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AU RE = U ;MIE2 HE SES L #=™ol 37t=0] ULy, ol 7|E
A 28 50| Ui BAIEICIE 2 202 U2 QT 0j2{3 M 2 BES0
= TS, FE8U, 2SS H K4S (ocdusion) E2 A= (spasm), o's He SO| L3
EiCt A 2 YA 242 2710 LA5R| 2 F2 ZI"H Z%7t Hot, &gt
ATAGLANCE 12 BRRIZ 2Z5Hs QAlols A SHE= Qut 7l Sioky| U S0 Cs YSoj
T3 Uofof sttt = Z0fM= S B2, =5 MREIE SAHE SH2ZE 510 A
2 o E S0l Chsl Aot siot,
1. o8H 8| ZYH|t 2| HIEFKITHHIE £0{5H= 2ig sl
= 2ACt Doxorubing FO{5h= 2tit= 2l S0t +5 8%
Anthracyclined| 2| (doxorubicin, daunorubicin, 0| 450mg/m’E 'gX| o= 20| Yut™ oz HNEIC) &X
idarubicin, epirubicin S)= MEMS U0 4 U= HE 820| 300mg/m’S E2 F2R, St aixtof|M A2=9
Ol ofX[O|Ct =& 80| Z210]| e Y=ot S215t QIS =017| RI8H dextrazoxane & FOE 4 QUL
=0|, doxorubicin =& 82F0| 400mg/m*Y I 3~5%,
550mg/m*Y [ 7~26%, 700mg/m” & [ 18~48%2] t Trastuzumab2 human epidermal growth factor
T2 MHEHO0| LHSICE £A 83 0|2/0l| . dH| Fof A receptor-2(HER2) THAE S| £ epitopedi| 20{ 4l=
3 (4M| D2, 70M| O]), F28 (014), 4 S(mediastinum) TS Yol o= FHRNE LEfL= OfFZ, RYY =
Off AR X2 5 22 B, 7|1E AT et E™ 50 U2 2 2 S0 22| ARREICE TrastuzumabEgh O 2 &
DL oIEH W B SOISICE 22 I 12 Crfet 2ie HE Y= N2, ARHE YOZ 4+ QUL Trastzumab
2 UM e, O 5 [2| 2C|Ze @/go| F:a%t 7| ArE0| HE AEH Bl = 5~30%2 YK UeH, A
O =2 YK UCt Anthracycline £0{7} o H & 2tXt= 4 EHOZ 8l 2~16% AN LM FEHE STHA
R2ME Sl 71M e71s It AIYsHor 5, HEE Ct. Anthracycline0f| 2[ot dl=-dut= CHE2A| &5 8%
£0[50% XR1f0[0, 71X &2t 8! {IHQIXIE 2HX|1 O|EHo = YWHSIX| phoD, YHH O = anthracycline
J(I of2 XM oA X|2= S EQOICEH J2{L; ot Off oot HRHELH Fota, JtHEQl A0t B2 A=z
E0| 40~50%0|H 7| Z0|| a8 TITHS BHX| Qf2 2tx} LM ACH (2™ 1). 2S breast cancers2| ZeHofA
01|*1E antracyclineg CHAE =~ Q= FARHS 24 1 anthracyclineZ} &74 £0i&= 27 B2 0[H Z2 A
25t 00t SOHIE R QI THetm A AXX| =-(cardiotoxicity)2| $/&0| Z2I3ICt. Trastuzumab X|=
(angiotensin converting enzyme inhibitor)Lf QEX|QEIAL ] A| ZHplA BESES 0|28t J| K XAAl D)5 TGl :D|H
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FHO| HIEH, a2 & HULX|E QI EHE SAREH Al X 5 U AT HolE U | S5, E2H o2 3
Olz F50[2tE A7 |5 O] 440| LlstH LEHO = & MS LS| SiC} iR ES| 442 A B £ :2(0]|
£ ST} H0|E Shtet 20| trastuzumab £ & LWAHSILE X0 =2 LIEl = QICEL 8BS S 7102 8
715 0|4f0] Lot F2, F0f 0 AP trastuzumab 25| B15iX|X| UL, 2HeFESUO| 10| ZQTH QI S O
F040]| k2 0|5 3! 9I0]| Chish X "ot 2 LB 0] LE= MIA|=| 0 QUCEL BS0| LlsHH 24 oM F0E STt
FOJXof BTt X[Z0fl= Zteld HEE 0|20 = HHYH =X O{0F SH, 71X plRet o5 9 OFH| 2AES 2015 | lsh
A& 21t (speckle tracking echocardiography)Z 0|&%t 2SS U ZTFS0|LE s CTEY 58 03 4= QUCh
strains0| &7|s XMotE 7| L5, nQH XS o
L5t | 25K 01 8% 1 AL T 2|of| =Paclitaxel& A&t 2HXtO| 2F 5% Y Of 2EXtofA
ATSHO| Y= 210t QIOH, CHEEO| 2HXfofA 1
1 Qo £alkylating agent®! cyclophosphamide, HO|L} 2HtEaAeto] St of2h &[0] QALY Tyrosine
ifosfamide?t 24 AZ5S Lo £ ot X Qo kinase 2|2l bevacizumab s1E4 HE2t 0T,
I, tyrosin kinase inhibitore| =91 sunitinib, imatinib, 3 & U ™ AHE K25 S2HAIZICY. Fluorouracil
lapatininb 1t 22 K| AA| HETS YO L = QUCH SN SRS [ 4~5% Fro| FF SUHTIARA0| T

=
2 Edf| 2 15|92, 0= bevacizumabO| ZEHE|X|
U QH BHXHECH 2~38l &=2 210|Ct,

rlo

62 1 E
re oo
o 41 =

2,508y AT U S BH A

(arterial thromboembolic event)

3. 0¥y
FluorouracilO|Lt capecitabine2t 22 fluoropyrimidines |
59| A= CIUst Ao AFREl= 2 SH|Z, EF| Vascular endothelial growth factor (VEGF)= &2tg
fluorouracik2 DAYt X|=01| 7 25| AF8El= YN 5 5 SFAIP|= nitro oxide’d 2 SHSID AMER et H
LIO|Ct 21y ot et e E2 8821, 0= HISO0|H 4 ol g2t MYS YAAP|E O 2ofstct. ot
O WS £0 T AAE|= B0 XD AN dEad M VEGF ZYHIE AFEE 32 IEYO0| Lle e
21 1. Trastuzumab £ (£} 2! doxorubicin £0 (R) £ 2AIGH AMET SEXO]|A A|siSH Al AMHXZIO| M40 A AFEl Trastzumab

0| 2 Lot 42T eXtofM= B2 myocyte hypertrophy 0]2{0f] 50| 4240 gl B (21)

M (Z}), doxorubicin £0{0] 2[&F 2= 2t
Xtoil A= myofibrillar dropout, Z-line2| Iz, 2% vacuoles 52| E&X A7450| BAEICH

1
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DN 4

O, 9474 At 52l bevacizumab, aflibercept, sorafenib, 5. Al /4aluto

sunitinib, pazopanib, vandetanib, axitinib, regorafenib,

cabozantinib & ZE &t LM AXX0N ZECE L} |2 2S| AFRE|D Q= immune checkpoint inhibitor

Efef &~ QUCH 2] HEF 20|l M VEGF Z2Hl= 4~43% antibody= SX[S| HAA|ARS SUAIH XS X2

O HIZ 2 NS QEISICIT 2AUP{X| QIOM, HIAIR & 2%t X|g SH-= Programmed cell death receptor 1 (PD-

Of ’lsH 1Rt S stE0| CHEF 4~5H) HE STt A 1) 8! programmed cell death ligand 1 (PD-L1)2} Cytotoxic

OF HE|1 QUCH MBI HAXK|E AR SH= 2HK} T-lymphocyte-associated antigen 4 (CTLA-4) O|C}. PD-1

S0IM RLUE nEtel X2 EEAQ n¥Y T2 XA £ =HE otz 2H|0fl= nivolumab, pembrolizumab,

S 2} AHSIEE HIE|T QO CHEE E5t@Ho| 11 cemiplima 0| 2, PD-L12 atezolizumab, avelumab,

S x| ARO[ HRSIC) EESE sorafenibO|Lt sunitinib durvalumab, CTLA-42| < ipilimumab 2t Z-& 2|7} Q)

9| AL cytochrome P4508 Edll 22X o=2 I:|-|A|-E|EE|| C}. 0|218t immune checkpoint inhibitor= 2t AL

verapamilO|L} diltiazemS2| 2fX[7} O|F X3lfotE= 11 A, LH2H A =80 2, Bles =X gLt tl=dS LIk}

& UM = AFESh= A2 HIZFZISHK| Q4L A QUCE F2 AT Y A GAH2 HENZ LIEfLE=D|, o2
YJO| LlotH s AHZ0|E X2 5 SA| Alle 20|

4, B¥H HIEH, Y2 XM o 0l40] ey Bl 55
RO R TIHSH | BiC,

Paclitaxel2 microtubule-targeting A2 A{2 51 A% H

T2 XS Y Vst CEA oFX|o[Ct. J2{Lt CHERE 2 1 2|0f|&= antitumor antibiotics@! bleomycinO|L},

SHOIH, A BIEE =X| §0F, M2 =2 Ak}

I i

to| antimetabolite@! cytarabine0| ESX|QF AlL0d gl ALt At

CH

—
FIEEt =2 SR} OHL[2HH, FO| Al AT ZLIEZ2 £2 T + AN FAHAN ASH, WA X|20f AL
=]

HIDE|X| Oh=Ct EESH QtBlXto| AL SHtH| X|Z0f| ofsH & Eall-trans retinoic acid (ATRA) 2FX| £042tXt9| 10~15%
Aot 7O, TE, HAF SO OISt Mol EFHOZ Ol oM AAE U HTBPSES SIS differentiation
sl QT Q10| QUS| #C. 2o} O[2f3t SHXjolIA QTR syndrome'0| WAt 4 QIck
2 R0z AMIE FOHY 2 QTAUY R Qo 27 &t 0422 anthracycline 2t 22 HSHOZ =40| &
‘42| 20| SIt 4= UL CHEXRI QTIY RY A=2= 2T MM PE] 2|2 EUE0 LS| AFRED U=
histone deacetylase inhibitorLt small molecule tyrosine immune checkpoint inhibitor7tX|2| 2H|0f| A LIEFE 4
kinase MMl SO 224H OM, o 1-10% HESlHg U= ASHS 2 Ugkiz Mmwoton, ol2 H1of 8%
2 QT BO| EEICHD e QAL SIRACE. YA 2 HEG2 27| YA 2fHIE STt
B 1. M0 QIS CHEEQI AT ShEZ U Q% o
E %A ATE Y S EH AL k-1 wy A2/
Anthracycline Fluoropyrimidines Vascular Taxanes bleomycin
Trastuzumab (5-fluorouracil, capecitabine) endothelial growth QT A% L (histone cytarabine
Cyclophosphamide Taxanes factor inhibitors deacetylase inhibitor, all-trans retinoic acid
[fosfamide Bevacizumab (Bevacizumab, nilotinib, ponatinib, (ATRA)
Sunitinib Sorafenib Sunitinib, Sorafenib &) vandetanib, crizotinib, Immune checkpoint
Imatinib Vinca alkaloids Cisplatin vemurafenib) inhibitors
Lapatinib (£79] vinblastine)
trametinib Cisplatin

2020 August Vol.3 No.3 102 HeauBit | 23 \/



i
Ras
Hu

go 10
>t
o

ot o> 4n ox
> 10

2
1

N 2 ot 4n Tr oY
$0 O rlo

A T\

mu -

r oot
et riot

e
£Q

a
Hu
=2
N
2

o rr 3 no

<
)

on

s

=
ru

rir

\J
A

oot M8 g
4 0

o2

2

£9
il

=
il
0x
10
P

=
o
i
bt
P
ot
et

o
ot
[
I
(@]
0
oz
Pt

r

ox
il
ox
mjo
A
S
mII
Yy

o)
I~
o
©

Radi| ¥

OiM
re
ok
Ral
i

o)
nx
O
P
OF
=
oot
o>

ojo
H

I
[9)]

n

ot

>
=

re
-

B opE oo
fo

0k
$0
2
0%k
ot

o2 o Jn
o

)

s
BATir et
40

d

kel
Al
™

=l

=2

0%
b

s

. Montesinos, P. et al. Differentiation syndrome in patients

with acute promyelocytic leukemia treated with all-
trans retinoic acid and anthracycline chemotherapy:
characteristics, outcome, and prognostic factors. Blood 113,
775-783 (2009).

Salem, J. E. et al. Abatacept for Severe Immune Checkpoint
Inhibitor-Associated Myocarditis. N. Engl. J. Med. 380, 2377-
2379 (2019).

Brahmer, J. R. et al. Management of Immune-Related
Adverse Events in Patients Treated With Immune
Checkpoint Inhibitor Therapy: American Society of Clinical
Oncology Clinical Practice Guideline. J. Clin. Oncol. 36,
1714-1768 (2018).

Cardinale, D. et al. Anthracycline-induced cardiomyopathy:
clinical relevance and response to pharmacologic therapy. J.
Am. Coll. Cardiol. 55, 213-220 (2010).

Zangari, M. et al. Thrombotic events in patients with cancer
receiving antiangiogenesis agents. J. Clin. Oncol. 27, 4865-
4873 (2009).

Abdel-Qadir, H., Ethier, J. L., Lee, D. S, Thavendiranathan, P.
& Amir, E. Cardiovascular toxicity of angiogenesis inhibitors
in treatment of malignancy: A systematic review and meta-
analysis. Cancer Treat. Rev. 53, 120-127 (2017).

Henry, M. L., Niu, J., Zhang, N., Giordano, S. H. & Chavez-
MacGregor, M. Cardiotoxicity and Cardiac Monitoring Among
Chemotherapy-Treated Breast Cancer Patients. JACC
Cardiovasc. Imaging 11, 1084-1093 (2018).

Eiger, D. et al. Long-term cardiac outcomes of patients
with HER2-positive breast cancer treated in the adjuvant
lapatinib and/or trastuzumab Treatment Optimization Trial.
Br. J. Cancer 122, 1453-1460 (2020).

Rowinsky, E. K. et al. Cardiac disturbances during the
administration of taxol. J. Clin. Oncol. 9, 1704-1712 (1991).

.Singal, P. K., lliskovic, N., Li, T. & Kumar, D. Adriamycin

cardiomyopathy: pathophysiology and prevention. FASEB J.
11, 931-936 (1997).

. Khouri, M. G. et al. Cancer therapy-induced cardiac toxicity

in early breast cancer: addressing the unresolved issues.
Circulation 126, 2749-2763 (2012).

. Hudis, C. A. Trastuzumab — Mechanism of Action and Use

in Clinical Practice. N. Engl. J. Med. 357, 39-51 (2007).




