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Advanced pancreatic cancer: the use of the apparent diffusion

coefficient to predict response to chemotherapy

T NIWA, mMp, M UENOQ, mp, 2S OHKAWA, mp, 'T YOSHIDA, mp, 'T DOIUCHI, mp, 'K ITO, mp and
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Asahi-ku, Yokohama, 241-0815 and *Department of Radiology, Yokohama City University School of Medicine, 3-9

Fukuura, Kanazawa-ku, Yokohama, 236-0004, Japan

ABSTRACT. The purpose of this study was to determine if the apparent diffusion
coefficient (ADC) on diffusion-weighted MRI could predict the response of patients with
advanced pancreatic cancer to chemotherapy. Diffusion-weighted MRI was performed in
63 consecutive patients with advanced pancreatic cancer who were subsequently treated
with chemotherapy. The ADC values of the primary tumour with a middle b-value

(400 s mm™?) and a high b-value (1000 s mm™?) were determined; cystic or necrotic
components were avoided. The patients were classified into two groups: (i) those with
progressive disease and (ii) those who were stable 3 months and 6 months after initial
treatment. The groups were compared with respect to the ADC and dlinical factors,
including gender, age, Union International Contre le Cancer (UICC ) stage, initial tumour
size and chemotherapy agents used. Local tumour progression rates were evaluated using
the Kaplan-Meier method. The middle b-value ADC of the pancreatic cancers ranged from
0.93-2.42 » 1072 mm? s~' (mean, 1.50 = 10~* mm? 57 "), and the high b-value ADC
ranged from 0.72-1.88 » 1077 mm? s~ ' (mean, 1.20 = 10”7 mm? s7'). The high b-value
ADC was significantly different between the progressive and stable groups at 3 months’
and 6 months’ follow-up (p=0.03 and p=0.04, respectively). The rate of tumour
progression was significantly higher in those with a lower high b-value ADC than in those
with a higher b-value ADC (median progression time, 140 days vs 182 days; p=0.01). In
conclusion, a lower high b-value ADC in patients with advanced pancreatic cancer may be
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predictive of early progression in chemotherapy-treated patients.

Jancreatic cancer is often diagnosed when the disease is
in an advanced stage. Currently, radical surgery is the only
curative therapy for pancreatic cancer; however, only 5-
20% of patients present with potentially resectable discase
[1-3]. Patients with inoperable pancrealic cancer have a
limited survival rate, which averages only 3~ months [4]
I'or locally advanced, unresectable and metastatic disease,
palIiali\-c‘Trmlnwnl with chemotherapy or chemoradiation
is the only option. The results of chemotherapy for
pancreatic cancer have generally been disappointing [5].
Recently, however, systemic chemotherapy with gemcita-
bine or gemcitabine plus platinum, or chemotherapy plus
radiation, was reported to have some positive effects (1-
year survival, 18-36%) [6-8]. Indications for chemotherapy
should be carefully evaluated because of the relatively high
risk of complications and side effects. Therefore, prognostic
faclors permitting the identification of patients who will
benefit from such treatment would be clinically useful [9]

Diffusion-weighted MRI s a technique in which phase-
defocusing and -refocusing gradients are used 1o evaluate
the rate of microscopic waler diffusion within fissue
Quantitative measurements of the diffusivity of waler are
described by the apparent diffusion coufficient (ADC)

Address correspondence b Tetsu Niwa, Department of Badiology
Kanagawa  Children's Medical Centre, 221384 Mulsukawa,
Minami-ku, Yokahama, 232-8555 lapan Email Iniwa&keme jp
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Investigators  have reported 1he usefulness of ADC
measurement for  characlerizing tumours [10-15]. The
ability to measure the rate of water diffusion within tissue
is important, as water diffusion is frequently altered in
various disease processes and may reflect physiological
and morphological characteristics, such as cell density and
tissue viability [12, 16]. The results of several studies have
suggested that the initial ADC of a tumour can serve as a
predictive parameter for a patient’s response to chemother-
apy [12, 13, 15, 17]. Therefore, a method that enables pre-
trealmen! imaging assessment of tumour malignancy and
which would allow a more effective therapeutic strategy to
improve prognosis would be of considerable clinical
benefit. To the best of our knowledge, the predictive value
of ADC in patients with advanced pancreatic cancer has
not been reported. The purpose of this study was 1o
evaluate the use of ADC to predict the response of patients
with advanced pancreatic cancer to chemotherapy

Methods and materials

Patients

From July 2003 to August 2006, 63 conseculive palients
(31 male, 32 female; mean age, 64.6 years; age range, 43-
83 vears) with advanced pancreatic cancer who had
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not received any previous anticancer Ifreatment were
enrolled in this study. Their medical records, as well as
their CT and MRI data, were reviewed retrospectively.
The ethics committee of our institute approved this
retrospective study and did not require patient informed
consent. The initial diagnosis and the possibility of local
tumour resection were assessed using contrast-enhanced
dynamic CT, multiplanar reformation images, CT angio-
graphy and MR images. CT scanning was performed
with cither an 8- or a 16-detector CT scanner (Aquilion 8
or z‘\quilim 16; Toshiba Medical Systems, Tokyo, Japan).
All images were assessed to determine the local extent of
the tumour and the presence of metastases. The criteria
used to consider a lumour nen-resectable included the
presence of a distanl metastasis, multiple liver metas-
tases, peritoneal dissemination with ascites, and involve-
menl of a major vascular system (i.e. obslruction or
bilateral invasion of the portal vein and/or tumour
encasement of the coeliac axis or superior mesenteric
arteries). Involvement of the superior mesenteric vein or
the main portal vein was nol a conlraindication to
resection, as the tumour could be resected and the portal
venous system could be reconstructed. Chest CT was
performed when necessary. Histopathological proof was
obtained when possible; if histopathological confirma-
tion was absent, the diagnosis was made on the basis of
clinical and imaging findings. Tumour slaging was
performed using the Union International Contre le
Cancer (UICC) classification [18].

MRI

All patients were examined using a 1.5 T super-
conducting MR system (Excelart XGS; Toshiba Medical
Systems) with a 25 mT m™' maximum grndwni mlp.lbil-
ity, a maximum slew rate of 130 mT m™" ms™ and
gradient acoustic noise reduction system. An eight-
clement quadrature phased-array surface coil was used
1o optimize the signal-to-noise ratio. All patients under-
went diffusion-weighted MRI in addition to the routine
pancreatic MR protocol; pancreatic lesions suitable for
ADC measurement were identified and selected. All MR
examinations were performed with breath holding. The
rouline MR prolocol included a transverse T, weighted
fast gradient echo (fast ficld echo; repetition lime/echo
time (TR/TE), 187 ms /4 ms, flip angle, 777 matrix, 160
320; section thickness, § mm; intersection gap, 1 mm; one
signal acquired; field of view, 300 mm; 19 slices; asym-
metric k-space acquisition in the read-out), a ransverse T
weighted fast spin-echo (TR/TE, 3000 ms/100 ms; echo
train length, 19; matrix, 192 = 288; section thickness,
8 mm; intersection gap, 1 mm; one signal acquired; field
of view, 300 mmy; 13 slices), and a lransverse T weighted
single-shot fast spin-echo (TR/TE, 15 000 ms/80 ms; echo
train length, 84; mairix, 192 192; section lhickness,
8 mm; intersection gap, 1T mm; one signal acquired; field
of view, 300 mm; 15 slices; asymmelric k-space acquisi-
tion in the phase-encading) MR cholangiopancreatogra-
phy used a single-shot fast spin-echo sequence (effective
TE, 250 ms; matrix size, 320 = 320; field of view, 350 mm)
with thick (205 mm) or thin (4 mm) slices in the coronal
or uhtu]ug coronal plane. Diffusion-weighted imaging
was performed with different bevalues 1o assess their
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ability for characterization of the tumour. Diffusion-
weighted imaging was performed in a transverse plane
using a spin-echo singleshot echo-planar  imaging
sequence with two sels of diffusion gradients, a middle
bvalue (h=400smm™) and a  high bvalue
(b=1000 s mm %), along with threc orthogonal directions:
phase-encoding, frequency-encoding and section-select
directions. In addition, images without motion-probing
gradients (MPGs) (b=0 sec mm ) were obtained simul-
taneously. The following parameters were used (o obtain
the diffusion-weighted images TR/TE, 4000 ms/110 ms;
echo train length, 19; matrix, 128 = 208; section thickness,
8 mm; intersection gap, 1 mm; one signal acquired; field
of view, 350 mm; 11 slices; asymmetric k-space acquisi-
tion in the phase-encoding; and acquisition time, 24 5. To
reduce chemical shift artefacts, the selective waler excita-
tion technique was used for fal suppression. Diffusion-
weighted imaging was performed using the parallel
imaging technique, with a reduction factor of 2 to improve
the signal-to-noise ratio.

Data analysis

All diffusion-weighted imaging data were transferred
0 a commercially available workstation (MKDN-008A,
Toshiba Medical Systems). lsotropic images were created
by averaging the data from all three orthogonal diffu-
sion-weighted images. The ADC maps were generated
by the workstation using the following equation:

ADC=In(S, /S /ths i) (1)

where §; and Ss are the signal intensities of diffusion-
weighted images obtained with one of the two b values
(by and bs, respectively) on a voxel-by-voxel basis.

Each ADC of the primary tumour was determined by
measurements of the region of interest (ROI) created on
cach ADC map. To analyse tumour characlerization,
cystic or necrotic areas were avoided when measuring
the ADC. Several ROls were placed within the largesi
area of the tumour on each ADC map, avoiding (if
possible) cystic, necrotic or haemorrhagic components of
the lumour seen on conventional MR images. The size of
the ROI was chosen to be appropriate for each lesion, so
that the maximum ROl was used without volume
averaging. To ensure the same areas were measured,
the ROI was copied and pasted onto each middle and
high b-value ADC map. Tumour ADCs were determined
by averaging each measured ADC. The lumour size was
estimated by measuring the greatest diameter of the
lesion on Ty weighted MR images

Patient follow-up

Patients were treated with gemeitabine at @ dose of
1000 mg mm ™= given intravenously every week for
3 weeks, followed by 1 week's rest unlil discase pro-
gression or unacceptable toxicity was observed. When
the patient agreed, both gemditabine and 751 (4
combination preparation consisting of tegafur, gimeracil
and oteracil potassium [19]) were given simultaneously
as part of a Phase | clinical irinl. When severe toxicity
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was observed, the next chemotherapy session was
omitted and postponed o the next scheduled treatment
day, Follow-up CT was performed every month to
evaluate tumour response. Local tumour progression
was determined  according  to RECIST  (Response
Evaluation Criteria in Solid Tumours) [20]. .

Statistical analysis

The patients were classified into two groups (progres-
sive and stable) depending on their status 3 months and
6 months after the initial treatment. The groups were
compared with respect lo their ADC and clinical
characteristics, including age., gender, tumour stage
(UICC 111/1V), anticancer agents used (gemcilabine only
or gemcitabine and TS-1) and initial tumour size. The
Wilcoxon signed rank test and the 7 test were used to
compare the two groups.

To assess the relationship between progression and the
ADC of the pancreatic cancer, patients were grouped
based on the median value of each ADC. The two groups
were compared with respect lo tumour progression
using the Kaplan-Meier method and the log-rank test.
Statistical analyses were performed using SPSS software
(Version 11.0; SPSS Inc., Chicago, IL). A difference with a
pevalue < 0.05 was considered statistically significant

Results

A diagnosis of pancreatic cancer was histologically
confirmed in 54 (85.7%) patients; the biopsy was
performed at the primary site in 42 (66.7%) patients and
ata melastatic liver site in 12 (19.0%) patients. In the other
nine (14.3%) patients, the final diagnosis was made on the
basis of the clinical evaluation, including a complete
history, physical examination, laboratory data and radi-
ological findings. The UICC classification tumour stage
wats [ 27 (42.9%) patients and 1V in 36 (57.1%) patients.
Metastases included the liver in 25 patients, liver and
para-aortic lymph nodes in 1 patient, liver and lungs in 2
patients, para-aortic lymph nodes in 5 patients, peritoneal
dissemination in 2 patients, and vertebra in 1 patient.
Pancreatic tumour size ranged from 1.8-12.0 em (mean,
1.4 em). The middle b-value ADC in the ROI ranged from
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0.80-257 » 107 mm~s~', whereas the |‘Il§h b-value
ADC ranged from 0.70-2.02 » 107 3 mrn s . The size
of the ROIs ranged from 0.63-2.87 cm®, The average
middle b-value ADC of the pancreatic cancer mn;_.,c'd from
0193-242 x 1077 mm s '(mmn 150 % 107 mm® s
median, 1.46 = 107 mm® s7'), whereas lhf.c’l\{.l“\bi.‘h!gh
bvalue ADC r:mbud I'rum 0.72-1.88 » 107 mm-” s it
(mean, 121 = 1077 mm” s~ ' median 123 = 107 mm® s7),
The median duration beiwccn the initial MR examina-
tion and the first day of chemotherapy was 9 days
(range, 2-36 days).

34 (540%) patients were treated with gemcitabine,
whereas 29 (46.0%) patients were treated with concomi-
tant gemcitabine and TS-1. On follow-up, progression
was local in 39 (61.9%) patients and metastatic in 12
(19.0%) patients, including 10 patients with hepatic
metastases and 2 patients with para-aortic lymph node
metastases; newly recognized lesions were found in 10
(15.9%) patients, of whom 2 had hepatic metasiases, 7
had peritoneal dissemination and | had a lung metas-
tasis, Two (3.2%) patients did not show progression al
the time of this analysis. 25 (40.0%) patients showed
progression at 3 months, whereas 46 (73.0%) patients
showed progression al 6 months after initial treatment.
Progression time from the initial treatmenl ranged from
31-533 days (median, 123 days).

A comparison of the progressive and stable patients
(Table 1) showed that the high b-value ADC of the
progressive patients was significantly lower than that of
the stable pallenlq at3 m(.mlhs {mean ADC, 1.11+0.04 vs
1254003 » 107" mm? ,u—l)ll3] .md 6 mnnlhs{nm.m
ADC, 1174003 vs 1."‘%1{10‘- * 107 mm™ s p=0.04)
(Figures 1 and 2). The middle bvalue ADC was nol
significantly  different between progressive and stable
patients, Clinical factors, including age, gender, UICC
stage and tumour size, and the chematherapy agents used,
were nol significantly different between the progressive
and the stable patients at 3 months and 6 months.

Based on the Kaplan-Meier method and the log-rank
test, the tumour progression rates were significantly
higher in patients with a lower high b-value ADC than in
those wilh a higher high b-value ADC (median progres-
sion time, 140 days ©s 182 days; p=0.01) (Figure 3).
Although patients with a lower middle b-value ADC
showed a tendency towards higher rales of progression
than those with a hlhh('r middle b-value ADC, there was

Table 1. Comparison of clinical factors and the apparent diffusion coefficent (ADC) with respect to tumour progression

Variable Progressive
Number of cases 25
Age (years) 64.3+1.2
Gender (Mzale/female) 12/13
UICC stege (1N1IV) an7
Tumour size (em) 4.74 +0.38
Chometherapy agent (gemcitabine/ 16/9

gemcitabine and T51)

ADC (=10 *mmis )
ADC (b=400s mm ) 1.48 +0.05
ADC (b=1000 5 mm ?) 1.11+0.04

Clinical outcome

smorllh & mnnﬂ:l
S_iaha =N p-valu;I _P;;grmwe— Subl; : ;u;;

38 a6 17
B4.8+15 0.13 63.9+62 64.9+9.1 0.33
20118 0.79 21725 116 0.26
19/19 0.20 17/29 10/7 0.16
418+ 0.31 0.20 4634031 3.7840,27 0.16
1820 o 27119 710 0.26
1.50+0.05 0.89 1.48+4 0.05 1.5140.06 0.68
1.25+0.03 0.03 1.17+0.03 1.2840.05 0.04

Data comprise the number of patients, unless otherwise indicated.
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Figure 3. The graph shows the rates of lacal tumour
progression in patients with advanced pancreatic cancer
treated with chemotherapy. Patients with a lower apparent
diffusion coefficient (ADC) using the high b-value
(1000 s mm?) had a significantly higher rate of progression
than those with a higher ADC (p<0.01, log-rank test).

diffusion characteristics; it is related to the proportion of
extracellular and intracellular components, A high ADC
is thought to reflect the presence of a necrotic fraction,
which leads 10 increased extracellular water, whereas a
low ADC is thought to reflect higher tumour cellularity
or cell density, which results in more restricted water
diffusion. Cell density may be indicative of tumour
aggressiveness. The results of several clinical sludies
suggest that tumours with a high cellularity have an
increased metastatic capacity [23]. Although the reason
for the correlation between a lower pancreatic cancer
ADC and early progression is unclear, it is possible that a
lower ADC reflects a higher cellularity and a more
aggressive tumour. Conversely, pancrealic cancers gen-
erally include desmoplastic tissue in the baseline tumour
volume, which may also affect ADC independent of the
cellularity. To the best of our knowledge, there have been
no  previously published reports dealing with  the
correlation between diffusion-weighted imaging and
histological examination findings in pancreatic cancer.
In this study, we did not look for any correlation
between histology grade and ADC because it was
inappropriate to analyse specimens of a part, small
amount or melastatic site of the tumour. Further studies
are needed to carrelate the pancreatic cancer ADC with
the tumours’ histological features.

Several investigators have attempted 10 use the ADC
as a pre-treatment predictor of response to chemother-
apy or chemoradiation. Investigators have used various
methods 1o analyse the data and their resulls have
varied, Higano el al [24] reported that a lower minimum
pre-treatment ADC correlated with brain tumour pro-
gression. The ADC of the tumour thal was analysed
avoided cystic or necrotic areas, and they hypothesized
that the relationship between a lower twmour ADC and
carly progression was related 1o high cellularity or a
highly proliferative portion of the tumour; our resulls are
similar 10 these. Conversely,  several  investigators
reported that a higher pre-treatment ADC was related
o o poor response o chemotherapy in rectal cancer

The British Journal of Radiclogy, January 2009

patients, patients with colorectal hepatic metastasis and
animal models [12, 13, 15, 17]. In these studies, the ROl
for ADC measurement involved the whole tumour; the
investigalors hypothesized that the reason for the poor
response with a higher pre-treatment ADC may be due
to the presence of necrosis in the tumour. In this
situation, the tumour may experience hypoxia and thus
have a slower metabolism, which would result in a lower
sensilivity 10 chemotherapy [12]. Although measuring
ADC values of a whole tumour might be less subjective
and more reproducible, we attempted to measure the
ADC while avoiding cystic or necrotic components of the
tumour in this study, which might reflect tumour cell
characterization. In the future, a proper method for
analysis of pancreatic cancer needs o be developed.

In the present study, early progression did not
correlate with the middle b-value ADC but did with
the high b-value ADC. Middle b-value diffusion-
weighted imaging produces relatively good imaging
quality, but the middle b-value ADC is affected by so-
called “T5-shine through™ and a local vessel perfusion
effect. These factors may affect the middle b-value ADC
in pancreatic cancer; as a result, the middle b-value ADC
may not truly reflect tumour characteristics. Other
scanning factors, such as MPG pulse direction, b-factor,
matrix size and the reduction factor on parallel imaging,
may also affect imaging quality.

The present study had several potential limitations.
Firstly, single-shot echo planar imaging has a relatively
low spatial resolution, a low signal-to-noise ratio and
shows imaging distortion. We used all of the currently
available lechniques to improve imaging quality.
However, the ADCs of small lesions may still be
unreliable. The use of high field-strength imagers or
pulse-triggered scanning can potentially improve the
signal in diffusion-weighted MR [25, 26]. Secondly,
although a high b-value of 1000 s mm™= on diffusion-
weighted imaging was used to reduce confounding
relaxation phenomena, the so-called Ts-shine through
effects and the perfusion effect, these factors may still
have affected the ADC [27-29]. Diffusion-weighted
images with a higher b-value (i.e. 4000 5 mm ™) should
provide more information about the slow diffusion of
water molecules, which may be more sensitive at
distinguishing cellular or tissue characteristics [12].
However, on abdominal scanning, current MR uniis
cannot provide enough higher b-value signals. Thirdly,
the patient population was relatively small, and sub-
stantial overlap was noted between progressive and
stable patients. Tumour stage and size varied in this
study; however, these faclors were not significanily
different between progressive and stable patients. In
addition, some patients had not been  histologically
proven to have pancreatic cancer. Although primary
pancreatic lymphoma might mimic pancreatic cancer, we
carefully reviewed clinical data, and patients with a
doubtful clinical diagnosis were not included in this
study [30, 31]. Further larger clinical studies are needed
to fully characterize pancreatic cancer for an appropriate
analysis of ADC with tumour stage and size. Finally, the
measurement reproducibilily of ADC was nol assessed
in this study. Instead, we measured several ROls in the
tumour and then averaged these
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In conclusion, in patients with advanced pancreatic

cancer treated with chemotherapy, a lower high b-value
ADC may be predictive of early progression.
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TR THB L, £1VIIRTRETH-> TOLYIBRBEOWHERSE DO TH VM
BB THZVI s, HBOERICEL TR RLERELERE Lo
Tw 3, HEEME b R L RRofim o h, »olF L bREICZ>TH LY
HEDMFERHEND L NI TE-0, SHRIOFEHICEB VT X & IC{LFHF
EDFERE L T ( ATHEMEA R,

1L BEICHT HEEEE

B> TIBEE F 4 MFREICDLTOREDV LI NTEZ 203,
ROl ¥ TREOBIHERAI & S 2 2 {LFikid e o Ic% LY, L L gem-
citabine hydrochloride (GEM) 7384855 L TLLE, BRKZ XL HEL TI 4L % key
drug & L 7Lk OBRIIRABA TS L H 1k b, BRE 0T 21k
FREDDBICL > TL LT OUNRABOTELLVAS,

WK 30 B[], AR LM 2 S-Nuorouracil (5-FU) & F:f6 & L ThHibhi
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& GEM 3 5-FU

GEM 5-FU p value
FEMNEL 63 63
niBZHT 560%) 72 76
KPS>70(%) 30 32
EILE RES5H1(%) 70 73
FEREFOZHR (CBR) 238 48 0.0022
Time to progression(H) 2.33 0.92 0.0002
S EFHESRER) 5.65 4.41 0.0025
| FETFE(%) 18 2

KPS : Karnofsky performance status
(Burris et al.> % & & (1K)

TE-2 FHKIIBK28% S5V TEFEETHo 7, HIKNEER
D EL O TEREE b I TRBRDRE A H1F 3 2 Laib o7 2 PR, survival
Do ht S Wi FOEAH - 1z,

1. GEM

GEM 2, FA*X>>F¥vn7+u7ThHhH, DNA EEMBELIITTHONT
V3 S IR R A ER 2R T RS HIAITH 5. WOKTIE 1995~1996 FER
KRR Tl X Ntz Burris 6 ETHERE IS ¥ 5 GEM X 5-FU D E(ES
(LRGSR % T\, GEM 75 5-FU (2t TREARERFIEDR (clinical benefit respon-
se ; CBR) o+, 4 7EHARI® %24 (median survival time ;: MST) ZiER 2, 1
FUEHEEL S, MERMBEEE, FPREY S0 - L ERIREICIE
B ol LG LA(R). CBR BVUEHRIOFNNELE LTEAONLLDT
Hh. BNz Q& @ performance status (PS) D HE % LT 5 b D
<& 2. O CBRICKBMENE, KD MST H3EGETH - 2 JUEHIFFHIE
2%k L, quality of life Difins & IERIC A2 dHlizE & L T—Hi® break through
2 Lo T (R

PLEDO#WEZIE U E LT GEM M7 2% olidrfibh iR, RiE
MEFTIERE i FH W 2LERERI L L ThMEOH A F 74 »PicBWvwTH GEM
At first-line DEEREIR L le > T2 3%,

GEM D5 AikiE, HERERMD 1,000mg #8 1, 8, 15 FlIc s, 22
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'. Day | | s i = T =
| GEM b .
| ] ar g ; | y:‘
[ (1.000 mg m" - div 30min) : . ‘
1 J—2A28H
| 1&5H |

#1, 8, 15 BICIRS. %22 BIIHHE
D 5-HT EERBRESAIZ SR T+ 5 X9 Y Y +E8 (50 m)
A S e S S PSS P S T S TSP 15 ﬁé‘;ﬁﬁ%ii

...................................................... ®%§3?& 30 l)a.l'umé‘jiﬁﬁ}‘f !

1 CEM a)?ﬁ%)‘:‘iﬁ(ﬁé)

AixfkdE, 28 A% 1 0—R L L TENRERLES T2 (E1). &5RIZERM,
fERICIGC EERER T 5, FIHERIOMEMIZLT L bRETIE RS, BED
BREEGD S EH 7 HICES - EHORIEH AR5 OLBELEELE L.
FESBHLOWEMERTEZLELE WY, JDEE, AL L T&EO
OfllH-F%E 3 AMBERS T2, FESLE L TERS5HS 2 IdATHICH T
%47y, AMmBRFELMIMEEEZECDE LAF 2y 72T, BHEOMHEICE
LTuAEVLEEP, H20IthoBREREMICHFEREMU LOREEHHAS
Nt ERBEEAXy 775, ETRBRSFIEZREREAL TSI L
V%, TEHRINEREROAELBRIEZ/-0I1C, AHIFONKE L L
T granulocyte-colony-stimulating factor (G-CSF) & #fAL THT B LD b,
AXy 7R TFOBANKRICEEZF > THoREERITTHLHL S,

2.8~

S-1i%, 5-FU®D7a F7 v 7 Th? tegaful iZ 5-FU DM EH gimeracil
&Y YEBMUBEEA| oteracil potassium Z A4 L 2@ OFERITH H, BATHTE
S, BN TOE R % 8 CETIFRE IS LTI 2006 4 i fREOE IS
ol BUMGRBRO K ED S L ZERHEHT 37.5%, MST 559.2 A H & RbF4
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Day | 28 24 42

| S-1 80mg m? 7% 2 day -4 M g 2 M

E 2 S-1085h%

KB TH 7. S-1 BENIETH AWM HSEIKDBE TR ML 226 3
EHEE XA, RN 80 mg/m? (K28 & LTI LaNif 1.5 m?LA |- & 120 mg/
day, 1.25~1.5m?: 100 mg/day, 1.25 m*Aiwi : 80 mg/day) %] - # @ 2 [A[i2 4y
T 4 MBLEENIR L, £ 0% 2 MIRARSEL, 6 MINlEZ 1 o—2E LTI %
¥4 2 (R 2).

3. BER(EZEEADFRR

Lol (T Tw ) A THE AL, WWNMNCERIEE L OCHEESR
FREIL, CHUC X DB ERMET 20 EIIE LTV 2 ETH S, B
IR IR E L TEARKIEE I AT LEAIRVDS, BlEAICEaI—2
LD CT MBS X BTN R Z Lhidunid, 22—-2T¢EbH
ZWIE 3 AT ELETIIDISE Z EDE W, FHRDUALA AR S LB E IR
second-line & L TRDENILEZHEB T RXETH DAY, FIROLEwkIciz% <
DERNT 2O REHE L WIEIETH B, second-line IZD W TIE T X hUIFAER
ERE LTI HIRETH S,

4 . BEHMEZEETE

B & > 7 bR IREE % 58 & 72 L ASUIERARE T b 2 J e TR (- 6 4 5 1B,
TS R i & ERREE 2 OF 1 4 2 BUR LA £ 7- 3 £ B bRk fThh
Tw3, GEM §5#IC, BURBUERE L 2L ARk E &b 6 2B IRTA
EDICDVTIWL L DD DR ITONTE D, BHEEZ TRENS>LTL
e,

T A2 I v & 1 5 SRS BURBUYIR (D & 3 5-FU 2 v 5
E%uh, rEoLEEREIEL L, %R R RIS (200 mg/m?/day)
L, 48TH 550Gy T 3k ESNTVL3Y, £/ GEM ZfHwi- kb
Bt T 3%, FZHBRERE T H D LMD FHIIAE £ > T WLETE
practical (2T R E T % C AITHRERIENEE L TITHIRETH D,
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5. WM EFERE

IR D IPIEFE DN X DS Wi D adjuvant therapy & L TIRAMELAT L (E L
iEfibn s, Wi P O 85 02D TIRIWOK T UL O A A
PR, frIREThELEINTED, HATLXRBIciTThh3 2 LH1%
(ot #HRIE L TIE GEM Z)wvi3 Z LAt £ L 5T BH00,
FO/GRPELHIN, H5uIboFER, OFMLkoERL Loz 4 %
DHETH B,

0. EEEOLFEE

AR L 7= & 9 (S IEDERA S & 2904 80d 2005 ST 16,000 A% B Z, HiE4
Wmo—i&%z - £>Twa, HERSENORCHTIIBETE 8 7, kT
7L Y WFEITTH B A5, R & RERICHEED D LT
HhH, BLeEbt s LSRN TIIFECRTE 6L TH 2. NHEE
LEZWRICET L TV HI0% CURRITIRL TR AV, E5icYRBom
HRLBO O LFEREDRIEAMC LEN S, HEMCH L THVWsn 53
iz GEM HEP W 1 AHFUER' & £8C, 2006 fE 2 MLEHE I L Tid 23 4EIR
DDFHEL L THREGEIGE 2 b, $EvT 2007 i S-1 Ll & Ao 7,

1. GEM

HEGEREII RS & A ) FAERIIHhL ) AMESHD, BMEKEHXTHALY
TPTRSVEMETH S, Lo LBIEZ CETEERM N T 3 28ERKiED
T B D T ¥ LCHBGEERIZIE & A E s, & o TEEHERSRR (2 IR ER
T ER+57% evidence Zb>7- b DA%, ARICBLTH EXHZIE N
HAFTAVRREEL Tokw,

HEE R & A & [IRRIC 5-FU 2 W =TT DL Z { fThb T Z /255, i
FTI2 GEM MO AN E k> TETWS, 188 EEEPLE L
TUEFTIERE 5 LT GEM 2E & L2810 TOARKKIN £ v A 25 NS
TbhTwaZ tbHhh, EICIE GEM HEEREMHBIRICE E VLR B,

SRR & £ > 7 CARTH 5 (R 1), BN T b EFT IR I 0
T 5 R T4 partial response (PR) 45 17.5%, stable disease (SD) ¥ &
TR bo— L g 55%, F£7= MST 12 7.6 #F1, 1 AF4E#FRIE 25% CTH -
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fo. ATTERSURUR A LOLLE & A E RO, (1A L LDt & du s,

2. 8-1

S-1 4 2007 EACHEFFIELE#E o o] X fli)l] S b T B, B2 Lk Ik
EForLlibeTH B (K2), [WNOWRITH S Z LG IENE & T HE
Tl il v v, SHBRE RT3 LAlEENS,

HDHOHIC

EN TR IC 8T 5 GEM & S-1 DIk oRED b TE D, HiF
EEL b LIRBoE B I T v 38, BB CIRGRERIGH E L TR X
ETh5, SHEBIMREITONIULZ DREEZWIREL 22w,

BB L 72 & 9 ICBE - IS O LFRREIC DV TIE S S8EFE, WMEMBMATE
Thh, ESICHFEMELZIZIUO L LHELOHMABEDOTERD AT
b Twsisd, COFWDMEIZESICBALLE I EXTFEING. %
(e MERIE E VA BTFICH L TOL T2 TH-Th, 6%43iEENRE
nTw3,
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