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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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.
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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 betal-adrenergic receptors), carvedilol
(a competitive inhibitor of betal, beta2, and alphal adrenergic
receptors), and metoprolol (a competitive inhibitor of betal-
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 1V),
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 betal 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
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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.

Bisoprolol 10 10
Carvedilol 25-50 — twice a day 50-100
Metoprolol 200 200



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.

Bisoprolol 1.25 2.5 5 10
. 3.125 - 6.25 —twice |12.5 —twice 25 —twice a
Carvedilol .
twice a day |a day a day 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.
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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).

11

CAD or ischemic Dyslipidemia COPD

etiology
2013-2016

Chronic Kidney
disease

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.

6.25 47 443
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.

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.

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.

6.25 33 31.1
12.5 41 38.7
25 32 30.2

Percentage of patients on beta-blockers by dose (at
baseline)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
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m Patients on low dose m Patients on medium dose m Patients on recommended dose

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).

Percentage of patients on beta-blockers by dose (at

baseline)
Carvedilol Bisoprolol Metoprolol
| Patients on low dose m Patients on medium dose m Patients on recommended dose

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

Number of patients on beta-blockers by dose (after 6
months)

Carvedilol Bisoprolol Metoprolol

m Patients on low dose m Patients on medium doses m Patients on the recommended dose

Figure 5. Number of patients on beta-blockers by dose (after 6 months), p<0.05.



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

2.5 28 20.4
5 82 59.9
10 27 19.7

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

50 16 28.1
100 23 40.4
200 18 31.6

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
alow 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.

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

Bradycardia 40 54.1
Hypotension 34 45.9
Dyspnea 38 51.4
Tiredness 39 52.7
dizziness 36 48.6

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

Bradycardia 24 61.5
Hypotension 21 53.8
Dyspnea 12 30.8
Tiredness 17 43.6
dizziness 15 38.5

Table 12. Common adverse effects seen in patients taking beta-
blockers.

Bradycardia 143 64.1
Hypotension 121 543
Dyspnea 73 32.7
Tiredness 92 41.3
dizziness 85 38.1

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



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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