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Heart failure (HF) is one of the main causes
of hospitalization and mortality in many count-
ries in the world [1]. Last decades, the occu-
rance of the HF has been increasing, indicating
that our understanding of the disease patho-
genesis is insufficient and new and affordable
treatment are needed [2]. Currently HF is con-
sidered as a unique scenario of change in sys-
temic homeostasis, in which myocardium, pe-
ripheral organs, neuroendocrine and immune
systems dysfunctions are chronic cross-links
between stress stimul with continual activa-
tion of the stress response [2]. Interest in the
role of thyroid hormones (TH) in the HF has

increased over the last decade. Previous small

studies have shown that TH replacement ther-
apy in patients with HF improves cardiac func-
tion, increases exercise tolerance [3]. In current
international and national standards of HF
treatment, in the absence of hypothyroidism,
the use of thyroid hormones is not recommend-
ed. At the same time, at non-toxic goiter (NG),
which is the most common thyroid pathology,
levothyroxine (LT) is a recognized treatment
strategy, even in the absence of tyroid gland
hypofunction [1]. This makes it possible to
study the effect of LT on the course of HF.

The aim is to study the effect of the LT use
in patients with NG on the course of HF.

MATERIALS AND METHODS

The study protocol was approved by the lo-
cal Ethics and Deontology Committee of Go-

vernment Institution «L. T. Malaya Therapy
National Institute». The study procedures were
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performed in accordance with the ethical stan-
dards of the Declaration of Helsinki. Patients
were included in the study on the time of hos-
pitalization in the cardiology department due
to decompensation of the HF. In the study
218 patients with HF with NG were included
(60 women and 158 men), with a median age
of 58.0 [54.0:67.0] years. Criteria of inclusion:
signing informed consent, history of myo-
cardial infarction, verified diagnosis of HF
II-IV functional class (FC) by NYHA, non-to-
xic goiter (NG). Exclusion criteria: no informed
consent, severe valvular heart defects, HF of
other etiology than myocardial infarction, thy-
ro-suppressive treatment, clinical hypothyroid-
ism, pathothyroidism, inflammatory diseases,
other serious pathologies (tumor, tuberculosis)
which could complicate treatment or reduce life
expectancy.

Diagnosis and treatment of HF were per-
formed in accordance with the recommendations
of the European Society of Cardiologists [1].

Serum levels of thyroid-stimulating hor-
mone (TSH) (normal range: 0.3—4.0 mIU/I),
free T, (T,,) (normal range: 2.5—5.8 pmol/l) and
free T, (T,) (reagent range: 10—-25 pmol/l) were
determined using reagent kits («TSH-ELISA»,
«T,» and «T,» by Hema, Ukraine). Levels of
reversible triiodothyronine (T,) (normal
range: 90-350 pg/ml), and of the N-terminal
fragment of the prohormon of the Brain natri-
uretic peptide (NT-proBNP) (norm < 125 pg/ml)
were determined using an ELISA kit reagent
(Elabscience®, China). Immuno-enzymatic
studies were performed on a semi-automatic
enzyme-linked immunosorbent analyzer «Im-
munochem-2100» (High technology, USA)
No. 501322057FSE. Certificate of last verifica-
tion No 08-421/2 dated 26.11.2018).

Doppler echocardioscopic examination was
performed using the VIVID-3 ultrasound di-
agnostic system (General Electric, USA). End-
diastolic and end-systolic dimensions (EDD
and ESD, respectively) of the left ventricle
(LV), the thickness of the interventricular sep-
tum (IVS) and the LV posterior wall (LVPW),
the diameter of the left atrium (LA), right ven-

tricle (RV), other options were determined. The
end-diastolic and the end-systolic volumes (LV
EDV, LV ESV, respectively) of the LV, the LV
gjection fraction (LV EF), the LA index (ILA),
the myocardial mass of the LV (MM LV) and
its index (IMM LV) were calculated.

The ultrasound examination of a thyroid
gland was performed. NG was diagnosed by ul-
trasound criteria [4] in the absence of signs of
thyroid hyperfunction [5].

109 (50 %) patients (group I) with non-toxic
goiter received LT at the time of inclusion in
the study (of them 23 (21,1 %) had subclini-
cal hypothyreosis, the remaining patients had
laboratory evidence of autoimmune thyroid-
itis). Group II included 109 patients without LT
treatment. Patients in both groups did not dif-
fer by age and gender (Table 1). The median
time of LT treatment before inclusion in the
study was 12.0 [10.0; 16.5] months. After hos-
pital discharge, patients were monitored for
2 years, taking into account the presence of
re-hospitalization (RH) for decompensation of
the HF, mortality. The combined endpoint (CE)
was determined according to these indicators.

The normality of indicators distribution
was checked using the Shapiro-Wilk test. Data
are given as the median (Me) and interquantile
(25 % and 75 %) ranges (for non-normally dis-
tributed variables), and as the mean (M) and
the standard deviation (= SD) (for ANOVA).
Quantitative indicators comparison was per-
formed using a non-parametric criterion —
Mann-Whitney. Frequency of groups was eval-
uated by the Pearson chi-squared test (x?). The
odds ratio (OR) with 95 % confidence interval
(CI) was calculated. For comparison of LV EF
values in the groups of patients taking differ-
ent doses of LT a one-way ANOVA was per-
formed with posterior multiple comparison by
the Sheffe method. A ROC analysis was used to
determine the effect of LT dose on HF over two
years. p-value <0.05 was considered statistical-
ly significant. IBM®*SPSS® Statistics, 20.0 and
MedCalec, 18.9.1 (free version) software pack-
ages were used.

RESULTS AND THEIR DISCUSSION

The I group of patients, compared to II
one, at the time of hospitalization had a high-

er serum levels of T, (by 19 %, p = 0.01),
T, (by 14.2 %, p = 0.02) and lower TSH level
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Table 1
Characteristics of groups of patients
with heart failure with nontoxic goiter (n = 218)
. . Therapy
Indicator, units With LT (n = 109) Without LT (n = 109) X
Age, years 58.0 [55.0 ; 67.0] 58.0 [54.0 ; 67.0] >0.05
Gender: 31 (28.4) 29 (26.6) 0.092;
* women, n (%) 78 (71.6) 80 (73.4) >0.05
* men, n (%)

NYHA FC: I1, n (%) 48 (44.0) 38 (34.9) 3114
- 111, n (%) 45 (41.3) 58 (53.2) 2008
- IV, n (%) 16 (14.7) 13 (11.9) :

SBP mmHg. 140.0 [130.0; 160.0] 145.0 [130.0; 160.0] >0.05
DBP, mm Hg. 90.0 [80.0; 94.5] 90.0 [80.0; 95.0] >0.05
HR, min 72.0 [68.0; 82.0] 77.0 [68.0; 84.0] >0.05
BMI, kg/m? 27.7 [25.8; 31.2] 27.1 [25.0; 31.1] > 0.05
T, pmol/l 2.5 [1.9; 3.3] 2.1 [1.7; 3.1] 0.01
T,., pmol/l 16.9 [13.4; 19.4] 14.8 [11.4; 16.6] 0.02
TSH, 1.4 [0.8; 1.9] 2.3 [1.1; 3.4] 0.0001
T., 276.4 [201.4; 325.4] 292.6 [205.6; 367.8] >0.05
NT-proBNP, pg/ml 408.0 [297.3; 681.8] 553.7 [339.0; 1110.9] 0.009
EDD, cm 5.4 [5.0; 5.8] 5.6 [5.2; 6.2] 0.009
EDV, ml 143.1 [119.9; 168.6] 155.6 [131.2; 196.3] 0.009
ESD, cm 4.1 [3.7; 4.4] 4.4 [4.0; 5.1] 0.0001
ESV, ml 74.1 [59.1; 89.0] 89.0 [71.1; 125.5] 0.0001
LVEF, % 48.1 [40.3; 55.8] 37.1 [30.1; 45.8] 0.0001
IMM, g/m? 108.7 [93.5; 125.3] 116.5 [99.7; 132.9] >0.05
LA, cm 4.1 [3.9; 4.4] 4.2 [3.9; 4.5] >0.05
RV, cm 2.6 [2.5; 2.9] 2.8 [2.6; 3.0] >0.05
RA, cm 3.7[3.4; 4.0] 3.7[3.5; 4.0] >0.05

SBP — systolic blood pressure,
DBP — diastolic blood pressure,
HR —— heart rate,

BMI — body mass index.

(by 39.1 %, p = 0.0001). The level of T, did not
differ significantly between groups. Patients
who received LT had a lower NT-proBNP lev-
el (by 26.3 %, p = 0.009). Patients who used
LT for NG before hospitalization, compared to
patients without this treatment, had smaller
LV dimensions (EDD and ESD) and volumes
(ESV and EDV) (Table 1) and a larger LV EF
by 22.9 % (p = 0.0001).

The median dose of LT was 0.63 [0.35; 1.11]
ng/kg. To identify the association of LVEF with
the dose of LT, patients with HF were divided
into 6 subgroups by percentile of dose the drug
(Table 2). In the subgroup of patients receiv-
ing LT at a dose of 0.1-0.69 pg/kg, LVEF was
not different from that in patients without LT.
At a dose of 0.7-1.19 pg/kg, LVEF is higher,

compared to that in patients not receiving LT
(by 37.9 %) and compared to patients receiving
LT at a dose of 0.1- 0.33 ug/kg (36.9 %).

LVEF was the highest in patients receiv-
ing LT at > 1.20 pg/kg (68.2 + 6.7 %). In this
subgroup of patients, it was larger compared to
that in patients who did not use LT, or took it
at a dose of 0.1-0.69 pg/kg, but it was not sig-
nificantly different from that in patients with
LT dose 0.7-1.19 pg/kg (see Table 2).

Observation of patients during 2 years
showed that further use of LT for NG reduc-
es the risk of RH in the cardiac department
(OR =0.490 (0.281-0.857), p = 0.018).

A tendency for a reduction in the risk of CE
achieving (by 27.9%, p = 0.074) was identified
(Table 3).
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Table 2

Dependence of the left ventricular ejection fraction
on the dose of levothyroxine (one-way ANOVA)

Group Dose LT (ug / kg)) S;lbset for a = 0.05 (1;[ + SD for LV EF (‘i(;))
I (n=109) 0 38.5+11.0
II (n = 25) 0.1-0.33 38.8+10.0
III (n =19) 0.34-0.59 45.1+17.0 45.1+17.0
IV (n = 20) 0.6-0.69 46.0 £ 5.7 46.0 £ 5.7
V (n=22) 0.7-1.19 53.1+7.0 53.1+7.0
VI (n=21) >1.20 58.2 +6.7

F=22.4;p=0.0001

Table 3
The effect of the use of levothyroxine in non-toxic goiter
on the course of heart failure (n = 218)
. . Therapy
Indicator, units With LT (n = 109) | Without LT (n = 109) X
RH, n (%) 32 (29.4) 50 (45.9) 6.334; 0.012
Death, n (%) 9 (8.3) 6 (5.5) 0.644; > 0.05
CE, n (%) 39 (35.8) 52 (47.7) 3.188; 0.074
Table 4
Relationship of levothyroxine dose with the risk of re-hospitalization
of patients with heart failure and non-toxic goiter (ROC analysis)
Indlc.ator, Cut-off AUC 95 % CI Sensitlwty, Spec;ﬁmty, p
units value % %
LT dose, >0.53 0.589 0.521-0.655 56.62 60.98 0.016
ng’kg
Table 5
The effect of different doses of levothyroxine
on the course of heart failure (n = 218)
. ) Without LT Dose LT (ng/ kg)
Indicator, units (n = 109) 0.1-0.53 (n = 37) > 0.53 (n = 72) X
RH, n (%) 50 (45.9) 12 (32.4) 20 (27.8) 6.559; 0.038

During the ROC analysis, it was found
out that the risk of RH in patients with HF
decreases with the use of LT at a dose over
0.53 pg/kg (sensitivity — 56.62%, specificity —
60.98%, p = 0.016) (table. 4).

According to the results of ROC analysis,
patients with HF with NG were divided for
3 groups. The I one included 109 (50.0 %) pa-
tients who did not use LT. In the II group there
were 37 (16.9 %) patients who continued to take
LT at a dose of 0.1-0.53 pg/kg after inclusion
in the study.

In group III there were 72 patients (33.1%)
taking LT at a dose> 0.53 pg/kg (Table 5).

Patients taking LT at dose > 0.53 pg/kg
for 2 years had the lowest RH rate (27.8 %),
compared to dose 0.1-0.53 pg/kg (32.4) %) and
without prescription of this treatment (45.9%)
(x2 = 6.559, at p = 0.038) (see table 5).

Experimental studies have shown that TH
counteracts the progression of HF, possibly
due to genomic and non-genomic effects in the
myocardium and heart vessels and the whole
body [6].

Several clinical studies have demonstra-
ted the potential benefits of using thyroid hor-
mones in patients with acute HF [7], the TH
treatment reduced the postoperative atrial fi-
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brillation, improved hemodynamic parameters,
reducing the need for inotropic drugs and re-
ducing troponin I level [8, 9]. The treatment
by thyroid hormones reduced the mortality of
patients with open-heart intervention [10]. In
heart transplantation, TH led to faster hemo-
dynamic stabilization [11]. Similar effects were
also obtained with the use of TH in addition to
dobutamine in patients with acute myocarditis
and hemodynamic instability [12].

Current medical practice adheres to avoid-
ing thyroid hormones replacement therapy for
HF. This rule probably arose after the publica-
tion of the results of the Coronary Drug Project
study (1972) [13], where an excessively high
dose of the “inactive” right-rotating thyroxine
isomer (D-T,) was used. Later it became clear
that it was converted into a toxic dose of ac-
tive levothyroxine in the body [3]. Researchers,
due to a large dose of D-T,, sought a signifi-
cant reduction in serum cholesterol. The re-
sults of this study showed a slight increase in
the incidence of arrhythmia and mortality [13].
In another Phase II trial on using of DITPA
analogue of TH in HF, some improvements in
hemodynamics were demonstrated, but there
was no credible improvement in exercise tole-
rance. It is worth noting that the DITPA study
also likely used an overdose because the pa-
tients treated had an increase in heart rate,
decreased body weight, and diarrhea [14]. In
our study, patients who took LT before hospital-
ization due to HF did not differ from patients
who did not use this drug in terms of systolic
and diastolic blood pressure, heart rate, body

mass index, probably because of the low dose of
LT (0.63 [0.35; 1.11] pg/kg).

There is an information on two studies in
which patients with non-ischemic cardiomyopa-
thy were treated by synthetic LT (L-T4) used
orally at a physiological dose of 100 pg/day for
a short period (1 week) and for 3 consecutive
months [15, 16]. LT was well tolerated and led
to an improvement in systolic cardiac function
and exercise tolerance and decreased systemic
vascular resistance. Low dosage of dobutamine
(10 pg/kg per min) in the LT group resulted in
a significantly higher increase in heart ejec-
tion fraction and heart rate than in patients
receiving placebo [15, 16]. This may indicate
an increase in myocardial adrenergic sensitiv-
ity, according to experimental data on the ef-
fect of thyroid hormones on the expression of
B,-adrenoreceptors on the myocyte membrane
[17].

The beneficial hemodynamic effects of in-
travenous LT (20 pg/h) have been reported in
10 patients with cardiogenic shock who did not
respond to conventional pharmacological ino-
tropic drugs and intra-aortic balloon counter-
pulsation [18].

In conclusion, the treatment by thyroid hor-
mones at HF remains, at this point in time,
still an «open book». There are several un-
answered questions: the regimen, dose, and
schedule of TH receiving, the effects of this
therapy. Large, multicenter, prospective, place-
bo-controlled studies are needed to provide in-
formation on the efficiency, safety, and impact
of thyroid hormones on long-term prognosis.

CONCLUSIONS

The use of levothyroxine in patients with
nontoxic goiter in heart failure has a dose-de-
pendent positive effect on the left ventricular
gjection fraction. The highest ejection fraction
is observed in patients receiving the medicine

at a dose over 1.2 ng/kg. Receiving of levothy-
roxine at a dose of > 0.53 ug/kg results in a sig-
nificant decrease in the rate of repeated hospi-
talization during 2 years due to heart failure
decompensation.
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BMJIMB NEBOTUPOKCUHY
HA MEPEBIT CEPLEBOI HEQOCTATHOCTI
Y XBOPUX 3 HETOKCUYHMM 3060M

IMusosap C. M.!, Pynuxk 0. C.!, Jlosuk T. B.!, F'aasunucska B. 10.},
Pansiescora M.2, Pansiescbrmii I1.2

LTV «Hauionanvruti incmumym mepanii im. JI. T. Manoi HAMH Vkpainu»,
m. Xaprie, Ykpaina,
sn_p@ukr.net;
2 Yencemoxo8cbKull mexnosio2iunuil yrigepcumem, Yencmoxosa, I[onvwa,
maria.radziejowska@uwz.pcz.pl

Jo mocmimmenns BryodeHo 218 xBopux 3 cepieBowo HemocratHicTio (CH) ma doni micasirdaprTHOro
KapIiocKyepoady, 1o maau Hertokcuuuui 300 (H3). 109 (50,0 %) xBopux orpumyBaiau jgeoruporcu (JIT)
y seasry 3 H3. Busnawanm pisni TTI, T, T, , T,. [lposonnin exorapaiockomiio Ta yJIbTPasByKoBe HO-
CHLIMKEeHHA MUTONoLi0H0I 3a103u. Busuanu nepebir CH nporarom 2 poxis. XBopi, 1m0 3acrocoByBaan JIT
3 mpusony H3, mopiBuMOUN 10 marieHTiB 6e3 qaHoro mpenapary, masu meur posmipu (KJIP ta KCP) ra
o6’emu (KJIO ta KCO) miBoro mainouka (JIII) Ta Ginbmy Ha 22,9 % Besmuuny dpariio sukuay (OB) JIIIT
(p = 0,0001). XBopi, mo mputimanu JIT manu Humuwnit cupoBarkoBuit piBeHb NT-proBNP (ma 26,3%,
p = 0,009). ¥V miarpyni xBopux, korpl npuiimaau JIT y mo31 Big 0,1 70 0,69 mrr/kr, ®B JIII we Bigpisusamacsa
BLJ IIAI[I€HTIB, 1[0 HE 3aCTOCOBYBaJIX maHui mperapar. Ilpu gosi 0,7-1,19 mrr/kr, ®B JIIII e Giabiroro, 11o-
PIBHIOIOYH JI0 TAKOI y mmaifieHTis, 1o He nmpuiimanun JIT (za 37,9 %) Ta B MOpIBHAHHI J0 XBOPUX, 10 IIpUAMa-
au JIT B mosi 0,1-0,33 mrr/kr (1a 36,9 %). ®B JIIII 6yma maiiBunoo y namieudTis, mo npuimanu JIT y mosi
> 1,20 mrr/kr. 3acrocyBanusa JIT 3 npusogy H3 mporarom 2 pokiB aMeHIIye pus3uK IOBTOPHOI rocmiTasiaa-
wii (IIT) 3 mpusony mexommencarii CH (Biguomenus maucis = 0,490 (0,281-0,857), p = 0,018) Ta TeHmeH-
MifiHe 3HUKEHHS PU3UKY JOCATHEHHS KOMOIHOBAaHOI KiHIleBol Touku (Ha 27,9 %, p = 0,074). 3a gomomMoromo
ROC-aunaumisy Bcramosieno, mo pusuk [II' xeopux ma CH 3 mpuBoay mexkomiteHcaIrll 3aXBOPIOBAHHS, 3MEH-
myerbess ipu 3acrocyBauui JIT B mo31 > 0,53 mir/kr (uytiausicts — 56,62 %, cuentudiuricts — 60,98 %,
p = 0,016). BacTocyBaHHSA JIEBOTUPOKCHHY Yy XBOPHUX 3 HETOKCHYHHUM 3000M IIPHU CEPIIEBiil HEIOCTATHOCTI Mae
T0303aJIeJKHUHN MMO3UTUBHUY BIIJIUB Ha (PPAKI[iI0 BUKUAY JIBOro IMUIyHOuka. HaiiBuina dpakiiiss BUKUILY
JIIBOTO IIJIYHOYKA CIIOCTEPIraeThCsa y XBOPHUX, IO MpUUMAJIH mpenapar B 1031 > 1,2 Mrr/kr. 3acrocyBaHHs
JIEBOTHUPOKCHUHY B 7031 > 0,53 MKI/KT IpU HETOKCUYHOMY 3001 MPU3BOIUTE 10 BIPOT1THOTO 3HUKEHHS YaCTOTH
HOBTOPHOI FOCIIITAJII3aIlll y 3B 3Ky 3 JeKOMIIEHCAIIIEI0 CeplieBOl HeIOCTATHOCTI IIPOTATOM 2 POKiB.

KiamoyoBi cioBa: cepieBa HeQOCTATHICTh, HETOKCUYHUM 300, JIEBOTUPOKCHUH, (PPAKIIiA BUKUIY, Iepe-
0Iir 3aXBOPIOBAHHS.
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BIVNAHWE NEBOTUPOKCUHA
HA TEYEHUE CEPOEYHOW HEAOCTATOYHOCTMU
Y BOJIbHbIX C HETOKCUYECKNM 30B0M

IMusorap C. H.!, Pyasik IO. C.}, JIoasik T. B.!, 'ansunuckasa B. I0.!,
Pansuesckaa M.2, Pan3suescksrin I1.2

1 I'V «Hayuonanvroiii uncmumym mepanuu um. JI. T. Manoii HAMH Yikpauro,
2. Xapvkros, Ykpauna,
sn_p@ukr.net,
2 Yenemoxosckuil mexnono2uieckut ynusepcumem, Yerncmoxosa, Ionvwa,
maria.radziejowska@uwz.pcz.pl

B uccienoBanme Brirtouero 218 6osbHEBIX ¢ cepaeuHoit HegoctarounocThio (CH) Ha dore mocturdaprTHO-
o KapIuoCKJepo3a, KoTopble umeu HeTokcudyeckuir 300 (H3). 109 (50,0 %) 60IbHBIX [OJIyYaIn JI€BOTHPOK-
cuH B cBa3u ¢ H3. Onpenensanu yposau TTI, T, , T, . T, . I[IpoBoguan aXxoKapJHOCKOINIO U yIbTPA3BYKOBOE
uccienopanue mutoBuHOM skesresnl (LK), Msyuanu reuenne CH ma nporsskenun 2 set. BosbHbIE, KOTOPHIE
npumensisiu JIT, cpapauBast ¢ marmentamu 6e3 TaHHOTO ITpenapara, numesiu merbinue pasmepst (K P u KCP)
u oobembr (KJ1O u KCO) Jlesoro xenymouka (JIFK) u Gonbiryio ma 22,9 % Benuunny dpariiuu Beiopoca (OB)
JIK (p = 0,0001), a Takske Gosree HU3KUH CBIBOPOTOYHBIN ypoBeHb NT-proBNP (ma 26,3 %, p = 0,009). B mo-
rpyume 6onbHBIX, npuHuMasmux JIT B mose or 0,1 mo 0,69 mir/kr, ®B JIK He oTiamuanack oT IIalmueHTOB,
He HPpUMEeHABIINUX aTOT mnpemapar. [Ipu mose 0,7-1,19 mrr/kr, ®B JIIK 6bina Gosblieil, mo cpaBHEHHUIO C Ta-
KOBOM y marumenToB, He npuHuMmasmux JIT (Ha 37,9%) u B cpaBHenuu ¢ 6osibHbIMU, npuauMaBmux JIT
B mose 0,1-0,33 mur/kr (ma 36,9%). ©®B JIIK Obiia maubosnbmieit y manuenTos, npuaumasimux JIT B mose
> 1,20 mrr/kr. [lpumenenne JIT mna nporskernnu 2 et ymeHbraeT puck mosropuoi rocuuranusanuu (1IN mo
noBoxy aexomiencamuu CH (oraomenwue mancos = 0,490 (0,281-0,857), p = 0,018) u TeHIeHIMO3HOE CHUIKE-
HUeE PUCKA JOCTUKEeHUSI KOOMHUPOBAHHON KOHeuHOM Touku (Ha 27,9%, p = 0,074). C momombio ROC-ananusa
ycrauoBiieno, uto puck I1I" 6ompuerx ¢ CH mo moBomy mexommencanuu 3abojieBaHUs, YMEHbBIAETCS IIPU ITPU-
menennu JIT B gose > 0,53 MEr / kr (4yBCcTBUTEIBHOCTE — 56,62%), cremuduunocts — 60,98%, p = 0,016).
I[Ipumenenne JIT y GonpHBIX MMeeT o303aBHcHUMOeE IoJiokuTeabHoe BiaugaHue Ha OB JIWK. Haunbosnbmas
OB JIIK mabiogaercss y GOJIbHBIX, IPUHUMABIINUX mpemapar B go3e > 1,2 mir/kr. Ilpumenenwne JIT mose
> 0,53 MKT/KT IIPUBOIUT K JOCTOBEPHOMY CHUKEHUIO YaCTOTHI IIOBTOPHOM T'OCIIUTAIU3AIIUHA B CBA3U C JEKOM-
neHcallued CepIeTHON HeJIOCTATOYHOCTH HA IIPOTIKEHNH 2-X JIeT.

KiamouesBble ciioBa: cepaevuHas HEIOCTATOUHOCTD, HETOKCUUYECKHUN 300, JIEBOTUPOKCUH, (PPAKIIAA BEI-
Opoca, TeueHMe 3a00IeBAHUS.

THE EFFECT OF LEVOTYROXINE ON THE COURSE
OF HEART FAILURE IN PATIENTS WITH NON-TOXIC GOITER

S. M. Pyvovar!, Yu. S. Rudyk!, T.V. Lozyk!, V. Yu. Galchinskaya',
M. Radziejowska?, P. Radziejowski?

1 GI «L. T. Malaya Therapy National Institute of the NAMS of Ukraine»,
Kharkiv, Ukraine,
sn_p@ukr.net,
2 Czestochowa University of Technology, Czestochowa, Poland,
maria.radziejowska@uwz.pcz.pl

The study included 218 patients with heart failure (HF) on the background of post-infarction cardioscle-
rosis who had non-toxic goiter (NG). 109 (50.0 %) patients received levothyroxine (LT) in connection with NG.
Whether the levels of TSH, T, T,, T, were determined. Echocardioscopy and ultrasound examination of the
thyroid gland were conducted. We studied the course of heart failure for 2 years. Patients who used LT, com-
paring with patients without this drug, had smaller dimensions (EDD and ESD) and volumes (ESV and EDV)
of left ventricle (LV) and 22.9 % greater LV ejection fraction (EF) (p = 0.0001), as well as higher low serum
NT-proBNP level (26.3 %, p = 0.009). In the subgroup of patients taking LT at a dose of 0.1 to 0.69 pg/kg, LVEF
did not differ from patients without this tritment. At a dose of 0.7-1.19 pg/kg, LVEF is higher compared with
that of patients who did not take LT (by 37.9%) and patients who took LT at a dose 0.1-0.33 mcg/kg (36.9 %).
LVEF was the highest in patients taking LT at a dose of > 1.20 mcg/kg. The use of LT for 2 years reduces
the risk of re-hospitalization (RH) due to decompensation of heart failure (Odds ratio = 0.490 (0.281-0.857),
p = 0.018) and a tendentious decrease in the risk of combined endpiont achieving (by 27.9 %, p = 0.074). The
ROC analysis showed that the risk of RH in patients with heart failure due to decompensation of the disease de-
creases with the use of LT at a dose of > 0.53 ng/kg (sensitivity — 56.62 %, specificity — 60.98 %, p = 0.016). The
use of LT in patients has a dose-dependent positive effect on LVEF. The largest LVEF is observed in patients
taking the drug at a dose of> 1.2 mcg/kg. The use of an LT dose of > 0.53 mcg/kg leads to a significant decrease
in the frequency of re-hospitalization due to decompensation of heart failure during 2 years.

Key words: heart failure, non-toxic goiter, levothyroxine, ejection fraction, course of the disease.
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