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Abstract
Project Code : MRG5080013
Project Title : The study of pharmacokinetics of gefitinib coadministered with
cisplatin/5-FU chemotherapy in esophageal cancer patients
Investigator : Patrapim Sunpaweravong, Faculty of Medicine, Prince of Songkla
University

E-mail Address : spatrapi@medicine.psu.ac.th

Project Period : December 1, 2006 - November 30, 2008

Background : Esophageal carcinoma remains a problematic cancer among population
in the Southern Thailand. Approximately half of the patients overexpress epidermal
growth factor receptor (EGFR)} protein, therefore using anti-EGFR inhibitor such as
gefitinib (Iressa®) with chemoradiation may improve treatment outcome. The purpose of
this study was to examine pharmacokinetics of gefitinib when giving with cisplatin and 5-
fluorouracil (5-FU) for stage 1I-IV carcinoma of the esophagus.

Method : Patients received gefitinib 250 mg/day added to cisplatin 65 mg/m2 as a 1
hour infusion on day 1, and 5-FU 800 mglmzfday infused continuously on day 1-5.
Cycles were repeated every 3 weeks for up to six cycles. A Pharmacokinetic analysis
was performed during cycles 1 and 2. Blood sample were collected to measure plasma
concentration of gefitinib on day 21 of cycle 1, days 1 and 5 of cycle 2 at pre-dose and
1,2, 3, 4, 6, 8, 10, 12 and 24 hours after gefitinib administration. Cisplatin concentration
was measured at pre-dose, 1, 2, 3, 4, 5, 6, 8, 72, 144, 216, 240, 264 and 288 hours
whereas concentration of 5-FU was measured at pre-dose, 2, 48,72 and 120 hours of
each cycle.

Results : FEight patients completed pharmacokinetic data evaluation. Mean
pharmacokinetic parameters of gefitinib were not significantly different between day 21
of cycle 1 and days 1 and 5 of cycle 2. Mean AUC,, and clearance of cisplatin were
significantly different for cycles 1 and 2, except for Cpx and ty, which were similar. One
patient achieved complete response and seven partial responses. Median follow-up time
of the patients in this study until July 2010 was 15.3 months. One patient was alive and
remained disease-free whereas seven were dead. The median progression-free survival
time was 7.2 months {95%Cl: 3.09, 11.31) and the median overall survival was 11.27
months (85%Cl; .00 , 27.786).



Conclusions : Administration of gefitinib with cisplatin and 5-FU did not alter
pharmacokinetics parameters of gefitinib significantly in patients with stage II-IV

esophageal carcinomas.

Key Words : Pharmacokinetics, Gefitinib, 5-fluorouracil, Cisplatin, Esophageal cancer
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~ & A a A o o F - r's v W
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w L= A - o 8 -3 1 A L L Lo
lsemeliudangamgl 20.°C miwhdmlsznsufiuiusimuny HPLC  eluant
o . .+ o [] A .
$1mm 500 ul vortex mix udnhdregnlalildlunszuiunns HPLC-MS/IMS (High

performance liquid chromatography with mass spectrometer mass spectrometer) Giﬂ%]m

1.2.2 nMItaTauGIadenmE MuIiaTsisBanaifin
v ' - AW W J v oa o o o o
dathadaad ldaziurdunanwangnyiui # 1,000 g 10 vl 4 "C uaalh
— P a o [V .

wansanfila livigumnd -80 °C fniudiaIey total platinum

1.2.3 nsiadsadiadnaandamivimsevnidiedy

Fandoaiidasihiniuennarunuiifl 2,000 g 4 °C 10 wifi udah
wmam‘lﬂtﬁuﬁqquﬁ -80 °C Winsamsimsianudiutuaassdaly

#1 plasma 0.5 ml LAY 100 yl internal standard (5-BrU ; 56-Bromouracil,
5ug/ml) , @ 40 pl orthophosphoric acid (5%) W11 Vigorously mixed Jwes 5
AuIf , &y 12 ml n-propanol:ether (16:84,V/V), 131 vortex 3nety Wwam 5 wif
wasidun centrifuge #A 2,500 g (s 20 wn i ANEINYY organic layer AN
dried s ulasian uas reconstituted @28 200 ul U89 mobile phase (KHPO,
salt solution 0.05 M + 0.1% TEA ) thasarsw@iaidiia3as HPLC (High performance
liquid chromatography)



- (3 e v - . L. - - - ¢
MITUATIEVAVITUTUVEILTUARSTUNR Zl'ﬂﬂ"\'iﬂﬂ ROUNILLATOIY amﬂa‘lﬂu

maianzigeifiiy

druneias LC-MSMS
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HPLC : Model water 2695

Column : Zorbax Eclipse XDB-C18 2.1x150 mm 5-micron
Flow rate : 0.20 ml/min

Runtime : 12.5 min <

Colum temperature : 35 °c

Mobile phase : A : 10 mM ammonium acetate

B : acetonitrile

17197 1 waad Gradient elution condition Tunsdiaeieniaififiy

Time (min) A (%) B (%)
0 30 70
35 30 70
3.6 0 100
6 0 100
6.1 30 70
12.5 30 70

FNMITTBAIDY MSIMS Sniumyliasedunaiafiy
MS/MS : model Quattro Ultima FS

Mode : ES+

Source temp : 120 °c

Desolvation temp : 350 °c

Cone(L/H} : 50

Desolvation (L/H) : 600

Collision cell : 3.0 x 10°
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- ' ol v & P [y o P ]
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Pt = 265.945 nm LRZYIMITILATIRANA

nsiiansin ey

Fuie3ed HPLG

ﬁﬂ"l'):'llﬂﬂl.ﬂ%{ﬂwl HPLC ﬁ‘?ﬂ?ﬂﬂ']‘ﬁl.ﬂ‘i’l:ﬁ’

HPLC : Agilent 1108 series HPLC

Column : Lichrospher RP-18 4.0*250 mm, 5 um
Flow rate : 0.40 mi/min

Run time : 45 min

Colum temperature : room temperature

Mobile phase : A : 0.05 M KH,PO, + 0.1 % TEA

Detector : Variable Wavelength Detector at 254 nm.
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Tusunsar WinNonlin (version 1.1)  aTusunsainsyinissuammen:

Aufldnmaudinad 0 suflinmileinsotarinmeniduduwld(AuC,,)

AAuAldnTIaaudLIIaT 0-00 (AUC,o )

'::é’um’mn]’m?ugqqmmm‘[uwmﬁm (Conax)

L'Jmﬁs:ﬁm'nmﬁuﬁmmm'luwmﬂmgoqﬂ (tmax)

ﬁﬁaﬁqﬂ‘%a'ﬁ'ﬁﬂmao (t,)

A1 clearance 28981 (Cl)

1.4 msiensidaganaifdmivdudsmandseanaaas

wisaismaruatdia (mean) Lm:mLﬂumuummgm (standard deviation, SD)
YRIFUUTNINFTIOUATAT 151 Croe AUCqq URZ AUChee  WRIIHENTIATIZREN
Fawanfunn Paired Sample Test uWaztWIWHIAL 970 One-Way ANOVA u1atug
InfrIanmEnfradsfInanffidonaninsuanasdamIin LKt A BIINNT
S
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2.1 SnwazpasdiefidrFunsinu

fuhodhimlasimydwam 8 nu anqmﬁu 60 T IWANTY 1 T8 URSIWATIY 7
ruld pjﬂwﬁa 8 18 (uwuziTanaanemsoiia Squacemous Cell Carcinoma 3282089
Tsawuinfisens2 110 32823 3 T TTzda 2 MU UALIuzdb 2 TB

A a LA A L a
A19IN 2 ﬂﬂ']:mrt:?.lﬂdFle'JE.IﬂL'IﬂTUﬂ"IT?ﬂI:I"]

1 55 T8 2 Squamous cell 4b 3
2 69 yigld 0 Squamous cell 3 3
3 71 TE 1 Squamous cell 3 2
4 59 il 0 Squamous cell 4b 4
5 43 yighd 0 Squamous cell 4a =
6 64 yighd] 2 Squamous cell 2 2
7 53 i 0 Squamous cell 3 6
8 64 yigld 2 Squamous cell 4a 6

HAN1IADUARBIADNITINE

Nammauauaoﬁﬁﬁqﬂlumﬁ’ﬂmmam:ﬂ’aEJ flcomptete response 1 718 LR partial
response 7 ¢ lanfl 2 nufildFumaihdanasnems dlsogusesmsiaana
A28 (median follow-up time) (HuszozIM 15.3 (WauIkiNAAUNIN AN 2553 WU
ﬂaqﬂ‘uﬁw""ﬂfmﬁﬁaﬁ%% 1918 uasRETIAURT 7 718 ANTUFIUVDITZUZLININNTIOATH
lagumaanmignatuvaslsn (median progression-free survival) a9galunsfinm
fliiniy 7.2 fawu (95%C1: 3.09, 11.31) daiTeguvasTzazIMITadnlayy
(median overall survival) -uaogﬂw'lumsﬁnmﬁnmﬁ’u 11.27 \@aw (95%Cl: .00 , 27.76)



2.2 oanslaifalssaaa

o v P
MITNN 3 u.ﬁmﬁ'm’m;dmumnﬂmn’n'lajﬁaﬂﬁ:mﬁ

Adverse Events Total G1 G2 G3 G4

Hematological

Anemia 8 1 3 4 0

Leucopenia 7 5 1 1 0
Neutropenia - 3 2 0 1 0
Digestive

Vomiting 1 1 0 0 0
Diarrhea 6 2 3 1 0
Anorexia 1 1 0 0 0
Dysphagia 8 0 3 4 1
Skin

Dry skin 6 6 0 0 0
Acne-liked rash 3 3 0 0 0
Rash 5 5 0 0 0
Dermatitis 1 1 0 0 0

Metabolic and nutritional

Weight loss 2 0 2 0 0
Other

Infection 1 0 1 0 C
Esophagitis/ Mucositis 5 0 3 2 0
Renal failure 2 2 0 0 0

2.3 namTensidayaniandzeandans (Pharmacokinetic Analyses)
2.3.1 Hamamanadntiuzassainiuluwanan
ANuTuTuaisunse Gefitinib (ng/ml) 'luwmﬁmmaaﬂ’ﬂ’mﬁa 8 My le
ugaslidsanmafi 4 Lm:gﬂﬁ 1 ¢ait



. v o = ' tA
a9 4 anuuTwatuyadtn Gefitinib (ng/ml) 'luwmammaopsﬂdum 8 g

Time Mean Gefitinib (ng/ml)
(h) Cycle 1 Day 21 | Cycle 2 Day 1 Cycle 2 Day 5
0 126.37 93.33 166.16
1 204.82 136.40 195.16
2 237.09 22715 221.49
3 203.65 221.26 208.94
4 192.76 166.10 199.79
6 153.91 150.81 198.12
8 184.42 159.80 185.59
10 149.08 156.46 155.46
12 130.19 154.35 157.31
24 106.50 96.95 122.87
280

200

150

100

50

Gefitinib concentration (ng/mil)

0 5 10 15 20 25
time (h)

o v e s W '
U7 1 usasNadNTuaREYBIN Gefitinib (ng/ml) uwmmnvesdilens 8 1o
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2.3.2 HANTTHIANY l‘I'J‘N ?‘]"Hﬂlil\'l m%awmﬁu‘luw andan

h A . LN B
anuduiwaiouas Platinum (PY (mgil) waiawnuesfiiony 8 Mg usae
[ P A w g
1’]9N‘5|'1TNYI 6 LLﬂ:EUYI 2 A3l

o L7 " = . L &
AT 6 ANVVNTWARLVEI Platinum (mg/L) IHWR’IE{N"I‘JJB\'IE‘IJ']UYI\'J 8 Y

Mean Platinum (mg/L)
Time(h)
Cycle 1 Cycle 2
Oe 0.01 0.16
1 2.16 237
2 1.33 1.64
3 1.10 1.34
4 1.07 1.51
5 1.08 1.30
6 1.18 1.43
8 1.06 1.49
72 0.64 0.90
144 0.51 0.69
216 0.42 0.56
240 0.33 0.40
264 0.34 0.49
288 0.29 0.42
3.00 -
g 250
£ 1 —e—C1
5 200 ~m—C2
: e
8
.5 1.00
-
& 050 -
0.00 3 ; . . . . :
0 50 100 150 200 250 300
time(h}

P v o o . ' v &
3U% 2 usmsrrmidndwaloues Petium (mgl) Tuwmnan o e 9 vasthems 8 1o



arealsnaindseanaraadzasanBanardin

A (] [ hord - [ L 2] H‘ L
ATNNA 7 mmuﬂ‘smammwumm%ﬂawwﬂwmm'lupdﬂ'w 8 718 Ale5U

YATRWANAU 65 UN./OTY

16

:rmsx (h)

Subject CradMait) | AUC,, (mg.hiL) | AUC,o(mg.hiL) tye (M) Ci (Lh)
c1 | c2| ct c2 Ct c2 ct cz2 |ctjc2jct|ce

1 |o76|188| 7995 ["10524 { 12391 | 268.22 | 169.29 | 174.47 | 1 | 1 | 056 | 0.26

2 |110]1.18| 7060 | 64.76 | 91.45 | 100.44 | 144.51 | 16490 | 1 | 1 | 077|070

3 | 187|272 12432 | 252.42 | 177.02 | 353.72 | 152.21 [ 14043 | 1 | 2 [ 040 0.20

4 | 17834212075 | 206.60 | 211.13 | 407.76 | 116.02 | 13943 | 1 | 1 | 057 | 0.29

5 | 484|314 307.98 [ 30250 | 401.70 | 374,64 | 14122 | 11912 1 | 1 |0.19| 020

6 |1.84]|1.76| 163.32 | 233.89 | 231.02 | 326.03 | 161.84 [ 15577 | 1 | 1 | 0.30 | 0.21

7 | 249|240 | 196.87 | 213.87 | 347.37 | 31700 | 24838 | 16246 | 1 | 1 | 020} 022

8 |256|244 18393 | 225.14 | 25250 | 281.48 | 132.03 | 13017 | 1 | 1 |0.26]0.23

Mean | 2.16 | 2.37 | 155.96 | 200.55 | 229.51 | 303.66 | 158.19 | 146.93 | 1 | 1.13 | 0.41 | 0.29
s0 | 125|074 7646 | 77.95 | 10514 | 94.19 | 4008 | 2032 | 0 | 0.35 | 0.21 | 0.17

WU AUC,, kae Cl fannuuananiuagniiisiagnasiia (p < 0.05) Tapdn AUC,

Tu Cycle 2 fisngeninlu Cycle 1 waz Cl lu Cycle 2 fiswasnd1 Cycle 1

nmMTeTsiindaumaaivesdanmanlasly Paired Sample Test




17

2.3.3 mamawianadntunzssm idfisvylunarasn

oo o . A =
ANUTNTUIRRLTEIEY  5-FU  (mg/L) 'luwmﬂm-umsdﬂ'wm 8 T M

o A a ¥ o 3 v v o o o &
ﬂ'}iu“ﬂq?)LﬂT']:“NﬂlﬁTﬂLTUUTﬂﬂ‘lnﬂllﬁﬂﬁ‘l?ﬂﬁﬂqﬂﬁﬂ 8 LLEI:EIJY} 3 a3l

A L3 g A 44 3
397l 8 anudnduiafovedn 5-FU (moll) Twwamnuesdiens 8 g

250 -

2.00

5-FU (mg/L)

1.00

0.50

0.00

150 -

Mean 5-FU (mg/l)
Time(h)
Cycle 1 Cycle 2
* 0 0.00 0.00
2 1.12 1.15
48 2.30 1.13
72 1.56 1.26
120 1.25 1.36
—e—CA1
—a—C2
20 40 60 80 100 120 140
time (h)

ﬂ. K4 L { LI &
U7 3 usennudutwaisven 5-FU (mgil) ‘Luwmﬂmmm:dﬂfmm 8

o+ 4 CI: ¥ o a 8 - 1 Wt w [
1ug1hum 8 ﬂnwmwm;;amomamﬂumam‘s’mmmmmu'ﬁu@"lu'muﬂ'nuauwuﬁ

¥ houd -} L A [ ol L] a W& o Lo
ﬂﬂﬁﬂﬂ'ﬁﬂﬂﬂﬁuﬂdﬂ’lﬁ'ﬂ]&?ﬂ‘mNﬂ'll’l{ltﬁﬂﬁﬂtﬂﬂ'ﬂ'mﬂ"l‘ﬁﬂlﬂ"laU‘]»J&Iu!’_lmﬂﬂ.lv
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apluaniifnm

syUnadrdul ImandFraumaaivesmsdnsinislfiiafliify Fanadu
uaznfiawy Lﬁalﬁ’iauﬁ’ulmjﬂwu:ﬁmaaﬂmms luars9ft 5 sreudsmands
sanmanfrassaififtulumstnmatsl woilifianusandwiuedfiioddy
Y9EAf (p > 0.05) N Cooe WUz THBBIMIANMN TN LilandITU  AUC,, iUl 5
ypsroun 1t Ifenf 2 uduintasudliuandranuann gmmsAnwmendanandiuen
Cinax nmTilnTeimmsestaumsWendalduandaiu udnuanuuandrly
AUG,, laufn AUC,, lusaun1slvendl 2 fdufadu (AUC,, seuntliond 1 Den
155.96 |lg/mL, AUC, Tusoumsliend 2 fdn 20055 Hg/mL) wazdn C lusaunnslw
it 2 Setouninseumiliendi 1 (€1 saunsIiendt 1 §id1 0.41 mh, CL Teunsly
indl 2 fie 0.29 mLm) Favilimsudnlusaumsldind 2 Tmsmdasneennnivwme
wounilusaumslvond 1 dniuwanudutumdsnadulmdoauassaunislding 2
Soufuin 'lur;}'ﬂmﬁe 8 7'1me"nTagﬂmqmé'maumﬁm’maomﬁ"mw'ﬁﬁﬂ‘hj'l@'fﬁ
ANNFURREdaNaMIRaUERaITeIN I NI anathaf safiAnanmIinwadnad
WOE g

gTIf 9 sqﬂNaﬂ"l@'huﬂsmomﬁ'maumaﬂ%aomiﬁnmm's'l'ﬁ'mw‘?«lﬁﬁu RS
Tawaian Lﬁa'lﬁ"s'mﬁ'ulm&’ﬂwu:ﬁ'maaﬂmms

Dose Crnax AUCo; | AUCow | tip () | Tmax (h) | CI (ML/h)

(LigimL) (Hg.h/mL) {Hg.h/mL)

Gefitinib 250 mg

Cycle1 Day 21 0.25 2.98 7.94 32.40 3.50 0.10
Cycle2 Day 1 0.25 3.48 6.78 21.02 3.50 - 0.07
Cycle2 Day 5 0.25 3.93 10.78 41.07 3.63 0.04

Cisplatin 65 mg/m’
Cycle1 216 | 15596 | 22951 | 158.19 1 0.41
Cycle2 237 | 20055 | 30366 | 14593 | 1.13 0.29
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uniansal

miﬁnmfhﬂumsﬁnmu‘snﬁ‘ﬂﬂmuﬁ'ﬂa&ﬂmomﬁ’maumﬁﬂ{mmmwﬂﬁﬁu
Fawandiu uazlviiany Lﬁau?mm'ri'mﬁ’u'lmjﬂ'auu:t‘%maaﬂmmmﬁﬂ squamous
cell adinwifadudundresumaniuasndinsnfifinadonisneuauainmsinmiuse
HeTIALIINNTINW _

PINMsanIdIfLlImagTanmaaivassafffivlidanuuandranu

= ]

adalinudnAaIRA §IuA1 AUC,, Uz CI wadnd@anan@niianuuandraiuagiag
wodagneadd lauen AUC,, Tusaunslvend 2 TeuRviudimeandostunsfien
o wsaumsiieadi 2 fdatasnirssumslisadt 1 fefinsduenesnainitinmotasss
Alilanududusasndanaaulwionfinin

Bergman uazamz Ymifnmanndseaumaaizassnafififiuluenaades
UNAWUIIIAT Crax 130 (SD=45.9) ng/ml, Tpex 542 h, t, 26.9(SD=5.16) h, AUCo.
3,850 (SD=1,690) ng./ml ¢ tﬁaﬁawmﬁomsgw‘ﬁwmmmﬁﬁﬁuTﬂuﬁ"z'lmfu JEAU
m'mn‘fu'ﬁumaam'luwmﬂu'm%ugaqﬂﬁna'l 3 {97 1. Tﬂnfi'lmﬁwmmiﬂﬂ%wm
matgmuyTalludilouzFnii 59% wszmigaduvssnaifiivezlaigniuniules
ptadniiieidy  © Swinmsfinmiinei  enuduueisveseiafiffivlu
wmauwm@'ﬁauﬁa 8 ﬁﬂa%i'lwﬁ'mna’lﬁunﬁ"n (@rmu*?i 4)

wananiimsnsznssasteiRiiveliinasminns e sfigniizeed
(steady state) VI8 WHINU 1,400 Ray uathﬁu'hmﬁm'm?:muﬁag‘uﬁmﬁamm
mgathain v masudvaseniulds@uluwataunfiuszunm 90 % snafidiudl
nssuaiudayiuluisuuas o1-acid glycoprotein nFawmdudislinmonsandan
dmazgnnrznsdui llegenailuiadelasedanudiduusinglula du
wagn 91 uszdoa  Eweninflanglinanizaneds 22% Tuirenodufidini
mmsnf‘ﬁummﬁﬂﬂlu extracellular fluid Wa: CSF

mMifnuvas Giaccone uazamz”  waadbiiuinlifimafeufAtodenu
sewianeiffiy wazBawanfunioudmin Heleiauiu wdihouziialen dm
msﬁnmxfﬁﬁﬂLﬁumﬂmjﬂ?uu:t"?‘maaﬂmms'ﬁﬁﬂ squamous cell carcinoma |WH®
mifnmadeedaiuwiufalinunsifayjidmsdetuedwiinidyszniaeeifay
Bawafnuazin oy Wavimistniandu udmséinwzad Veronesse uazamzlugiae
uzfsdnifnai oot fiary falaldu uarledTufiuau rafusafidiu
wWui ieRsasnannninfinely

Tugwsasninuunuedsurasnfnmnluafefihu sresfftuiinnfiauunued
Surnaulay Cytochrome P-450, isoenzyme 3A4 (CYP3A4)  dmendswadwlaild



M09 o

RSN ESYntm e asImeiginng 20
ulrdlunsaunusladien uvignﬁw‘lﬁ’wmqn‘ﬁﬁl@ﬂﬂu sulfhydryl groups 1U3uuuL
wuszlanaur! N glutathione WAz thiosulfate fhmjaom'lﬂ'ftawgﬁwLmua‘ﬁ"ﬁmﬁﬂﬁ’u
fau 90% Tawswawlsy dehydrogenase dakusnaRfifiuonallemmfaufizude
AWIEWINEn  (drug interaction) Auwdng dun lasnndnmsuunueddusiiu
Cytochrome P-450 1% warfarin, phenytoin 1Tlueu

prafffiy, Fawan@u, uazliiiany fmdusnasnanirsnsludaniiaraiu
TaomTrdasnaRaiiuluwanaaniianlszanm 500 1a.mf mitugsanainiemedan
nglduaannigans: uaxloanii 4% rafiiusznuezpniveanmale guen
%awmﬁuﬁgm'wmumu‘lmy:a:ffu praann1Ilayszanm 90% waETUBaNN1IINTE
10%  snveas Ifievpiimydunneananivmemoluna 6 Flusmedanlugy
sosfamivewlaoanlad uszmalaluanmmniliwfowuasdn 5% é’n‘fm&’ﬂmﬁﬁ
msveuneslanladuunwiasanadaslinsiuawmamliinanzay

mm‘iﬁfmﬁuwaomwﬂﬁﬁuﬁwuﬂauLwi'lai;umm%agmmﬂwunma (329U 1
wie 2) Idurd evmImeszuuAmblasaraiia Audu Ak uszensluszuunaidv
a3 leur ermavieads afuldondou uanmni‘fﬁﬂaum%ﬁmmidamwﬁmﬁnﬁaU
wio dmaReduvadewlsduaay n’nﬁnm'ﬁwudﬁaagamamé’maumamﬁao
vsenuriielilddanuduuidenantinousuaimsinwmiesimsthadoafitiaen
mMIsnadIlinsay
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