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Relative dose intensity (RDI)

= RDI was calculated as the delivered dose intensity (total dosedelivered/total
time of therapy) divided by standard dose intensity calculated for each regimen
and compared to progression-free survival (PFS).

=>RDI is a significant predictor of survival in patients with EOC. Effort should
be made to achieve an RDI of at least 70%.

Progression free survival (PFS)
Overall survival (0OS)
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iPerformance status][ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

5 B RS S 1. MEETHEAIN | IUATBEN | EAGDHARRE | =2EARE .

(ECOG PS) T BT | G%EH . BE ([ —XA—¥ | =2EKNLEH
REMREHT | L - D _ERORSRIBARR | 45 -
f - S ALERHE -

ZES1E RBAEE LR | IHBREELE | ofJBERERE | E&FF L
Ah KRR o | REMGAER - | FLIHEERE (BRE -

Grade 5: 3t

Drug with caution:

1. All cytotoxic agents and target therapy.

GE-1
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BN

e B ] [ Complete ] [ Partial ] [ Stable ] [ Progressive ]
/R remission response disease ___disease
CR: PR: SD: PD:
Respon_se Disappearance At least a 30% Neither At least a 20%
evaluation? of all target decrease in the | sufficient increase in the
lesions. sum of shrinkage to sum of
(RECIST guideline) Any diameters of qualify for diameters of
pathological target lesions, PR nor target lesions,
lymph nodes taking as sufficient taking as
(whether target | reference the increase to reference
or non-target) baseline sum qualify for PD, the smallest
must have diameters. taking as sum on study
reduction in reference the (this includes the
short axis to smallest baseline

<10 mm.

sumdiameters
while on study.

sum if that is the
smallest on
study). F¥15¥2

e

IR
_:F'TE /}IL_*E °

RIRIRE( LR
_:|:1E /)IL*EE °

ol RIEn=E R
{7 LL{EEE

TRBERE
B (e
O -

ff? zez a

#¥1: In addition to the relative increase of 20%, the sum must also demonstrate
an absolute increase of at least 5 mm.

:¥2: the appearance of one or more new lesions is also considered progression.

Drug with caution:

1. All cytotoxic agents and target therapy.
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[Adverse event-l] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]
Leukopenia <4000-3000  <3000-2000 | <2000-1000 <1000
k/cumm
@E%%’i%%ﬁ La EEYE | OBRIFE - | BEFE -
2, WEBEE E,WEEHE Laﬁéﬂﬂé%)@ #2:E PR1E
mbif mbﬁf 2, WEEE | EpIFHEN
ﬁﬂ:{f E; 2y
g, W1EE
Eﬁfb[ﬁ

Drug with caution:
1. All cytotoxic agents and target therapy.

AE-1
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[Adverse event-Z] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

Th rombocytop <150k-75k <75k-50k
enia k/cumm
Lﬁé&ﬁﬁjﬂﬂ)@ Lﬁé&ﬁﬁiﬂﬂ)@
8- %iEBRE B, WEEH
Tﬂlzif ﬁﬂ:{f

<50k-25k <25k

A f

OZEFE - EFRFE-
Lnﬂﬁuﬂﬂ)’@ 2r& DRI
2, %ERB {%Hu kgl
ﬂﬂ:{f z ; 4 [ R
2, xE®
Eﬁﬂ:{f

Drug with caution:
1. All cytotoxic agents and target therapy.

AE- 2
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[Adverse event-3] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

Anemia <LLN-10.0 <10.0-8.0
HB &M LLN=129%
2B T LE&E@E&)@
iR I, WBEE
ﬂ:[f i B 171b{f

MAE

<8.0 ER&Edn

T%f@'{ﬁzez ° L*%'{:ZEE °
Lnﬂﬁuﬂﬂfﬁ 2wz M RIE
2, ERB ﬁéﬁu i) 22 T
ﬂﬂ:{f E B [ EZ
B2, E®
Eﬁfb[ﬁ

Drug with caution:
1. All cytotoxic agents and target therapy.

AE-3
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[Adverse event-4] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

GOT =0 >35-105 >105-175 >175-700 >700
ULN=35U/L
AZARE |RAGE - |BAFR- |BAEH-
E

(R Fm
s BB

Drug with caution: Rfift— BSHE 2%
. Methotrexate
. Oxaliplatin
. Paclitaxel
. Irinotecan
. Topotecan
. Fluorouracil
. Gemcitabine
. Cisplatin

- Cyclophosphamide
10.Dacarbazine
11.Doxorubicin
12.Et0poside

VCONOTUL,WNEK

AE-4
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[Adverse event-5] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

GPT 110 >40-120 >120-200 | >200-800 | >800
ULN=40U/L
AZARE |RAGE - |BAFR- |BAEH-
E

(R Fm
s BB

Drug with caution: (REffifz— Eif&MH 2%4)
Methotrexate

. Oxaliplatin
Paclitaxel
Irinotecan

. Topotecan

. Fluorouracil

. Gemcitabine

. Cisplatin

. Cyclophosphamide
10 Dacarbazine
11.Doxorubicin
12.Etoposide

CONOUAWNEK

AE-5
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[ Adverse event-5 ]

[ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

T. Bil &0 >ULN-1.5x [ >1.5-3.0x |>3.0-10.0x |>10.0x
(ULN = 1.6mg/dL) | ULN ULN ULN ULN
ZERIR (L H*Q%%“E?EJ ZEHFE - | EEFE
BRIGER | =
o (%Bﬁﬁ— FEt
*E 2 4y 7| SR 2L

Drug with caution: (Rfiiz—

Methotrexate
. Oxaliplatin
Paclitaxel
Irinotecan

. Topotecan
Fluorouracil
Gemcitabine
. Cisplatin

. Cyclophosphamide
10 Dacarbazine
11.Doxorubicin
12.Etoposide

CONOUAWNK

Bl St 2%Y)

AE-6
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[Adverse event-5] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

HRI& - - BEISREE T | O~ BT
4 H;FH«( ti r—z‘s z‘-g EG 71_ F_ &
Enn

/ »’r

o

ZElFE - | ERiFH

Definition: A disorder characterized by the inability of the liver to metabolize chemicals in the body.
Laboratory test results reveal abnormal plasma levels of ammonia, bilirubin, LDH, and alk-p.

Drug with caution: (R1&t— Ef51H 2 224))
Methotrexate

. Oxaliplatin

Paclitaxel

. Irinotecan

. Topotecan

Fluorouracil

. Gemcitabine

. Cisplatin

. Cyclophosphamide

10 Dacarbazine

11.Doxorubicin

12.Etoposide AE-7

VCONOTUL,WNEK
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[ Adverse event-6 ]

[ Grade1 | ( Grade2 | | Grade3 | | Grade4 |

Creatinine &) | >1.5 >1.8-3.6 >3.6-7.2 >7.2
Zt ULN=1.2
mg/dl
BIEEMe] | BEEMO | BIEEMD] | B1EEMO]

BIBHZE
o =2 P 2z |

B ° (Riigg=)

BIERZE ;
o =2 PR 2 7|
= Oy EIR
2L o
(RIEE=)

BRIERZE ;
A =2 PR 2 7
£ IER
ZEY) ey (S 5L o

(RMyEE=)

BIBHE
o =2 P Zez 7|
£ - OUEIR
45 1) o {= 48

(RMfys%=)

o

Take special caution with Patients who had comedication of diuretics and ACE-inhibitor.

Drug with caution:
CYTOTOXIC DRUGS:
1. Cisplatin.

. Carboplatin.

. Alkylating agents: Cyclophosphamide, Ifosfamide.
. Antitumor antibiotics: Bleomycin.
. Antimetabolites: Methotrexate, Gemcitabine.

. Topotecan
. Etoposide
Taxanes

2

3

4

5

6. Vinca alkaloids.
7

8

9.

10.Irinotecan,

AE-8
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[ Adverse event-8 ]

[ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

Hematuria BRI RS | PEMR;EE | ARTRNNE; | BRES
SAPK - HEPRIEIEE -| PR - BEPREIZE - | Bl - FFARIAE
## pR B R R ##% PR EL & PR
EEARE | =EBEH | 2ReEE | REeH,
£ ENE B BB |WABRE |EWAER
BRERK |BREAK |FKD B | BEKD;
5 - 5 - =RERE | B0
(RPEEIY) (R ERT) SEEE o S8 -

(RMyExlY) (RPFyExIY)

Drug with caution:

CYTOTOXIC DRUGS:

1. Alkylating agents: Cyclophosphamide, Ifosfamide. (Hemorrhagic cystitis)

AE-9
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[ Adverse event-7 ]

[ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

Proteinuria 1+ 2+ > 3.5g/24h

<1.0g/24h 1.0~3.4g/24h

RRERE(L | PG | R,

Beh R | MBR, A | A4 ML 32l

= FR;ZREZ | ME,; 14 M

GEEn | BRANE | R EEED
Wt/ e = e A
(RMEE) B E -

(RMyEER)

Drug with caution:
TARGET THERAPY:

1. Avastin (Bevacizumab)

AE- 10
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

42 2% M = i [BX Prehypertension | SBP 140 - 159 SBP =160 mm BREMm
HRMESME (SBP 120 - 139 | mm Hg or DBP 90 | Hg or DBP =100

mm Hg or DBP - 99 mm Hg mm Hg)

80 - 89 mm Hg)

WEROMR | DkMFMERZE | OfRPEMER | EFHF% -

felB=eY) | Ve, i h | Z=Y)ak
AR | |HK,ER | IZEEY
RE(CERY | EERKRARR | 2ERE, T
mELRRE - | RE(CFERE | mEBRK -

ERSTRAZ (Rnises) | (BMSRT)

Drug with caution:
TARGET THERAPY:
1. Avastin (Bevacizumab)

AE-11
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

B IS = MELES B | ERARUNE | REERARE | BRER
YIEh<38°C R FE; ERA RS | Boiasm
<24h
MABEEY) | UBREY)  EEFE - | EERFE -

R - &R | EH - &R
RE(CERY | RE(CERT
mELRRE - | HERE -

Drug with caution:
1. All cytotoxic agents and target therapy.

AE-12
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

Z34E °C 38.0-39.0

B 7 st i
ERETE
RIBAERE -

>39.0-40.0

BRI
RIBAERE -

>40.0 FE/)
R24/0\iF

BRI
EIRETE
RIBAERE -

>40.0 FEKX
24 /B

B 7 fad &
ERET S
RIBAERE -

Drug with caution:
1. All cytotoxic agents and target therapy.

AE-13
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

% & K B T 4B RESEEN | REEAENT  BRESD
FEARLEE
RIETEL | ERFEE ERFE- | ERF%E-
r—n:F'TE/L\i/)IL *jﬁﬁnluﬁ.
iz - NAEIEURESPAN
AERE o

Drug with caution:
1. All cytotoxic agents and target therapy.

AE-14
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

ey IEATE SR =2 H8 01353 0 8 0035350 -
Ffinterval@={E | 5~10% 10~20% >20%
BEIAES

RIBRELL | ZEFEE BERFE-

r—n:F'TE/Li/)IL *jﬁﬁnlb\%. /;\E? %Efﬁ
%E ’ *E TI EE AICy ITJ??J Bj] TA

RENL BN | &% - 52

RAERE - | =&A -

Drug with caution:
1. All cytotoxic agents and target therapy.

AE-15
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[ Adverse event- ] [ Grade 1 ]

Grade 2 ] [ Grade 3 ] [ Grade 4 ]

IE 0 mEk By |ERBEY B | EEEHY B
SHEEEE it s KR | EEEEFIK
K o S5HJT
chemotherapy- ;fze,zvr@ﬁft 12 0B 42 Efb R (m i
induced nausea | EEET(LEL | EELMGELR | BERERE
angglom't'ng 2. i2: BB | WiBEmA
N DEE | SR -
Bim AGERE -

Drug with caution: 2% ZRREREREBZEmENRE F75 BEEY

SNt 4R

cisplatin (>50mg/m2/day) - carmustine(=250mg/m2 /day) : cyclophosphamide
(>1500mg/m2/day) - methotrexate (=1.2gm/m2/day) -

I M ZEm

cisplatin (=30mg/m2/day, =50mg/m2/day) - carmustine (<250mg/m2/day) -
Cyclophosphamide (=<£1500mg/m2 /day) - doxorubicin (=45mg/m2/day) ' epirubicin
(=70mg/m2/day) : CPT-11 : idarubicin (=10mg/m2/day) - daunorubicin
(=60mg/m2/day) - dactinomycin (actinomycin-D) - arsenic trioxide - melphalan (=
50mg/m2/day) - cytarabine - carboplatin - oxaliplatin - ifosfamide - mitoxantrone -
dacarbazine BEEFREIER —MR AR AELIEN LA EL SR -

AE-16
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

B0t 1~2%/24h | 3~5%/24h | >6%/24h ERER

- mEERA

FikEEWHT
chemotherapy- | [EITZE#)E | LT ZEY)(E @n@z SEE o %aﬁ SEE o
induced nausea | H; ZEBE H, REBEZ =2&=EXEF- |EEaXF-
and vomiting Eﬂ:fﬁ.ﬂﬁ -%ﬂ:f‘nﬂa“ ZEL=E - | SZEEM -
(CINV) EARAE ERAE -

Drug with caution: 22 ZREREEREREZRGENRE F75 BEEY)

1SE M MEm

cisplatin (>50mg/m2/day) - carmustine(=250mg/m2 /day) : cyclophosphamide
(>1500mg/m2/day) - methotrexate (=1.2gm/m2/day) -

PRI M EE gy

cisplatin (=30mg/m2/day, =50mg/m2/day) - carmustine (<250mg/m2/day) -
Cyclophosphamide (=<£1500mg/m2 /day) - doxorubicin (=45mg/m2/day) ' epirubicin
(=70mg/m2/day) : CPT-11 : idarubicin (=10mg/m2/day) - daunorubicin
(=60mg/m2/day) - dactinomycin (actinomycin-D) - arsenic trioxide - melphalan (=
50mg/m2/day) - cytarabine - carboplatin - oxaliplatin - ifosfamide - mitoxantrone -
dacarbazine BEEFREIER —MR AR AELIEN LA EL SR -

AE-17
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[Adverse event-] [ Grade 1 ] [ Grade 2 ]

[ Grade 3 ] [ Grade 4 ]

§E SALEEE | SXUHEEE | SKLEEZ7 | ARES

1~3R/24h | 4~6K/24h | RUIESIAIE:
S EL fAEd -

SREME | EREME FMEREER |FHEEER
N EEYDERE; | N, 6K, [R&E;, =8 | RE; 25
=51, =B YT, <15 EEF | X EE
BIBAE | BIBEAE |- e -
ﬁ@ﬁﬂk 0 ﬁ@ﬁﬁk . (RMIE£7X) (RMiE£X)
(RHFERIN) (RHIERIN)

All patients with severe (grade 3 or 4) diarrhea are considered complicated. Patients
with mild to moderate diarrhea (grade 1 or 2) with one or more complicating factors
also are considered complicated (Cherny, 2008; Richardson & Dobish, 2007).

Drug with caution:

1. All cytotoxic agents and target therapy.

AE-18
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[ Adverse event- ] [ Grade 1 ] [ Grade 2 [ Grade 3 ] [ Grade 4 ]
1A=L BE 5 ARIEMER | PEERBEAY |BRERBENEE _BRESD
&g EE
SOEE ., |GHEEN SGOEER |(SBOEEER
HIEZELE (IR, BE |IE ;=8 |lFE; = =
BB | AREBISEDS | 2 BE  XiF) #&
72 - Einay - | S5 s -
(RMEEt) (R EEt) (R EEt) (RMEEt)

Treatment: Morphine is the treatment of choice for pain control; cryotherapy or low level laser therapy
was suggested for ulceration.

1. R ERE:

Drug with caution:
FPE3¢ Mucositis THEI{EEZEY

AE-19
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

EMIRBERESR ;| PEERREE | REERTED | WK RESR

RIS R AEPALRR R BT1E | RERAMEEI S | FHRER
ES R EEAEE

ECOG ERFENE | EREANE |BEEHEN | BEEE-
iR - iR - FinEy) -
(RFERI\) (RHTERN)

Drug with caution: EJff$%/\

1. Pure sensory and painful neuropathy: cisplatin, oxaliplatin, carboplatin

2. A mixed sensorimotor neuropathy with or without involvement of the autonomic
nervous system (with vincristine, taxol, suramin)
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

B 3 ER R4 A& ERAEMAREE | BHARAETE | -
3K B EESWY | BRER
S5t Bt
FEEA P e A PR A P e P
R - ARG - ARG - ARG -

Drug with caution:
1. All cytotoxic agents and target therapy.
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[Adverseevent-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

B

i

<50%ig5:

=>50% 125

BT, @
ZHNERIZER
RIRIRE(L
AT fh B
2 -

DB T, &
ZMERIZER -
RIRIRZE(L
AT BA
12 © Sl B

Drug with caution:

1. Paclitaxel.
2. Docetaxel

AE-22



IFE(CREYIF

ER - R T4HBEAR

[Adverse event-j [ Grade 1 [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]
— Rz B &b FEERE(MEER | mERERE
FRAEREF R M. | (MEEHE - K
KIESKABIZLE) - |8 1 - 7J<HE
i HER B HABEIEE) -
HFHEERE
Palmar Plantar | Z2f2fE4R - SOEERIE | EOEEKAIE
Erythrodysesthe | (%) R REENITE | B, FEAREIZ -
sia (Hand- 5 262 A Rl P o (R**)

Foot) syndrome

(**)

* Apply cold compression for patient under liposomal doxorubicin.

** Patients received intravenous (1.V.) liposomal doxorubicin 50 mg/m2 every 3 weeks with a dose
reduction to 40 mg/m2 in the event of grade 3 or 4 toxicities, or a lengthening of the interval to 4
weeks (and occasionally to 5 weeks) with persistence of grade 1 or 2 toxicities beyond 3 weeks.

Drug with caution:

1. Liposomal doxorubicin
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[Adverse event-] [ Grade 1 ] [ Grade 2 ] [ Grade 3 ] [ Grade 4 ]

A L BB iRE B EHEiRZE B EiRE EZEHEAEE
2 s,
@%Hk’; <109% BSA 10 - 30% >30% BSA ; {i]% BSAIi &
BSA SHEEEATE | HERERPEET
ORIEZ= HiERAED
BREm
ZE e W) e BRI - ERITE -
iﬁ%%ﬁﬂ el H—Mﬁ
8% o 285 o

i

}}

Drug with caution:

1.




Liver toxic effects Frequency Severity References
Asparaginase Inhibitson of protein synthesis (deceased albumin and increased Common Masthy reversible 3
aspartate aminotransferase, alanine aminotransferase, alkaline
phosphatase, and bilirubin)
Steatosis Very common (up to 87% of patients) Maostly reversible
Azathiopnine and (holestatic jaundice or intrahepatic cholestasis Common (more sowith mercaptopunne than - Mostly reversible 24
mercaptopurine Increased aminotransferases with azathioprine)
Busulfan Veno-occlusive disease in high doses or in transplantation Common in bone-marrow transplantation Severe and life-threatening 30,35
(L0-25% of patients)
Cholestatic hepatitis Rare case reports Reversible 35
Capeatabine Hyperbilirubinaemia, usually without increased alkaline phosphatase  Common (23-25% of patients) Grade 3-4 inup to 23% of I6-32
and gamma-glutamyltransferase; might be related to hasmobysis patients
Carmustine Increased aminotransferases and alkaline phosphatase, with or Common, up to 26% of patients Usually mild and reversible; rare 39
without increased bilirubin fatalities
Chlorambual Fibrosis and carrhasis Rare, anecdotal Case reports of severe damage 40
(but viral infection not excdudad)
Cizplatin Increased aminotransferases Common (mare sowith high doses) Usually transient 41
Steatosis and cholestasis Rare Usually transient 41
Cyclophosphamide  Veno-occlusive disease in high doses or in transplantation Commaon in bone-marrow transplantation Severe and life-threatening 30,42
(L0-25% of patients)
Isolated case reports of idiosyncratic reactions Uncommon Itsually transient 42
Cytarabine Increased aspartate aminotransferase and alanine aminotransferase;  Comman IIzually reversible 42
cholestatic jaundice and intrahepatic cholestasis
Dacarbazine (ase reports of fulminant liver failure (thrombatic cocusions) Rara (Can be life-threatening 44
Dactinommycin Increased aminotransferases in children Up to 17% of patients Can be life-threatening 45
Doxorubicn |diosyncratic reactions, including increased aminotransferases and Rare Itsually transient 46
bilirubin
Etopaside Veno-ocdusive disease in high doses or in transplantation Comman in bone marrow transplantation Severe and life- threatening 3047
(10-25% of patients)
(ase reports of severe hepatocellular damage at standard doses Rare Severa 47
Fluorouracil Steatosis Comman Isually subclinical 48,49
Hepatotowiaty Rara IIsually subclinical 48,49
Fleecundine {into Increased aminotransferases, alkaline phosphatase, and bilinubin Commaon, transaminitis inup to 50% of Hepatitis improves after 50,51
hepatic artery) patients cessation
Biliary stricture or sclerosis Up to 16% of patients Secondary sclerosing cholangitis 51
irreversible

Lancet Oncol 2008; 9: 1092-101
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Cefitinib Increased aminotransferases Uncommaon Usually subclinical 52
Gemcitabine Increased aminotransferases Very common, up to 60% of patients Generally transient and reversible 53,54
(ase reports of fatal cholestatic hepatotoicity Rare (Can be fatal 53,54
Imatinib Increased aminotransferases or bilirubin Up to 10% of patients 2-6% grade 4 55,56
Lrver necraosis or failure Rare Case reports of fatalities 55,56
Interferan Increased aminatransferases Comman Usually mild and improve after 57
cessation
Interlevkin 2 Increased bilirubin (ie, intrahepatic cholestasis) Common Usuvally reversible 58
Increased aminotransferases and alkaline phosphatase Comman Usually reversible 58
Innotecan Steatnsis and steatohepatitis Commaon (25-50% of patients) Steatohepatitis can increase 48,59-61
morbidity if used before lver
resecticn
Increased aminotransferases and bilirubin Up to 25% of patients Usually reversible 48,5061
Melphalan Hepatotoxicity, thrombus, and veno-occlusive disease with isolated Rare, but veno-occlusive disease comman in - Veno-ocdusive disease severe 30,62
Inver perfusion bone-marrow transplantation (10-25% of and life-threatening
patients)
Transient enzyme increass Comman at high doses Usually transient 62
Methotrexate Increased aspartate aminotransferase and alanine aminotransferaseat  Commaon with high dose Transient and reversible 63-66
high daoses
Lrver atrophy, necrosis, cirrhosis, fatty changes, and penportal ibrosis  More common with chronic use (eg, in Potentially imeversible 63-66
at chronic low dose rhevmatosd arthritis) and comulative
dose >2 g
(Continues on next page)
Liver toic effects Frequency Severity References
(Continued from previous page)
Chealiplatin Vascular changes; sinusoidal ohstruction or dilatation syndrome Commaon (20-80% of patients) Might increase morbidity, but 59,60,67,68
not mortality, after lver
resection
Paclitael Increased bilinsbin, aspartate aminotransferase, alanine For high doses, up to 37% of patients Generally reversible 65
aminotransferase, and alkaline phosphatase
Topotecan Increased aminotransferases and alkaline phosphatase Up to 5-8% of patients Low-grade and reversible 70
Table 2: Anticancer agents associated with toxic liver effects

Lancet Oncol 2008; 9: 1092-101
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Effect of Inver impairment Dose modification Ref
Capecitabine Increased aspartate aminotransferase or bilirubin: no relation to Mo dose adjustment needed 2
pharmacokinetics or towic effects
Cisplatinand carboplatin - No published studies Unlikely to need dose adjustments; mainky renal excretion 3
Gyclophosphamide Mo changes in clearance Mo dose adjustments needed 4
Docetacel Increased risk of neutropenia, mucositis, and death Itse not recommended if bilirubin is more than upper limit of normal, or if rabio of b
Increased bilirubin, with orwithout raised transaminases: 12-27%  aspartate aminotransferase to alanine aminotransferase is »1-5-times upper limit of
decreased drug clearance normal and alanine phosphatase is »2-5-times upper limit of normal
Dvmeomubicin Myelosuppression; mucositis Bilirubin <51 pmol/L: normal dose 4
Bilirubin 34-51 pmol/L: decrease dose by 50% 7
Bilirubin 51-85 pmol/L: decrease dose by 75% 7
Bilirubin =85 prmol/L: withhold treatment 7
Epirubicin Aspartate aminotransferase more sensitive marker of clearance Consult dase guidelines based an levels of aspartate aminotransferasa 8
than balirubin
Erlotinib Increased aspartate aminotransferase or bilirubin Aspartate aminotransferase = 3-times upper limit of normal or bilirubin 17-120 pmol/L: 9
L% dose reduction
Etoposide Mild to moderate impairment: no pharmacokinetic effect Unclear (increased renal clearance might compensate) 10
Severe impairment: myelosuppression; mucaositis
Decreased albumin increases unbound drug concentrabion and
increases haematological toic effects
Fluorouracil Increased bilirubin: no relation to toxic effects Mo dose adjustment needed 1
Gemcitabine Increased aspartate aminotransferase alone: no increase in Isval dose: 1000 mg/m? 12
tomic effects Increased aspartate aminotransferase: no dose change needed
Increased bilirubin: deterioration in liver funchion Increased bilirubin: reduce dose by 20% (ie, to 800mg/m?) and increase if tolerated
Imatinib Mo notable pharmacokinetic differences or increased toac effects Stop treatment if hepatotoicity develops; should probably not rechallenge 13
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Increased aspartate aminotransferase alone: no increase in

[rnotecan
toic effects
Increased bilirubin: nevtropenia and diarrhoea
Chealiplatin Increased bilirubin, aspartate aminotransferase, or alkaline
phosphatase: no effect on drug dearance or newrobosicity
Paclitazel Increased aspartate aminotransferase or bilirubin increases
myelosuppression
Sorafenib Clearance does not differ between patient cohorts
Topotecan Mo obvious effects
Vinorelbine Increased bilirubin decreases drug clearance

Volume of [ver affected correlates with chearance

Increased aspartate aminotransferase: no dose change
Increased bilirubin: reduce dose:
3-weekly innotecan (usual dose 350 mg/m?every 3 weeks)
= Bilirubin =1-5-times upper limit of normalk: 350 mgdm?
= Bilirubin =1-5-3-times upper limit of normal: 200 mg/m?
= Bilirubin =3-times upper limit of normal: innctecan not recommended
Weekly irinotecan (usval dose 125 mg/m? for 4 of Gweeks)
= Bilirubin 1-5-3- times upper limit of normal and rabio of aspartate aminotransferase
to alanine aminotransferase <5-times upper imit of normal: 60 mg/m?
= Bilirubin 3-1-5-times upper limit of normal and ratio of aspartate aminotransferase
to alanine aminotransferase < 5-times upper imit of normal: 50 mag/m?
= Bilirubin =1-5-times upper limit of normal and ratio of aspartate aminotransferase
to alanine aminotransferase 5-1-20- times upper limit of normal: 60 mg/m?
= Bilirubin 1.5-3- times upper limit of normal and ratio of aspartate aminotransferase
to alanine aminotransferase 5-1-20- times upper limit of normal: 40 mag/m?

Mo dose adjustment
Reduce dose if increased aspartate aminotransferase or increased bilirubin

Bilirubin =1.5-times upper limit of normal: 400 mg twice a day

Bilirubin 1-5-3-times upper limit of normal: 200 mg twice a day
Bilirubin 3-10-times upper limit of normal: sorafenib not recommended
Albumin <25 g/lL: 200 mg daily

Mo dose adjustment needed if bilirubin 28-84 pmol/L

Suggested dose:
Bilirubin 2-1-3-times upper limit of normal: reduce dose by 50%

Bilirubin = 3-times upper limit of normal: reduce dose by 75%
Diffuse Iver metastases: decrease dose by 50% (irrespective of bilirubin concentration)

14-16

18

20
21

Table 1: Anticancer agents specifically studied in setting of liver dysfunction
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Table 1 - Summary of dosage adjustment recommendations for renally cleared anticancer drugs

Agent % dose Dose based on patient's Cler References
excrebed o . e oy o . . .
) ) S0-60 mlSmin Bi-30 mlmin 30-15 mlSmin =15 mL/min and/or
in unne y :
haemodialysis®

Alkylating agents

Carmustine Bi0-70 Mo recommendations, due to lack of pharmacokinetic and/or safety data in patients De Vita et al.®
with renal insufficiency. However, care is warranted since a major part is Levin et al.™
renally excreted. Kintzel and Dorr™ have generated guidelines on the basis of Oliverio™
renal excretion, but not pharmacokinetic data: 805 normal dose for patients with Russo et al.”®

CLer £60 mL/min, 75% normal dose for patients with CLer £45 ml/min, and 70°%
normal dose in patients with CLer £30 ml/min.

[fosfamide 45 Intermittent [ntermittent Allen & Creaven™
dose/day: 1.5 to 3 g'm”; dose/cycle: 5 to 10 g'm” dose/day: Bennett et al.®”
1.13 to 2.25 g/m” Carlson et al. ™
dose/cycle: Cerny et al.?®
375t 7.5 g¢/m” Creaven et al.'?”
Fleming'™
Continuous Contimious Contimious Continuous Kerbusch et al.'*
dose/day: dose/day: dose/day: dose/day: Kurowski et al.'*?
5to 8 g/m” 5to 8 g/m” 5to 8 g/m” 3.75to 6 g'm” Kurowski et al.'™*

Melson et al 9%
Norpoth et al '™
Wagner o

Eur J Cancer. 2007 Jan;43(1):14-34.
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Agent % dose
excreted
ifn urine

Dose based on patient's Cler

90-60 ml min

60-30 ml/min

30-15 ml/min

<15 ml/min and/or
haemodialysis®

Beferences

Hlatinum agents

Carboplatin a5
Cisplatin 90
Oxcaliplatin 54

50 to 120 mg-"m:
every 3 to 6 weeks

Adjust according to patient using a formula such as the Calvert formula.

Mot recommended, however if unavoidable
an appropriate dose should be used:
25 to 60 mg-"m: every 3 to 6 weeks

85 or 100 mg,-"m: every 2 weeks, or 130 mg,-"m: every 3 weeks

Mot recommended,
how ever if
unavoidable an
appropriate dose
cshould be used:

25 mp/m® (evidence
in haemodialysis
patients).

Contraindicated

Cabvert et al s
Chatelut et al. 8
Curt et al.™
Dooley et al.*”
Egorin et al.’s
Elferink et al 2
English et al. ™
Gaver et al ¥
Harland et al %!
Himmelstein et al %2
Koaller et al 133
Oguri et al 1¥
Suzuki et a
Van Warmerdam
et al*

1[3;

135
Yanagawa et al. =

Bennett et al.?”
Bonnem et al 37
Buice ot al B8
Gorodetsky et al™@
Hirai et al.'*
Prectayko et al **
Ribrag et al.'*

Tomita et al **3

Grzham et al 1%

Massari et al =
145

M Keape
Pendyala & Creaven

145

Takimoto et al.*

2007Jan43(1):14-34.
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Agent % doce Dose based on patient's Cler References
'_'le:[u_“"ﬂ 090-60 mL/min 60-30 mL/min 30-15 mlSmin <15 ml/min and/or
i unne haem odi alysis®
Methotrex ate 5588 Oral Oral Oral Contraindicated Bennett et al®’
15 to 30 mg/m® 12 to 24 mg'm? 7.5 to 24 mg/m® Bleyer's!
Bostrom et al. 152
M, IV, 5C I, 1V, 5C IM, IV, 5C Contraindicated Calvert et al.™
Solid tumours: Solid tumeours: Solid tumours: Creinin & Erohn™*
30 to S0 mg’:n: 24 o 40 mg'm: 15 to 25 ml._\-;'m: Djerassi et al. %%
1A 1A 1A Contraindicated Freeman-Marod
25 to 50 mp/24 h 20 to 40 mgf24 h 12 to 25 mp/24 h ot al %%
IR IR IR Contraindicated Huffman et al.**
10 to 15 mg/m® 10 to 15 mg'm® 10 to 15 mg/m® Liegler et al ***
Shapiro et al.™
Shen & Azamoff's?
Teresi et al ™™
Wall et al 152
Miscellansous
Bleormycin S50-70 10 to 20 mg/m* 7.5 to 15 mg/m® 7.5 to 15 mg/m® 5 to 10 mg'm* Alberts et al *™

Bennett et a. ™
Crooke et al ™™
Crooke et al *®
Hall et al *™

Harvey et al X
McLeod et al *®
Oken et al. *¥

Simpson et al 2™

2007 Jan;43(1):14-34.
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Agent % dose Dose based on patient's Cler References
|._-x|::|_-.L|_-|:'. 90-&0 mL/min 60-30 mL/min 30-15 ml/min <15 ml/min and/or
i unne haemodialysic®
Topoisomerase inhibitors
Etoposide 40-60 Oral Oral Oral Bennett et al. ™
80 to 300 mg/m’/day 60 to 225 mg/m’/day 40 to 150 mg/m’/day  Chabot et al'®*
for 3 to 5 days, followed for 3 to 5 days, fellowed for 3 to 5 days, de Jong et a. =
by 50 to 100 mg/m?/day by 37.5 to 75 mgm®/day followed by Hande et al.’s”
5 to 50 mp/m°/day  Higa et al ™
Inoue et al. '™
'S Ji's N Kamizuru et al. '®
50 to 150 mg/m*day 37.5 to 112.5 mg/m?/day 25 to 75 mg/m?/day Pfluger et al.’s”
for 1 to 3 days for 1to 3 days for1 to 3 days Pfluger et al 128
Intensive dosing Intensive dosing: Intensive dosing: Slevin et al ®?
40 to 50 mg/kg 30 to 45 mg'kg 20 to 30 mg/kg Watanabe et al.™
Topotecan 2060 1.5 mg/m’/day 6040 ml/min: 1.5 mg/m®/day; 39-20 mL/min: 0.75 mg/m>/day, Anastasia®?

<20 mL/min and haemodialysis: not available

Eur J Cancer. 2007 Jan;43(1):14-34.

Grochow et al™®?

Haas et al.™*
Herben et al 94
Herrington et al.'™
lacono et al.'?s
O'Dwyer et al.*™
O'Reilly et al™

Seiter!®

Van Warmerdam et al '
Van Warmerdam et al *™®
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Table 1. Acrolein-initiated pathophysiological mechanisms and preventiveltreatment modalities of hemomhagic cystitis (step by
step).

Pathophysiological Mechanisms

Preventive/Treatment modalities

Acrolein and others rapidly bind to and deplete cellular nucleophiles such as
glutathione; proteins (enzymatic and structural) those reach of sulfur containing amino
acids

Mesna
Hyperhydration

Acrolein causes increased ROS production in the bladder epithelium

Antioxidants

Melatonin
Acrolein causes both directly and/or indirectly (through transcription factors) INOS INOS inhibitors
induction leading to NO overproduction Melatonin

Steroids

Acrolein induces several intracellular transcription factors such as NF-kB and AP-1

Activated NF«B and AP-1 cause cytokine (e.g., TNF-a, IL-1B, IL-4, IL-5) gene
expression, INOS induction, and again ROS production

The production of inflamTmmatory molecules and enzymes (e.g., cytokines, ROS, RNS,
COX-2 and INOS) increases dramatically

Mon-Steroid anti-inflammatory drugs
Melatonin

Antioxidants

INOS inhibitors
Steroids

Cytokine inhibitors
Melatonin

Antioxidants

INCQS inhibitors
Steroids

Cytokine inhibitors
Melatonin

Cytokines leave the uroepithelium and spread to other uroepithelial cells, detrussor
smooth muscle and into bloodstream

Cytokine inhibitors

Reactive nitrogen species, in particular ONOO", attacks cellular macromolecules (lipids,

proteins, DNA) and causes further damage

Peroxynitrite scavengers
Melatonin

ROS and RNS cause damage in both uroepithelium and detrussor smooth muscle

Peroxynitrite scavengers
Melatonin

DMNA damage induces PARP activation leading either recovery or cell necrosis via
energy crisis

PARFP inhibitors

Broken cellular and tissue integrity appear cystitis symptoms such as edema,
hemorrhage, inflammation and ulceration

IHE!ﬂI:}I I

Journal of Molecular Pathophysiology 1.1 (2012): 53-62.
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Perform dip:il.ic&nnulysi:i andfor 4
quantitative protein test before
any cvele or everyother infusion

Before starting anti-VEGF agents: Megative Proteinuria Positive Proteinuria
History, physical examination,
Unnalysis and unne sediment l l
Continue anti-VEGF agents Blood Pressure —
Referral to nephrologisis for: (¥ Abpormal [ l
a) messure BU, plasma BP > 130730 BP < 130VB0
creatining concentration, . or uncontrolled
creatining clearance, hvisciichs
quantitative urine prodein Normal yperiensian

measurement or albemin/ MNegative proteinuria
creatining ratio, senym and

urine prodein electrophoresis
renal ubtrasound and Megative F"futu:inurja Antihypertensive treatment until

B F— 3 N N
possible renal biopsy Repeat visit for quantitafive BP control (initiate ACE or ARA

il X 1 o . o )
bl identification and peotcinia feat + as first-line treatment)
management of previous
kidney disease
c} discussion on bemefit/ — n
risk of anti VEGF agents * Positive [* \
Persistent
I proteinuria
|
|
| :
: Megative ¥ ¥
| . . .
| Proteinuna 1solated
: + microscopic proteinuna
|
!

hematuria
s Start anti-VEGF agenis l l l

Rcfr_'rru! to nu._'phrnlugi:iu; ’ zlgl . < I.;."I
for possible kidney biopsy continue anti —
YEGF agents

and

Fig. 1 - Management of proteinuria induced by angiogenic inhibitor.

European Journal of Cancer 46.2 (2010): 439-448.
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Table 2. Specific Recommendations of the Independent Panel for Management of Chemotherapy-induced Diarrhaa in Patients Receiving
the IFL Ragimen®

Clinical Presentation Intersantion
Cviarrhea, any grade Oral loperarmide (2 mg every 2 hours): continue until diarrhea-free for = 12 hours
Ciarrhea persists on loperamide for = 24 hours Oral fluoroguinolone = 7 days
Diarrhea persists on loperamide for = 48 houwrs Stop loperamide; hospitalize patient; administer 1V fluids
AMC = BDD cells/ul, regardless of fever or diarrhea Oral fluoreguinolone [continue until resclution of neutropania)

Fever with parsistent diarrhea, even in the absence of neutropania Oral fluoreguinolone [continue until resclution of fever and diarrhaa)

Abbraviations: IFL, irinctecan plus bolus flucrouracilleucovorin; IV, intravenous, ANC, absolute neutrophil count.

Journal of Clinical Oncology 22.14 (2004): 2918-2926.
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TABLE 2. Comparison of ASCO and ONS Evidence-Based Guidelines

Topic

First-line treatment

Diarrhea refractory to lop-
eramide: mild to moderate
diarrhea (ASCO) or grade 2
or 3 (ONS)

Complicated (ASCO) or se-
vere (ONS) diarrhea

Prevention

Impartant facts

American Society of Clinical Oncology (ASCO)

Dietary modifications
Loperamide 4 mg followed by 2 mg every four hours

CID: Octreotide 100-500 mcg with dose escalation as
needed or tincture of opium or budesonide

RID: Continue loperamide 2 mg every two hours; re-
place fluid and electrolytes

Complicated CID: IV octreotide 100-150 mcg 5C or
IV TID with dose escalation until controlled, and an
antibiotic (fluoroguinolone); hospitalization may be
necessary; stool workup; laboratory tests

Complicated RID: Hospitalization may not be neces-
sary; continue loperamide; may not need octreotide,
and antibiotics may worsen

The American Society of Clinical Oncology states that
no definitive data exist, but the future is promising.

Assessment recommendations: Increase monitoring
(weekly assessment of gastrointestinal toxicity);
blood tests no more than 48 hours prior to chemo-
therapy; increased management such as antibiotic
treatment if diarrhea lasts more than 24 hours;
discontinue chemotherapy if severe CID, may lead
to death

Oncology Nursing Society

Dietary modifications
Loperamide 4 mg followed by 2 mg every four hours

Likely to be effective for CRID: 150 mcg octreotide SC
TID for five days

Likely to be effective for RID: Octreotide 100 mcg SCTID

Mote: According to the Oncology Nursing Society, budes-
onide's effectiveness is not established; however, the
American Society of Clinical Oncology recommends it.

Recommended for severe CID: Octreotide 100 mcg SC
TID for three days, then 50 mcg SC TID for three days

Likely to be effective for severe CID: 30 mg long-acting
repeatable octreotide intramuscularly 7-14 days prior to
day 1 of chemotherapy, then every 28 days up to six doses

Likely to be effective for RID grade 2 or 3: Octraotide
100 mcg SCTID

Mote: ONS did not offer recommendations for RID higher
than grade 3.

Effectiveness not established: Budesonide, oral alkaliza-
tion, charcoal, and levofloxacin for irinotecan-induced di-
arrhea; probiotics and glutamine for CID prevention

Benefits balanced with risks: Amifostine infusion; neo-
miycin for irinotecan-induced diarrhea

Effectiveness not established: Antioxidants (vitamins E
and C) for treatment for RID

Effectiveness unlikely: Sulfasalazine and selenium sup-
plementation for prevention of RID; pentosan polysulfate
for treatment of RID

Mot recommended for practice: Sucralfate for preven-
tion of RID

CID—chemotherapy-induced diarrhea; CRID—chemotherapy- and radiation-induced diarrhea; RID—radiation-induced diarrhea; SC—subcutaneously
Note Based on information from Benson et al., 2004; QONS, 2008.

Clinical journal of oncology nursing 16.4 (2012): 413.



TABLE 3
Risk of Grade 3 or 4 Oral Mucositis and Diarrhea by Chemotherapy Regimen*

8%t ELEE¥ Mucositis HHER{LEEEY) . Rk ofgle 3o kol e

Regimen Studies Patients % 95% C1 % 95% CI
All NHL 19 1444 655 5548 123 L152.12
NHL-15: NHL regimen 15 1 100 300 0507 0.50 0.50-2.00
CHOP-14: Cyclophosphamide, doxorubidn, vincistine, and prednisone 9 623 452 1.53-6.76 1M 0.95-2.15
CHOP-DI-14: Cydophosphamide, doxorubicin vincristing, and prednisone (dose-intensified) 4 pail 85 281132 236 1.32-4.65
CHOEP-14: Cyclophosphamide, doxombicin, vincristing, etoposide, and prednisone 2 M6 1040 T.23-134 029 0.29-1.01
CEOP/TMVP-Dexa: cyclophosphamide, etoposide, vincristine, prednisone /ifosfamide,
and methotrexate-dexamet hasone 3 144 417 L7479 278 L3%-5.90

All Breast 21 2766 408 344485 34 286-4.224
A=T=C: Doxorubidn, taane, and cydophos phamide (administered sequentially)t 4 b 229 1.30-3 46 25 136-3.92
AC~T Doxombicin, cydophos phamide, and taxane (administered sequentially) 2 515 280 L4042 L7 027207
A=CT Doxombicin, cyclophosphamide, and taxane (administered sequentially) 1 19 526 263-1579 526 263-15.79
A=T Doxombicin and taxane (administered sequentially) 2 60 417 L67-10 Q7 4.17-15.63
AT: Diorubicin and taxane 1 36 833 139194 139 139-5.56
FAC (weekly): 5-FU, doxorubicin, and epclophosphamide 1 £l 333 L67-1000 L&T L6T-6.67
AC (weekly): Doxorubidn and cyclophosphamide | 2 1364 2.20-20027 227 2279.09
Taxol (paditaxd) (weekly 2 L 287 L15-6.90 L.15 L15-4.02
TAC: docetaxd, doxorubicn, and cyclophosphamide T 1403 452 31.83-607 438 12750

All Tung (no ¥RT) 49 4730 09 088133 138 130-1.99
Platinum and paclitaxel 16 2009 049  0.52-1.06 1.59 L0824
Platinum and paclitaxel (low dose) 1 49 102 L02-4 08 102 102, 4.08
Platinum and docetaxd 1 3 132 1.32-526 132 132,526
Platinum, paditaxel, and other 7 451 147 L20-3.07 280 217,44
Platinum, docetaxd, and other 1 8 060 060241 0.60 0.60-2.41
Gemcitabine and platinum 18 147 108 0.04-191 108 099-1.89
Gemcitabine and paclitasel 2 109 184 L02-533 369 205697
Gemcitabine and vinorelbine | &7 0.75 07525 299 075746
Vinorelbine and paclitazel 1 175 029 02114 029 029-1.14
Vinorelbine and platinum 1 203 025 02509 025 025-0.99

All Calon 10 898 167 L17-2 67 1542 13.14-17.82
FOLROX: 5-FUJ, lewcovodn, and oxliplatin 5 482 135 073259 10.06 7.52-12.97
FOLHRL 5FI, leueowordn and irinotecan 2 I 443 1.90-9.49 10.13 443-16.46
TROK: Irinotecan and oxaliplatin 3 17 148 059297 433 19.59-29.08

95% (1 indicates 9% confidence imerval NHL, non-Hodgkin hmphama 5-FU, 5-fuorouracl ¥RT, radiatherapy
* Adapted from Jones JA, Amitcher EBC, Coaksley CD, Michelet M, Bekele BN, Eiting 15, Epidem iology of treatment-asociated mucosal injury after treatment with newer regimens for hmphama, beest, ling,
or @lorecta] canver. Suppant Care Cancer. 2006:14:505-515°

! Tawne is paclivanel or docetanel Cancer 109.5 (2007): 820-831.
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ncer 109.5 (2007): 820-831.

TABLE 4
Summary of Evidence-based Clinical Practice Guidelines for Care of Patients With Oral and Gastrointestinal Mucositis (2005 Update)

L Oral mucositis

Basic oral care and good dinical practices
L. The panel suggests multidisdplinary development and evahiation of oral care protocols, and patient and staff education in the use of such protocols to reduce the
severity of ol mucositis from chemotherapy andfor radiation therapy. As part of the protocols, the panel suggests the use of a soft tothbrush that is replaced on a
regular basis. Elements of good clinical practice should include the use of validated tools to repulady assess ord pain and oml cavity health. The inclusion of dental
professionals is vital throughout the treatment and follow-up phases.
2, The panel recommends patient-controlled analgesia with morphine as the treatment of choice for oral mucositis painin patients undergoing HSCT. Regular oral pain
assessment using validated instruments for self-reporting is essential

Radiotherapy: Prevention
3. The panel recommends the use of midline radiation blocks and 3-dimensional radiation treatment to reduce mucosal injury.
4. The panel recommends benzydamine for prevention of mdiation-induced mucositis in patients with head and neck cancer receiving modemte-dose radiation therapy
5 The panel recommends that chlorhexidine not be used to prevent oral mucesitis in patients with solid tumors of the head and neck who are undergoing mdiotherapy.
6. The panel recommends that antimicrobial lezenges not be used for the prevention of radiation-induced oral mucositis

Radiotherapy: Treatment
7. The panel recommends that sucralfate not be used for the treatment of radiation-induced oml mucositis,

Standard-dose chemotherapy prevention
8. The panel recommends that patients receiving bolus 5-FU chemotherapy undergo 30 minutes of oral cryotherapy to prevent oml mucositis.
9. The panel supggests the use of 20 to 30 min of oral cryotherapy to derease mucositis in patients treated with bolus doses of edatrexate.
10. The panel recommends that acyclovir and its analogues not be used routinely to prevent mucositis,

Standard-dose chemotherapy: Treatment
1L The panel ecommends that chlochexidine not be used to treat established ol mucesitis.

High-dose chematherapy with or without total body irradiation plus HCST: Prevention
12, In patients with hematologic malignandes who are recelving high-dose chemotherapy and total body iradiation with autologous stem cell trans plantation, the panel
recommends the use of keratinocyte growth factor-1 (palifermin) in a dose of 60 pg/kg per d for 3 d prior to conditioning treatment and for 3 d posttransplantation for the
prevention of oral mucositis,
13. The panel suggests the use of cryotherapy to prevent oral mucositis in patients receiving high-dose melphalan.
14. The panel does not recommend the use of pentoxfylline to prevent mucositis in patients undergoing HSCT.
15. The panel suggests that GM-CSF mouthwashes not be used for the prevention of aral mucositis in patients undergoing HSCT.
16, The panel sugeests the use of LLLT to reduce the incidence of oral mucositis and its associated pain in patients receiving high-dose chemotherapy or
chemoradiotherapy before HSCT i the treatment center is able to support the necessary technology and training, because LLLT requires expensive equipment and
specialized training, Because of interoperator varability, clinical trials are difficult to conduct, and their results are difficult to compare; nevertheless, the panel is
encouraged by the accumulating evidence in support of LLIT.

1L GI mucositis

Basic bowel care and good dinical practices
17. The panel sugeests that basic bowel care should indude the maintenance of adequate hydration, and that consideration should be given to the potential for transient
lactose intolerance and the presence of bacterial pathogens.

Radiotherapy: Prevention
18. The panel suggests the use of 500 mg sulfasalazine orally twice daily to help reduce the incidence and severity of radiation-induced enteropathy in patients receiving
extemal beam radiotherapy to the pels.
19. The panel suggests that amifostine in a dose »340 mg/m? may prevent radiation proctitis in patients who are receiving standard-dose radiotherapy for rectal cancer.
20. The panel recommends that oral sucralfate not be used to reduce related side effects of rdiotherapy; it does not prevent acute diarhea in patients with pelvic
malignancies undergoing extemal beam radiotherpy; and, compared with placebo, it & associated with more (I side effects, including rectal bleeding.
21, The panel recommends that 5-amino salicylic add and its rdated compounds mesalazine and olsalazine not be used to prevent GI mucositis,

Radiotherapy: Treatment
22, The panel suggests the use of sucralfate enemas to hdp manage chronic radiation-induced proctitis in patients who have rectal bleeding,

Standard-dose and high-dose chemotherapy: Prevention
23, The panel recommends either mnitidine or omeprazole for the prevention of epigastdc pain after treatment with cydophos phamide, methotrexate, and 5-FU ar
treatment with 5-FU with or without folinic add chemotherapy.
24, The panel recommends that systemic glutamine not be wsed for the prevention of GI mucositis.

Standard-dose and high-dose chemotherapy: Treatment
25, When loperamide faiks to contml diarhea induced by standard-dose or high-dose chemotherapy assodated with HSCT, the panel recommends octreotide at a dose
=100 pg subcutaneously, twice daily.

Combined chemotherpy and radiotherapy: Prevention
26. The panel suggests the use of amifostine to reduce esophagitis induced by concomitant chemothermpy and radiotherapy in patients with nonsmall cell ung cancer.

HSCT indicates hematopoietic sem cell transpantton; 5-FUE S-fluorourac; GM-CSF, granulocyte-macrophage-calony stimulating Sctor; LLLT: low-level koer therapy; GI, gastointestinal.




Table 1 Common Antineoplastic Agents Known to Induce Neuropathy

Carboplatin®®

Oxaliplatin (acute)t s

Oxaliplatin (persistent/
chronic) -

+ paclitaxel: 7% 8%
(severe*)

6% -42% (overall)
+ paclitaxel: 4%-9% (severe)
85%-95% (overall)

FOLFOX: 10%-18% (severe)

800-1600 mg/m?

any
750-850 mg/m?

numbness in a stocking-glove distribution,
sensory ataxia with gait dysfunction
Similar to cisplatin but milder

Cold-induced painful dysesthesia

Similar to cisplatin

Drug Incidence Onset Dose Clinical Manifestation
Platinum compounds
Cisplatin®" 28%-100% (owverall) 300 magfm? Symmetrical painful paresthesia or Partial, symptoms may

progress for months after
discontinuation

Similar to cisplatin

Resolution within a week

Resolution in 3 months, may
persist long-term

Vinca alkaloids

(thalidomide analog)**

(severe)

Vineristine, vinblastine, 30%—-47% (overall) 4-10 mg Symmetrical tingling paresthesia, loss Resolution usually within
vinorelbine, vindesine?'+4 of ankle stretch reflexes, constipation, 3 months, may persist for
occasionally weakness, and gait dysfunction vincristine
Taxanes
Paclitaxe 10122534 57 %-83% (overall), 100-300 mg/m? Symmetrical painful paresthesia or Resolution usually within 3
2% -33% (severe) numbness in stocking-glove distribution, months, may persist
+ Cisplatin: 7%—-8% (severe) decreased vibration or proprioception,
+ Carboplatin: 4%—16% ocllza:;o:ally '.!\reakness, sensory ataxia, and
(severe) gait dysfunction
Abraxane (albumin- 73% (overall) undear Similar to paclitaxel Resolution usually within 3
bound paclitaxel)? ' 10%-15% (severe) weeks
Docetaxe| 1543638 11%—-64% (overall) 75-100 mgim? Similar to paclita xel Resolution usually within 3
3% -14% (severe) months, may persist
Others
Bortezom b+ 31%-55% (overall) 1.3 mg/m? Painful paresthesia, burning sensation, Resolution usually within 3
9% —22% (severe) occasionally weakness, sensory ataxia, months, may persist
and gait dysfunction. Rare autonomic
dysfunction including orthostatic
hypotension
Ixabepilone™* 63% (overall), 14% (severe) 40-120 mg/m? Painful paresthesia, burning sensation Resolution in 4-6 weeks
+ capecitabine:
67 % (overall), 21 % (severe)
Thalidomide-* 25%-83% (overall), 15%— 2049 Symmetrical tingling or numbness, pain. May persist for over 1 year
28% (severe) Occasionally weakness, sensory ataxia, and
gait dysfunction
Lenalidomide 10%-23% (overall), 1%-3% unclear Similar to thalidomide Unclear

* Dose-limiting or grade 3 or 4 neuropathy according to the grading scale used by the study authors. NCCN task force report:

management_of_neuropathy_in_cancer 2009.
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Figure 1 Symptoms of chemotherapy-induced peripheral neuropathy.
Adapted from: Simpson DA, Tagliati M, Gonzales-Duarte A,

GEACCE 2

NcENstaskoferce report:
manifestations. In: Mildvan D, ed. International Atlas of A1D§n4ét],fgia‘é\nl:|létﬁteno neuropathy_in_cancer 09

NJ: Current Medicine Group LLC; 2007; with permission.



Table 4 Proposed Agents for Preventing CIPN

Drug

Mechanism of Action

Findings From Randomized Controlled Trials (N)

Agents with Positive Findings in Randomized Controfled Trials

Vitamin E

Ca*Mg*

Glutamine
Glutathione

MN-acetylcysteine
Oxcarbazepine

Xaliproden

Antioxidant/minimizes neuronal damage

Facilitates Na channel function; binds
oxalate (metabolite of oxaliplatin)

Upregulation of nerve growth factor

Hampers accumulation of platinum adducts
in DRG

Antioxidant; increases blood concentrations
of glutathione

Inhibits high-frequency firing of nerves;
modulates ion channels

MNon-peptide neurctrophic agent

CIPN incidence and severity reduced (30-47)0-10¢
CIPN severity reduced (81)'™
Ongoing trial: NCT00363129*

CIPN incidence reduced (104)™

CIPN incidence reduced (86)"7

CIPN incidence reducedftrend towards reduction
(50-151)we-10

Incidence of grade 2-4 neuropathy reduced (14)™

MNeuropathy incidence reduced (32)'?

Shift of CIPN from grade 3 to grade 2 (649)'"
Ongoing trial: NCT00B03577*

Agents With Negative Findings in Randomized Controlled Trials

Amifostine

Mimodipine
Org 2766

rhuLIF

Detoxifies chemotherapy; facilitates DNA
repair

Calcium channel antagonist

Merve growth factor family,
adrenocorticotrophic hormone analog

Meuroprotective cytokine

Not effective (66)1"*
Improvement on NCI-CTC scale but not on patient
guestionnaire (72)'*

Mot effective; randomized trial closed early (51)'"°

Vibration perception maintained (55)7
Not effective (150-19g) 1151

Not effective (117)'™

Additional Agents Being Tested in Ongoing Phase lll Randomized Controlled Trials

Vitamin B12/B6

Acetyl-L-carnitine

Alpha lipoic acid

Essential for nerve function

Oxidation of free fatty acids/nerve
regeneration

Antioxidant

Ongoing trial: NCT00B659269*
MNewv trial: NCTO0775645%

Ongoing trial: NCT00705029*

Abbreviations: CIPN, chemotherapy-induced peripheral neuropathy; DRG, dorsal root ganglion; NCI- CTC, National Cancer
Institute Common Toxicity Criteria. NCCN task force report:




Table 5 Common Agents for Pain Management in Neuropathy

Duration of
Drug Starting Dose Titration Maximum Dose Adequate Trial  Potential Side Effects
Duloxetine 20-30 mg/d No evidence that 120 ma/d 2wk Mausea, xerostomia,
higher dose is constipation, diarrhea
more effective
Gabapentin®* 100300 mg increase by 3600 mg 1-2wk at max  Somnolence, dizziness, Gl
nightly or 100-300 mg 3 (depending on tolerated dose  symptoms, mild edema,
100200 mg 3 times/day, every absorption) cognitive impairment
times/d 1-7 days (elderly), exacerbation of

5% Lidocaine
patch

Opioids
(oxycodone,
morphine,
methadone)

Pregabalin

Tramadol

Tricyclic
antidepressants
(amitriptyline,*
nortriptyline, *
desipramine)

Maximum of 3
patches daily

5-15 mg every
dh

25-50 mg 3
times/d

50 mg 1-2/d

Starting dose:

10-25 mg
nightly

Non-applicable

Convert to long-
acting after 1 wk,
titrate based on
breakthrough use

Increase by 50 mg/
dose after 1 wk

Increase by 50-100
mg/d, individual
doses every 3-7
days

Increase by 10-25
mg every 3-7 days

3 patches

Mo ceiling effect

200 mg 3 times/d

400 mg/d (100
mg &4 times/d);
elderly 300 mg/d

75-150 mg; may
increase if blood
level of drug

plus metabolite
<100 ng/mL

2wk

4-6 wk

Unclear (likely
2-4 wk)

4 wik

6-8 wk; 1-2 wk
at max dose

gait problems
Rash/erythema

Constipation, nausea,
vomiting (self-limited),
sedation, confusion,
respiratory depression

Dizziness, somnolence,
xerostomia, edema,
blurred vision, decreased
concentration

Dizziness, constipation,
nausea, somnolence,
orthostatic hypotension,
increased risk of seizure,
serotonin syndrome

Cardiovascular disease
(needs screening),
anticholinergic
effects, interact with
drugs metabolized

by cytochrome PA50
2D6 (e.g., cimetidine,
phenothiazine)

S *Negative results in randomized controlled

NCCN task force report:

clinical trials on chemc}therap}r-induce%ﬁg%ﬂqgﬁn%i&hﬁeuropathy in cancﬁﬁOQ
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Gemcitabine + Carboplatin
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Thrombotic thrombocytopenic purpura




bleomycin, etoposide, and cisplatin

Pulmonary fibrosis



irinotecan, oxaliplatin, and 5-FU

Mucositis



Alkylating agent

Myelodysplastic
syndrome (MDS)

The peripheral blood smear
reveals

1. a hypolobulated neutrophil
(known as a pseudo Pelger-

Huét cell or Pelger-Huét
anomaly)

2. oval macrocytic red bloo
cells (RBCs)

3. giant platelets

MDS can occur after

treatment for another
malignhancy, particularly if a
alkylating agent (eg,
cyclophosphamide, busulfar
melphalan) was part of the

chemotherapy regimen. Th
latency period for MD
arising after alkylatin
agent therapy is

typically 3-7 years.
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