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Value of left ventricular myocardial work for detection of cardiotoxicity of

anthracycline in breast cancer patients
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[ Abstract] Objective To explore the value of left ventricular( LV) myocardial work, an innovative parameters of two-dimensional
speckle tracking imaging ( 2D-STT) technique, for assessment of the cardiotoxicity of anthracycline in breast cancer patients.
Methods From December 2018 to September 2019, 40 patients were selected as the chemotherapy group, who were receiving initial
chemotherapy for breast cancer in Northern Jiangsu People’s Hospital, and 20 healthy subjects were selected as the control group. The
left ventricular global longitudinal strain ( GLS) and myocardial work parameters were measured using 2D-STI. The two groups were
compared before the chemotherapy, at 2 cycles and 4 cycles of the chemotherapy respectively. SPSS statistics 25. 0 was used for data
analysis, and the correlation between variables was analyzed using Spearman correlation. Results No changes were observed in any of
the myocardial work parameters after two cycles of therapy and between the two groups (P>0.05). GLS, global work index (GWI)
and global constructive work( GCW) in the chemotherapy group decreased at four cycles of anthracycline therapy and were lower than
those in the control group(P<0.05). GWI, GCW, global wasted work (GWW) , global work efficiency (GWE) were all linearly
correlated with GLS (r=-0.873, —0.750, 0.582, —0.739; P<0.001 for all). Conclusion LV myocardial work can be used to
assess the LV systolic function in breast cancer patients receiving chemotherapy. GWI and GCW are clinically valuable for early
monitoring the subclinical LV systolic dysfunction in the breast cancer patients as a result of anthracycline chemotherapy.
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Figure 1

Assessment of left ventricular work parameters by PSL

A: LV myocardial work parameters of one person in the control group; B: LV myocardial work parameters before therapy; C: LV myocardial work

parameters for two cycles of therapy; D: LV myocardial work parameters for four cycles of therapy. PSL: pressure-strain loop; LV left ventricular;

GWI . global work index; GCW. global constructive work; GWW . global wasted work; GWE: global work efficiency.
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Table 1  Comparison of baseline data between two groups (xts)
Group n Age(years) BMI(kg/m?) Heart rate( beats/min) SBP (mmHg) DBP ( mmHg)
Control 20 51.75+6.93 21.67+2.23 75.35+15. 63 118.95+13. 89 73.10+8. 33
Chemotherapy 40 51.25+7.51 22.04+1. 86 74.57+13.44 116. 18+10. 58 72.58+6. 68
t 0.25 -0.69 0.01 0.86 0.26
P value 0.82 0. 08 0. 86 0.14 0.20

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of conventional echocardiographic parameters between two groups (xts)

Chemotherapy group(n=40)

Item Control group(n=20) F P value
Before 2 cycles 4 cycles
LVEDD(mm) 45.15+5.52 44.45+5.04 45.12+4.54 44.95+4.50 0.16 0.92
LVESD(mm) 30.20+4.72 28.80+3.92 30. 30+3. 47 29.50+3. 34 1.24 0.30
IVSD(mm) 9.95+0. 89 9.63+1.17 9.73+0.91 9.63+1.09 0.54 0. 66
PWD(mm) 9.60+0.75 9.45+0.99 9. 63+0. 81 9.63+0.90 0.36 0.78
Tei index 0. 44+0. 06 0.42+0.07 0. 44+0.07 0.43+0. 08 0. 66 0.58
LVEDV(ml) 108.50+12. 34 103.83+11. 29 107.58+12. 31 106. 08+9. 62 1. 06 0.37
LVESV(ml) 45.15+5. 64 44.43+3.97 44.98+4.45 45.98+3.91 0.87 0.46
LVEF(%) 58. 15+4. 36 57.00+3.52 58.08+3.43 56.65+2.98 1.60 0.19

LVEDD: left ventricular end-diastolic dimension; LVESD: left ventricular end-systolic dimension; IVSD: interventricular septal thickness in diastole;
PWD :posterior wall thickness in diastole; LVEDV; left ventricular end-diastolic volumes; LVESV left ventricular end-systolic volumes; LVEF; left ven-

tricular ejection fraction.
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Table 3 Comparison of LV myocardial work parameters and GLS between two groups (x+s)

Chemotherapy group(n=40)

Item Control group(n=20) F P value
Before 2 cycles 4 cycles
GLS(%) -19.20+2.20 -19.45+1.20 -18.65+1.85 -17.78+1.70**# 5.66 0. 00
GWI(mmHg% ) 1 820.95+150. 37 1 923.23+287.03 1 834.35+290. 63 1 754.35+225.87** 2.92 0.04
GWE(%) 92.45+2.65 92.58+3.58 92.18+2.46 91.48+3. 67 0.89 0.45
GCW (mmHg% ) 1 949.20+175.95 2 080. 15£268. 50 1 958. 83+300. 08 1 888.42+250.76** 3.70 0.01
GWW (mmHg% ) 141.25+63.94 139.83+77.13 140. 25+51. 47 145.33+66. 54 0. 06 0.98

LV . left ventricular; GLS; global longitudinal strain; GWI global work index; GWE: global work efficiency; GCW; global constructive work; GWW ;

global wasted work. Compared with control group, *P<0. 05; compared with before therapy,” P<0. 05.
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Table 4 Consistency check for intra-and inter-observer variability AC T F i 2 52 1R IR AL 7 25 0 1 el
for MW parameters and 613 FHZG, BB HLA P 8 A 4 ) S0 RO R .
Hem Inter-observer Intra-observer Y BE 7 F 57 2% W, T BT R 2R 25 T 1R
lec  osd lec  9sd 2 294 mg/m” (1) FLAR I A, L0 E W 4 Dy e
e D A ORI i ok oA 5 066
GWE(%) 0.958 0.842-0.989  0.966 0.869-0.991 AC D IETEMENLH] B AT AN, AR N,

. _ i} e i

R R s TG
ICC: interclass correlation coefficient; LV left ventricular; GLS: global PSR A AR A0 LR P BT, O 5] A2 B
longitudinal strains GWI: global work indexs GWE sglobal work efficiencys WL » SCCLATMLRE N 57 P9 5% 190 -5 Sk (4 B iod Sk
GCW ; global constructive work; GWW ; global wasted work - 1 N R R - = e YR e A
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