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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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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 B-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
BABEs 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 B-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 -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

© GMN

B-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 B-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 B-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
B-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
B-blockers in patients with hypothyroidism may be somewhat
less since they have a significantly lower probability of titrating
the dose of B-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.
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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 B-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™' 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
B-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
trilodothyronine 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 (T, ) with normal or almost
normal levels of free thyroxine (T, ) and thyroid stimulating
hormone (TSH ) [30,31]. This condition is defined as LTS (Low
T, Syndrome or Peripheral Dythyroidism Syndrome) [30]. It is
assumed that LTS is caused by a congenital or secondary defect
in the conversion of T, to T, 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 T, into reverse
(reverse) 1T, and into T,, 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 T, 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 T, 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 T,
(from 2.5 to 4.0 pmol/l) at normal levels of T, . 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 T,
< 2.07 pmol/l is exceeded (sensitivity - 70.19%, specificity -
91.34%) [42]. It has been demonstrated that in patients with
LTS (at T,; <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].
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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 Bl-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 Blsoprolol 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 B-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
BABsS 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=10.0007) [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 T, < 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
ofaleft ventricular and concomitant LTS, when using bisoprolol
at a dose of 1.25-5 mg for 2 years, an increase in the level of T,
(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 T, (by 0.12 pmol/l, p = 0.040), an increase in the value of T
(by 1.09 pmol /1, p = 0.043) and a decrease in the ratio of T,;
/' T, (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].
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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,
B-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 T, [48,49] and an increase in the level of
T,, 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 T, or T, (including those
with LTS), the effect of prescribing p-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 T,, an increase in the value of T, a decrease in
the ratio of T,/ T,, 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 B-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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the department of clinical pharmacology and pharmacogenetics
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The systematization of literature data on the use of
B-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 B-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 B-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 trilodothyronine, 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
trilodothyronine 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 B-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, B-adrenoblockers, bisoprolol,
thyroid gland, low triiodothyronine syndrome.
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