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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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THE USE OF Β-ADRENOBLOCKERS IN PATIENTS WITH HEART FAILURE AND 
CONCOMITANT THYROID DISEASE 

(LITERATURE REVIEW AND OWN OBSERVATIONS)

Rudyk Iu.S., Pyvovar S.M.

Government Institution “L.T. Malaya Therapy National Institute of the National Academy of Medical Sciences of Ukraine”, 
Kharkiv, Ukraine.

Introduction.
It is well known that β-blockers (BABs) are an integral part 

of the medical treatment of patients with chronic heart failure 
(CHF). The use of BABs makes it possible to neutralize the 
adverse effect of activation of the sympathoadrenal system, 
which plays a leading role at all stages of this pathology. The 
large, randomized placebo-controlled studies have confirmed 
the correctness of the theoretical prerequisites for the need to 
prescribe beta-blockers to patients with CHF [1-3]. At the same 
time, there is still insufficient data on the specifics of the use of 
BABs in the case of a combination of CHF with dysfunction of 
the thyroid gland (TG), the hormones of which have a significant 
effect on the state of the cardiovascular system (CVS).
Aim.

The aim of this article is a systematize literature data on the 
use of β-adreno-blockers in patients with chronic heart failure 
and concomitant thyroid pathology and to present the results of 
own research.
Materials and methods. 

The narrative review represents an assessment of the most 
pertinent literary sources published in English language from 
1990 to 2021, which dealt with the issues of the use of β-adreno-
blockers in patients with chronic heart failure and concomitant 
thyroid pathology. Also, the results of own research were 
presented.
Results and Discussion. 

Thyroid dysfunction is an important general medical problem, 
since it causes the development of many disorders in other 
organs and systems associated with excessive or insufficient 
synthesis of thyroid hormones. The organ of CVS is especially 
sensitive to these changes [4,5].

It has been proven that not only clinically manifest forms of 
hyper- or hypothyroidism, but also subclinical manifestations 
of thyroid dysfunction are associated with an increased risk 
of developing CHF and other cardiovascular events [6]. The 
prevalence of thyroid dysfunction among patients with CHF 
significantly exceeds the corresponding figure in the general 
population (primarily due to individuals with subclinical thyroid 
dysfunction) [7]. 

Hormones of the thyroid gland play a significant role in 
ensuring the energy metabolism of the myocardium. In addition, 
their influence on the processes of myocardial remodeling and 
hypertrophy, apoptosis of cardiomyocytes, neo angiogenesis, 
opening of coronary artery collaterals, etc. has been proven 
[8,9]. The above effects are realized through the stimulation of 

β-adreno-receptors (BARs) synthesis on cell membranes, which 
contributes to an increase in the influence of the sympathoadrenal 
system; an increase in the activity of sodium-potassium ATPase, 
which is accompanied by an increase in the function of sodium-
potassium pumps and an increase in the intensity of metabolism 
and heat generation [10-13]. 

Despite the rather high prevalence of thyroid dysfunction 
among people with CHF, data on the choice of optimal 
pharmacotherapy for this syndrome (including, in particular, 
the prescription of BABs) are quite limited. In the case of most 
of the relevant randomized controlled trials involving patients 
with CHF, individuals with concomitant thyroid pathology were 
either excluded from the sample in advance, or the efficacy and 
safety of BABs among them were not analyzed.

Since there is no specific treatment for CHF in patients with 
thyroid dysfunction, they should receive standard therapy. 
However, there is no doubt that the strategy for choosing drugs, 
in particular β-blockers, in such patients should have certain 
features.

An important issue is the possible restriction of the use 
of BABs in patients with CHF and concomitant hypo- or 
hyperthyroidism. Before delving into this problem, it is worth 
considering the generally accepted algorithm for using BABs 
in CHF.

It is necessary to start titrating the dose of BABs under the 
control of the patient's condition and identifying the first signs 
of drug tolerance. If it is not possible to achieve the target dose 
of the drug, it is necessary to strive to bring it to the maximum 
tolerated, while using various strategies [14].

In patients with heart failure with reduced left ventricular 
ejection fraction (LV EF), the European recommendations 
describe in sufficient detail the clinical situations requiring 
the appointment of BABs, justify the choice and dosage of a 
particular drug, relative contraindications, etc. [2].

It is important to remember that it takes time to develop and 
realize the positive effect of BABs. However, the expected 
reduction in mortality of 30-40%, as well as sudden death (by 
50%), is worth the effort [15].

It should also be taken into account that BABs should be 
started in patients with CHF with low doses of the drug and 
with a stable patient's condition. Titration of the dose of BABs 
to the so-called target is carried out slowly (according to the 
recommendations). It is recommended to gradually increase 
the dose from the minimum, doubling it every 2-4 weeks and 
without stopping the drug. The patient should be warned about 
this and given information regarding his actions in case of 
possible complications. It is necessary to continue titrating the 
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dose to the maximum tolerated or target, carefully monitoring 
the patient's condition and symptoms. One should be persistent 
in titrating the dose, even if the patient is already feeling well. 
But even when the symptoms of CHF do not improve, it is 
necessary to carry out long-term treatment with BABs in order 
to prevent serious cardiovascular complications. Many patients 
who were considered to have recovered from CHF and stopped 
taking BABs had relapses of CHF decompensation over time [16].

The doctor should always remember that a higher dose of BABs 
is more effective. Concern about worsening CHF, bradycardia, 
or hypotension is a psychological barrier for a doctor who 
prescribes BABs (especially for a patient with a low heart rate). 
There is convincing evidence that the reduction in mortality and 
rehospitalization rates in patients with heart failure against the 
background of the use of BABs did not depend on the initial 
heart rate and correlated with the achieved reduction in heart 
rate during treatment [17].

Let us continue to analyze the clinical situation when a patient 
with CHF has concomitant thyroid dysfunction. Mostly you have 
to deal with two opposite situations - hyper- and hypofunction 
of the thyroid gland. Both hypo- and hyperfunction can cause 
the development of CHF, deterioration of its course and the 
development of complications.

Consider first the clinical scenario where a patient with CHF 
has concomitant hypothyroidism. It should be noted that one 
of the manifestations of thyroid hypofunction is a decrease in 
the amount of BAR in cardiomyocytes and a decrease in their 
sensitivity to BABs [18,19].

That is why there is a point of view that in the treatment of 
patients with CHF and concomitant hypothyroidism, the use 
of β-blockers is inappropriate, since a decrease in thyroid 
function is often associated with bradycardia. However, this is 
an erroneous point of view, since it has already been noted that 
β-blockers are able to reduce the mortality of patients with CHF 
with reduced LV EF and sinus rhythm, regardless of the initial 
heart rate [20].

Hypothyroidism. Thus, BABs must be prescribed to patients 
with CHF with reduced LV EF, regardless of the presence of 
thyroid hypofunction. However, the “life-saving” potential of 
β-blockers in patients with hypothyroidism may be somewhat 
less since they have a significantly lower probability of titrating 
the dose of β-blockers to the target due to a lower initial heart 
rate. However, any dose of BABs will be better than its absence, 
i.e., it is more expedient to prescribe even a small dose of BABs 
than not to prescribe it at all, since the prognosis of patients 
taking BABs is always more favorable than that of those with 
CHF who do not take them. Therefore, patients with CHF and 
hypofunction of the thyroid gland need to be rigorously titrated 
in the dose of BAB with careful monitoring of heart rate and 
drug tolerance.

On the other hand, in patients with hypofunction of the thyroid 
gland, receiving thyroid hormone replacement therapy and 
taking even selective BABs bisoprolol and metoprolol, the level 
of thyroid-stimulating hormone may increase due to inhibition 
of deiodinase activity, which indicates an increase in thyroid 
insufficiency and requires an appropriate dose adjustment of 
levothyroxine.

It should be remembered that a change in the level of thyroid 
hormones may be a consequence of the progression of CHF or 
these are temporary changes due to the use of BABs, but this is 
not a reason to change the tactics of BABs treatment. It should 
also be taken into account that such a typical manifestation of 
hypothyroidism as bradycardia can be masked while taking 
BABs, so such patients are recommended to conduct periodic 
monitoring of thyroid hormones.

Hyperthyroidism. The Hyperthyroidism, in contrast to the 
hypothyroid state, reflects increased symptoadrenal activity, 
is accompanied by a hyperdynamic cardiovascular state with 
high heart rate, an increase in systolic and diastolic function, 
and an increased risk of atrial fibrillation. Hyperthyroidism 
is a powerful inducer of the hyperadrenergic state, which is 
characterized by high β-adreno-receptors (BARs) sensitivity 
to catecholamines. Thyroid hormones stimulate expression, ie. 
increase the number of BARs on cardiomyocytes and increase 
their sensitivity. Therefore, the use of BABs in hyperthyroidism 
is fully justified [21].

According to the international recommendations of a number of 
thyroid associations, BABs is recommended to be prescribed to 
all patients with symptoms of thyrotoxicosis, especially elderly 
patients, if the resting heart rate exceeds 90 min-1 or there is a 
concomitant cardiovascular disease. The dose of BABs should 
be selected in accordance with the heart rate [22].

However, as noted in a number of recommendations for the 
treatment of CHF in patients with endocrine disorders, the use 
of BABs in patients with hyperthyroidism should be carried out 
with caution [23].

Chronic hyperfunction of the thyroid gland can act as a trigger 
(trigger) for CHF with high cardiac output. The most dangerous 
clinical situation may be the so-called thyroid storm, a severe 
hypermetabolic state due to a thyroid-induced increase in the 
sensitivity and expression of BARs, which causes a sharp 
increase in the receptor response to endogenous catecholamines. 
This, in turn, leads to the formation of heart failure with high 
cardiac output (cardiac output can increase up to 300%) and 
low vascular resistance, atrial fibrillation. If a thyroid storm 
develops in a patient with heart failure with reduced LV EF, 
the use of beta-blockers can lead to failure of compensation, a 
sharp drop in cardiac output, hemodynamic instability and the 
development of severe hypotension [24-26]. 

Thus, the current recommendations indicate that the use of 
β-blockers in patients with hyperthyroidism and CHF with 
reduced LV EF requires careful monitoring of hemodynamics. 

It is necessary to take into account another condition that 
often goes unnoticed by doctors. We are talking about low 
triiodothyronine syndrome (LTS) [27-29].

Low triiodothyronine syndrome. Clinical studies have shown 
that in a certain percentage of patients with severe acute and 
chronic diseases, including those with CHF, there is a decrease 
in the level of free triiodothyronine (T3f) with normal or almost 
normal levels of free thyroxine (T4c) and thyroid stimulating 
hormone (TSH ) [30,31]. This condition is defined as LTS (Low 
T3 Syndrome or Peripheral Dythyroidism Syndrome) [30]. It is 
assumed that LTS is caused by a congenital or secondary defect 
in the conversion of T4 to T3 by peripheral deiodinase types 
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2 and 3. Under conditions of experimental CHF, the activity 
of type 3 cardiac deiodinase, which converts T4 into reverse 
(reverse) rT3 and into T2, was increased 5 times [32].

LTS is not a rare condition in patients with CHF [33]. 
This syndrome occurs in 20–30% of patients with dilated 
cardiomyopathy [34]. The presence of CHF correlates with 
the clinical status of CHF patients [35]. A strong association 
between a decrease in bioactive T3 and mortality has been clearly 
documented in a large sample of hospitalized patients [31]. 
Currently, the concept that considers the important role of thyroid 
dysfunction in the progression of CHF is mainly supported by 
data from five clinical studies [36]. They demonstrated that LTS 
is not a derivative of other, more powerful parameters, such as 
left ventricular ejection fraction, but an independent prognostic 
marker. Determination of the serum level of T3 is available in 
routine clinical practice and is easily interpreted, unlike most 
known biohumoral factors [36]. 

According to the results of our studies, the incidence of LTS 
in patients with CHF during hospitalization is 17.8% [37,38].

There is no consensus regarding the criteria for defining LTS. 
So, in the works [39-41] used the lower range of normal T3f 
(from 2.5 to 4.0 pmol/l) at normal levels of T4f and TSH. 

Previously, using ROC analysis, we found that the risk of 
rehospitalization (HR) of CHF patients due to decompensation 
increases when the optimal split point for the serum level T3f 
≤ 2.07 pmol/l is exceeded (sensitivity - 70.19%, specificity - 
91.34%) [42]. It has been demonstrated that in patients with 
LTS (at T3f ≤2.07 pmol/l), compared with patients without this 
syndrome, FC IV is more often detected in NYHA (16.6% vs. 
6.8%, respectively; 2=25.082, p=0.0001) and higher levels 
of NT-proBNP are observed (by 38.4, p=0.0001). In patients 
with LTS, compared with patients without the syndrome 
of peripheral dythyroidism, dilatation of the LV cavity was 
established (large end diastolic dimention (EDD) (49.31%, p = 
0.046), an end diastolic volume (ESV) (by 28.2%, p = 0.046), 
an end systolic dimention (ESD) (8.1% , p = 0.0001) and an 
end systolic volume (ESV) (by 20.1%, p = 0.0001)), an increase 
in LV myocardial mass (by 5.9%, p = 0.030) and a lower 
LV EF (by 19.2% , p = 0.0001) [42]. Patients with LTS had 
a higher risk of rehospitalization (RH) within two years (OR 
= 23.35 (14.052-45.733), p = 0.0001) and the risk of reaching 
the combined endpoint (CEP) over the same period (OR = 
20.505 (11.410-36.848), p = 0.0001). It should be noted that the 
presence of LTS increases the risk of RH in patients due to CHF 
decompensation and achievement of CEP both in the subgroup 
with preserved LV systolic function and in patients with EF less 
than 40%. Thus, in patients with reduced LV EF, the frequency 
of RH in the presence of LTS was 81.3%, versus 12.2% among 
patients without peripheral dythyroidism syndrome (p=0.0001). 
CET in patients with LTS reached 85.3%, against 22.6% of 
patients without this syndrome (p = 0.0001). In the group CHF 
with preserved LV EF, 70.4% of patients with CHF had RH for 
2 years versus 13.0% without this syndrome (p = 0.0001). CEP 
occurred in 70.4% of patients with LTS versus 10.4% without 
this condition (p = 0.0001) [42]. Statistical analysis did not 
reveal a difference in the effect of LTS on the course of CHF 
depending on the sex of patients [42]. 

In patients with CHF and LTS, an increase in the dose of BABs 
leads to inhibition of deiodinase activity, followed by an even 
more pronounced decrease in the level of T3 and an increase in 
the size of the left ventricle, which may increase the risk of an 
unfavorable course of CHF and rehospitalization. One of the 
most widely used BABs in the treatment of patients with heart 
failure is currently bisoprolol. It is a selective β1-antagonist 
without intrinsic sympathomimetic activity and vasodilating 
properties [43].

The influence of the hemodynamic effects of bisoprolol on 
the prognosis of patients with CHF was studied in a double-
blind, randomized, placebo-controlled study CIBIS I (Cardiac 
Insufficiency BIsoprolol Study) [43]. The results of the study 
showed a probable reduction in the frequency of PG due to 
decompensation of heart failure (61% vs. 90% in the placebo 
group). There was no significant difference in both overall 
mortality and sudden death, although the trend towards a 
decrease in negative events in the bisoprolol group was obvious 
[43]. The encouraging results of CIBIS I served as the basis 
for organizing the CIBIS II study. A 3-year follow-up period 
was planned. The main objective of the study was to evaluate 
the effect of bisoprolol treatment on mortality in patients 
with heart failure [44]. The study was terminated early after 
the second interim analysis. The mean duration of follow-up 
was 1.3 years. In the active treatment group, overall mortality 
was almost 2 times lower than in the placebo group (11.8% 
vs. 17.3%, p<0.0001), the frequency of sudden death while 
taking bisoprolol was also significantly lower - 3.6 % vs. 6.3%, 
p<0.0011. The results did not depend on the age, genesis, and 
initial severity of the disease [44].

Our statistical analysis did not reveal a positive effect of 
BABs bisoprolol on the course of HF in patients both with 
concomitant thyroid pathology (diffuse non-toxic goiter and 
autoimmune thyroiditis) and without it [45]. At the same time, 
in the group of patients with CHF without concomitant thyroid 
pathology, when using bisoprolol at a dose of > 5 mg, there was 
a significant reduction in the risk of RH compared with patients 
taking the indicated BABs at a dose of ≤ 5 mg. Excluding 
patients with LTS from the statistical analysis, it turned out 
that the administration of bioprolol at a dose of > 5 mg leads 
to a decrease in the risk of RH (HR = 0.112 (0.033-0.377), p = 
0.0001) and CE (HR = 0.407 (0.202-0.821), p=0.016), compared 
with patients taking the drug at a dose of ≤ 5 mg [42]. A similar 
positive effect is exerted by the use of bisoprolol at a dose of > 
5 mg and in the group of patients with CHF without LTS and 
without thyroid pathology: a decrease in the risk of RH ((HR = 
0.053 (0.007-0.412), p = 0.0001) and CE (HR = 0.363 (0.143-
0.917), p=0.048). In the group of patients with CHF without 
LTS but with concomitant thyroid pathologies, a decrease in the 
percentage of patients who had RH for 2 years (from 15.9% to 
4.0%, respectively, p = 0.037) and who took bisoprolol at a dose 
of more than 5 mg was revealed [42].

We concluded that the use of bisoprolol in patients with CHF 
with concomitant thyroid pathologies does not have a dose-
dependent effect on the course of heart pathology. A likely reason 
for the lack of a dose-dependent positive effect of β-blockers 
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on the course of CHF in patients with concomitant thyroid 
pathology is the high incidence of LTS among patients in this 
population. The use of this drug in patients with concomitant 
thyroid pathologies who do not have the syndrome of peripheral 
dythyroidism leads to a significant decrease in the frequency of 
RH over 2 years of treatment [42].

We conducted a study of the effect of bisoprolol in individuals 
with LTS on the course of CHF. In order to stratify the dose of 
BABs that affect the risk of RH in patients with CHF, an ROC 
analysis was performed. It was found that the frequency of RH 
in the group of patients with CHF without LTS is higher when 
using a dose of bisoprolol ≤ 5.0 mg compared with a higher dose 
of the drug (sensitivity - 91.43% and specificity - 45.49%, p = 
0.0001) [42]. 

Among patients with CHF without LTS, the two-year incidence 
of RH with bisoprolol at a dose of less than 5 mg was 19.4%, 
compared with 2.6% when taking the drug at a dose of > 5 mg 
(p = 0.0001). The relative risk of RH in these patients during the 
use of bisoprolol at a dose of > 5 mg was 0.136 (0.042 - 0.433) 
(p = 0.0007) [42].

At the same time, the reverse effect of bisoprolol was found 
in patients with LTS. In these patients, the two-year incidence 
of RH when using bisoprolol at a dose of less than 5 mg was 
68.1% compared with 89.1% when taking > 5 mg of the drug 
(p=0.019). The relative risk of RH in the presence of LTS against 
the background of using a dose of > 5 mg of the indicated BABs 
is 1.309 (1.054 - 1.625) (p = 0.015) [42].

Of the 102 patients with CHF and LTS (at T3f < 2.07 pmol/l), 
75 (73.5%) had a eject fraction of a left ventricular < 40%. Of 
these, 70 (93.3%) patients took bisoprolol for two years. In 31 
(41.3%) patients, the maximum tolerated dose of the indicated 
BABs did not exceed 5 mg. 39 (52.0%) patients took bisoprolol 
at a dose > 5 mg. 5 (6.7%) patients could not take this drug due 
to adverse reactions [42].

In the group of patients with CHF with reduced eject fraction 
of a left ventricular and concomitant LTS, when using bisoprolol 
at a dose of 1.25-5 mg for 2 years, an increase in the level of T3f 
(by 0.18 pmol/l, p = 0.021) was observed. However, if in this 
group of patients, the dose of bisoprolol exceeded 5 mg, then 
within 24 months there was a further decrease in the serum level 
of T3f (by 0.12 pmol/l, p = 0.040), an increase in the value of T4f 
(by 1.09 pmol /l, p = 0.043) and a decrease in the ratio of T3f 
/ T4f (p = 0.025). In the group of patients with LTS who took 
bisoprolol at a dose of 1.25-5 mg, during 2 years of observation, 
a decrease in end diastolic dimension of left  ventricular by an 
average of 1.04 cm (p = 0.012), end systolic dimension by 30.1 
ml (p = 0.010) and an increase in the ejection fraction of a left 
ventricular from 32.36 [27.15-37.68]% to 36.24 [33.33-42.80]% 
(p = 0.034), as well as a decrease in the size of the right ventricle 
by an average of 0, 20 cm (p=0.039) [42].

In the group of patients with CHF with reduced left ventricular 
ejection fraction and LTS, who took bisoprolol at a dose of > 
5 mg, there was a significant increase in left ventricular end 
diastolic dimension by 0.30 cm (p = 0.020) and left ventricular 
end diastolic volume by 16.71 ml (p = 0.034 ), as well as an increase 
in the size of the right ventricle by 0.45 cm (p = 0.009) [42]. 

In both groups, a decrease in heart rate was observed during 
2 years of taking bisoprolol. Thus, in patients taking BABs at 
a dose of 1.25-5 mg, heart rate decreased from 78.00 [68.00-
84.00] min-1 to 56.85 [51.31-63.24] min-1 (at 21.15 min-1, 
p=0.0010). In the group of patients taking BABs at a dose of 
more than 5 mg, the decrease in heart rate was 16.62 min-1 
(from 72.56 [66.00-83.24] min-1 to 55.41 [50.38-63.08 ] min-1, 
p = 0.0010) [42]. 

The frequency of RH in the group of patients with CHF with 
reduced ejection fraction of left ventricular and concomitant 
LTS was higher when using bisoprolol at a dose of > 5 mg, 
compared with a subgroup of patients taking the drug at a dose 
of 1.25-5 mg (92.3%, vs. 5%, respectively; p = 0.004). On the 
contrary, in patients with CHF with reduced the ejection fraction 
of left ventricular without LTS, the frequency of RH was higher 
when using bisoprolol at a dose of 1.25-5 mg compared with a 
subgroup of patients in whom the dose of the drug was titrated 
to 5 mg or more (p = 0.021) [42].

In order to identify the dependence of the risk of RH in 
patients with CHF with reduced the ejection fraction of a left 
ventricular on the time of titration of the dose of bisoprolol up 
to 5 mg / day, an ROC analysis was performed. It was found that 
the frequency of RH in the group of patients with CHF without 
LTS is higher when the indicated dose is reached longer than 
85 days, compared with a shorter titration period (sensitivity 
- 85.71% and specificity - 56.76%, p = 0,0265). At the same 
time, in the group of patients with LTS, an inverse relationship 
was established between the risk of RH and the time to reach 
a daily dose of bisoprolol 5 mg. The frequency of RH in this 
category of patients increases if the period of titration of the 
dose of bisoprolol was less than 63 days (sensitivity - 95.38% 
and specificity - 85.22%, p = 0.0001) [42].

Along with the treatment of patients with heart failure, 
β-blockers are also used in the treatment of symptomatic 
patients with thyrotoxicosis. The drugs block the extrathyroidal 
metabolism of thyroid hormones by inhibiting the activity of 
type 1 deiodinase [46]. This effect is more characteristic of 
non-selective BABs, but it is also characteristic of selective 
drugs with an increase in their dose [47]. The intake of BABs 
in such patients is accompanied by a decrease in the serum 
concentration of T3 [48,49] and an increase in the level of 
T3r due to the inhibition of its breakdown. Typically, patients 
remain euthyroid and have stable serum TSH values [50]. But in 
individuals with initially low levels of T4 or T3 (including those 
with LTS), the effect of prescribing β-blockers may have clinical 
significance in the long-term period [32]. With sharp fluctuations 
in the levels of thyroid hormones, clinical manifestations are 
also associated with the abolition of BABs [51]. It is possible 
that our study results are due to dose-dependent blocking of the 
activity of peripheral deiodinases by bisoprolol.

It was concluded that the use of bisoprolol in patients with 
CHF with reduced the ejection fraction of a left ventricular and 
concomitant LTS does not lead to a decrease in the incidence 
of RH due to decompensated CHF. The frequency of RH in the 
group of patients with CHF without LTS is expectedly higher at 
a dose of bisoprolol 1.25-5.0 mg compared with a higher dose. 
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On the contrary, the effect of the use of bisoprolol in LTS is the 
opposite: the risk of RH increases when the daily dose of the drug 
exceeds 5 mg. At the same time, there is a further decrease in the 
serum level of T3f, an increase in the value of T4f, a decrease in 
the ratio of T3f / T4f, a progressive increase in the heart cavities 
and a decrease in the ejection fraction of a left ventricular. It is 
likely that in patients with CHF on the background of LTS it is 
inappropriate to titrate the dose of bisoprolol above 5 mg and 
the time of titration of the drug to the indicated dose should be 
at least 63 days [42].
Conclusions.

In conclusion, it should be said that the final chapter in the 
history of the use of β-blockers in patients with CHF with 
reduced the ejection fraction of left ventricular and thyroid 
pathology has not yet been written. 

Further studies are needed, including pharmacogenetic ones. 
However, today it can be argued that, in general, 

recommendations for the use of BABs in patients with CHF with 
reduced the ejection fraction left ventricular apply to patients 
with concomitant thyroid dysfunction, taking into account the 
above limitations.

Prospects for further research. Our work included a 
relatively small number of patients and had a limited follow-up 
period, which reduces the statistical power of the data obtained 
and requires further research.
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SUMMARY
USE OF Β-ADRENOBLOCKERS IN PATIENTS WITH 
HEART FAILURE AND CONCOMITANT THYROID 
PATHOLOGY (LITERATURE REVIEW AND OWN 
OBSERVATIONS)
Rudyk I.S., Pyvovar S.M.
State Institution "National Institute of Therapy named after L.T. 
Malaya NAMS of Ukraine”, Kharkiv, Ukraine.
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The systematization of literature data on the use of 
β-adrenoblockers in patients with heart failure and concomitant 
thyroid pathology was carried out, and the results of our own 
study were presented.

It has been suggested that the final chapter in the history of 
the use of β-adrenoblockers in patients with heart failure with 
reduced left ventricular ejection fraction and thyroid pathology 
has not yet been written. Further studies are needed, including 
pharmacogenetic ones.

The use of a selective β-adrenoblockers - bisoprolol in patients 
with chronic heart failure with reduced left ventricular ejection 
fraction and concomitant low triiodothyronine syndrome does 
not lead to a decrease in the frequency of rehospitalization 
due to decompensation. At the same time, the frequency of 
rehospitalization in the group of patients with heart failure 
without low triiodothyronine syndrome is higher at a dose of 
1.25-5.0 mg of bisoprolol compared with a higher dose. The effect 
of bisoprolol is reversed in patients with low triiodothyronine 
syndrome: the risk of re-hospitalization increases when the dose 
of bisoprolol is exceeded, there is a decrease in the serum level 
of triiodothyronine, an increase in thyroxine levels, a decrease 
in the ratio of triiodothyronine / thyroxine; further increase 
in the cavities of the heart and decrease in size. Probably, in 
patients with heart failure, against the background of low 
triiodothyronine syndrome, it is not advisable to titrate the dose 
of bisoprolol above 5 mg, and the time to titrate the drug to the 
indicated dose should be more than 63 days.

Today it can be argued that, in general, recommendations for 
the use β-adrenoblockers in patients with chronic heart failure 
with reduced left ventricular ejection fraction apply to patients 
with concomitant thyroid dysfunction, subject to the above 
restrictions.

Keywords. Heart failure, β-adrenoblockers, bisoprolol, 
thyroid gland, low triiodothyronine syndrome.

β-ადრენობლოკერების გამოყენება პაციენტებში 
გულის უკმარისობით და თანმხლები ფარისებრი 
ჯირკვლის პათოლოგიით (ლიტერატურის მიმოხილვა 
და საკუთარი დაკვირვებები)

რუდიკ იუ.ს., პივოვარ ს.მ.
სახელმწიფო დაწესებულება „თერაპიის ეროვნული 

ინსტიტუტის სახ ლ.ტ. Malaya NAMS of Ukraine”, 
ხარკოვი, უკრაინა

ჩატარდა ლიტერატურული მონაცემების 
სისტემატიზაცია ბეტა-ბლოკატორების გამოყენების 
შესახებ პაციენტებში გულის უკმარისობით და 

ფარისებრი ჯირკვლის თანმხლები პათოლოგიით და 
წარმოდგენილი იყო ჩვენივე კვლევის შედეგები.

ვარაუდობენ, რომ ბეტა-ბლოკატორების გამოყენების 
ისტორიის ბოლო თავი პაციენტებში გულის 
უკმარისობით შემცირებული მარცხენა პარკუჭის 
განდევნის ფრაქციის და ფარისებრი ჯირკვლის 
პათოლოგიით ჯერ კიდევ არ არის დაწერილი. საჭიროა 
შემდგომი კვლევები, მათ შორის ფარმაკოგენეტიკური.

სელექციური β-ბლოკატორის - ბისოპროლოლის 
გამოყენება პაციენტებში გულის ქრონიკული 
უკმარისობით მარცხენა პარკუჭის განდევნის 
ფრაქციის შემცირებით და თანმხლები დაბალი 
ტრიიოდთირონინის სინდრომით არ იწვევს 
რეჰოსპიტალიზაციის სიხშირის შემცირებას 
დეკომპენსაციის გამო. ამავდროულად, დაბალი 
ტრიიოდთირონინის სინდრომის გარეშე გულის 
უკმარისობის მქონე პაციენტების ჯგუფში 
ხელახალი ჰოსპიტალიზაციის სიხშირე უფრო 
მაღალია ბისოპროლოლის 1,25-5,0 მგ დოზით უფრო 
მაღალ დოზასთან შედარებით. ბისოპროლოლის 
მოქმედება შებრუნებულია პაციენტებში დაბალი 
ტრიიოდთირონინის სინდრომის მქონე პაციენტებში: 
ხელახალი ჰოსპიტალიზაციის რისკი იზრდება 
ბისოპროლოლის დოზის გადაჭარბებისას, აღინიშნება 
შრატში ტრიიოდთირონინის დონის დაქვეითება, 
თიროქსინის დონის მატება, თანაფარდობის 
დაქვეითება. ტრიიოდოთირონინი / თიროქსინი; 
გულის ღრუების შემდგომი ზრდა და ზომის შემცირება. 
სავარაუდოდ, გულის უკმარისობის მქონე პაციენტებში 
დაბალი ტრიიოდთირონინის სინდრომის ფონზე არ 
არის მიზანშეწონილი ბისოპროლოლის დოზის 5 მგ-
ზე მეტი ტიტრირება, ხოლო პრეპარატის მითითებულ 
დოზამდე ტიტრირების დრო უნდა იყოს 63 დღეზე 
მეტი.
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განდევნის შემცირებული ფრაქციის მქონე პაციენტებში 
გამოიყენება ფარისებრი ჯირკვლის თანმხლები 
დისფუნქციით, ზემოთ აღნიშნული შეზღუდვების 
გათვალისწინებით.
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