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1. DMEZHF (>10%)
v MO EEY  EEEERGER - ORBE - R EEMEE - LVEER
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B OEER - EOEOEAZE - REONE - O EEK
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WF SEGallop rhythm ~ BFFREXR ~ D FR - BIRERER - FiKEE - O\IEEE) -
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. RBERAD W24 . SREIE - BRK - BAK

4. BB&M% 18R BRRE BB - EREE - BBEEE - HEFMERIE -
B0~ Bt ~ 4585150 - ORERIERE  SEBELRGERS L - KRR -

5. W% : HIEEEEFA S (<1%) ~ 3K (<1%)

6. WREBEZS  RAUEEEERLAE REENE FRESMERKS &
o] BAWE - BEAEMET ﬂ“tﬁﬁ%ﬂ%ﬂiU%ﬂﬁEﬁH(;’sO% - BIE O ESEEAR
R - SEAREUAEMES) - EANBERM - HERERE - Egs/BgSRE A2
iE (CIBEAmE )
MABEE R . ESS
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% (Cardiomyopathy)

(1) & 3 BfEH doxorubicin - OI5[ELOAIEE (BESULOERIE) - HEE
"‘*EU%% 300 mg/m? & 500 mg/m? B4R 1% 20% - BB RS

aEgE—DIEBMONBENER - £ doxorubicin J&&E 2RI EAE FT
137‘@%%1&/\7 (LVEF) -

(2) &1 MUGA siilBE KT LVEF - TEFnE RSB RE S BERMNE L 75% ;
EREH S8 300 mg/m? i - ARG IER - AR HIROAER -
=1 A doxorubicin -

R M ORSBHERETAENERN TR ABERNHBEHF IR -
R RIRA LVEF BEF/ORIBRVMER - Doxorubicin A ZEH S &M EH
ftf anthracyclines or anthracenediones RISCRIEERIE - Bihst - BE
ZRBES 300 mg/m’ B - BELHSUNERSEES 1%=E 2% - FK
£ B2EHED 500mg/m’AlE 6% E 20% - ERMRERENERBERE
tEM/ OB HEEY) (FIA0 cyclophosphamide & trastuzumab) #4175
BAE - ODIVRZEREIEN - Doxorubicin JAEMBES 2% - th
%@/b\@ﬁé*ﬂ/uﬂﬂx °

(4) Doxorubicin E%%%?é%ld\ﬂ%ﬁﬂ&ié‘rﬂﬂF'eﬁE’JE@H#F‘?%BE%‘E/B\@K% :
BEERE MO EAZE - HjIE/L,\ﬁLHl/L\@X*Q (BREEOEREE -
E*E""f&/b\éHﬂliﬁ%ﬂ/ué'f&*/uﬁ =) MONERLE ; LDEEEEIEIFSEY
ST-T BZ1L - Fé*ﬂ%i%%ﬁﬁ%ﬁ /b\é@,l“ﬂ:T e E RN B 2 0]
BHEMN - dJsE AR ZE & doxorubicin HWEIE

Bl{EH i

HIRONFE | B —BRAZEIEZZNRARGHEE - o UFELEERBEREN
BUIS/EM Anthracyclines ;A IEFL IR HR O\l SS MR A -

B (S0 R IR A
B ¥R daunorubicin BIE AR 300 mg/m? B9EA - T EE
£ dexrazoxane EIT/\E IR EAE
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v Dexrazoxane : doxorubicin FIEE%I & 10:1 (dexrazoxane
500 mg/m? : doxorubicin mg/m?) -

v RZE*# dexrazoxane ZAifEA doxorubicin ©

v Doxorubicin #4787 dexrazoxane EE5c A& 30 D EERL

265 o
1<

ASCO fe5|BZ R A CaEANETTHNS - BFREMSERE
BL0MEERNGREZR - AIUISME - #KE - MEES - EREANRE -
o= S EIE anthracycline JAEREA T - EEFE A O HEIREL
(dexrazoxane) - 3§ doxorubicin EE & T fEEREE (WRER) - 1EH
W 2480 A ERED

ASCO FRFFANESRI A R iE 7 & D INEE R /a EiE 5| (2017) - IRIBTE
51 UNRZEZ BN INBEREHA R I

5% £ anthracycline %% (doxorubicin 2250mg/m? - epirubicin 2600

mg/m?) -

EaEsSENE OMETSHEME (230Gy ) -

EH £/ anthracycline 224 (640 - doxorubicin <250 mg/m? -

epirubicin <600 mg/m?) BRI £ M ETARE (<30 Gy) UL = AR EE 5

A .

B £ /Y anthracycline B4 - (doxorubicin <250 mg/m? - epirubicin

<600 mg/m?) = B8 X8 & A trastuzumab FI F3EARKBER : SEOME

BREER (22 @EkRER)  SRRE  SIE - 1BKE - MEEFMIER (8

BB STAE) - RIE AR FEE K (260 57)3/ 0 INBERIE (Bl - 8

LVEF B& 5718 [S0% £ 55%] - MI fRsE - P E el S RIS/ O w) Ja BRIEk

==Ll

F/EIE anthracycline Z4#) (5120 doxorubicin <250 mg/m? - epirubicin

<600 mg/m?);afE - FAE A trastuzumab (sequential therapy)

Anthracycline 5RO EE MRV EM B IR R R EIFEER FEL 260 5% -
AEMEZNEER 22 LIEGRAR (RE - SI1E - #EKE - [MEES

SAERF) -
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B $MZ (Extravasation) :
(1) #AK)E5T doxorubicin HAEMIRZEAEINE - Ot EERFHEBEFEIEEESL
RIFERK) - BrEEAAMIBE (R - RERE AR BHEAMIRIT - FIEH
doxorubicin BB UNR HIRINBRIEICSREA - EYXIENF E8E -
Bl{EF I8

oNE IR

B BUEMEIEECESUESEEY) - SRHBREEREEUE - £
TR EBELETEE -

m DMSO : BEifER - 8 8 /NEEZEXRKHEMENRE - 8
7K, ®INB 10 DEERNRRET , AEBEER

B LERTEZEETSRIFN - B IIAVERES(MEU
MRMEE R MEER) - REESEUZER DMSO BKEL (o REE
7I) -

B EATRE (flare up) | HEYTHITE - o EFREBANNENERBHER
fE - ENEMES THIRASHE - SIRAEEEMZ - ol g2 BN A SR
BLEH  BEREAKE - WATUBEASHIRKEREEINRIAK - BEAZET
30 PEER - ABRIE T - FEIABEEHRK - EAROEE 1-2 /0K - RODEBE 24
I -

B BRI (Secondary malignancy) : #2382 ANR B IM% (AML)
MBS MAREIREF (MDS) TE3% anthracyclines (83 doxorubicin) J&
BERRATERERRS - AMLAIMDS BEERER 1 E 3 FARE -

B EEARRIEERE (tumor lysis syndrome, TLS) : OIsEEE B8 A B AE1Z BF AT
SREMIE - JseBR2FERN S REEYETRARIEATIER -
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Bl {EH =i

HEEMBBAN | m BBEK : 3 L/m2/day - BIZRE >100 ml/h

ZEmBEEaE | MRILINGE - ERERSREMENZEY (e.q.
thiazide diuretics) siB& M4 Fr & (e.g., salicylates)

m ERERE - BINEGEMKE

m REFRE . BREHE
—RRET AIIopurmoI 600 mg PO - 7 % 300 mg
PO Q6H x6 doses - #4% 300 mg/day PO 5-7 X

B ERBREASE  FE@{ERA - sodium
bicarbonate 1V 3¢ PO DI#EHFRA& pH > 7

B EBEIWEAEE  BRNGUeENREAER ;) olsEEE s aENME - 150
HOM > OFERE - RENMFRENESFES]
B Ok FERETELAIFTA anthracyclines or anthracenediones £EHIARHI £ -

Anthracyclines BIE G 1&{8
Agents Conversion Suggested monitoring Max dose
factor threshold
Daunorubicin | 0.5-0.83 450 mg/m2 500 mg/m?2
Doxorubicin 1 300 mg/m2 450 mg/m2
Epirubicin 0.5-0.67 600 mg/m2 900 mg/m?2
Idarubicin 2-5 Not defined 150-210
mg/m?2

Mitoxantrone | 2.2-4 Not defined 140 mg/m?2

 FERIABIEFRE BT RE -
= EAIBRBREHE - ZREA - Hlem ATREZBAE 1000 mg/m2 HIE -
AR AEDR 300 mg/m2 FIBT - 840 BRIBAOREH -
- ]
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ZYMRZEEA

» Substrate of CYP2D6 (major), CYP3A4 (major), P-glycoprotein/ABCB1
(major); ‘A= EREEARBEEZEY JsE B EFRNE R/ RERBEZEmiRE -

> GFHEEENBEZEEYREIFR  FTERBHEIRER - WINERM/EEES
L - FEREYREFAERENNSELZFHANR -

E%EEE’:’ (=]
BERI#R 4 anthracycline/doxorubicin 2IEEI£
CBC
FEIhEE
AHE/O\BEINEE CAERD ~ SAEEAR E BFAEEEE) | ECG ~ LVEF
= REHEIE#1E 300 mg/m2 - IBINERAE SR -
ﬁﬁéﬁﬁﬂ R (85 - 89 - BERCER)
ERISNE R

AERBZA (EBEEBE N P) Bag iRk g -

AERIRER B U RFEIN/R (HBsAQ) - B AT £Z 0\ Ee (anti-HBc) ~ B
BIfT R FRENAS (anti-HBs) - @M aEEA HBV BRMNESE - Eiaf
% F[EETRRBMELIEEZEEFTENRSBEDIAN -
> MEEH

YV V. V V V V V V V

W

Anthracycline doxorubicin (DOX) - —1%& Streptomyces peucetius var.

caesiusBERINHY) - £ 1970 FRFEEN—E(LEZE - AR EZERIE -
BFEIFURESRMEEBNOARERMNERE - ZREUSHEE - bz - PERE -

Bz FAIRE - FIRE - RBARERYEE - ZAREER L doxorubicinte

I CEAR PN BT MM (REEYER -

FRMEHRSE . B - HROET TR LRI BT - f,jg'gm ormation 2022

JEH P



2 EEZHE : A ., [
DNA - #% DNA &M% |

B0 R A | #“;mm«'ww-~@a

ABCC]

EIFE . =3 DNA f4 @m-/
pafEIsE - g

(TOP2A) % ; WE4S Asécz Q.CEL)

é% .

PK pathway
Intercalation into DNA |
Proteasomes |
Anthracyclines are
known to intercalate | Vs l, )
f . .
into DNA in vitro, and v e =
' ol L BV VN \ || ‘
veral cr | ‘ ~ DNAdamage '
several crysta [ @» "\ Cesd \\ J
structures of complexes | (ToPaR) (EReD) .
: = .
of DNA with DOX exist. | & >
In early in vitro studies, | cancercet

DOX was shown to

cause DNA breaks and to interfere with DNA synthesis. Other work has
shown that the DNA-DOX interaction is related to the poisoning of
topoisomerase Il (TOP2A), but not toposiomerase I. Translocation of
DOX into the nucleus is thought to occur via binding to proteasomes.
Subsequent TOP2A poison-mediated cytotoxicity is postulated to
involve the mismatch repair genes MSH2 and MLH1 because loss of

DNA mismatch repair function results in resistance to doxorubicin.

Topoisomerase II-mediated DNA damage is followed by cell death.
TP53, a gene that is a major player of the DNA-damage response and
apoptosis, has been implicated in this DOX-apoptosis pathway.
Several studies have shown an upregulation of TP53 occurs with
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anthracycline treatment, and ERCC2 and TP53 have been shown to
functionally interact in a p53-mediated apoptotic pathway with DOX
treatment in lymphoblastoid cell lines.

Generation of free radicals

DOX can undergo a one-electron reduction by several
oxidoreductases to form a DOX-semiquinone radical. These enzymes
include mitochondrial NADH dehydrogenases present in the
sarcoplasmic reticulum and mitochondria as well as cytosolic enzymes
NAD(P)H dehydrogenase (NQO1), xanthine oxidase and endothelial
nitric oxide synthase (NOS3). Re-oxidation of the DOX-semiquinone
radical back to DOX by leads to the formation of reactive oxygen
species (ROS) and hydrogen peroxide. ROS, causing oxidative stress,
can be deactivated by glutathione peroxidase, catalase and superoxide

dismutase.

Some researchers have related DOX free radical formation to
cytotoxicity; these studies relate DOX cellular resistance to enzymes
deactivating ROS. DOX has been shown to promote apoptosis in DOX-
treated endothelial cells and myocytes through the formation of ROS
and hydrogen peroxide via the activation of NF-kB (NFKB1, p50). But,
activation of NF-kB blocked apoptotic cell death DOX-treated cancer
cells, indicating a possible different mechanism for cytotoxicity and
cardiotoxicity. These researchers, and others, argue that the role of
free radical formation is primarily related to cardiotoxicity and not
cytotoxicity, in part, because the use of an iron chelator, dexrazoxane,
that binds the iron involved in the free radical formations,
demonstrates cardioprotective properties without impacting clinical
outcome. (Ref: https://www.pharmgkb.org/pathway/PA165292163)
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2. MBEEREMEY)  FEMNGESEEEYREFH -

3. BTYBLVREOKIEN  FZRBEAWRERALLE UIOEZE -5
SREFAENFEREABHIRED (E0HEM) E’\J%ﬁﬁ °

4. 2UHLOESEUMTE  BREERGBEEW 24-48 /N\FAR - OJgeBALES
HLOEEELE - MEAE - SHEEYEIFR  REEEHE  BEE
B AEHERELE -

5. BEMORERTE  BERETEREEN 24520  HEREIER

B - BRAZSNREEE 550 Ex/ERAE (BBRLEER - OIE
B—ARARIEN) - BRASLEEANZREEE (L1288 450 2%
/REREE) - FHIESEENHERE - BAEZERE LR DB ATEE
BZTHET BEERLET - FROBRIBEYAEBETIUSIREH
E%U - RBEZNE—BRIBERNCERER - =5EE  FHL
- BEHEBECEABILEE -
6. FRMUTE . LIEEE Doxorubicin WEEBIEHRE -
(1) EREIEEN 300 Ex/A2KEE @ BEXR1-2% ;
(2) BiEH=E 400 E52/52KEE @ 884EXR 3-5% ;
(3) EWREIE 450 Ex/RRER - BEER5-8% ;
(4) EIEEIE 500 =%/ REE - BEX6-20% -
WEL  HMFCHCPABLENRERS @ RAlL - F88
1B 450 25 /58REE -

7. BERMEONRE  DEEAZE - EMEORIBAOEAZEIBEEQE
BHFT BE - E%fﬁé‘é%ﬂﬁ%%ﬁﬁﬁﬁtﬁb%—?—% - AR S HER/OHERE
B
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