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Abstract

Introduction. Cardiovascular diseases (CVD) still remain a major health problem, occupying a leading position in the
structure of morbidity and mortality. The incidence of comorbidities increases with age and when CVD is added to cancer, it
becomes a major healthcare problem.

The aim. To identify earlier echocardiographic changes in myocardial dysfunction in patients with hepatocellular
carcinoma without cardiovascular disease receiving targeted therapy along or in combination with transcatheter arterial
embolization (TACE).

Materials and methods. In this prospective study, 73 patients undergoing targeted therapy by sorafenib and targeted
therapy by sorafenib + TACE (doxorubicin) for hepatocellular carcinoma, underwent serial echocardiograms pre- and 6
months during therapy. Left ventricular ejection fraction (LVEF), left ventricular end-diastolic volume (LVEDV) and left
ventricular end-systolic volume (LVESV) and global longitudinal strain (GLS) of the left ventricle. The mean values of the
listed echocardiography parameters were assessed both within groups over time and between groups of patients receiving
different treatment protocols. The nonparametric method U Mann-Whitney (between groups) and Wilcoxon criterion (within
group) were used for samples with irregular distribution. Student's t-test was used for parameters with normal distribution.
Statistically significant differences were considered at p<0.05.

Results. Baseline left ventricular ejection fraction (LVEF) before targeted therapy along and targeted therapy + TACE
was 61,6+4,4% vs 58,243,9% respectively. LVEF, LVEDV and LVESV there were no statistically significant changes in
ejection fraction within 6 months from the start of therapy. However, we found a statistically significant decrease in GLS: -
14,2+2,9 and -14,842,2, p=0,044 in both groups after 6 months targeted therapy; -20,1£2,6 and -14,2+2,9, p=0,029 in target
therapy along group in dynamics after 6 months of therapy; -20,4+2,0 and -14,8+2,2, p=0,036 in target therapy + TACE
group in dynamics after 6 months of therapy.

Conclusion. GLS can be used to determine preclinical myocardial systolic dysfunction in patients undergoing anticancer
therapy.
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Beepenue. CepaeuHo-cocyauctble 3abonesaHus (CC3) ocTtaloTcs OAHOM M3 rMaBHbIX NpobreM 34paBoOXpaHeHNs,
3aHMMas Bedyllee MecTo B CTpykType 3abonesaemocT M CMEPTHOCTM. YacTota comyTCTBYOLWWX 3abonesaHuit
yBENMNUMBAETCS C Bo3pacToM, U koraa CC3 coyeTaroTcs ¢ pakoBbiMW 3aBoneBaHNaMM, 3TO CO34AET Cepbe3Hble Npobnemsi
ANs 30paBOOXPaHEHNS.

Llens. Llenbto aaHHoOro uccnenoBaHus 6bino BbISBAEHUE PaHHUX 3XOKapAMOrpadnieckuX U3MEHEHMI MUOKapaManbHO
OUCOYHKUMWM Y MAUMEHTOB C rematouennionsapHon kapuuHomon (FLK), He wMeroLLmx npeaLuecTByLLMX CepaevHo-
cocyaucTbix 3aboneBaHmii, KOTOpble MOMyyany TapreTHyld Tepanuio kak B MOHOTEpanuM, Tak M B KOMOMHauun C
TpaHcapTepuanbHon xummnoambonusauuein (TAXD).

Matepuanbl u metoabl. B faHHOM MpOCNEKTUBHOM WccregoBaHuM yyacteoBanu 73 nauuenta ¢ LK, kotopble
nonyyanu TapreTHyt Tepanuio copadeHnbom mnm kombuHaumo copadeHnba m TAXD (mokcopybuumH). lMaumeHTam
BbIMONHANM CEpuio 3XOKapanorpadMyeckoro UCCnefoBaHus [0 Hadyana NeyeHus M yepe3 6 mecsueB nocne crapTa
nevenms. OueHnBanucb napameTpbl: pakuus Boibpoca nesoro xenygouka (OBJDK), koHeuHbI gnactonnueckuit 06bem
nesoro xenygouka (KOO JTXK), koHeuHbIit cucTonuyeckuii 06bem nesoro xenyaouka (KCO JDK) u rnobanbHyto npogonbHyto
pecopmaumto nesoro xenygoyka (GLS). [ins cratuctdeckoint 06paboTki MCNoMnb3oBanuch HenapaMeTpUYECKUA KpUTepui
MaHHa-YUTHW (ans cpaBHEeHUs TPpynn), KPUTEPUA YWNKOKCOHA (Ans aHarm3a BHyTpu rpynn) v t-Tect CrtblogeHTa ans
napameTpOB C HOPMarbHbIM pacnpegeneHueM, Npu 3TOM CTaTUCTUYECKN 3HAUMMbIMU CHUTannCh paanuyus npu p<0,05.

PesynbTatbl. VcxogHas ®BIDK go Havana neveHus copadeHnbom coctasuna 61,6 + 4,4% B rpynne copacennba u
58,2 £ 3,9% B rpynne copadeHnd + TAXD. Yepes 6 mecsaLeB He ObINO CTaTUCTUYECKW 3HAUMMBIX M3mMeHeHun OBITK, KOO
MK n KCO JXK B 06eux rpynnax. OgHako Obino BbISBNEHO CTAaTUCTUYECKM 3HAUMMOe CHkeHne (GLS): -14,2+291n-14,8 +
2,2 B rpynne koMbuH1poBaHHo! Tepanum (p=0,044); -20,1 £ 2,6 n -14,2 + 2,9 B rpynne copadenn6d (p=0,029); -20,4 + 2,0 n
-14,8 £ 2,2 B rpynne copadpennd + TAXS (p=0,036).

BbiBop. [nobanbHas npoponbHas gedopmauus MOXeT ObiTb WCMOMb3oBaHa ANA BbISBNEHU [OKTMHUYECKON
MWUOKapAManbHON CUCTONIMYECKON ANCKDYHKLMM Y NaLMEHTOB, NPOXOASLLMX NPOTMBOOMYXOMNEBYHO TEPANMIO.

Knrouesnble croea: 2enamouenionsipHas KapyuHoma, KapOuomoKCUYHOCMb, 3XoKkapduoepacghus, Muokapo.
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Kipicne. Xypek-kaH Tambipnapsl aypynapbl ((KKA) geHcaynbik cakTayablH, Herisri MacenepnepiHin, Gipi 6ona oTbipbin,
aypy MeH eniM KypblNbIMbIHAA XeTeKWi OpbiH anafbl. KOCbIMLLA XypeTiH aypynapablH, Xuinir xac ynraitFaH cabiH
apTagbl xaHe XXKA katepni icikneH bipikTipinreHge, Oyn AeHcaynblk cakTay yLiH eneyni Macenenep kayniH Tyabipagbl.

Makcatbl. Byn 3epTTeygiH, MakcaTbl MOHOTepanusga [fa, TpaHcapTepusnbik XumuoambonusauusmeH (TAXJ)
OipikTipinyge e MakcaTTbl Tepanusl anfaH angblHfbl KyPek-kaH Tamblpnapbl aypynapbl XOK renaTouenmonspibik,
kapuuHomacs! (LK) 6ap empenywinepae Muokapa AMCHYHKLMSACHIHbIH, €pTe 3XoKapanorpadvsiibik, e3repiCTepiH aHbIKTay
oongapl.

Matepuangap meH agictep. Ocbl NPOCNEKTUBTI 3epTTeYre copadpeHnbneH MakcaTTbl Tepanust Hemece copadeHnt nex
TAXE (gokcopybuupmH) kombuHauusiciH anan 73 LK 6ap naumeHTTep katbicTbl. MNauneHTTepre emaey bactanraHsa femiH
XoHe empey OacTanfaHHaH keliH 6 anpaH keliH Oipkatap axokapavorpadusnbik 3epTTeynep xyprisingi. Keneci
napameTpnep: Con KapblHLIaHbIH, WbiFapbiny (anactay) dpakuuscel (LVEF), con KapblHWaHbIH, COHFbl AMacTonanblk,
kenemi (LVEDV), con KapblHIWaHbIH, COHFbI cucTonanbik kenemi (LVESV) xesHe con kapblHLWaHbIH, robangsl 60mmbik
pecopmauuscel (GLS) barananabl. CTatucTukanbik eHaey yiwiH MaHHa-YWTHUAIH, napameTphik emec kputepuii (tonTapabl
canbICTbIpy YLUiH), YWIKOKCOH KpwuTepwili (TomTap iwiHgeri Tamgay yuiH) xaHe CTblOAEHTTIH, KanbinTbl yRecTipiM
napameTpnepi yLiH t TecTi konaaHbinabl, p<0,05-Teri anbipMaLLbINbIKTaP CTATUCTUKANbIK, MaHbI3abl 60MbIN caHangbl.
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Hatnxenep. bactankpl con KapbiHWaHbIH, LWbiFapbiny (anactay) dpakuuscel (LVEF) copadenubnen empeyni
Hacramac BypbiH copadeHnd TobbiHaa 61,6 £ 4,4% xsHe copadennd + TAXE TobeiHaa 58,2 + 3,9% kypaabl. 6 angaH
kemiH eki Tonta ga LVEF, LVEDV, xsHe LVESV cratucTukanbik Madbi3gbl e3srepictep 6OonfaH ok. Ananga,
CcTaTUCTMKanbIK MaHbl3abl TemeHaey (GLS) aHbikTanmbl: apanac Tepanus TobbiHaa -14,2 + 2,9 xaHe -14,8 £ 2,2 (p=0,044);
copacdeHnb TobbiHaa -20,1 £ 2,6 xaHe -14,2 + 2,9 (p=0,029); copacennd + TAXE TobbiHAa -20,4 + 2,0 xaHe -14,8 £ 2,2

(p=0,036).

KopbITbIHABI. ICikke KapChl TepanusiHbl kabblngan xaTkaH HaykacTapaa KnuHUKara AEiHM MAOKapLAThIH, CUCTONANbIK
AMCYHKUMACHIH aHblkTay yLUiH rnobangsl 6onnbik AedopMaLlmsaHbl kongaHya 6onagbl.
Tyliindi ce3dep: 2enamouenonspbIK KapyUuHoMa, KapouoybImmbIbIK, 3XoKkapouoapagusi, MUOKapO.

[faliekces ywiH:

Kybekosa C., Pub E., 3azopynsa H., Manaes H., bukmawes [., XXykywesga LUl ['enaTouenntonspbl kapumHomacs! 6ap
HaykacTapgafbl XUMMOTEpanusl aCepiHeH TyblHAaFaH axokapamorpadmsnbik esrepictep /| FbinbiM xoHe [eHcaynbik
cakray. 2025. Vol.27 (6), b. 47-53. doi 10.34689/SH.2025.27.6.006

Introduction

Despite the rapid development of cardiology and
cardiac surgery, cardiovascular diseases remain a major
problem, causing significant harm to the health of the global
population [7, 10]. Kazakhstan is no exception, and
cardiovascular diseases occupy a leading position in the
structure of morbidity and mortality. Despite of the
measures on prevention and treatment the general
cardiovascular morbidity (CVD) for the expired years of the
XXI century in the Republic of Kazakhstan has increased by
2,5 times, from 6775,6 on 100 thousand population in 2001
up to 16982,9 in 2022 [26]. The first registered CVD in
adults (18 years and older) during these years has
increased from 1841,3 (2001) to 4378,6 (2020) per 100
thousand population, including arterial hypertension (AH)
from 614,0 to 2138,9, ischemic heart disease (IHD) from
321,5 to 604,2 and cerebrovascular disease (CVD) from
210,3 to 433,7 respectively. The growth of CVDs, along with
other factors, to some extent is due to the increase in life
expectancy. The vast majority of CVDs are in the elderly
and old age, and they are more likely to have comorbid
diseases. Approximately 80% of elderly people have three
or more diseases [2, 13, 27], which significantly increases
mortality, so with two or more diseases it reaches 82% [15,
21].

The  above-mentioned  circumstances  become
especially relevant when CVD is combined with
oncopathology [4, 5, 8, 28]. The analysis by K.C. Stoltzfu et
al.[8] of 7529481 lethal outcomes of cancer patients
showed that in 5,24 % of the causes were the heart
diseases and mortality rate from CVD made 10,61/10000
man-years, and the standardized coefficient was 2,24 (95%
Cl: 2,23-2,25). The authors noted that the risk of CVD
mortality increases with age and increases in cancer
survivors over time. Here, it should be noted that first-
diagnosed cancer morbidity in Kazakhstan, over the past 20
years has decreased from 195.9 (2001) per 100,000
population to 94.2 (2020), also significantly decreased
mortality from 134.4 to 75.0 respectively.

Every year, the oncology field is developing more and
more, with minimally invasive surgery using targeted
chemotherapy  drugs, such as hepatic artery
chemoembolization (TACE), and new classes of
pharmaceutical groups appearing for the treatment of
cancer patients. Unfortunately, the use of antitumor drugs
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leads to the development of cardiotoxicity, worsening the
quality of life of patients and the survival prognosis [14].

Echocardiography is a key noninvasive method for the
early detection of cardiotoxicity in patients receiving
potentially cardiac-damaging therapies. This method allows
for the assessment of structural and functional changes in
the myocardium, which can appear long before the
development of clinical symptoms. Determining the ejection
fraction and global longitudinal strain (GLS) helps detect
subclinical reductions in cardiac contractility. Regular
echocardiographic monitoring allows for timely treatment
adjustments, reducing the risk of heart failure progression.

Due to its high availability and safety, echocardiography
remains the primary tool for monitoring cardiac function
during chemotherapy and other potentially cardiotoxic
treatments.

For two years we have providing a project of
identification early potential CVD complications in patient
with  HCC. The main aim is to identify earlier
echocardiographic changes of myocardial dysfunction in
patients  with  liver cancer without concomitant
cardiovascular ~ diseases that developed  during
chemotherapy and chemotherapy in combination with
transcatheter arterial embolization (TACE).

Materials and methods. The result of the article is a
subanalysis in a prospective study performed under grant
from the Ministry of Education and Science of the Republic
of Kazakhstan  (Individual  Registration ~ Number
AP19176025). The study was approved by the Ethical
Commission of NJSC Astana Medical University (No. 21
from 09/2023). This subanalysis included 73 patients over
18 years of age with hepatocellular carcinoma who were
followed from October 2023 to November 2024 at the
clinical site of Astana Medical University. Patient selection
was carried out using a continuous method, including
patients with histologically verified hepatocellular carcinoma
without cardiovascular diseases. Before inclusion in the
study, all patients signed informed consent. They were
divided into two groups depending on the chemotherapy
method: targeted therapy with sorafenib (Nexavar, Bayer,
Germany) at a dose of 800 mg per day (n=29) or targeted
therapy with TACE doxorubicin (Zuvidox, OncoAce, India)
at a dose of 50 mg (n=44). We monitored the
echocardiographic parameters of patients before the start of
therapy and 6 months after the start of therapy.
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Exclusion criteria included patients under 18 years of
age, those with metastatic liver cancer, cardiovascular
diseases, other types of malignancies, any intraventricular
conduction abnormalities, heart rhythm disturbances,
gjection fraction less than 50% and a glomerular filtration
rate (GFR) less than 30 mL/min.

Al patients underwent serial 2DE studies (GE
Ultrasound System, Vivid E95, GE Healthcare, Milwaukee,
WI) before and 6 months after initiation of chemotherapy.
Dedicated apical 2- and 4-chamber images were obtained
for measurement of bi-plane left ventricular ejection fraction
(Simpson method). For measurement of GLS apical 4-, 3-,
and 2-chamber images of the LV were obtained for 3
cardiac cycles at high frame rates (40 to 80 frames/s) Peak
systolic GLS was measured using EchoPAC version 202
(AFI, GE). The following measurements were taken: left
ventricular ejection fraction (LV EF,%), left ventricular end-
diastolic volume (LVEDV, mi/m?) and left ventricular end-
systolic volume (LVESV, mlim?) corrected for body surface
area and global longitudinal strain (GLS) of the left ventricle
[16, 24].

Statistical analysis was performed using the statistical

method U Mann-Whitney (between groups) and Wilcoxon
criterion (within group) were used for samples with irregular
distribution. Student's t-test was used for parameters with
normal distribution. Statistically significant differences were
considered at p<0.05. Data are presented as median, 25th
and 75th percentiles, mean and standard deviation; binary
variables are presented as frequencies in absolute values
and percentages.

Results

Table 1 shows the characteristics of patients suffering
from hepatocellular carcinoma. In the targeted therapy
group, 38% were women, in the targeted therapy with
TACE group, 47%. The average age was 58+10.7 and
60+8.2, respectively. There were no differences in general
clinical laboratory parameters between the two subgroups
and the data did not go beyond the reference values; the
ejection fraction parameters were also within the normal
range. Surgical treatment was low in both subgroups and
amounted to 27% and 32%. There was no difference in
blood pressure between the groups, while heart rate was
slightly higher in the group of patients receiving targeted
therapy with TACE - 69 bpm vs 73 bpm in targeted therapy

package SPSS, version 26 (IBM, USA). The nonparametric ~ with TACE (Table 1).
Table 1.
Characteristics of patients on targeted and targeted therapy with TACE.

Indicator Targeted therapy along (n =29) | Targeted therapy + TACE (n=44) p
Female gender, people (%) 11 (38%) 21 (47%) 0,467
Age, years old 58+10,7 60+8,2 0,782
Duration of disease, months 12,6+4,6 7,6£3,3 0,037
Hemoglobin, g/l 122,4+20,6 118,3+13,4 0,487
Potassium, umol/L 416411 3,89+0,82 0,140
Glucose, mmol/L 5,4+1,8 5,242 4 0,422
Creatinine, ymol/L 76,417 4 88,9+13,9 0,067
Systolic blood pressure, mm Hg 128+13 130+12 0,251
Diastolic blood pressure, mm Hg 84110 79+12 0,540
Rest heart rate, beats per min 6918 7318 0.049
Operative treatment, people (%) 8 (27%) 14 (32%) 0,019

Echocardiographic parameters showed no differences
between the two groups and were within normal range
before starting therapy. Echocardiographic parameters of

the targeted therapy and targeted therapy with TACE are
summarized in Table 2.

Table 2.
Echocardiographic parameters of patients in both groups before starting therapy.
Indicator Targeted therapy along (n =29) Targeted therapy + TACE (n=44) p
LV EF, % 61,6444 58,2+3,9 0,299
LVEDV, ml/im2 56,5174 55,7480 0,058
LVESV, mli/m2 22,9432 23,131 0,082
GLS, % -20,1£2,6 -20,4+2,0 0,199
After 6 months, performed a follow-up  decrease in both groups, decrease to -14,2+2,9 in targeted

Echocardiogram. LV EF, as well as end-diastolic and
LVEDV and LVESV values, were within normal ranges,
while the GLS index began to statistically significantly

therapy group and -14,8+2,2 in targeted therapy with TACE
(p=0.044) (Table 3).

Table 3.

Echocardiographic parameters of patients in both groups after 6 months targeted therapy.

Indicator Targeted therapy along (n =29) Targeted therapy + TACE (n=44) | p

LV EF, % 60,1+4,4 59,4141 0,061
LVEDV, ml/m2 56,2+7,1 56,7+7,8 0,091
LVESV, mi/m2 22,6 £3.5 21,9437 0,086
GLS, % -14,242,9 -14,8+2,2 0,044
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We also compared echocardiographic parameters
within groups using different treatment protocols. A
statistically significant reduction in GLS was observed in the

targeted therapy along group 6 months after the start of
therapy (-20,1+2,6 vs -14,2+29, p=0,029) (Table 4).

Table 4.
Echocardiographic parameters of patients in the targeted therapy group along in dynamics after 6 months of
therapy.
Indicator Targeted therapy along (n =29) | Targeted therapy along after 6 months (n=29) | p
LV EF, % 61,6444 60,1444 0,312
LVEDV, ml/m2 56,5+7,4 56,2+7,1 0,074
LVESV, mi/m2 22,9432 22,6 £3.5 0,09
GLS, % -20,1+2,6 -14,2+2,9 0,029

In patients of the target group + TACE, a statistically
significant decrease in GLS was also observed, amounting

to -20,4+2,0 before the start of therapy and -14,8+2,2
(p=0,036) after 6 months from the start of therapy (Table 5).

Table 5.

Echocardiographic parameters of patients in the target therapy + TACE group in dynamics after 6 months of therapy.

Indicator Targeted therapy + TACE (n=44) Targeted therapy + TACE after 6 months (n=44) | p

LV EF, % 58,2+3,9 59,4141 0,061

LVEDV, ml/m2 55,748,0 56,7+7,8 0,095

LVESV, mi/m2 23,1131 21,9437 0,084

GLS, % -20,442,0 -14,8+2,2 0,036
Discussion left ventricular systolic dysfunction. But it is important to

The problem of cardiotoxicity in cancer patients is
increasingly attracting the attention of the medical
community. Cardiovascular disease plays a significant role
in the administration of cardiotoxic antitumor therapy. In
cardiac patients receiving chemotherapy, the risk of
developing complications increases severalfold [17,18].
According to Morris P.G. et al. [22], the presence of arterial
hypertension in patients receiving trastuzumab was 1.89
times higher than in those receiving trastuzumab. There is
accumulated experience and data of long-term observation
of cancer survivors, which shows various complications -
from myocardial dysfunction, myocardial remodelling and
reduced contractility to potentiation of arrhythmogenesis
with influence on all types of cells of the cardiac conduction
system. The cardiotoxic effect of chemotherapy can be
manifested by a wide range of Echocardiography changes,
including reduction of left ventricular ejection fraction,
increase LVEDV, LVESV and GLS reduction. [1, 12, 26].

Baseline LVEF and GLS levels are recommended for all
patients undergoing TTE before initiating cardiotoxic
anticancer therapy to stratify the risk of anticancer drugs
and identify significant changes during treatment. Most
often, left ventricular injury is a consequence of
cardiotoxicity in patients undergoing anticancer therapy.
Changes in loading conditions frequently occur during
chemotherapy (eg, volume gain due to intravenous fluid
administration, volume loss due to vomiting or diarrhea,
changes in blood pressure and heart rate due to pain or
stress) and can affect cardiac volume, LVEF, and GLS
quantification. Echocardiography is undoubtedly the primary
noninvasive and reproducible method. However, visible
changes, such as increased LVEDV and LVESV, which
characterize a decrease in left ventricular ejection fraction,
are usually irreversible.

It's important to remember that a normal left ventricular
ejection fraction does not rule out damage and decreases
as heart failure progresses. However, the left ventricular
ejection fraction is a reliable test for the early detection of

o1

remember that strain measurements may vary between
different equipment, so it is recommended to perform serial
GLS measurements for each patient using the same
device/software.

The most important in identifying cardiotoxicity is its
early, reversible detection [27]. Undoubtedly, GLS
determination is the primary noninvasive method for the
early detection of left ventricular systolic myocardial
dysfunction [25, 29]. Yes, GLS has some limitations: high
software requirements, an experienced physician, a normal
heart rate, and sinus rhythm. However, these should not be
a limitation in identifying myocardial dysfunction in cancer
patients [28].

Bellinger A. M. et al. reported that anthracyclines cause
cardiomyocyte death, leading to irreversible myocardial
damage [3]. The extent of this damage depends on the total
dose of the anticancer drug. Additionally, anthracyclines
can cause cardiac rhythm and conduction disorders in 16-
36% of cancer patients. While our study did not detect
reduced ejection fraction, we observed differences in GLS
after 6 months of therapy.

Our results are supported by studies conducted in
cancer patients. A study by Gonzalez-Manzanares et al.
identified of patients on antitumor therapy in patients with
acute leukemia subclinical decrease in GLS before changes
in left ventricular ejection fraction [9]. Another study by
Niemeléd J. et al. demonstrated that patients with different
malignancies had abnormal LV longitudinal strain and 70%
of patients had normal LV ejection fraction [23].

Our subanalysis demonstrated a stable decrease in the
GLS level, both within the group of patients with target
therapy along (-20.1£2.6 vs. -14.2+2.9, p=0.029) and with
target therapy + TACE (-20.4£2.0 vs. -14.8+2.2, p=0.036),
as well as with the appointment of group therapy under
different treatment protocols (-14.2+2.9, -14.8+2.2,
p=0.044).

Unfortunately, our study has several limitations. The
quality of documentation remains inconsistent. Some



Hayka u 3apaBooxpanenue, 2025 T.27 (6)

OpI(IFI/IHaJIbHOC HCCJICJOBAHHUC

missing data regarding the frequency of therapy and
periods when the patient was off treatment may introduce
some errors. Although echocardiography in our study was
performed directly by the researchers, extrapolating these
results to all patients likely has some limitations. All cases
for both medical examination and medical history collection
were intentionally selected, which may have introduced
some bias.

Conclusion

According to Felker G.M. (2000), fibrotic focal changes
dominated in myocardial histopreparations in patients
receiving traditional chemotherapy with taxanes and
anthracyclines, possibly as a consequence of
cardiomyocyte apoptosis during therapy with these
chemotherapy drugs [6]. The appearance of clinical
symptoms such as chronic Heart Failure requires a long
period of time and irreversible changes on
echocardiography, such as a decrease in the LV EF. Thus,
the inclusion of GLS in diagnostic and treatment protocols
for patients with oncological diseases helps to identify
cardiotoxicity at early stages and prevent the development
of left ventricular systolic dysfunction [11, 24].

In patients with HCC without cardiovascular pathology,
comparison between the groups of targeted therapy along
and targeted therapy + TACE, as well as observation within
the groups in dynamics for 6 months after the start of
therapy showed a decrease in GLS. The GLS has proven to
be a valuable diagnostic parameter for predicting subclinical
cardiac dysfunction and predicting future significant decline
in LVEF in cancer patients. The results highlight the
importance of careful monitoring of Echocardiographic
characteristics during targeted chemotherapy without or
with TACE, especially given the potential risk of adverse
cardiovascular events. Our findings significantly contribute
to the accumulating evidence on chemotherapy-induced
Echo changes in HCC patients. This necessitates
comprehensive cardiac monitoring and personalized
treatment strategies for this vulnerable population.
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