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Evaluation of Cardiac Toxicity of Anthracyclines in Children
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[Abstract] Objective To apply ultrasound to monitor cardiac function changes after anthracycline exposure
in children with acute leukemia, in order to obtain the indicators of early changes in their cardiac function.
Methods Children with acute leukemia from 2018 March to December 2020 in the Children’ s Hospital of
Kunming Medical University were enrolled according to the inclusion and exclusion criteria, their routine cardiac
ultrasound and tissue Doppler condition were recorded, and the changes in systolic function were evaluated by Tei
index including TeiS, TeiRL, TeiM and TeiT. Results The mean values of LVEF in the normal and the
experimental group were both above 60%. FS, SV, and EDV were all in the normal range. While common indicant,
the index of TDI or Tei was not statistically significant( P>0.05). The levels of TeiM, TeiRL and TieT in the groups

that received a total dose of 200 mg/m? anthracyclines and 250 mg/m?* were significantly different from that before
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treatment( P<0.05). Conclusion  Tei index can be utilized as a sensitive indicator for early changes in left and right

heart function after children with acute leukemia are exposed to anthracyclines.

[ Key words] Anthracyclines; Cardiac toxicity; Cardiac ultrasound; TeiS; TeiRL; TeiM; TeiT
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Fig. 1 Measurement of interventricular septum Tei index, s’, e’ and a’
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®1 EEABLREITR (X£5)

Tab.1 Baseline data comparison statistical table (X +s)

E| il Vel P
) Xt HEZH (n=21) 4L (n=15)

3 14(66.7) 10(66.7)
P9 [n(%
PR InCe)] i 7(33.3) 5(33.3) 0 !
() 8.49+2.631 6.887+3.4303 1.589 0.121
BSA 1.112+0.219 1.136+0.2234 -0.318 0.752

x2 MRASXBRARGAEMBHRIERGEITR [(F+£5)/M(Q1, Q3)]

Tab. 2 Statistical table of routine ultrasound indexes between control group and before medication of experimental group

[(X£s)/M(QI, Q3)]

Q| 45 tt'/z P
XTRREH (n=21) TR (n=15)

LVEF(%) 69.119+6.09431 67.8133+5.45957 0.661 0.513
FS(%) 38.057 1+4.82779 36.82+4.44574 0.783 0.439
SV(mL)# 50(25 ~75) 30.7(23.5 ~39.4) —0.546 0.585
EDV(mL) 48.1952+14.13147 48.9933+15.13621 -0.162 0.872
sM(m/s)# 30.8(25.75 ~ 40.45) 0.05(0.045 ~ 0.06) -1.816 0.069
e’M(m/s) 0.1133+0.022 66 0.116+0.020 63 -0.361 0.72
a’M(m/s)* 0.06(0.05 ~ 0.0725) 0.05(0.05 ~ 0.07) -0.05 0.96
e’T(m/s)* 0.06(0.05 ~ 0.06) 0.13(0.115 ~ 0.145) -0.147 0.883
TeiS* 0.07(0.06 ~ 0.0725) 0.38(0.37 ~0.41) -0.766 0.444
TeiRL* 0.4(0.375~0.4) 0.42(0.395 ~ 0.42) -0.492 0.622
TeiM 0.3881+0.01806 0.384+0.024 73 0.575 0.569
TeiT 0.4+£0.02408 0.3967+0.0216 0.427 0.672

ORI SKIEAYER A AR IR 70

®3 XHARBSRRTFENEREBREREITR (X£5)/M(Q1, Q3)]

Tab. 3 Statistical table of routine ultrasound indexes of the experimental group before medication and each cumulative dose

[(X£s)/M(QI, Q3)]

| AL x/F P
25T 100 200 250

LVEF(%)" 68.4(64.3 ~72.4) 65.5(61.3 ~69.4) 65.4(63.5 ~70.6) 67.3(64.9 ~70.2) 1.221 0.748
FS(%)* 37.2(33.2 ~ 40.6) 35.1(31.1 ~39.4) 35.4(33.7 ~40.9) 37.3(35.9 ~40.2) 2.398 0.494
SV(mL* 33.3(26 ~ 40.9) 31.3(26.3 ~40.2) 35.1(27.5~40.2) 35.2(28.1 ~41) 0.922 0.82
EDV(mL)* 50.3(37.8 ~ 58.2) 49.6(36.2 ~55.4) 50.6(38.9 ~53.2) 50.2(39.9 ~ 57.3) 0.497 0.92
s’M(m/s)* 0.06(0.05 ~ 0.07) 0.06(0.06 ~ 0.07) 0.06(0.06 ~ 0.07) 0.06(0.05 ~ 0.07) 2.024 0.567
e’M(m/s)* 0.12(0.1 ~0.13) 0.11(0.11 ~0.13) 0.11(0.11 ~0.13) 0.11(0.1 ~0.12) 1.926 0.588
a’M(m/s)* 0.06(0.05 ~ 0.06) 0.06(0.05 ~0.07) 0.06(0.05 ~ 0.06) 0.06(0.05 ~ 0.06) 2.047 0.563
e’T(m/s)* 0.13(0.12 ~ 0.14) 0.13(0.12 ~ 0.14) 0.13(0.13 ~ 0.14) 0.12(0.12 ~ 0.13) 8.077 0.044"
TeiS* 0.4(0.38~0.4) 0.4(0.38 ~0.42) 0.4(0.4 ~0.42) 0.4(0.4 ~0.42) 6.746 0.08
TeiRL* 0.4(0.4 ~0.42) 0.42(0.41 ~ 0.44) 0.44(0.43 ~ 0.44)® 0.44(0.44 ~ 0.44)* 18.371 <0.001"
TeiT* 0.4(0.38 ~0.41) 0.42(0.39 ~ 0.43) 0.42(0.42 ~ 0.43)® 0.42(0.42 ~ 0.44)* 15.687 0.001"
TeiM 0.384+0.025 0.394+0.01957 0.4027+0.016 6* 0.405 3+0.020 3° 3.307 0.027*

RN SKIES YRR IR T AR IE 504135 P<0.05; “Fon-5 RIZGRIAT 48 W& 25 57



H24

WREHE, 2%, T Tei FEEGTH EIER LG WXt 2k B RO ETE PR A IF 5T 121

25 ACHJ) ADRTRZ, Hrhig ™ H 1 ADR &0
MEREE ;. fEVRYT bR 25 BRSO G,
DR PEZE IR PR I B R B DI REAR 41,
AC RN R RN A ZFLS, Wdnih ST i
H R T IS P AL S 1 254 AC 10
O 2 1 A 3 BRI () A — 2, FL R 28K
R TCI ARREAR , AL ACE R Hh B O i 22 4y 7™
ZA . ELE ALCP AL7 R R B IR, X
R ey LTS LN EZ . BRI T
B U B LR 2 i L B8 = g il Rkl B 25 24
Y1 ALCP, #5822 L2 H FHAT IS (.0 DR,
HE R T 4% 25 BOLR O IR R 24425 B i
YEH .

WeILC T e s 7 e s O LGRS . DA
T LR W AG RN 750 I R A O WL A 3 FH 1
AN O F R R S R R | R R 2
5ot HAERTK . B4R LVEF S Ak 5 0 2 he 5 1)
WEI B AR AR U, e W A ELA URE 1 b
07 O RE R A AR fL, LVEF AU, #ORN
8 B B PEAR SEFR A MER 3 U8 I IR h 20
OV ES S 7 0 LT BB ) i, A BE Bk
LVEF Wil 2], (Henf 45 2 A nl i 4 1, #5fg
e ik 3 1 W % B AC RF O R RE RS R, X
O MEHEAT RO, AT RO JE ) BE AR AN
w0 i H AR S PR Y Tei #58LCU AN
B, HH W E LA TR & 5K E R D) RE AL IE YR
45 PV, H Tei F8ECEA ORI, i A B A EM:
SRAFAL,  EETSZ N O A A

FRT, PO 25 WA OG0 e 75 P 98 E B9
ZEDEINFED, A S 2R B R
KE WS A BV R, AR ALCP {f H
ACTEMZES LEDIRE, WRO ML A UK
T A8 b o 7R EME R B IL, Tei 48 045 br 565
B, FE0 Tei 8805 AC Bt UE Y, 78
W, B EE N 100 mg/m? i 22 53 o4 1124
BA, BRI L Tei 163505 AC Bt
HAIE . EARFRERE R (DFEARDSHT
o DB R EAL, R4 JE BT H B A & Sy
ARG s (2) B R FH R A O S LI AC X £E
LD ETREAISE M, T %5 5 A i s 4 SR
WEHT AC 5 &4

ZE LR, Tei 48 B8 AL 42 7 0 T RE W I IR
O 2 kA oA, HAAE T & o] W ALCP i H
AC R D EREVER & . Tei F8BOCA] . 28 AR .
AT BAER R MURRRR S, RS20 R
OB LR m, m T O oaedE R AE

AR ER A, ORI I PR o JUE 2 E AT 4 4 R
HAEEMNEL.

(&35 30#k ]

(1] REVEK, Phik, B2 T, 45, h IR ZGMIRTT Ik I8
LR IGR T AE, 2021, 40(11): 465-474.

[2] Banke A, Fosbol E L, Moller J E, et al. Long—term effect of
epirubicin on incidence of heart failure in women with
breast cancer: insight from a randomized clinical trial [J].
Eur J Heart Fail, 2018, 20(10): 1447-1453.

[3] Lipshultz E R, Chow E J, Doody D R, et al. Cardiometa—
bolic risk in childhood cancer survivors: a report from the
children’s oncology group[J]. Cancer Epidemiol Biomark-
ers Prev, 2022, 31(3): 536-542.

[4] Samosir S M, Utamayasa I, Andarsini M R, et al. Risk
factors of daunorubicine induced early cardiotoxicity in
childhood acute lymphoblastic leukemia: A retrospective
study[J]. Asian Pac J Cancer Prev, 2021, 22(5); 1407
1412.

[5] Bayram C, Cetin I, Tavil B, et al. Evaluation of cardiotox—
icity by tissue doppler imaging in childhood leukemia sur—
vivors treated with low—dose anthracycline[J]. Pediatr
Cardiol, 2015, 36(4): 862-866.

[6] Leger K, Slone T, Lemler M, et al. Subclinical cardiotox—
icity in childhood cancer survivors exposed to very low
dose anthracycline therapy[J]. Pediatr Blood Cancer,
2015, 62(1): 123-127.

[7] Amedro P, Vincenti M, Abassi H, et al. Use of speckle
tracking echocardiography to detect late anthracycline—in—
duced cardiotoxicity in childhood cancer: A prospective
controlled cross—sectional study[J]. Int J Cardiol, 2022,
354(5): 75-83.

[8] Seara F, Kasai-Brunswick T H, Nascimento J, et al. An—
thracycline—induced cardiotoxicity and cell senescence
New therapeutic option?[J]. Cell Mol Life Sci, 2022,
79(11): 568.

(9] IR YNIGTT B R L 53R ] iE, 2022,
41(8): 368-384.

[10] EZK BAMRBEZIMAIT. JLE 2R Lk 400 H ik
BT IIE (20184 1) [S], [F DIpBE ek (2018 ] 868

[11] EE PAMRZ AT, JLE 2 E 40 iR 12
FPRE(20184F ) [S], [ TAMEERR (2018 ) 8685


https://doi.org/10.1002/ejhf.1168
https://doi.org/10.1158/1055-9965.EPI-21-0360
https://doi.org/10.1158/1055-9965.EPI-21-0360
https://doi.org/10.1158/1055-9965.EPI-21-0360
https://doi.org/10.31557/APJCP.2021.22.5.1407
https://doi.org/10.1007/s00246-015-1096-6
https://doi.org/10.1007/s00246-015-1096-6
https://doi.org/10.1002/pbc.25206
https://doi.org/10.1007/s00018-022-04605-7

122 B BE B K222 4

%45 &

[12] Chang H M, Moudgil R, Scarabelli T, et al. Cardiovascu—
lar complications of cancer therapy: best practices in dia—
gnosis, prevention, and management: Part 1[J]. ] Am Coll
Cardiol, 2017, 70(20): 2536-2551.

[13] Ganatra S, Nohria A, Shah S, et al. Upfront dexrazoxane
for the reduction of anthracycline-induced cardiotoxicity
in adults with preexisting cardiomyopathy and cancer: A

consecutive case series[]J]. Cardiooncology, 2019, 5(1): 1-

12.

[14] AREHE, 5KISTY, &M, 5. PO 259800 IE iRy
25 IR R (1], I R B 2% 4= 3%, 2023, 28(1): 70~
76.

[15] BRIEES. #5031 FE/Em , TDI-Teif§ 50 % STHTH FLAR
9 R BT R RO RS 5 (D] KU g o
2K, 2022.

[16] Klaeboe L G, Edvardsen T. Echocardiographic assessment
of left ventricular systolic function[J]. J Echocardiogr,
2019, 17(1): 10-16.

[17] van den Bogaard V, van Luijk P, Hummel Y M, et al. Car—
diac function after radiation therapy for breast cancer[J].

Int J Radiat Oncol Biol Phys, 2019, 104(2): 392-400.

(18] Zmn, Ak, MR/, 5. 23 W Tei 8 BOTAN
A ] 2L R R 2 T Re s e (10 RN s
B RAR, 2022, 52(1): 47-50.

[19] #RiEIHE, 2538, XN, 5. = 4R 558 B AUG 0 FLIE
Jos N B 2847 54000 2 IS0 45 T g B A D A 5
[J1. w7 B &5 A 0 il il 5795 2% 7, 2023, 21(3): 515-
519.

[20] Tei C, Ling L H, Hodge D O, etal. New index of com—
bined systolic and diastolic myocardial performance: A
simple and reproducible measure of cardiac function—a
study in normals and dilated cardiomyopathy[J]. J Cardiol,
1995, 26(6): 357-366.

[21] Kang Y, Scherrer—Croshie M. Echocardiography imaging
of cardiotoxicity [J]. Cardiol Clin, 2019, 37(4): 419-427.

[22] XR&, SZARLL. MO B T B 2 U e AT
Je A0 T Re VP AR 9 B 58 R (D). 9 R R 2, 2021,
32(4): 522-525.

(23] whaiuk, FHESE, BXIE. Tei§ BOTAN BRI 25 M0
JirEg FLR AT O (0] AR B2l A Al (L TR,
2018, 15(6): 433-439.


https://doi.org/10.1016/j.jacc.2017.09.1096
https://doi.org/10.1016/j.jacc.2017.09.1096
https://doi.org/10.1007/s12574-018-0405-5
https://doi.org/10.1016/j.ijrobp.2019.02.003
https://doi.org/10.1016/j.ccl.2019.07.006

	1 资料与方法
	1.1 纳入标准
	1.2 排除标准
	1.3 仪器与方法
	1.3.1 超声指标（常规）
	1.3.2 组织多普勒（tissue doppler imaging，TDI）

	1.4 方法
	1.5 统计学处理

	2 结果
	2.1 患者一般资料
	2.2 对照组与用药前实验组研究结果
	2.3 实验组用药前后研究结果

	3 讨论
	参考文献

