 
carvedilol, and 61.5% in metoprolol.

Factors that may prompt future dose adjustments include 
improvements in cardiac function, changes in concomitant 
medications that affect hemodynamics, improved volume 
status, resolution of temporary contraindications, and patient 
adaptation to side effects over time. Ongoing reassessment of 
patient tolerance is recommended, as some patients may develop 
improved tolerance to beta-blockers with cardiac remodelling 
and improved ejection fraction.

At this stage, it is necessary to pay more attention to titration 
to a higher dose of beta-blockers. Since the number of patients 
receiving the average and recommended doses of the drug 
increased at the end of the study, we can assume that, against 
the background of stabilization of patients with heart failure, 
patients had more resources freed up to tolerate the negative 
effects of beta-blockers and, accordingly, it became possible to 
titrate to a higher dose of the drug. This is certainly not a result 
that can be achieved in a few days and is the result of positive 
remodelling and adaptation to the drugs that occurs over many 
months or possibly years of treatment. It is also possible that 
adequate drug treatment was not initiated and/or the correct 
titration to a higher dose of the drug was not performed when 
beta-blockers were initially prescribed.

Conclusion.
This result emphasizes the need to first try to optimize drug 

treatment and try to titrate beta blockers when managing 
patients. It is possible that a patient may not tolerate the titration 
of the drug at the initial stage of taking beta blockers, but with 
continued treatment and monitoring, they may be able to titrate 
the drug to a higher dose. Despite the problem of tolerability of 
beta blockers, where only 20% of 300 patients were taking the 
drug at the recommended dose at the beginning of the study, 
with proper titration it was possible to improve this data to 
25.67%, which is clinically significant (p<0.05).

The study was conducted in Tbilisi Heart and Vascular Clinic.
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