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Background: Cancer and cardiovascular diseases are prevalent worldwide, especially in the developed world. Chemotherapeutic agents can cause
short- and long-term cardiotoxic effects ranging from asymptomatic and transient to clinically significant and long-lasting cardiac events. Using
of left ventricular ejection fraction (LVEF) is considered the most important component in the prediction and detection of cardiotoxicity caused
by chemotherapy. The drop in LVEF occurs mostly in the last stages, and hence, it is not sensitive in picking early cardiac toxicity. A reduction in
global longitudinal strain (GLS) by speckle tracking echocardiography (STE) is proposed to be the earliest indicator of myocardial dysfunction.
This study aimed to assess the role of STE and three-dimensional (3D) EF in early detection of cardiotoxicity in patients receiving cardio-toxic
chemotherapy. Materials and Methods: This is a cohort prospective study that was carried out in Benha University Hospitals were 99 patients
with different malignancies on different chemotherapeutic regimens were recruited aiming to evaluate the role of 3D echocardiography in early
detection of cardiotoxicity of chemotherapy, thorough history, examination, and 3D echocardiography was done. Results: In this study, 99 patients
were included, with mean of age was 55 years, 30.3% of patients were males and 66.7% of patients were female. The median two-dimensional
EF was 67.3%, which decreased to 63.0% at 3 m follow-up. While 3D EF was 60.25%, which decreased to 56.0% at 3 m follow-up. GLS
was —22.5 at 0 m and — 20.4 at 3 m follow-up. GLS reduction >—8.9% at 3 months follow-up correlated with decreased 3D EF% <53% with
86.7% sensitivity and 58% specificity. Conclusion: in patients receiving cardiotoxic chemotherapy, the reduction in GLS preceded the decrease
in EF. Hence, the early detection of this reduction could help to modify chemotherapeutic regimens to avoid irreversible cardiac damage.
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INTRODUCTION symptomatic heart failure, etc., The extent of cardiotoxicity
depends on the type of treatment utilized and the mechanisms of
cardiac damage involved. There are two types of cardiotoxicity;
type 1 cardiotoxicity is caused by inhibiting topoisomerase
IIb in cardiomyocytes and inducing deoxyribonucleic acid

The incidence of cancer-related mortality was decreasing
worldwide during the past 2-3 decades recently patients
who were diagnosed with a malignant disease has improved
outcome with better survival, as a result of the development
of novel treatments for malignant diseases.!"-
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double-strand breaks and transcription changes, which is
permanent and irreversible; whereas type 2 cardiotoxicity
is dose-dependent and reversible, caused by the blocking of
human epidermal growth factor receptor 2 (HER2), which
is expressed on cardiomyocytes in addition to tumor cells.
Anthracyclines such as doxorubicin and epirubicin cause
type 1 cardiotoxicity and type 2 are caused by trastuzumab."!

The time point when cardiotoxicity becomes clinically
manifest varies substantially; some cancer treatments induce
side effects that appear early after exposure and therefore, may
adversely affect oncological therapy while others generate
cardiac injuries resulting in clinical problems only years
later. The prediction of long-term cardiovascular prognosis is
frequently challenging because patients with cancer typically
receive multiple cancer drugs and sometimes radiation, with
the potential for cardiotoxic effects from interactions among
the different therapeutic modalities.[

However one of the leading causes of morbidity and
mortality in cancer patients is a cardiac adverse effect of
chemotherapeutic agents.

About 60% of patients will die when they developed heart
failure within 2 years of receiving anthracyclines as they can
induce progressive cardiac remodeling as a late consequence
of earlier myocyte damage, resulting in late cardiomyopathy,
while others may cause transient cardiac dysfunction without
long-term consequences.>!

Hence during the treatment of malignant diseases, we must
consider cardiac toxicity and attention for early recognition
and management of such complications.”

Patients receiving anticancer therapies known to be associated
with cardiotoxicity should be considered as stage A HF
patients (at risk of HF but without structural heart disease or
symptoms of HF).1¥]

While cardiovascular risk factors should be controlled
in all patients with cancer, a thorough cardiovascular
risk factor assessment is essential before the initiation of
anticancer therapies, especially those therapies with known
cardiovascular toxicities. A comprehensive evaluation with
appropriate initiation of risk reduction strategies may decrease
the likelihood of developing cancer-related cardiovascular
complications and/or disease."!

Cardiac toxicity is defined as a reduction of the left ventricular
ejection fraction (LVEF) from baseline 55% by about 5%in
symptomatic and 10% in asymptomatic patients.!'%

This decrease should be confirmed by repeated cardiac imaging
done 2-3 weeks after the baseline diagnostic study showing the
initial decrease in LVEF. The LVEF decrease may be further
categorized as symptomatic or asymptomatic or concerning
reversibility.[']

Cardiac toxicity differs according to the type of drug used
and the mechanism of cardiac injury. Type 1 is related to

anthracyclines with a cumulative dose effect; this agent
leads to double-strand deoxyribonucleic acid damage and
topoisomerase [IB inhibition in cardiomyocytes. The affection
with anthracyclines is permanent and irreversible.['>!?

Type 2 is related to targeted therapy anti-epidermal growth
factor receptor 2(HER 2) such as trastuzumab, which is
expressed on malignant cells and cardiomyocytes. This leads
to the loss of the HER2 survival pathway. The effect of targeted
therapy is reversible and not cumulative effect.!'¥

Echocardiography is considered a common method for
monitoring of cardiac toxicity, as it enables the identification
of LV dysfunction, valve, and pericardial diseases, especially
LV systolic dysfunction. The conventional echo parameters
like LVEF, are not sufficiently sensitive for the detection of
early changes in cardiac function.!'”’

Theuse of LVEF has important limitations like technique-related
variability. Furthermore, the reduction in LVEF is often a late
phenomenon, with failure to recover systolic function in up to
58% of patients despite intervention due to late diagnosis.['*!”!

The main limitation of two-dimensional (2D) echocardiography
is its relatively moderate reproducibility, which can be improved
by the use of three-dimensional (3D) echocardiography. The
latter is associated with the best day-to-day reproducibility.['”)

However remains dependent on image quality, availability,
and operator experience. For serial evaluation of patients with
cancer, LVEF measurements should ideally be performed
by the same observer with the same equipment to reduce
variability.!'!

Newer echocardiographic techniques such as 3D
echocardiography and speckle tracking echocardiography
(STE)-derived global longitudinal strain (GLS) imaging is
better used for the early detection of subclinical LV systolic
dysfunction.!'¥]

Global systolic longitudinal myocardial strain (GLS) has been
reported to accurately predict a subsequent decrease in LVEF.
Acrelative percentage reduction of GLS of. 15% from baseline
is considered abnormal and a marker of early LV subclinical
dysfunction.!'”)

Until the standardization of strain imaging through different
vendors is fully achieved, the current recommendation is to use
the same equipment for the longitudinal follow-up of patients
with cancer to facilitate the interpretation of the results.*

Normal ranges for GLS are defined as mean GLS of — 19.7%
and a 95% confidence interval of — 20.4% to — 18.9%.
The diagnosis of cardiotoxicity in both asymptomatic and
symptomatic LV dysfunction patients is established by early
fall in GLS by STE between 10% and 15%.'%

Aim of the study

This study is aimed to assess the role of 3D and STE in the
early detection of cardiotoxicity in patients receiving different
chemotherapeutic regimens.
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MaTeriALS AND METHODS
Study design

This cohort prospective study was conducted at the
Hemato-oncology unit, Internal Medicine Department, and
Cardiovascular Department, from May 2018 to May 2020, and
it was approved by the ethical committee of our University,
and written consents were obtained from the included patients.
After informing the patients about the nature of the study
and written consent was taken, 99 patients were included
after fulfilling the following inclusion criteria: patients with
newly-diagnosed various types of malignancies for which
cardiotoxic chemotherapeutic agents were planned to be
prescribed in their treatment regimens, both males and females,
and adult patients aged >18. Exclusion criteria included
hypertensive patients, patients with rheumatic, congenital, or
ischemic heart diseases, diabetic patients, patients with other
endocrinal, metabolic, or systemic diseases that have cardiac
effects, patients receiving any other cardiotoxic therapeutic
agents, smokers, and alcoholics.

The patients were subjected to full medical history and
thorough clinical examination at Hemato-oncology Unit,
Internal Medicine for proper selection of included patients.
Venous blood samples were obtained from each patient
for performing routine laboratory investigations, including
complete blood count, erythrocyte sedimentation rate, liver
function tests, renal function tests, fasting, and postprandial
blood sugars, glycosylated hemoglobin, and blood lipids
profiles. Tumors markers, imaging studies, and tissue
biopsies were performed to determine the size, type, and
stage of malignancy, and the appropriate chemotherapeutic
regimens were defined. Then, the patients were sent to the
cardiology department where electrocardiogram (ECG) and
echocardiography were done at time 0 before the beginning
of the chemotherapy regimen. The patients then return to
Hemato-Oncology Unit, Internal medicine Department, for
receiving their chemotherapeutic regimens. After completing 3
months of chemotherapy regimens, the included patients were
sent again to the Cardiology Department for re-evaluation by
ECG and echocardiography. The results of 2D, 3D, and GLS
were compared using Philips EPIQ 7 device; the GLS was
measured in standard apical two-, three-, and four-chamber
views, and aortic valve closure is used for timing of end-systole.

Echocardiographic methods

All patients underwent standard Doppler echocardiographic
examination using M5Sc 2D transducer with the harmonic
capability and a 3D volumetric transducer (4 V) for real-time
echocardiographic dataset acquisition of the left ventricle by a
Vivid E9 XDclear ultrasound machine (GE Healthcare, Norway).

All 2D and 3D echocardiography were done by the single operator
on the same machine to avoid inter-observer and inter-device
variability and discrepancies in the techniques. Intra-observer
variability is <6% for global longitudinal and circumferential
strain, and <9% for global transverse and radial strain in 2D strain
imaging and relative mean errors of 4.9%-7.3% for 3D.[2*2!!

A standard 2D echocardiographic examination was done, and
the quantitative analysis of the left ventricle was performed
according to the recommendations. 2D EF was derived from
LV end-diastolic volume and end-systolic volume , which was
calculated according to the modified Simpson rule in apical
four- and two-chamber views.*

2D and 3D STE was performed on the same machine and were
analyzed as per standard protocols.?

We calculated 2D GLS as the average of 18 myocardial
segments which were recorded in three apical views.?

Statistical analysis

Statistical analyses were performed using SPSS (Statistical
Package of Social Science) version 20 (SPSS Inc., Chicago,
I1linois, USA). Quantitative data were expressed in numbers,
range, mean, and standard deviation. Qualitative data were
expressed in frequencies and percentages. The Student’s #-test
was used for comparison of mean values of two groups of
quantitative data. Value of P <0.05 (P <0.05) was considered
statistically significant.

ResuLts

The current study included 99 patients, their mean age
was 55 years (interquartile range [IQR], 44-60 years),
of them 30 (30.3%) were male. The most common
malignancy was cancer breast (n = 40, 40.4%), followed
by non-Hodgkin’s lymphoma (n = 24, 24.2%), then
ovarian cancer (n = 12, 12.1%) [Table 1]. The most
common chemotherapeutic regimen used was Adriamycin,
Cyclophosphamide, and Taxol (AC/T) (n = 32, 32.3%)
followed by Cyclophosphamide, Hydroxydaunorubicin,
Oncovin, and Prednisone (CHOP) (n = 24, 24.2%) [Table 1].

Median 2D EF% was 67.3% (63.23-68.2) at 0 month which
decreased to 63.0% (59.0-64.45) at 3 months follow-up. 3D
EF% was 60.25% (56.13-61.0) and 56.0% (52.08-57.5) at 0
and 3 months, respectively. GLS was — 22.5(—20.25:—22.8)
at 0 month and — 20.4 (—18.43:-20.88) at 3 months
follow-up [Tables 1 and 2].

There was a significant effect of gender on the GLS, as there
were lower values seen in males patients when compared
to female patients at both baseline and 3 months. Median
GLS at 0 months for males and females was — 18.9:-20.25%
and — 22.5:-22.9%, respectively. While median GLS
at 3 months for males and females was — 16.9:—18.5%
and — 20.35:—20.95%, respectively, and this was statistically
significant P < 0.001 [Tables 3 and 4].

Of the studied patients, 23 (23.2%) patients had a significant
reduction in the GLS at 3 months follow-up (10.27%),
where their GLS decreased from — 20.9 (—18.9:—22.5)
to — 18.7 (—16.9:-20.1), [Table 5].

The GLS reduction cutoff value was 9.7 at 0 months with
sensitivity 100% and specificity 70.8%, PPV was 9.7, and the
NPV was 100 [Table 6].

.Intemational Journal of the Cardiovascular Academy | Volume 6 | Issue 4 | October-December 2020 171




Ebaid, et al.: Detection of cardiotoxicity in cancer chemotherapy

The GLS reduction >—8.9% at 3 months follow-up correlates
with decreased 3D EF% <53% with sensitivity 86.7% and
specificity 58% [Table 7].

Discussion

Cardiotoxicity as an adverse event of chemotherapy includes a
range of cardiac problems, including heart failure, myocardial
ischemia or infarction, hypertension, thromboembolism, and
arrhythmias.*!

The extent of cardiotoxicity depends uon many factors relating
to the chemotherapy used as well as patients, such as type of

Table 1: Data of the studied patients

Value (n=99)
55.0 (44.0-60.0)

Age, median (IQR)

Gender, n (%)
Male 30 (30.3)
Female 69 (69.7)

Regimen, n (%)

A 20 (20.2)
ABVD 9(9.1)
AC/T 32(32.3)
CHOP 24 (24.2)
FAC 8(8.1)
MAVC 6 (6.1)
Cancer type, n (%)
Cancer bladder 6(6.1)
Breast cancer 40 (40.4)
HL 9(9.1)
NHL 24 (24.2)

Ovarian cancer 12 (12.1)

STS 8(8.1)
Her2, n (%) 8(8.1)
2D EF at 0 month, median (IQR) 67.3 (63.23-68.2)
2D EF at 3 months, median (IQR) 63.0 (59.0-64.45)
3D EF at 0 month, median (IQR) 60.25 (56.13-61.0)
3D EF at 3 months, median (IQR) 56.0 (52.08-57.5)
GLS at 0 month, median (IQR) —22.5(-20.25: —22.8)
GLS at 3 months, median (IQR) —20.4 (—18.43: —20.88)

A: Adriamycin, ABVD: Adriamycin-bleomycin-vinblastine-Dacarbazine,
AC/T: Adriamycin-cyclophosphamide/Taxol,

CHOP: Cyclophosphamide -doxorubicin- vincristine -prednisone,

FAC: Fluorouracil-Adriamycin-Cytoxan, MAVC: Methotrexate-
Adriamycin-vinblastine-cisplatin, HL: Hodgkin lymphoma,

NHL: NonHodgkin lymphoma, STS: Sarcoma soft tissue, Her2: Human
epidermal growth factor receptor 2, 2D EF: 2 dimensional ejection
fraction, 3DEF: 3 Dimensional ejection fraction, GLS: Global
longitudinal strain, IQR: Interquartile range

drug, the dose administered during each cycle, cumulative
dose, schedule of administration, route of administration, a
combination of other cardiotoxic drugs, or association with
radiotherapy, preexisting heart disease, history of hypertension,
and age >65 years.!

Strategies for screening and detection of cardiotoxicity include
cardiac imaging (echocardiography, nuclear imaging, Cardiac
magnetic resonance (CMR), and biomarkers (troponin,
natriuretic peptides). The choice of modalities depends upon
local expertise and availability, and several important core
principles should be considered.!

In the current study, the diagnostic value of conventional
standard 2D echocardiography, 2D-GLS, and 3D-derived strain
parameters was evaluated for early detection of LV function
in cancer patients who received different chemotherapeutic
agents.

In our study, the mean age of our patients was 55 years with
IQR (44-60 years) and female patients account for 66.7%
of the total number of studied patients. Moreover, this was
concordant with Motoki et al., who studied cardiotoxic effects
of anthracyclines on 25 cancer patients, and found that the
mean age of patients was 58 £ 11 years and female patients
account for 56% of the studied patients.*®! Furthermore,
this was in agreement with Cadeddu et al., who studied the
possible role of telmisartan in preventing myocardial damage
induced by epirubicin on 49 patients free from cardiovascular
diseases affected by a variety of solid cancers, and found that
the mean age of patients in the study was 56 + 13 years and
female patients represent 76% of patients” also, this was
supported by the study of Baratta ef al., who studied 31 patients
of epirubicin treated cancer patients intending to detect early
preclinical changes that are predictive of the risk for heart
failure, found that the patient’s mean age was 59 + 14 years
and female patients represent 74% of the total studied patients.
Moreover, this could be explained by increase the incidence of
cancer with age and high prevalence of malignancy in females,
especially breast cancer.?®!

In our study, the most common chemotherapeutic regimen used
was AC/T (n =32, 32.3%) followed by CHOP (n =24, 24.2%).
This was in agreement with Baratta et al., who studied
36 patients with a neoplastic disease with normal myocardial
mass and LVEF > 55% receiving chemotherapy treatment and
showed that the most common drugs used were doxorubicin
in 58% and trastuzumab in 22% subjects.l*! Furthermore, this
was concordant with Stoodley et al. who studied 52 women

Table 2: Comparison between 0 month and 3 months 2 dimensional ejection fraction %, 3 dimensional ejection fraction

%, and global longitudinal strain

0 month 3 months Statistical test (2) P
2D EF, median (IQR) 67.3 (63.23-68.2) 63.0 (59.0-64.45) 8.64 <0.001%*
3D EF, median (IQR) 60.25 (56.13-61.0) 56.0 (52.08-57.5) 8.66 <0.001%*
GLS, median (IQR) —22.5 (-20.25--22.8) —20.4 (~18.43--20.88) 8.67 <0.001%*

GLS: Global longitudinal strain, IQR: Interquartile range, 2D EF: 2 dimensional ejection fraction, 3DEF: 3 Dimensional ejection fraction. **Highly significant
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Table 3: Comparison between 0 month 2 dimensional ejection fraction %, 3 dimensional ejection fraction %, and global
longitudinal strain

At 0 month Male (30) Female (69) Statistical test (2) P

2D EF, median (IQR) 61.4 (60.0-63.2) 68.0 (66.9-68.5) 7.82 <0.001%*
3D EF, median (IQR) 55.0 (54.0-56.13) 60.8 (60.0-61.5) 7.72 <0.001%*
GLS, median (IQR) -19.5 (~18.9-—20.25) —22.7 (-22.5--22.9) 7.79 <0.001%*

GLS: Global longitudinal strain, IQR: Interquartile range, 2D EF: 2 dimensional ejection fraction, 3DEF: 3 Dimensional ejection fraction. **Highly significant

Table 4: Comparison between 3 months 2 dimensional ejection fraction %, 3 dimensional ejection fraction %, and global
longitudinal strain

At 3 months Male (30) Female (69) Statistical test (2) P

2D EF, median (IQR) 58.0 (57.0-59.0) 64.0 (63.0-65.0) 7.75 <0.001%*
3D EF, median (IQR) 51.5 (51.0-52.13) 57.0 (56.0-58.0) 7.58 <0.001%*
GLS, median (IQR) -17.6 (—-16.9—18.5) —20.7 (—20.35-—20.95) 7.75 <0.001%*

GLS: Global longitudinal strain, IQR: Interquartile range, 2D EF: 2 dimensional ejection fraction, 3DEF: 3 Dimensional ejection fraction. **Highly significant

Table 5: Percentage reduction in global longitudinal strain at 3 months compared to 0 month

Significant GLS fall Yes (=10%) (23) No (<10%) (76) Statistical test (2) P

GLS 0M, median (IQR) 20.9 (18.9-22.5) 22.6 (21.5-22.9) 2.91 0.004%*
GLS 3M, median (IQR) 18.7 (16.9-20.1) 20.6 (19.6-20.9) 4.05 <0.001%*
% GLS reduction, median (IQR) 10.27 (10.15-10.87) 8.84 (8.27-9.38) 7.24 <0.001%*

GLS: Global longitudinal strain, IQR: Interquartile range, 2D EF: 2 dimensional ejection fraction, 3DEF: 3 Dimensional ejection fraction. **Highly significant

Table 6: Validity of Global longitudinal strain reduction %
for detection of ejection fraction % decrease at 0 m

GLS 3D EF% at0 m
reduction %

<53% (3) >53% (96) P
>9.7 3(100) 28(29.2) 0.029*
<9.7 0(0.0) 68 (70.8)

AUC (95% CI) 0.889 (0.737-1.0)

Cut-off point 9.7

Sensitivity 100

Specificity 70.8

PPV 9.7

NPV 100

Accuracy 71.7

*Significant, P-value >0.05=Considered insignificant, P-value<0.05=
Considered ~ significant, ~P-value<0.01=Considered  highly significant,

Significance of P-value <0.029=Significant. AUC: Area under the curve, PPV:
Positive predictive value, NPV: Negative predictive value, CI: Confidence
interval, GLS: Global longitudinal strain, 3DEF: 3 Dimensional ejection fraction

with confirmed breast cancer, had doxorubicin used in 77%
of the studied patients, and epirubicin was used in 23% of the
studied subjects.?”

In this study, we measured the GLS as a method for early
detection of cardiotoxicity as a noninvasive, available tool
that could be used in our institute to prevent advanced
cardiovascular damage with cancer-treated patients.

In this study, we measured the GLS as a method of early detection
of cardiotoxicity, and this was concordant with the recent
published ESMO consensus recommendations 2020 also this
was concordant with the ESC position paper 2016.

The pre-and post-chemotherapy GLS at 0 months and 3 months
were — 22.5 (—20.25:-22.8) and — 20.4 (—18.43:-20.88),
respectively. This was supported by Baratta ef al. who stated
that pre- and post-chemotherapy, the GLS at 0 months
was (—20.3% =+ 2.7%,) and 3 months (—18.9 + 2.5%),["¥ also
this was in agreement with Sawaya et al., who studied 81
women with newly diagnosed breast cancer that were treated
with anthracyclines followed by taxanes and trastuzumab,
showed that pre- and post-chemotherapy the GLS at 0
months (—21% =+ 2%) and 3 months (—=19.2% + 2%).2%

The reduction of GLS in the studied patients was 8.67%
from baseline at 3 months. While the percentage reduction
was 10.27% in 23 of the studied subjects (23.2%), who had a
significant reduction in the GLS at 3 months when compared
to the baseline. This was concordant with Negishi et al. who
studied 81 female patients with (mean age, 50 + 11 years)
receiving trastuzumab, and this study proposed that the GLS
at 6 months is considered to be the strongest predictor of
chemotherapy-related cardiac toxicity. They concluded that
reduction of GLS <8% compared with the baseline appears not
to be clinically meaningful, whereas >15% reduction appears to
be of clinical significance.®"! Furthermore, this was concordant
with the 2016 ESC position paper on cancer treatments and
cardiovascular toxicity, which stated that >15% relative
percentage reduction of GLS from baseline may suggest the
risk of cardiotoxicity.*!

In this study, we found that reductions in myocardial
deformation parameters such as GLS are a sign of subclinical
myocardial changes from cancer therapy and occur before
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Table 7: Validity of Global longitudinal strain reduction %
for detection of ejection fraction % decrease at 3 months

GLS reduction 3D EF% at 3 months

% <53% (30) >53% (69) P
>8.9 26 (86.7) 29 (42.0) <0.001**
<8.9 4(13.3) 40 (58.0)

AUC (95% CI) 0.77 (0.665-874)

Cut-off point 8.9

Sensitivity 86.7

Specificity 58.0

PPV 47.3

NPV 90.9

Accuracy 66.7

AUC: Area under the curve, PPV: Positive predictive value, NPV: Negative
predictive value, CI: Confidence interval, GLS: Global longitudinal strain,
3DEF: 3 Dimensional ejection fraction. **Highly significant

any change in LVEF as assessed by conventional 2DE and
this was concordant with Thavendiranathan et a/. who found
the same results.*?!

In this study, the median normal GLS at baseline was
lower in males when compared to females with values
being — 19.5 (—18.9:-20.25) and — 22.7 (-22.5: —22.9),
respectively. This was supported by the study of Kocabay
et al., who reported that a mean GLS was — 20.7% + 2% for
men and — 22.1% =+ 1.8% for women, respectively.

These values were comparable with our study results.
Furthermore, this also was in agreement with the Japanese
Ultrasound Speckle Tracking of the Left Ventricle study
that showed lower GLS values for men when compared to
women.

In our study, we found that 3D echocardiography is an ideal
method for early detection of cardiotoxicity, and this was
concordant with recent ESMO consensus recommendations,
which stated that 3D echocardiography should be used instead
of Quantitative 2D echocardiography using Simpson’s biplane
method and also better than Cardiac magnetic resonance (CMR)
imaging and multigated acquisition (MUGA) as it provides
substantial additional information on cardiac structure, valve
function, hemodynamics and physiology not typically found
with MUGA scanning® also, this was concordant with ESC
position paper 2016 and EVACI 2017 which recommend the
use of 3D echocardiography as the standard method and use
2 D echocardiography only when 3D is not available.*

In our study, we found that standard 2D echocardiographic
examination, 2D-derived EF is not adequately useful in
detecting the early changes in LV function and it could be
detected early by 3D assessment for EF helps in identifying the
EF alterations not identified on standard 2D EF quantification
techniques and this was concordant with Alam et al. who found
the same results and this could be explained by the relatively
moderate reproducibility of the 2D echocardiography while
3D provides the best day-to-day reproducibility.*®!

Study limitations

Limitations of the current study included the small sample size
and the relatively short follow-up period, which was reflected
in evaluating the early detection of signs of subclinical cardiac
affection by 3D echocardiography. Cardiac biomarkers, such
as troponins and N-terminal pro-brain-type natriuretic peptide,
which could detect early subclinical LV dysfunction were not
evaluated in this study.

CoNCLUSION

Myocardial deformation indices such as GLS are considered
an excellent parameter to be used for early detection of
subclinical LV dysfunction in cancer chemotherapy subjects.
GLS is favored because of a lack of angle dependency and
better reproducibility. Early decline in GLS helps physicians
to detect subjects who could benefit from cardioprotective
therapy and modification of the chemotherapeutic regimen to
avoid the development of overt heart failure.
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