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This report attempts to explain the (i) implications of
comorbidity for research and practce in the fieldo of
oncology, (i) the approach for dosing of anti-cancer drugs
in the presence of comorbidity, as an example of its clinical
application, and finally (i) the dosing guidelines for the
anticancer drugs clinically active in gastic cancer in the
presence of renal or liver dysfunction. This has resulted from
the idea of approaching comorhbidity in a systematic way and
of integrating it with oncologic decisions. Yarious methods
have been used to assess comorbidity. However, significant
work remains to be done to analyze how various diseases
combine to influence the oncologic outcome. The main
end-point explored so far has been mortality, but a largely
open challenge remains to correlate  comorbidity  with
treatment tolerance and functional and quality of life, as wel
as to integrate it in clinical decision-making. Cancer
chemotherapy in comorbidity should be considered as an
example of the need for dose optimization in individual
patients, and it should be determined by considering the
basic principles  of the pharmacokinetics  and  the
pharmacodynamics of the agents. This review analyzes the
available data on the pharmacokinetics and the toxicities of
anti-cancer agents in the comorbidity population. {J Korean
Gastric Cancer Assoc 2004;4.59-74)

BYAL: AN, AETEA AREF 25
AT A AR, $IaT
CPO BOX 8044, 120-752

Tel: 82-2-361-7675, Fax: 82-2-303-3632

E-madl: jennghel123 @yume. yonssd ac ke
59

=

5t Al

XM BHUSA =

Key Words: Comorbidity, Chematherapy
4 THof: ZE0|E AR

A =

ZoFg} goof glojr FEo]Frcomorbidiy)o] T T EA}
A & olge] 1A o] AHH/AF ] FAH EAste
AE 7Hel7)H, 53] <|8§ F7H8 ¥ 2 &A1
TgHY AAEAY 935 v]d ASE A9Th) &
HE olFaty] dsiAe 1 Ao BREH 24 B o
(single disease model), $1748] He]F, ALEF<] He] AT
o]F s} Sito] & FHU=(biopsychosocial model) 732
TUHAME THE AR TE FHE ZUE 3o
HAZ QS FESE HU5F £FF 4visis 9
BH RAZA AAME T FEstE dE TE EolRT &
3 $d Fo] AMdeltt. B AER ¢ 253

[o

L3, 82 qF vAle F¥e] YFUE FH7] i E
A geash e Fud s JHA T )S Aolge AS
7473 %%031 AAb gtk A= el HEhE H F o]
HFL plojstez q@atel s FECj# AT ©dd

al

backgroundi FoALs & dtz A stk 28 ¢
& EEFHOoF FITET] HAAE ¢ d%e w7
st 2 Fuk AEY dA5} 3 93s F= 54
o 3k GaE s AWUARE Hols ‘WA FF 0 ZA
o o3 7t Hasith B F4AME AZ ¢ T HS
Moz e FE)FY SF7 Hopds, 2 ¢ o
3 gre) 1, Fatlls GA YA e FEeIFe] HEo

2 7k e, Aol FalelMe] gotA FF2EY Jlo)
=E Hoef 2oz glE FUAE FHoF dHsluA
ot



=
a
LO
_|0

tol
=
2
o
#
e
[
fal

=]
2

M
r

2 : A mhet Sk
=0 ARG S o F He] BE A TR M=Z
g FFEoFE AT (3) o] 43T o9
E ofolA Yandk 52 554 o4 4@Ate] 2 50%
A 37 olate] FECIFe] glE Ao
D.Q) Y43 A0 ZM FFoJF@L ZlsTdsEot A
%5}2‘1 H7)9k 2] 2 2}2417} 42l Ay Fad 9%e

FE 599 dAz AFFolok AR, FE)EE 24
Hog E%x}ﬂzﬂ HeaAM, Agd A53¢ 9%E F=
g AA71 o A5e9] FA4E/ede] FE 7=
ﬂ%ol /’ﬂo% ,\1 o, 2& oty I 94 SHEYE

$ We F Urhd, BxE). 393 e 4ot Bt
Er?%HEi Z3] PR30k 3t 2 EE T i BH

& 5 theFsieh

FEES JHAE 4FAEL JANA #HFHez ¢
A 718/ dA A Aol itk AAZ 60%
2] o] 654 olafell A BT BFety 2, 34 AE
Foste FAE F 654 o2 20~40%] A4A ¥oH
ek g BE 0] 704 o] Etelth(d) 2 =% ¥ F
7heh REAAYE A5 AMEY B 3N EY ¥ o
A 7] ', A ﬂlﬁH TEE, EAol Fzgk 4l
ape] 7H‘*°ﬂ wi FE|FE Y A FHEAHE W
HEC] AA AgET dﬂr 150]%" g2 45853
Lo OME} ’U A %o Z ol7|H BE X5 F2 7|55

Y oS, = Et”—% Add 53 22 o IAE HeelA

FHT AEE AT 2 5 dod, T A7
= AR 7t AT A4S 9§ 3 A stratification
crieri) TS HBE T 4 A FFHOZ o)k Iy

7ol 75% ® 1 275 Qusies o $49 due
g 4 9% Ao Y
@ BEo|zle |§ L FEOIBL 5 AL gy o

= g9, A% A wet 24 37 AE 5 -k

(@D Qualitative ‘ad koo’ strategy; °]= AFEFH G2
A E | fE FE]FE ARF oz HY, ¢35
= HeF, o EFF AT FAd= EHEEdT o]—EﬂE}
= A AAC 2 AgA ) BRAEE ME HE
T2 w27t AYThE @] gith 2HEZE o] ‘ad
koc selection’2 A7t 2 E8tn At sl dafs) o] 5 AW
517] 413 2F0|EY 4% 549 g3 £40] FHo
ohEbd Hate o] Fow, o]F Wl 4 A HF
5 Aos 43 ste 3] Ad4E H3AAE B
Aot

@ Weighted strategy; ©) BHHE dlo]gjW]o] XY FF
olg-g AFAt AT ZlEd wek AAF R Fg5gEte
Aoz, F3 o|FA g553 IJFEL A4E 74
v g ER oA FEl et FEEECEA HE
ARAE =Y & ok 28T AZE dloJHH)=HT
oZA 2 Ay vEs JtEete 2% 53 B
Aol B ol & FFs= AR JHesith dxF ] Fe)
Charlson FE0]F ARZ, o]E Abge] AHAEEA E}EJr

oA 48 B5E Tt BA olgsts WH

ot BF B o] Y4 spectrum©] W % Eis
BTN E &5 e FA 449+ met 44
e JeE o34 AR4e =9 75 Utk 289 4

ol
E
e

25 -

20+

154

Patients %

10+

c 1 2 3 4 & &6 7 8 8§
Number of CIRS-G categories

Fig. 1. Prevalence of comorbid disease in older cancer patients. (A} Epidemiclogically: in the SEER registry: qualitative definition. (B}
Cut-patient cncological consultation: in Moffitt’s Semor Oncology Program (Permitted from Dr. Extermanm).
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Table 1. Major comorbidity scales and their characteristics

Kaplan-Feinstein

Charlson

Greenfield {ICED}

Type
Ttems and rating

Estimation

Inter-rater reliability
Test-retest reliability
Functional status
Tx information
Disease outcome
Risk of death
Remarks

Weighted

Weighted

12 conditions (10 diseases, Comorbidities (0~23)

locomeotive function &
alcoholism) 0~13.
Total, 0~3

By the most severe
condition

0.82

N/A

No

Ne

Ne

++

Assumed on comorbidity
burden, assume additive
relationship between
conditions

Age (0~24), Total 0~299

By total values for each
individual health condition
0.74~095

0.86—~0.92

No

No

No

++ +

Ignores several
comorbidities that may
be relevant in designing
the treatment.

Most widely wsed in

oncologic fields

CIRS

Composite
Disease severity subindex,
14 diseases {0~4)
Functional severity
subindex, 12 conditions
(0~2) Total, 0~3
By the most severe
condition
0.57~071
0.93
yes
yes
yes

+
Correlating comorbidity-
treatment patterm

Weighted

13~14 organ system
categories, rated 0~4
Total, 0~52

By the most severe
condition
0.76~091

0.95

No

yes

¥&s

Require mere training to
assess the severity of

diseases

RR = relative risk.
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HE g4 715 FHE, ARESAMY YFAS FeolA
AZFPthas) A AHEE 057071009, AF-
AAE A EE 093°)th(l) e 71T ] 252 =4
W of] 3| AE Table 161 A28 9T

(3) BEO0|8} Y2 |2f2| A FEoIF2 dFA A
=544 JAZ, g2 AFIEAM FEIEY AR, A
7Y FY - A gAY, dg89Y, FARY - 4
A dBAA =83 AF Z2A AL E Basty gl
ot AA7tAE dREY A77t GEAY AEI &
A BE2 T 9 01K Table 2),(59,19,20) FFo)§o] T3 &
o 2714, g4 S3dcte Ve AP 4 2
75 a5 s A7 gtk
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Table 2. Correlations of comorbidity with clinical outcomes in cancer patients

Study Index used Scmngf. End point Cut-off Risk ratio Remarks
{No. of patients)
West Charlson Breast cancer Death at 10 yrs o 1.00
(1196) 1 1.23
2 2.58
3+ 344
Singh Charlson Head/neck recon- Complication o 1.0
struction (200) 1~2 1.66
3+ 5.15
Krousel Charlson, ICED, Pts with Death at 5 yrs Charlson Multivariate
-“Wood  Kaplan-Feinstein prostatectomy 2~3 vs. 0-1 2.23 analysis with
{302} 4+ vs. 0-1 6.36 age and type
ICED of procedure
2~3 vs. 0-1 2.26
Kaplan-Feinstein
2~3 vs. 0-1 4.23
Charlson  Charlson/age Breast cancer Death from o 1.0 RR of death
{685} comorbidity 1 2.4 = 2.3/point,
at 10 yrs 2 6.9 2 4jdecade
3 7.9
Kaplan-Fenstein No 1.0 RR of death
Mild 3.7 = 2 Ofrank,
Moderate 47 2.3/decade
Severe 52

RR = relative risk.
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® Lfololl et g2k $a19 %2 2 AAZ 98 o
glstd lAbe] Faks 7128 F Ytk dF B9 4B X
HH2 ANY FAAE, 8% o3 24, YA EFHE
Tyl whet J}%%G. A% F7t wer AHe] Frhst
TEY Tds 5 7HA] doAute 254 oA 75H 712 A0
HAH 2 5% 30%71A F71 8L 2% 33%71HA
F4FTh(29) o= anthracycline”} 22 84 24y &
F8H0 74, v E BONUZ2 284 o418 243
o 71 APk B A% g ¥4 4RI 20%
A FAE AIOEQ ol FAUA Y HBHHY FTUE
YA "Hot A71F2 0AEEE 139 1 mlimin® 7
&8, 175 E éd?é et 7§32 FA(I18—44%),
BFY Fd, @29 ALY 4, CYP 7154 Adt 9
Haze] g]3,30) o] BE o] HlE FFo)ge] gtz
T AT E A At A4 ZFRe| g9 FA=
Ho] Abde]th

@ 282 ZnE A JeloH LEXCR HEs|s
RIEH; AET vt Zeo] FEIF AAT FERARL 9
4o AdF F9eE FEZ BE FUAS SF¥H itz
Aol gale] ZF)Fe] st Hojeol ok 23 &
A4 53 WA e o FuA Argel @ ZAot
AF ALY FAAA 2dE JEEEgeE BAg2 gtk
E34te] o 7lge] d1F A4le] #yo] 9le FEIE
o g2t RET T SeEE A olE A A
o 72 A7t 3 don FAY 7 81 €3
g2 @A AN BAC] S5} Q= AT FA go
82 AAE HEFT = BRHEA] ity BIl=
7t stk ol= vHRE hAdtt RaEe {9 A
5 F4EY, g7 fREEY JygaFedA FEF
2] Fort 23] dAAMEH 37EHT Sle AE
AZetd, doz FUHATYY AT 02 FH7EY
oot s st siEth

® Complete assessment; =1 F218} v} 3A71A] 2 7H4F
J FwERE ¥y Y= A f’\}ﬂﬂiﬂa 24F 19
3 22FY Hoo] gadlth qrdE JgsrdAdAE, A
AAAH L4, Y =¢8] FH = gedatric syndrome?]
7o tﬁfﬂ 7t ol EEHH, oJ AZEAE Fo)=0
YZE @ ¢ ok 2927 AEFHOoF 7 FF)EE 7}
R ?%2 = BEAFL AN o] HA0} s, A+
A 7% wsts BEoA, oA orjoEEgH AR
o Wi F1 FHF $50] AwEoeio} ik

(2) YA S2TFe| HE: A gEYF2 FAld
ek wg HAE A Aoz gelA Joenz, oA
o 4E =40t ¢eld gr= FHEFRUE A
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SFRET = §ALY 2FA =S [area under the plasma drug
concentration-time curve (AUC) 3 SHASt= A 571 2o}, o]
HAE 72FE BY FUAE Y5stE §F 2FY 2
A7t HAT HE A% FEEHE FaF¢ 5] Utk ¥
H gdAs gty g0 S8 AdAIHh E, F

EAMEAEF i, A2 GATES F 125 Fo0k
HEhGH, Ftgolut 54 242 2 F7] Fooh HR
& B2 Cheeith & e 53 SEstn ofEH) 1A
o HAolth 2 YEsy =4S, 53y A5an
Arelel FEAAY Hote A ARy EFd 23] J
Exoeol grie dojth. 144 A5 AgE &F, AS
7heR 5A40] 7lEo] HH YE/oHstE #AR o] ¢
€ F glofol gt 9 A A5t 5EY e 2 9
o] A A5FHRE 9& 7 P AAHOZE M7 =
AT Aol ot o] M FE/YgHH &
AE At ol ok A oJHT HAE 7] 4
st AYH 5y a4 = %H&Zﬂgi AUC, C° =
Crax 5 9;1131' Gy a4 &3 d@EkE, Fub
), EE 954 ?J‘T(XHE'L??}Z—-? 77} AAAEEZEA
WEE Alotq AL ALFHBEY, 257, 49
Zaed), e HALFHNCICTC $3Hez el 4 ¢

Table 3. Pharmacolinetic relationship of chemotherapeutic agents
with toxicity and response in solid tumors

i endpns D8 T e o
Tozivity  Carboplatin Thrombocytopenia ~ AUC
Myeclosuppression AUC
Cisplatin Nephrotoxicity -
Neurotomicity Corne
Docetazel Myelosuppression AUC
Doxorubicin Myelosuppression AUC
Epirubicin Myelosuppression AUC
Ftopoeide Myelosuppression AUC, ¥
Fluorouracil Mucositis AUC
Myelosuppression AUC
Irinctecan Myelosuppression AUC
Diarrthea Biliary index
Paclitazel Myelosuppressicn AUC
Response  Carboplatin Ovarian carcinoma  AUC
Cyclophospharmide Breast cancer AUC
Ftopeeide Lung cancer c*
Fluorouracil Head & neck cancer AUC
MWethotrezate QOsteosarcoma Conme

AUC = area under the plasma drug concenfration-time curve; Crx =
peak plasma drug concentration; ¥ = plasma drug concentration at
steady-state.

th et goE GFst 47 HAAAE 5
H R d(modified Hill linear, exponential)©] o]-&ET}(31)
e vt Zo] FAAY FH(FEE ST AUCH A
#Ae] Th AUCS 3tAl 8] A5 a3 Fste] #A< 4Lof
i"ah’ﬂ)ﬂ 53] & Holy o] mpZ opFEsty 45 £H 9
g rHEd 715 ek 2Lt o2 T A=
Eﬁﬂ UHEI-F A AL I8 HAYS T AY
e 3 YRECFE GFstxAne] el Ay
o) Huse] goney F2 FALF 47 BA
F FAA L ATHTable 3). THEZ QA YH4FL
2 PLAY e 2Fse WHEE F9AL] gEshef
&

ste] gekg 7|Fct e A Al“ gate] 548 3y

Bl o] F A H, ¢471°ﬂt methotrexaie] 7354 E 3713

¢l Ay 2R =L B3 £9%S &@‘E}E H=3
o]

o
oi'i
i

A gHA @At 7t A7 71H
o mer AR EER 2AEE &@O}E wHE o
%—“ET}_T!_ U ™Ha priori dose determination).

O AFol ExfolMel A S TH A E; A
3 creatinine, creatinine clearance (Cler), == GFR &3 &
B HRA ARHOF W ¢ Uth YHHOF A
2 24 gAHE e =4 dibEo] 30% ol AR
AdHE A A SR FF2ZY didfe] H
Th(33) A=A #ANE FEAS IWA YL FLA=
Table 4, 541 2|3 FUThGE3) @A A Satelr Qe
AMEEE FUAY FFAE THE T 2T
Formula 1.(34)

Fraction of normal

dose used for renally=(normal dose)=f[Kf-1]+1

impaired patient

where, f=fraction of the original dose excreted as active or

toxic moiety (Table 3)
Kf=[patient's creatinine clearance (mlfmin}]{
[12¢ mlfmin]

Carboplatin®] 7$E 300~500 mg/m” 4 FNHE 49
GEE HoluF, o] 23} 9FFHIH endpoint (platelet
nadin)o] 3} FFE ZAHE HEormula 2)F FFE
endpoint (target AUC)* 23+ ZA W Fomula 3)°] ith
Formula 2.(35)

Dose (mg/m’)=0.091xCler (mYmin)/BSA (M")x(desired

perceniage change platelets)*+86

Where, Cler = creatinine clearance

BSA = body swface area
Aol A HARIA ") )=
[Li=g
Formula 3.(35)
Dose (mg)=desired AUC[mg/ml (min}]=
[GFR (mlfmin)+25]

FE= A7 178
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Table 4. Guidelines for dosage adjustment of renally clesred chemotherapeutic agents {33}

Fractions of normal dose bases on patient’s creatinine clearance {Clermlfmin)

Apgent
f 60 45 30

Alkylating agent:

Cammustine 043 0.80 075 NR

Lemustine 0.50 0.75 0.70 NR

Semustine 047 0.75 0.70 NR

Cisplatin 0.30 0.75 0.50 NR

Carboplatin 0.66 Adjust carboplatin using formula (33,35}

Tfosfamide 0.41 0.80 075 0.70

Melphalan 0.34 0.85 0.50 0.70
Antimetabolite:

Cytarabine (1~3 g/m®) 0.80 0.60 0.50 NR

Fludarabine 0.44 0.80 075 0.65

Methotrexate 0.77 0.65 0.50 NR

Pentostatin 0.65 0.70 0.60 NR
Topoisomerase inhibitor:

Etoposide 0.30 0.85 0.80 0.75

Topotecan 0.39 0.80 075 0.70
Miscellanecus:

Bleomycin 0.62 0.70 0.60 NR

Dacarbazine 0.40 0.80 0.75 0.70

Hydroxyurea 0.35 0.85 0.80 0.75

PALA 0.86 0.60 0.50 0.35

NR = not recommended. Consider use of alternative drug if possible.

Dose (mg)=desired AUC[mgfml (min)]=[GFR (mlfmin)x
10.36xBW (kg)}]
where, GFR = glomerular filtration rate
BW = body weight

Target AUC: 31-0121]1-]— ku]-}\-] g el gl= A

£ 4-6 FE AFE 6~ 8
ZHALol &HRI0] A 2] ormxﬂ SaF =& X I, 71 el
2 LA AR SERE 2 UATE A8 °] 2y
Hol A= @tk 2= G@BAA oA AR A
Bt A 2] o] WE ofA o AL AT EH L A5

SR AL FAZE AT AL AFEEA, ARHEY F
7HEE 88 ANERY FAHE AT AFGAY E
Fefl S8 ok71F o etk 717153 = hepatic biotrans-
formation®l] &3] Aoz WHEE %A (cyclophospha-
mide, dacarbazine) = HIEAH T Heto] WjAEE o
Al {doxorubicine, mitoxantrone, vinea alkaloidsyl] &3] F¥-&

0] X, etoposidel} anthracyclines@ 2 ¢l g} 7helA &
Hate YAE 71T AR % AGRDES I FF
AFe o3 A o] UG A FALL FUHE 29

Table 5. Chemotherapeutic agents with insignificant renal
excretion of activeftoxic molety

Daunorubicin
Dagorubicin

Intercalating agents

Epirubicin
Idarubicin
Mitoxantrone
Docetaxel
Paclitagel
Vincristine
Vinorelbine
Cyclophosphamide
Thio-TEPA
Cytarabine
Gemcitabine
5-Fluorouracil
Camptothecin
Teniposide
Actinomycin-D
Mitomycin-C
Streptozocin

Antimitotic agents

Alkylating agents

Antimetabolites

Topoisomerase inhibitors

Miscellaneous
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Z #A glovt ZeAs Sel4e] ¥rte ©Ee] gtk
A 427 b prothrombin times] 571, B3 pseudo
cholinestrase$] 71 5] 7t715& W7 Hotels A®7t
2 g ot o)gR gAY #F FHE fF =2
AES At 71ES dEE A= o2tk AdAZ anipy-
rine test, mono-ethylglycine-xylidide test3} Z2 53 dA171
715 € A2 E qlste AET 2 g Yot 44
oA E3] &71d= A7 dom ofF gzt o A
Abe] ZHA7E 25 =R E =BT

@ 2|2olM Es| 2ol getAel 21 ATt e &
2T E (Table 6)
7} 5 Fluorouracil (FFUy2 H&<]M 713 dutdoz
ol AR 15~20% AEIT YA AR WAy
o glenz @ A3 gad e gL A=A
#x o DFNAME FF2E] adtte F7=
2Eath3ey o A, 1A BREHA ' AS
DPD (dihydropyrimidine dehydrogenase)®] &4 A3z dlH
A fluorouracile] 80—90%717 =715t Rost gle
53 FUHHY F47F 872 FE Y37 Feming F
o 23 AaFe] 71l Aoy AT 5FUS 500
mg/m”2] leucoverin®] HHEAFT Y (AAFAM Aol 7F
ool T2 52T FAA ALY A BAE A4S
AL Holx gon 5FUE ARH A% vEliAz
2,600 mg/m’7HA] $FZ 7 st o, $5AF =4
°] AW HATH HRAOFE ART FANE E F
A BSTh(38) FAtelA d#e mE 5-FUL] ofgsty
AL oy SYH gl Wt 84 HAUA A o
TR 34 AFAA 704 olabel A AEY T4F, GAL
FES e Bag s Alnpge] w5toed, o]= DPDY &
A Aste do] Qitks Bxoot ¢tk 2t EA 5
ot M 2] CMF regimend] 5-FU 400 mgim’ S E 1}o]9]
0E Rzhgol} whig, AFE7719 Alole FElEiA ¢
PERG9) WA =]l AN QTS T1FLR T 5FUL
SFE2EY 7EE ob BY¥HY ¢lA 1 sty
HAE BEFL 29 148 BEF0F Fo¥ Ay
= RS )71 A ¢ gAY Ay 5 Fh
7t FHE 4 glon o)wf 5-FUY] §% mE A 5 ukEo]
zol7b gltte Ao] A HZ= stejol & AHolth

TAFEZE FLAXE MEez §HE Ays I%
7 FEG 1T HFEIA TS o] EAbY o F
g &y, A5 UF AFE o8t REE 71 79

R

£ 1t g Fo® AGHL CMF regimens A5

Farere] Bz e R 654 oA ME 3F77LA

A5y FFET L FAERG Bkorn 5% o1 57
o 1t

517 AITE@0) 13 Bonadonna 58] Byl Zo] #u0}
o] RRYTaHL 85% o) $FAE oM AE
o] gthe S AT @) =99 By A5Td
=7 e AE Atdol At Bage] 9y wE 47
vt F7] 2F L FAAA 8 Z2HE 2 5 LS
st o} gt

u}) Capecitabine> 7oA SFUR HEEHH 70%7}F 49
o2 WjdE 7] AP E F2 A% T Clas 9
A Fgge A FEHe AAA = JoRE Husiy
Ao}, Poole T2 U7 FA S} AT e AFTo] 912E
BostaA Cla>50 miminE 2 Fo] Beglen,
Cler>30 miming W= 75% % 5, I st = AMS-5}
A @ Ag AA S 2ITH(33,42) Capecitabine2 Zhel| A 34
A fdE T Fabof| Mt eFEste] HAUE datA T
AT, FFEY @AM E A 938 oA 9= Ao
Z Ho githg3) A% Bl AT A $¥F2F L ol
Tt RS

o 512 7L HEof 54T AR ot g2 A5t
Lishol A Ealc) ebE ety Eajda Adite] Axs) 5.FU
2] Cmax, AUCSH A A 7T $2E 1 ¢t keda 5o &
T A7 EF NN 512 S HET ZHREE K wxxo
= "3l gldld v CDHPY] 50%7 AR S S5 wjay
H o] 18 FT55 7%l FACler=36~55 mlf
min)*| A dHE £ A 5-FUSF CDHPS w+27]8F AUCT}
Z71EE Btk o] AR 2RS4 AUCTHY A4
& B @] W2l $F2FEY Jho|=Eele AA)
5tA] WRAR A71FAA FAAME e AT
s-19] S5 s gags AAs lth@g EA71A
o] JE3} Mok 14} AFE HRHEE FHATEA )
JEE FA|, XM HALRE FIF Alolg Bl 8l
o}, o)3} 22 ¢1FF Aol o]fi= A o) ofr)el
e M tegafwrel M 5-FUZS Aghe] & 7HgAde] AAH
¥ gtk 7AiM 5 AsE G4 glot ¥

A7A 1 NBAN $FATYEH0) 23 MZS) A7
AHE 2RFNEF) YBHA BEYZ 2T 97

7t 21 Fthd5)

2}) Doxorubicin? 710 2 wjA == HREAS SAZ 3
A 7rAFef 2] gAbel M doxorubicing] FEFFE L Hd A
F Benjamin®] A Stg bilirbing 71FCF ZBA
this) o= AAT ofelstd A¥oE SRS A FU
oZ 771 A dge] Hel glAl grhe A$Ee] gl
71.= 3FA 7 bilirubin®] 2~3 mg/dl, &= €7 transaminase
7t A48 3w oY A 50%8] T T, bilirubin®]

[T [
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3 mgfdl 272 75% Z, 5 mg/dl 234 AFEEAE @A
st QTh46)

27+ transaminase®] 5] FYES 4101t bilirubin
2 A4 2det 2k o] Aol A doxorubicin §A] Al
28] A4, hepatic extraction?] e o] Hxgs] ioh
a8 g A Y7 FEEE AFedME 1545
mg/m” AT doxorubicing FEE 7HE] FApel A
Benjamin®] 2] §¥xdHo] Bagitte AR AN ¢
Th(47) Doxorubicin®] 4 %FE E9& W transaminasert L=
FHle] et A5 7h, 2473, 7h el FAll A E o
BoAbe S2% A3} glsich 28 A7ty Ay
272 = 3 bilirubine] T2 A RE = doxorubicin Al
A& Aster #Ee] gl AR HolH, doxorubicind]
=EATAUOS Ty ste] 4RA4s @A) 9ith
FH, F5YA 2] 2] anthracydines AE 2] $LFEL2 AUCE
TE G/t BAZ YT AL2ZE HolH oY AFE dS
AF 2AF0] © AT A0F ALGHTEES) ©]4e
Z#Z M @31 billiubin 3 mg/dl o]4He] AT THRFf
A i FAFe] 2d] wEHE o] viE sttt
3 AZEY, oY AT 21FH 238 FHA AUC
F S5 o] b 4% A= ol 2w E AL
2 AP =904 d@A M doxorubicin Fol= 9¥
A QA=A SFgAL] HEIAT HEag Furd
2] o Ro) AFglo] FHel 50 mg/m” ©)4Fe] o= HE
FASA ¥E FoF AH4EHIT oW, TEHFT 450
mg/m’ S 97 2L AL Azaz ok

o}y Cisplatin®] 2f535t3d 4722 A% 7|5z g
o ZHe, oAl 2] HHEnfusion rate), mannitol AHE-+ T
2} #5-"} Cisplatin? 90% o]Abo] ¢l A F/2Fhat
™ plasma ulirafilirate®] X HE == dsplaiin (U-Pyo] E4&
7t Ao 2t5Hd, F U] HY 227t 547 A
#Ae] gith 8% @i o] FiaHA e Ay £923E
o giate]l E AL AAEAT A o] HE AFE §ith
Cisplatin 20~70%7} 413 §3 Wid=rtx Azsr,
$%2d AFL Clero] 60 mljmin )81 7 75%, 45
mlmin ©]51¢1 734 50%, 30 mlmin ©]51¢] 74§ AFE5ELA]
T g ATET ITHTable 4).(33) FEetd 2@ B
H cisplatin®l] & DNA adduct®] 3 A10) 704 o]ape] gzt
M= 80N o4 FAEH o] F-2old HIF 4] o]
71707 RuET g7 o= DNA BF 49 7% A5
Z A7, A5 2 Ay 54t 2409 F71
st #Ege] fle Ao Z Btk aEut ¥ 3% oA cisplatin
& A=Ae] B Fridthe £ §loH ] GFRY &
&st Modol ] A E4e] F4arl Zo] FukE7) wE<]
AL R ARH2S5) 2YEE 4| F0t FHE &
Z+2] 739 carboplatin B o cisplatin®] §-dF o7 o] &
T 3& 7oz AAEY. Cgplaind 704 )48 =83

AME AUMEH7T Fad A5 Y, 24 5o &2
=7 S ola] 60 mgim ] £FL g FHE 7
A7 gyt Bxsty gledz O FxY ¥ 2HH

14X 7 o) AAF A 3T ez AdEHT gtk

Hh Oxaliplatin® 2T 8o A He] RaEx 9
oW dsplaiin® PR @A L) B3 HEFYR
40% AT Slth 30~50% SAIZF Ao wjd=y
Al ZEE ] AUCS ClerZte] A#A]o] HEHAT FFE
¢ AN S 7FA(Cler 2757 mlmin) Ao B go]
o SUEAE ¥E 3o F sty gloenz e g
A A cisplain 22 AT $FH¥EEL ot €&
A FZ ARHLE(E0) NN E B Hooz &
Fzd giate 54 geth BE =94 ofEyaE
ste) Hale @4 A7 BE5h

Ab) Taxane A €2] 34hA|¢] Docetaxel2 CYP3A4°] 2]
3 ®e 2E gAY, 282 F ketoconazole, terfenadine,
erythramycin 52 B-42FA o] 23] F3g g 4 U}
CYP3A4E BT 37 docetaxel AA L 71 285
ASUAZ 72%71A Y M AR} §lenZF SHEFHS
2dez T £2 FFHo] Hrh(]) =¢dM Fuba o] g
HEE AR EZE F48 842 30%71A] Zedtin ¢
A=A glovk, o]Zo] CYP3ade] PlAlE Gt oA <
AAN DHE JTe BEHET AT FFeHE By
A EE Aot R R ETE AREF Ttak
A] A5o] docetaxel®] A A H2 FAF AR RaE
gom, #golME bilirwbine] AAEEEE  alkaline
phosphatasel} transaminase®] 4Ho] We}l docetaxel?] 25%
o 5% g4t FHEHY U715 sttt Docetaxeld] 7]
Foda AYEHo] FAJ B 4 gooz AXA g
Al 5% 800 mg/m” )] Al J1EE HIEE A
asta giTh

Paclitagel 2 CYP2C8, CYP3A4e] &3] AIE™, 94
ketoconazcle™ T2 2fA o] 23] g2 d=rl 2577
A2 22 94T 542 bilirabin AT E2 FA
A #EEY, 2559 7Hd Y Ay AUCY 18 Fo
=4, AA=A Alele] Ao #EEHEZ 8T &4
A M= paclitaxel¥] A B7] BE F9F 229 g4]
o} Venook 2 ASTZ} AAFe] 2u] ©)3}, bilirabino] 1.5
mg/dl ©]512] 735 135 mg/m’, bilirabino] 1.6~3.0 mg/dl2]
724 75 mg/y’, 30 mg/dlE 9 7S 50 mgm® $H5 A
AEtE QThE2) EF paclitaxel?] WF S5 E3E o
)z gods B4 WM felsiths Rurt gle
o o= AAEHY A} Afe] Qe ALF Fo)Hh =
1o M paclitaxeld] Fed= 704 o)Al M paclitaxel 2] FE
FH/EFC) HITE FAE Ylen® dA¥vE mHF
ToAF 22 L 2394 Tk FHAT wane A5 7
aA = A EEE) 90% o)A oo Z AURFFZ
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M EFgEde] 88 740§Ho]urmﬁ 71 izt 5
YH AE= ot AR WAy o2 W§ Hoeug
A=Al fﬂr% % F2 gart glow 7t 34AF F
T A MdE %H ARRAME FE2EY YA
EHo] "t oo & 217152 Asiot Este] #2
&t 98 FEAE ofF HHA A gon FHEA
ste] BzaA < gM 38 "art sk

o}) Irinotecan (CPT-11)2 ZHellA 1,000} e 3 &4
¢l SN-38E HE9™, irnotecan® SN-38 25 73wl
A AP ol Yo nz e 65%, 95%) EF @ d
Fre BUHHYO aYEHY eY AF FoAF ft
w3 oF FTh(53) 20% o] 57t A A WjAEHTZ 4
Alg §FEEL HE g8 AeF AgHH, SN38i4
HEE 0] 3~ 15%F M T Fo 571 whg Az 2
82 1 S E $F2F0] viF AT AL 7E
2 gtk Innotecan 718 7Ho| A hAE S HEFLRE wjdd
b ZHgefe] mhE f2 AL o}F] BYE 9A ¥k
=UEA MY S 2FT ofF HEHS glA] Ho
L mQlel A 2AE-<] AAT F0EHA ST E Bas
glon, d#o] AUCY Fa7 d&ag=s Bxx 9
T}.(53)

Z}) Methotrexate= 50%7F AT A7 Y 2% 5
3 AYROZAME F201 a7 "t A Ay A%
& 53 o)F AT A7Fe] B FAAME AA
%717} F7betn vlEEH, A HA L AAE] F&5t

£5EZ A& FAAMT 5 2-0] Hast
t}.(33) Methotrexate?] FE9F AUC, FF54 7] A4
o] glev 2 A methotrexate level®] leuncovorin rescuest
T4 %F methotrexate (8~ 12 gim?) AMEA12] A &o] & 5 ¢
o}, YuE 0 F Cler 60 mYmin ©) 514 35%, 45 mljmin ©]3}
A 50%2] FFA4E, 30 mlmin ©)8dME AREELA]
W75 AwstT QT (Table 4).(33) £F Gelman o7 £]3]
dose of methotrexate=ncrmal dosexClerf703] F4 X A s
o 2IT}.(38) Methotrexate] &3 &) FH 7|HLE 2
A FN R Moz T HH4g HdAofo]nz
F2E A Fo A Fo Fof F3HI +98& FFE=
Aol Fasty dWFHCF 50 mg/m” ©JAE FAE AE
A¥e 2Zesst gesit =9 dEAelMN &
methotresates]] 3 =2 5= a3 ALz o glon),
third space®] Z7l= =813 methotrexate 58 T4 5
sl FUHEd EFZ+9AE F2g o+ Yok FF
methotrexate®] ¥ 4L NSATDs, cephalosporine S 23
A FAEFoH o] E 7 glonz FHEopA e

TUHH R F71 Hasithie) A 7Hagd 2ol
FoF 2FL FHHA gtk

AP Etoposide (VP-16)© 84 Az =<0A4= AA
29| ZA4sty AUCT} F71etH o] Qlgh B Ysty =4

“H‘HHNJ

o PP BAEHE R A% =AM £¥x2EE vy
slajol & Aoz MZHLL etoposide= 20~40%7F A& 0
2 A A Clardt 9PA Y AA A AL AR
o] 4 A B creaiinine®] 1.4 mg/dl O]*J"ﬂ/ﬁ‘c 30%9 &
A 4ot FHEE ASE ok B A7) mEt
Clere] 60 mimin ©]3}1%] 739 AHE-%2] 85%, 45 mljmin ©)
511 744 80%, 30 mymin <] 512 AAF 75%8] AR 3
#T}.(33,55)

Biopeside®] 7HiAd2 o} HEatA 4alA AE 2
™, transaminase”t 39 ©]4ke] 3F ARl A Yty
=Alo] AR fefEtA Fohethe Ruot glot, e
Taefst AFq 7L B2 1S e MEY B S
st AL FEF2E Fart givte dYE gAR
E2]812 9 Thi55) Phenytoin, cyclosporin o] VP-162] thA}
F AEEE 2 g9A Qith

90% <149 etoposide’t S HEELT §lomF A
GRDEZA B ZHH ALY vl &7 22 AT A=
Aeo] Z7 gk =3 bilirubin etopomdea albumm——q 2%
AM WA E 45 512F vl FHET 2 AEdHd
etopeside S Z7HA 71T Stewart 52 ﬁ?“ﬂ)ﬂ Ha AA
A7 &2 bilirubin 3] &3] HatA] Fspovt AFEH
gAY AAEL FstA FaTe] RuEY, o4 3
T Z albumin® bilirubin®] A F FE7T etoposide ] F2
8] S Fo3E & YUk ol WE HlEHH /A
A etoposide 2] E FHo] AAH QoeH,
Percentage unbound=

(L4xtotal bilirubinfmg/dl])-(6.8~albumin [g/dl])+34.4

ol ZHg FAt &% zddx Fuot E F 4
th(56) Joel 52 3.5 g/dl ©] oM low albumin level®] F7}o]
X 30~40%8 FHF Z4E AMST YUThesH Yt
Favaretio 5+ 507 & ﬁH*J © 2 VP-163 cisplatin B H A F
#] phase I A7) A A&F7 FAHEFE etoposideE Hl R
F A3} B2 Afol7t glont FUTEL Mnd 2%F
AgFAAM FstA F4TE Busty JUvh7) FTESE
W etopeside= FFo|Folf =94 Gt = obEs
Ho 2 BT AFFAHETE A7 B3 A
E FAMNET ow, aefet el WE L% &
ST -] HI Qith T Y7 IS VP16
ST fsh BAGY FEE FY AZEAL HAEE
Fordtie HE& mojdvhd A A, RN E
Fog ghs FAABT H HE JleAe] gle AL
Z A4"E 2953 FUA 5 B3+ g} G-CSFE
AHEBIE A T aiR st A4 EHE ASE 8
otq YA Al E A g U]ljr bilirubin, Al =&} el 2]
;§E°ﬂ E}E}‘g‘oe ;§°]'1_ ?40] 5 Aoz ’%]Z]'%E}

7h I\lltomycm CE 7oz HH@EM 10%%e] A1 89
HZE g0 wjddEth 2982 Mgefe] g FoFF



72 HEHRSEF A HAH H2E 200

2EE FHHA gor, =91 FAdA A%« Bl AUC
2 FgxAdo] TR TRE B0t Th(58)

E}) Gemcitabine> 7he A 8] &4 <] JFJUZE A FE o]
g _‘5H HH@%E} Venook 51 ,—]?SH transaminase =3
E T} bilirabin®] 1.6 mgjml o4 off ZhxAe] Frigiti=

Barl glow oju] 23§02 800 mgm’e] §F 4
FAetH o)Fo Aty FEEE AWM §FE 2¥ fi“—
25 AAEETEE) B Cro] 1.6 mpmld o ] Fx4
7 A5Ae] FoHE ¢ g AMNHALY F5F gF

7t e #AR AAEME AGAA FF=F e
Ttol=gheld dE Rxe gith Gemcitabine?d] 4 A &3
W7 E =gl e dFHA de AeE B
FEL gemcitabine?] B F BEFHFE RAEo] FFEH
g S8 A% Ateldf d@Ale] HEA ooz A
ko] m2 gemcitabine®] §F 2HL ofF TAS REF
Ao F BEITh(59) Gemeitabine} Zo] SA4jo] ¥ kA=
FAFAM 53] FEE HAOF A4 cisplatin T2
BEAHAE 24 St T2 HEAo] $A3) A2

FE o

z =

FEF GEAY BAE =180 SO A L
Fe YoM shte] B30] B gtk FFE|ELE 7
L“’i:f@;@EH' AESIE W7 Zo] 48] QA4E Zr
FEg vjAlE THHG AR ZEsiAR I AA I o
¥ %ﬁ:%ﬂ» ’Qt&ii/‘i e ARZA HIHE 7= o

+ Ae] AbdelH, o8 HIAA S HRE AR F
FAEY 4A BAE TAHHLE BwHEs7] HIAMAM= o
A" gAAA FELFY F5F —1—347]' %Rﬁﬂ: o
T8 33, g3ty Ay AE HE F3
ZFh o] population seale] A= *ﬂ—%—?} @i% A= 3
FAT ZlerAAES 2L EBTE AFSE de A
A o 5 gtk E=3 vAR %E -¥9E 59 As
B24E, 7154 &4 T - € 08T AFEA=S ARE Y
717k i FET 2HEF FellA BaT AL A
A AFEA defAel atH, o & AT FEIHE F
WHERY 7o AFAEE B 7RG 7 UE o
7IAE FHAY BRLoR 715 gotol k. FE|F
2 Hed 25 UL oJFotd AEA TlsH ok
&H, ol FF THE EUHTEZRH T THY I
GEE Bobd7] AT ALY Rl T3 d R H=®
45 AT Basith o8 24E& 2457 A3
Ae AARTE dwEe dAAE dAAT BadH,
F5 A FEIF FAA FF gl Fhol=aklE
AAE F glosd FEo)dy A4z disf o= A2
oA Aot HIMAAC eE e ® A"

o FEIF GFAA AL FEA L ARE2 AL
FAF FFHAFL] dafel A o] EA} Frh
A Fate] FEFF 0F FLA L SEI

A HFe] i A4 FAAASL EH4 fF A

F o3 ] Rk oM o] T AR of BT, EF ALY &

o Tt A7) %] FMHAY S wolde &

o] A T4 HEHZY rationales AYTE 1

Fh 2B Z o5 HIAME gl HF TBHYI FS

gasty FEHEFY o3 Hote A7+ BeFgl

SAolth B FAAA BR] GAFAY Fo7 FEH

ol Hrhet AFE Fudd AgHaY FHOFE Aot

Hef glen, Hge] djME A Burt gl Aot

Hea2 *’"%‘ FY Ao HT 5F AFES] 50% 4

oF AINAE ] T g A HiloH, % 49 o

Fa = H@Xﬂ Ik @713, F71330 715 e, 4 2

2] 484, muliimodality approach®] ol 50 F 39

Tg FFEo|Fhe] HILe} o8] 49 FE g4 H 5

Tk olef gt ol ] uiRHM HEY A5 FIAY
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