ENDOXAN ® Cyclophosphamide

EEEEHE 200 mg, 500mg, 1000

EEER 50mg [tab
RN B | PRARSLEERTEE

= BB FERE (5% 1959 £ FDA #%& k)

> BRI

Cyclophosphamide 2V ¥ EEBEREZERENZEY 2 — - 1R 1959 &F
FDA #% /& £ - 2565 8 fa b bass -

BETEAEMNEEEYESER - M Cyclophosphamide mEMHEAE
ZRRAESEMNEE - BEoDaRRESIHIARSMNERE - Ed Burkitt
lymphoma %5 5IE%L - R-CHOP ( rituximab, cyclophosphamide,
doxorubicin, vincristine and prednisone ) {IZA R REMIFAARSEMEE
BRERAEEARER  ARIERS 30-40% - FIFKEIE Cyclophosphamide B
Bl BREFARES aEERFREMIMMIANTEMERRAVREES
’% © Indolent lymphomas @& 241 50 B R EAD - PUEFHRS
8-12 F - HpRaMMEREEARZE - Eftt AEIMEZEERE small
lymphocytic lymphoma -~ chronic lymphocytic leukemia (Cll) -
lymphoplasmacytoid lymphoma, marginal zone lymphoma, and mycosis
fungoides - Cyclophosphamide &8 & Hs A EtZEY B S A - BN
REBEMTBIZELSE A -

Cyclophosphamide FIREfE&

FLAREE 75 2R CMF ( cyclophsphamide - Methotrexate  5Fu) F1 FEC (5
Fu » epirubicin + cyclophosphamide ) ER 7T 4%+ -

BREsE . CAP ( cyclophosphamide, doxorubicin and cisplatin ) 21E&N
BEEYMN—48% - B paclitaxel 1 carboplatin — % B -

BB ABARE : cyclophosphamide Z/8EBEMWE A

FEMERSE BB - FE RS KL BRI B -
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B M2 EMER MY/ T EUER - carboplatin and etoposide, and
vincristine, cyclophosphamide and doxorubicin (CAdo) WASEEB VMG
BEAA DI BRAPE S AN BR R R P RERINEBE 90% 1 5 FREFEX -

B cyclophosphamide S {EESEPIESFMABENEHIFERLEAR
ZIEE R - 1 retinoblastoma, wilms tumor, rhabdomyosarcoma and
Ewing sarcoma.

> BMT#ESE : cyclophosphamide EAE EH MR E NG RHE - FRE
KEBWMERIBE - A= cyclophosphamide BEREMZEBSHER - LH
& Busulfan 3 TBI - #BRH S GERMHNMEIFEAN - taRTZHA -

> EERARSE  $EARRTABEARERITIERZ M ARG NNER
BARMNE = - SE= cyclophosphamide (2-7 g/m2) 1 G-~CsF ol UE &
RZHENEMEAE - BFF cyclophosphamide RIARIR S 45 M B B
RaERER -

> FHRBE%E : KEZ cyclophosphamide EBMBRAEZEEERE MY
=% - KEIZ cyclophosphamide BZFEBRERET AR AMRESRE
RRMER - BIRERAEANIRE - BRURMEESX - EERAZEMEL
i -

> FARFAHEGHARBE  AEERBERE  LREEHENEEERREMY
(BEHNBEDNBEYENEX ) TAR  EBEE3HE 4 XETSHEE
cyclophosphamide Z&7R o] {178 F ¥ E RS EEEE B ERIBER

ERHE
ArnstEEY) - oliRHREIAMNA DNA £ EZ DNAKNER - SRARET -

B REHEASHEEIER
> it PEHIM (B 30-90% R AZELERENR)  SHEESEXNT (B
>90% N AEENRM) -
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>

MHIMIXERREZE : BMIKRDAE (>10%) ~ B (>10%) ~ M/ s ME
(>10%) - AIBEBEERFEMAMME (1-1.5%) - BELMKBESELEEN
10-14 XiEZRE - BHRBZERIERSHEIE cyclophosphamide - EEE 3
FamzxE> - EmEm/ ) wos /b EalfER -

ARSEEREREIER
ARSFERERABRERNFR | BYERRAR - BEAFORBFMciRElFH%
R U MNRWEBEESRERCHEER - BfFAZXETHEESHE -

DIE R - S OMNEE - OEBE - LEES - LENBE - LNRIB -
OVEEE  RMAREe ~ OBVE - BfE - JKBE AL - B O - S
B~ RMER ~ DMK - OF - OBEER - OER - SNERRI - OEE QT EHA
SER ~ FRE - EOEOEAE  OEREZE - MEX - Fikme - ODEOLEA
2 NEERY - DEHOEEE -

WERG  [RERE - 32 SHEM  RE - KBEM - ES  EE - £~
R RR - REBEER - BEEAR - SRMEEERE - J2EREKE
EE - EER(F

WBAANAMBES  BRER - E3S - INEE - Il - B8% - SAUARRIE
ZARE(LIE - BB - MBNAKRE - JHEERE®  NENE  BEHE
EYN=I

RBZM  RE - FFNE - KBR - SEMAN - KEBALN - lEiEik - &
T BALRE - BE - MEVARERMERER - KK - EFESERERE - S
EERIRSEARE - SEMBEE -

R EF: 54 - MERE - BRFE - BUBA - ENIE - IRk
5 MRS - BEED - BEKREE - WRINBERIS » KPss -

Bz - O - SMERARSE ~ BT ~ BETIRIE - B8 - B - IRB[E
B~ B3k BEEH - MIMEERER - ORMEES - BRERK -

WhZ&L  HIEEER - IEK - BETREMAT S - Frithom - HIEERIB - i
BEEARGE - TR HEX - MBRAEAS - =E © FZEJKRE -

AAMERSE LR - AEOEE R - gf_.'-:’gfhifwm@-.j—{(m 2022
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8. WREEZRF . EFFIE - BN - J]]lﬁi B MRS ~ AZAE ~ DSIE -
DNE ML BE - B&HX  2AEM - PEUEBR BREER (BKE
k) - SEIEROE %Wﬁﬂﬂ’iﬂﬁﬁtx (7-15%) : MR (BRI EESTIRE) -
SAPK ~ MRPRISHVRTE - BERMIR KD RE % L MHEBENK - ERERRER
mesna of AIEFEREAER - LLEHE - BERIKARBREBIEL - oJgEEAIF
£~ BiFasESL RIS 23 E

9. BERE . BEMKE  BERE  BEKXE

10. IR %47 - BE M &AL (1.5%)

1. B R%: REAH

12. B3 BEXRRERE - BRMRR

13. BED : SEHERIRIE ( BIFRAIDE ~ 383K - ]| ~ KR - kK - FEAR - MR
A )

14. B : REER - HIS

15. Bl : BgEAE - B/IERR

16. WK %4 : SUFREBEER - AEUASIEERX XREKE - ZW - ¥
R PR 2 ~ FUBUARIEAN ~ BBUERDSE - ( DJEZRMEEE1E ) [>6 {8 R])RVNh 4

1t~ MEIkS B - FhFEIKEAZEE -
AR BEREEYETRRLRER - PTRENEIER - 815  ZEYASWEIER - RAERFIRIENR -
HE2E NMANEMMZEYMTISERIER - ZYEIFRNER EHEBRRENRRSIFINE REHRE
(Common Terminology Criteria for Adverse Events, CTCAE) - & £ 2R A EREBAEE - Phiddss
BEUHNBREEDR - SUDPRBARERANERIE  IREMOR) - PR K  BEGHR ) Hm
(4 M)TIET (5 #4R) - B3E 3 R EWEIFARK - BEENARBHETHSHBNFE ; 5RE 4 R1B
o REBEERNABEREE -

T S 5%
> BINEEAZHAE . A
B CrCl 230 mL/minute: RNEFEZEH =
m  CrCl 10 to 29 mL/minute: Administer 75%
m  CrCl <10 mL/minute: Administer 50% [RAEI =
> BSEMAEENT (BE=RX) . A FRAEEHN 50% 5 75% - ZETHEX - £
MEENEAZE - 2/0E M —RIDRBENAI 12 /N\S4A%E -

FEMERSE  EERME - B RS RIS EE R B -
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> BEIRZE : B75% NRAKE - MRIJLL - £ NRIEEZETERZED 12
NS

> EEUBRENEA (CRRT) : H 100% WRAEIS

> BIEEAZREEE : A

® Bilirubin 3.1 to 5 mg/dL 2k #Ei%fEs >3 FIEREE LR : A 75% RIRAE
= .
m  Bilirubin >5 mg/dL: # % EH
HERBUMRAZS
B KEPEMINEAE | FMREREISE
B ERENINEAR  AHEBER  BABRENNERE -

> HEREEEE - A
m

Cyclophosphamide total dose of 200 mg/kg : £/ IBW S E K
(ABW) SPRIE/ME -

B Cyclophosphamide total dose of 120 mg/kg : 1% IBW <120% FI%%E
A - EF IBW (%) =t ABW - ¥ >120% IBW 895w A FEH ABW25 AT
m ABW25:

B IEE (kg)=1218525E (kg)+0.25 [ BMFIEE (kg)-121838
& (kg)l
EL5/EIEFREARRERRNEE
> MAESHES

t (Hematologic toxicity) : Cyclophosphamide A oJgEE L&
PEHNE - wEEQMEBCE/D - EPERMIKED - M/NRED B mMEEE
fRE=AR) MEM ; ofeBREHeERE  SENRE R KAERE
Pl S R BB R MR - th R 38 A BUMAE AR R M IR 5e - B0 70 Z2 I TR BE R

A N EEERNAERTER - M/MRANEP B MR ER BT RN
1 BMEE 2 BHIR - olEEL) 20 KEWIE - $H¥ o BbE A/ ES R/
g EIRFER FEMEERNRA - WRTAHEH R ASZEEESHBIE - aEH
B2 T MREA -

A
RENEHRSE  EARME - BAIEESFEEMEEREE -

oo
i

0
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Bl {EH

=38

4000/mm?3< WBC < 2500/mm?

= MR/ 100%[RAH £ -
WBC >4000 /mm?
B M EKRLME S50%RARHEIS -

= M EKRLME
WBC <2500/mm?

HiEHZE  BEIRELRSEIBRHAR
fRRZER LT BEREREA

50,000/mm? =platelets >100,000/mm?

/) \iiosl e 100%/RAE £
platelets >100,000/mm?
[m/)\iiost e 50%/R A= -

Grade 23 [/)\#RE/ME
(platelets <50,000/mm?)

% - 5RIWELEEEINBEHRN
fRREER LA EEXEFHR

W  Grade 22 [Eh R MEKEME
(ANC <1,500/mm?)

B Grade =3 M/N\RE /D IE
(platelets <50,000/mm?)

B ERwERMA G-CSF IR -

IEh IR N St sE 6

VB TFMERK/ANBEE S -

> R/BEM% (Urinary/renal toxicity) :
m Cyclophosphamide A &S &

(A e E) -

A L MMEREDSE - BRPRR2

HEREEE - IREMPERREIES - oI LUERBE R R EE:2
MR oI ERENRE - B - RBEWRER - BRZFAL B
AT - REAGHESSESEEM A (CAILE - RRE

2B EMAR -

- REMNE
BINBERIB
BoRTEsR R ERE

B REUZEARN cyclophosphamide B acrolein TER AT HIBRM -
BB RE - RARERESE - UFERENSEFERESRE  HEG

REFBEBEEER

WFRACEE o MMM o8

INMEEERE - SEIRFTA urotoxic drugs EJZE??E
AREEEU TN SR

EZXBEHE ;

FEMERSE  EERME - B RS RIS EE R B -
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BT EH cyclophosphamide 8 84 MAERERE K -

BAEHEE

SINETAREL busulfan j&% - TIEEIEN cyclophosphamide 553 2 H M4

Rt RO B -

SHEMEMMEENRERZETSE 40%

B BERRYERIFMEN  ZROFEHIREREMERE - £H mesna &
ERB K/ AR EMITK IR EF K IEA BB EEN S ERRERK

BEE - HuERERBEANENZSHEE -

EEHBERIVEEELIR

AL MK R EAM R/ BB NS - [MRBEETE cyclophosphamide &%

FILBERER  BolpEE -
cyclophosphamide J&% - TERIRGEA]
= - BEEEIMIBRE

BESEHMMENXE - BEREEPE
- B HERREAS IE 10 0 PR IB PR
Bm A EERE cyclophosphamide (FHBEA) -

glfEF AL
Yafn R a1 H £ cyclophosphamide #AZEHABI 4R 2218 1 2 2 KAEM

K HEELE (B A > 2000c. C/§E) BRI R BN

o] F§ mesna RIRERE (BT Mesna REFERN
cyclophosphamide ZZBi - mesna continuous infusion is
same total daily dose as cyclophosphamide)

BxE MM BB SR

=1k cyclophosphamide FI/AHE -

m/)\#k >50000 /mm?

Hyperhydration: N/S or ¥2 N/S 3L/m?/day (KCl 20-40
meqg/L and MgSO, 2-4g/L) - —RIFEZIEAMER - BEE
17 48 /B EE -

B B SR
GFrZEn FEHERE
BRERRYZIEN
i B A B RS S

0

culture : BIREE - A
E{EmS (CMV) #
HRim )

Hyperhydration - S¢E5BEEME -
MR IR
ribavirin for adenovirus, antibiotics for bacterial

- (ganciclovir or foscarnet for CMV,

infections)

FrEMEHRSE  EBRE - &

A5 R JERVIE SR BT 2 R R EE AT -

[1
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> LlEE 1 (Cardiotoxicity) : S HIE 60 mg/kg/daily 8¢ 120-270 mg/kg %
K& - OlEERE OB - BINERE LRSI ERRRE AR S0 Ek At bR R S
B R E R R B OB S R EEZE Y U0 Anthracycline 22247,
cytarabine - ZZ/0Z ( Ejection fraction< 50%) - S|#E/O\E B MK EZ
cyclophosphamide B/EMRE Y phosphoramide mustard BE#EE /0
W& - KB anthracyclines - cyclophosphamide D\EEHEEAE R
18 - BRARARIBWERE ECG & « BIE RN OB R S 2B an /0%
( myocarditis) /0L IE(myocardial necrosis, 144 mg/kg for 4 days) - &
PREEAR B35 L IR R £ - OBkIRER - BRI - IBNE SFIREERT - mAT
BERRBORRIE « OVEAZE - AoIREOMSE - 0B - BELT -

Bl {EH BRI

DiEEE | I RUERRIRE - ACEl - beta-blockers 3% inotropics 2R1ZEHIEAR

> BBESM (Gl toxicity) : MEL ~ B 2REEMEZE - 50%HEA S
DPEEZEERVEM - BILE SR ERAEIE - ROFEEREM -

&l {EH =iz
B0~ BNt | EFEGERIEMZETIRE - WEZE - FEREIFRERBEERES

HRER (BOEEIL) FOEE -

> W&t (Pulmonary toxicities) : EEEEMM AR - ol FHEAER: - 0%
B R BAYL - DIBEE Ry - lRARRIREIEOBBIR - [FIRMAEE - 35)5E - =
g~ 1@E - MEl X - BEMENER - WEERE - BELIFE -

ElfER BRI

BB UMK | KAFEE -
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>  EHFARBKIE (Infusion-related reaction) : SESEHEIATE - OJEEEHIR -
EE2NABERIBENRE (B"ITREF") ol RE 57 cyclophosphamide
AR - RIBETERR - S mESEE - A2 IV bolus - DIfERERE - BT
M - HAMEE - intranasal beclomethasone, or intranasal ipratropium
iERE

Bl{EF B2

RN B OREETERE Iy aBEeRE T - BTl 4EAR -
B AFHERBEE - RFTOE - AR - intranasal beclomethasone,
or intranasal ipratropium ZEEEEA -

> HF&M (Hepatotoxicity) : V&2 - GOT,GPT, GGT, ALP and bilirubin #J
5 - BEREMINEEREE - BABSERENBRED - 958 15-50%1EAE
=5 = cyclophosphamide #tF busulfan Sl =5 EAZEE - BITH
A7 IFE ZEAE1£E% (veno-occlusive disease/sinusoidal obstruction
syndrome, VOD/SOS) E4% - MHxith - SOS REBEBESSE =
cyclophosphamide B AERFEAZHEMWHEABRER - WWEEEFEER
BiEE 1-3 2HIR - WARERAIEN - SIERBHIHREERX - BKES
PEATZRMAE(>1.4 mg/dL) /&=E -

> EMIFAE (Hyponatremia) : cyclophosphamide BIEE5[#EEIMMME - 25
KB ~ 2MKPSBER - ARMEAE D WAEIEEE (SIADH) B #ERE
B AR BWIME - 28 - RELSIEENE - AZSERREIHEDS

> HERMEMERE . BimE cyclophosphamide E— A& S H HitEEE
% WS T ERERMER (BhE - MEE - FiIRREKRARE) - BitE—
fE AR ARERL MMEENSREA -
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> HEBRENWEZE : cyclophosphamide E THEUINFAEMBEBFEN - HW
METBERAZ  BARZEUEE - IBEE:TE - WMATUZEREFEINF/
BT -

> INBIEIE (RIAUE) -

gI{ERA =g

6B B EUAMFIEAREE - KB DUKPIREED -

B FEERE 0 1.10% Sodium thiosulfate 4 ml &2 6 m| FEEKE
B 1/6 M B9 Sodium thiosulfate - F 5 ml 89 sodium
thiosulfate S.C N2 BRI

ZYMRXEEH
Substrate of CYP2A6 (minor), CYP2B6 (major), CYP2C19 (minor), CYP2C9
(minor), CYP3A4 (minor); Note: Assignment of Major/Minor substrate

status based on clinically relevant drug interaction potential -
B FEECENBREZYIEFR  F[ERBHSIER - NEAM/EES
REE - FEREYREFHEREMINSESZHANR

i A SRR B
TEMRRE (ERREERAERIGEER)
BN B INRE - ERRE A
ﬁé/& T

BRI ) I 14 s Y S Bl EL At il R /B B S5
BERHmEHhmEEmE) - s - OsE (CEZREORERBENREA)
fERERIB 2R (EAEERENNX ) BaE i iRiA LR
AR ERBR T SRR E /R (HBsAQ) ~ BEIFF #0188 (anti-HBc) - BELFT
KERETES (anti-HBs) - BIEMEBAEBHBVEENRES - g - F2E
TRENEUEEZEEEZZNREEDIRY -

VvV V V V V V VY

AEMEESE - HER - BENEESERALERRE - f,jg'gm ormation 2022
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oL

activation pathway
(o] cl cl a
activation by
\ D“ ',: PAS50 system \ Q\ . H OH \ ﬁ' f-elimination \ ﬁ
N—FI'\J N—ITJ — N=F—NH; — N—FI'-NHQ
Pl [v] CYP2BE, P Q P (o] L8] o OH
cl 2C19 & 3A4 a ¢l ~NF o
cyclophosphamide (CPA) 4-hydroxycyclophosphamide aldophosphamide (APA) phosphoramide mustard
(4-OH-CPA) (PAM)
cYPamd | - .~ 20 ADH ALDH1 +
Cl
chioroacataldehyde o
cl N
ci
o H - \_\ 0
HN—‘T’\NJ \N{—)‘F’N ] N—lll;—NH; acrolein
/_/ o} | j f fee (o] 0
&)
cl L cl \'/\‘[:H
2-dechloroethylcyclophosphamide 4-ketocyclophosphamide carboxyphosphamide toxic
i i i (4-keto-CPA) metabolites
inactivation pathway

Mechanism of action of cyclophosphamide.

Cyclophosphamide is a type of nitrogen mustard drug which exerts its
effects through the alkylation of DNA. The drug is not cell-cycle phase-
specific and metabolizes to an active form capable of inhibiting protein
synthesis through DNA and RNA crosslinking.

The majority of the antineoplastic effects of cyclophosphamide are due to
the phosphoramide mustard formed from the metabolism of the drug by
liver enzymes like cytochrome P-450 (CYP2B). Hepatic enzymes first convert
cyclophosphamide to hydroxycyclophosphamide and then subsequently
metabolized to aldophosphamide. Aldophosphamide is cleaved to the
active alkylating agent phosphoramide mustard and acrolein. The
phosphoramide metabolite forms cross-linkages within and between
adjacent DNA strands at the guanine N-7 position. These modifications are
permanent and eventually lead to programmed cell death. Acrolein has no
antitumor activity but is the principal-agent responsible for the
manifestation of hemorrhagic cystitis. In addition to antimitotic and
antineoplastic effects, cyclophosphamide has immunosuppressive effects
and selectivity for T cells. High-dose cyclophosphamide is used in
eradication therapy of malignant hematopoietic cells, while lower dosages
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have shown merit for use in selective immunomodulation of regulatory T
cells.

Ref: 1. Ogino MH, Tadi P. Cyclophosphamide. [Updated 2027 Sep 29]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing, 2021 Jan-.
2. AMB Express. 2020 Jul 18;10(1):128.
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1. pa/i%‘?ﬁitﬁlﬁﬂu/ BEIE - HERFAETE 24 /)RR NRBEHA - &
B TREEE  FRAEZ - HI  EmEM/SOBAR) - FHEL
i%ﬂ EAE -
. MEFEREMEY)  BEMEEESEEEMRAERA -
3. BZWAKD  REWAKDUREERBEEANEERMEREY - WRHEH

.
4. & ORPRBOKIEL - FRBEENVREERBLELE - WhESE - F2R

BIERERBREEERIRED (BOARIL) REH -

5. WRERIERK AR - BEEERFE 6 BEZ ol#THI -
IEOREER BB NARRES - BARGEMBEEFER (X 12
BEMA; St 4 BRR) - BRAMBZ2iEH -

7. WEREAMIKET  EL/NROBEEEMRENEAMIKE SR ESEH R
RISELER T KR AFRISEREERE - BEER - REIREMA -

8. F'eﬁ 5 1SR RUREAR B 15 RV - [T IR N & MRt G - FRILBT RS

R ER

9. HEIRBLUITMHAEMRLIR - BIBIEAREEEMIHE -

10. M AEREDR (MIRKRPH MEBEREARRBNR) -

1. B8 : S - el FERELME - EREEEAERE - WO - [FIRE
5 -

12. EXRECHEER=ERI (REKRIKXABRER - SBKBRE)

13, B 38)E - BRE - 2R - 8K/&% - [FERERE -

14. Bl . AIUNESEBER ~ BFRERERL - IRPFMELAZERRRFE R ARIREIGI

15. 28K - 5 - REFBREBNET - MEAZE -

16. RIMEAGEA : 8858 - BN AEDR - LB HBEE - REIEX - ESS - BB
ot -

17. BB UMERLR - BRI REZRHENELN . HEREFEE - BEX
o IEE - B BEAE - 't - EZ“‘LHHEQ%:% - OFREB®BRIRY)

(8 A Parmason # 7K &K Nystatin OJ X =) -
18. BITEAAE R 3/4 ARBNRTNZEIERAFREZEZ S AiES A%
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