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Abstract

Cancer is a major disease that threatens human health and is the first or second most common
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cause of human death in the world. It is expected that the number of cancer patients will continue
to rise in the next 50 years. Among them, breast cancer has become the most important health
problem for women due to its high mortality and incidence rate. HER2 positive breast cancer is a
subtype of breast cancer. High expression of human epidermal growth factor receptor-2 (HER-2) is
found in 25% to 30% of breast cancer patients, and it is related to the poor prognosis of breast
cancer. Since trastuzumab was approved for the treatment of metastatic and early breast cancer,
anti HER-2 treatment has become the standard treatment scheme recommended by the guidelines
for HER-2 positive early and late breast cancer. The anti HER-2 drugs approved by the US Food and
Drug Administration (FDA) for clinical use of breast cancer include trastuzumab, patuzumab, la-
patinib, T-DM1, DS-8201 and other drugs. At the same time, their related cardiac toxicity also de-
serves attention. This article reviews and analyzes the treatment methods, mechanisms of cardiac
toxicity, clinical manifestations, management and prevention of anti-HER-2 drugs approved for
breast cancer.
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1. 51§

S i AT — P N SRR R, Rt B R EONBO T O S LR R . Bl Ak
50 RN, il A I NEOUE R[]0 Horb, U i HE T SR v R 2R T RS o e 3 (1 g R ) A
HER2 [ 4 FL 1 2 LM 7 B (g —Ffr, (RN 3R B AR K PR 752 4% 2 (human epidermal growth factor receptor-
2, HER-2) 5 1k W, T~ 25%~3006 10 7L I &, HIL 5L A R UG ARG, AT RoR, FEmaITiee
TIRBELSEREME, KT HER2 PHMEFLMMEM AR, Mo TIE[2] [3]. Bk, Al Zeksn
(trastuzumab) fit#E FH T-V60 97 ##5 1  ROH AL LR, Bt HER-2 V697 CHUNE M HEFE N HER-2 FHPE R
W 3 L e (U bR v Y8 97 75 S [4] [5] [6]- T ULIRING, 5T R B2 fR a6 T 1R R AE T AHORINAS R $i44,
SRR O F S R B R N 2 —[7]. BRI, T B A A M R A L T
HAT, 56 & a5 25 0 55 (FDA) AL HEFL IR IR PR H 105t HER-2 299 a6 M Z 2k s b MAZ RS dt
(Pertzumab). FrMHE e, BL3E M ZERRU(T-DML), 18 il 2 Bk FFL4T(DS-8201) %%, X LLfl [ 259 T i
HAAIFIR, FHRTRER A B ME S AN AT 2 . A S AE T FLARRE BT HER-2 1697 2990697 )7
% RACHTEMERLE] IRRRD . B R R 5 07 T 458 4T

2. HER2 PR 2L AR B RVER ;RT3 3%

Pt HER2 57772 HER2 PSR AR AEVR YT . 7E HER2 FHYEFLIREVR I BB A BRI B, ith 2 B 5
PUB A BB A Z BR R PLES ST 1 2014 SEALHER] TIRPR; EXTENTEN HHRAKHE 1R e fEr
HE 2 BR G0 TT i A BRI B Bo a7 28] X TR e I Ja AR AR B L N RE, T-DML &
PRAERIGST F-Beo BRI her2 FHPEFLIRIE VG T I B, 2 BR LUK & A 22 BR ST 4S & 1T R Am i A R 3
—ZRIRYT s LRIBYT R, IR FE RIS RAE T-DML BN T S ERIRTT bR AE: R DL BRI IR R
NZFE; W R G R, T-Dxd, RIBBARERETT, EREEREG M ZSp ik &y, 55
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LA A TR O T bREIRYTZ (9]
3. ¥BEiaTr SOMEHMZ FHXHR

7 HER2 FHALFLIRIE V6T, HER2 BE[AVAYT & 32 1 B A7 3 [10]. IRV 5T HER2 BE[)7R
SRR AN R RN . 56 O I PP 2 52 23 (Cardiac Review and Evaluation Committee, CREC):5 37t fit
SRR S LW . (1) I HEAR T 5 550 18] [ 12 2 B 2 FRAR IO U, 76 0 26 55 1fiL 25 B (left
ventricular injectionfraction, LVEF)[%%; (2) FeifiiE.C» /1325 (congestive heart failure, CHF)AHER; (3)
FI3OEHFDME. O3 HE CHF AHIRIE; (4) LVEF B FFI0>5% H 45X E<55%, £ CHF JEtREL
4iE; B LVEF FEK>10% HAEXHME<55%, JohEREUALE, PLEwE 1 BRI W, BRI, fEinR
RIGH, B2 ZBRRZRIT IR A 3%E 7% H LA 0T DhRERRIG[11]; T-DM1 KA CoE
FHIRI RN LE 2y 3.37%. HARZGWI O FE R AR WA R . WIRAAS [F] 25 0 B 18 K AR 3R
RANUH SR L RIRATH G E .

3.1. FhEEkEH

i Z BRG] T HER2 BHPEFL M B di B, HliBh S B — 2y T B . bl il 2 BRER 05 O
BYERINLHI TG E W, HATIAH, HER2 Z 540MIMAERE . WML, f&—Fp B B R & DS
PR OB 1, 22 2R APl S R 40 L HER2 B 454, W4l A KAB S AL AE e A
T R PR IR AN B B . LVEF T B R A2 23R TE 4%~19%, J#%, LVEF T FE7E b il 222k st
BT, T 1-3 MHWNAREWKE, (HA U R il 2 2k m g n) O IE S vl R R IR T S R G R 2
s 29 0.8%~4%1) 3 I CHF BOIRTESET s JI 46, A BRI R A AT fe 506 FH B 4G 5% [12] [13] [14]
[15]0 ASFHFFC RO NE R R AE A AN E, — T Ron B2 & IR AT 2 ) SR A%
B DRE R R A R [16]; Uk, (O AF R IR A v e S R B ALy T 299 55 . 47 b, 22k
PUEAEZE P HER 1097 T-Bt,  HEMEMD AT 4%, 7 i vi[17].

3.2. 1HZXR$E

2 BRI G il R BR BT T HER2 FHPEZLIRIE MR B, H B g W YR T . A2 Bk St
(pertuzumab) FI7E LA Z BELIT HER2 —SALAI/~5 ADCC N, 5 iS22k BBt A WA 1E I [18]. A
i 2 BRI BEE R T R 22 A 1, WA I LVER FEAIRAEC I KU R 38 n[19]. — I ¢
SR, PSR R Bk S PUREC A T 2 BR B, O BIREA SR ER K LVEF B NRFERE
AR, H LVEF FRERIKE T E[20]. 5ok, EAERRR, AAHISCERICHR 118 H 2 2k parmin
ZRR PG 5 R Tako-Tsubo UL 1 21 21].

33. DEEEEM

U ZERFBASITEH T 40 E HER2 BHMEALIME . 75 28 i 5 dh 2 Bk B i8O8 AL,
MWt CD16A (FoyRIlla)5 19G 2 [AIFSEAME, MIMii% & ADCC 2N, & BIPHRE R [22]. A A%
FIRF TSN, Dl 28 gy B 0 T i 2Bk ST T 24 23) . 7EO R T, B2 mhsliiEn
O FEEREREAR, LT TOAEIRA LVEF R H BT i%46[24). Rk, 535 28 AP O R FH4F
TN T4
3.4. EPER

RAE e & T 2R BB BRI R, LRBEAITH T 2 FriaIT . RINE e —FD
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i), ASETY)Z HER (HERL. HER2 Al HERAMMHIT, MM RILH TG E[25]. ExteNET #7i4%
PR, RARE AW R TIER LVEF TF%, R IR #0525 555 5L 8]«

3.5, MtrEER

Mg B JE AL HER2 FH 2L e ot il 22 2R B 24 RN B . R A2 HER BLHJIR TKI
KA. BFR SRR, g SIHE T AR LVEF TR, HIFRBILE 50%LL T, S5k, E—WiH
nng B R A S R B ARIE R 1 IR Bor, BT QT MMIRE K, Fitk, AHERRINT QT Al Wi, ik
i, FHEEAT O HEI[26] [27].

36. Bk&R

B8 e Stk uE e HER2 FHMEFLARE, R TKI 25259, X HER2 B =k (28] WFFT
Wor, EEHEREBRMEITHS, WER T RITADRDZILEHEBIEAST). HRIRBILEEBEFALT)H
FhiE, HAb ORI AS A, R, HoC 5 T 6 FE A 7 2B A AT L [29] .

3.7. T-DM1

T-DML #tbofk FH T84l BhiG 97 J5 A7 (5% BE o kb DL A e 391 1) HER2 BH M FL e - T-DML | i 22 2R B o il
I AR . IS M BRSBTS o S R A R R ) 4 S, 45 RURE TN B I 2 S5 3
(emtansine, DM1), 151455983 4 i () W85 45 449 [30] . T-DML 7ECoIF B0 5 By 2 4s, PR AR R A RN
3.37% [31].

3.8. DS-8201

DS-8201 #tHE T HER2 BHI:FLARE MG WP B . T-DXd & —Fhiik - Z39B(ADC), hAEH
5 22 BRSO R & R 5 20 19 N AL T HER2-19G1 2458 B Hi A& (MAAL-9001) 2 ik, iEidi% S DNA
b RN A B T AR R AR A [32]. — T Fr 4 R R, DS-8201 7E HER2 M FL M a7 v,
BT 1.9%01) LVEF FEAKR A2 DL I 7.7%0) QTi 2K K AE#[33], LG KFE, DS-8201 fE.Lo Ik &1 77 1
BT

4, 1H>AESHERYIE R R I FVES,
4.1, LIEBMAIIERRI

O EFE VR RPN A O INEEA A0 LVEF FRIK, O B EARL(QT MAIBIZEK) . OV IR AR | ey LR 4%,
P R I R] R A 7 I s 1) % 3B (congestive heart failure, CHF) 2 0o I LT .

4.2. 1HAEBM AR

LVEF J2&% F i W BEShBE RO Fa 45, LVEF B ESMO I AR TE 5 HE 15 4 70 s B0 15 16 97 O 300K )
T T B B2 2R S Buia 7 WA R) S I67 45 AR e O B W (R e ) 20 S R R 26 69T A 3 AN H B & LVEF;
HITIE 2 SENRE 6 N H I LVEF. Y7 iR H I LVEF T ZAE 40%~50%2 [7], H LVEF 34T
F<10%, RI4kSATHIZERIHIATT; 40%~50% 2 7], HEELL R F>10%, $Em 0 )38 K38,
W 24 F T Z Bk BT S % [34]

B AR IK H BT ScA M E M ORISR EY), AT AE.O30E, BT RUE AR O E . H AT
AN BNP > 400 pg/mL B, 2450 I8 1 & .

O HL DR AR AR A, B AT ] SR ORI, QT I KA1k
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OIS E A T (cardiac troponin T, cTnT) AL ULES 5 1 1 (cardiac troponin 1, cTnl) & CoiE4RE A (145
MER, 20BN AR EY . B, O, (OUUEEZERT, I cTnT/cTnl F+&,
R ToRe P, w5 ZE S [35]

OGS, AST A ALT fabsTh i, SO BRGNS, HERITENZH.

5. BB AR
5.1. FIEEE

WA B E ) OD R FILO IR VE AR R 2R, ML B 25 7 &
R OO IE D REA O LR G AR 64, e S S I 7 BU(LVER) ALES 38 4%, S i 485 e

5.2. [ERIPESH

ACE IR ARB (UL 58 7K 32 49 il 400 ) 0 A0 ML AE SR 5K 3R 2 AR A 7)) X 6250 T DA B IR O 72
fif s HEFFALISAERE, R CoHE S

SERFHWTT: AT LA Lo L BRI LGRS, PRIPOBECECRITT: U0 OTEFIE IR HiilE Q10 5,
HA — @ O R ER

5.3. 1LAEGRIPIRER

FEIT 46 HER-2 BEIFIIA YT 2R, X G HEAT CoE VA AN, G CoMERE 75 o L P AT YA 55
DAFAL o JIE Ty BRI o JI25 12 AU <

BEX R RS S5, B R R A IR YT 7 SR ] HER-2 #E R 2547) -

SE IO E D REAT O AR 54, DAME e B R B Co I P I B2

5.4. MK EEM

SEHIREAT IR O A RO IR, DAPPAL O D RERT LU 544 55 Th -
I P O U D bR A5, QS B RS, BLURIR AR B RT BE R LB 3

6. ImARSEBMAN L R

HER2 BHVEFL e S0 iy 7 i R, AR A3 1R 0 I T R VP A RO J B AR DR 26, T Ak
JIEThREFILO IR AT bR £, S P S sl B AT &R ik, TERITE R, HUIG1ENZ %
FHABNAFE QAR AL FUBRIRRIE ARG R 2 RIS H R B BTS2, TR SRR MIE YT AL
SRR R B 9 O B R o FE AR R R R DT [R5 THT, AT X AN [ 2 3 (R FE AL O I 3 R, 3 — 2B A
ARG TT HENE s T S A A TR R AN VR A T AR, DA BN IR R SRR T ik 8. SRR 4eH
R HER-2 BRI 254, REWEIR/ OB PE I R AEH TE Z QLB 259 DUkt & A, R miayT 80R,
WO ERIER .

7. &g

i HER2 MBI 7 R AT I67T F-BL, MGl A0t £ LT 2 TR, 07 bt
R AR A, T AV PR B R R AR O T . BRI, B W7 A RIS
F7VPA, NI LVEF, BNP, 17 0ol B MR B2 A CLR A B 62 SR 807 1
U SRR ST EARIOAT L RO S RN B DR A2 04
k.
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