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Abstract. Combination chemotherapy with oxaliplatin plus
5-fluorouracil/leucovorin (FOLFOX) or irinotecan plus 5-fluo-
rouracil/leucovorin (FOLFIRI) has become a standard regimen
for advanced or recurrent colorectal cancer. Numerous studies
have reported that long-term use of FOLFOX or FOLFIRI
leads to better survival for these patients. Thus, control of the
toxicity of these drugs may be crucial to prolonging survival.
Fucoidan is one of the major sulfated polysaccharides of
brown seaweeds and exhibits a wide range of biological activi-
ties. In the present study, we analyzed the effect of fucoidan
on suppressing the toxicity of anti-cancer drugs. A total of 20
patients with unresectable advanced or recurrent colorectal
cancer scheduled to undergo treatment with FOLFOX or
FOLFIRI were randomly allocated into a fucoidan treatment
group (n=10) and a control group without fucoidan treatment
(n=10). Results showed that fucoidan regulated the occurrence
of fatigue during chemotherapy. Chemotherapy with fucoidan
was continued for a longer period than chemotherapy without
fucoidan. Additionally, the survival of patients with fucoidan
treatment was longer than that of patients without fucoidan,
although the difference was not significant. Thus, fucoidan
may enable the continuous administration of chemotherapeutic
drugs for patients with unresectable advanced or recurrent
colorectal cancer, and as a result, the prognosis of such patients
is prolonged.

Introduction

To prolong the survival of patients with unresectable advanced
or recurrent colorectal cancer, it is essential to continue effective
chemotherapy for as long as possible. Since the introduction of
oxaliplatin for use in Japan in April 2005, combination chemo-
therapy with oxaliplatin plus 5-fluorouracil (5-FU)/leucovorin
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(LV) (FOLFOX) or irinotecan plus 5-FU/LV (FOLFIRI)
has become the standard regimen for advanced or recurrent
colorectal cancer, and a high response rate has been reported
(1-3). However, FOLFOX and FOLFIRI are associated with
severe toxicity, such as nausea, vomiting, stomatitis, diarrhea,
fatigue, neutropenia, anemia, thrombocytopenia and liver
dysfunction. A number of patients discontinue these effective
chemotherapies due to toxicity. Thus, the prognosis of patients
with unresectable advanced or recurrent colorectal cancer
remains low despite advances in chemotherapeutic drugs.

To reduce the toxicity of chemotherapeutic drugs, various
types of drugs or dietary supplements have been introduced
(4-6). Among these supplements, fucoidan has been reported
to exhibit anti-inflammatory, antiviral and anti-tumor activities
(7-9). Fucoidan is a sulfated polysaccharide found mainly in
various species of brown seaweeds such as kombu, wakame,
mozuku and hijiki. Subsequently, fucoidan has become the
focus of substantial pharmaceutical research.

The present study investigated whether fucoidan reduces
the toxicity of chemotherapeutic drugs in patients with unre-
sectable advanced or recurrent colorectal cancer.

Materials and methods

Patients. Between April 2008 and June 2009, 20 patients were
diagnosed with unresectable advanced or recurrent colorectal
cancer and were scheduled to undergo FOLFOX or FOLFIRI
chemotherapy at our hospital. The Eastern Cooperative
Oncology Group performance status of these patients was
0 or 1, and they had adequate bone marrow (platelet count
2100,000/1, white blood cell count =4,000/1, granulocyte count
>1500/1, hemoglobin level of >10.0 mg/dl), renal (serum crea-
tinine concentration <2.0 mg/dl), and hepatic (serum bilirubin
level 2.0 mg/dl) functions. Adjuvant chemotherapy using 5-FU
plus LV was administered to 9 of the 20 patients prior to enroll-
ment in this study. The Ethics Committee of Tottori University
approved treatment with fucoidan to reduce the toxicity of
chemotherapeutic drugs in 2008 (approval no. 1223).

Informed consent was obtained from the 20 patients, who
were randomly allocated to a fucoidan treatment group (n=10)
and a control group without fucoidan treatment (n=10). The
patients were followed up until July 2010. The patient details
are shown in Table L.
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Table I. Patient characteristics.
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Table II. Major adverse events.?

+ Fucoidan - Fucoidan P-value + Fucoidan - Fucoidan  P-value
No. of patients 10 10 No. of patients 10 10
Age (mean + SD, years)  71.3+7.5  69.6+88 0762  Leukocytopenia 1 0 0.305
Male/Female 6/4 73 0639  Neutropenia 3 4 0.639
ECOG 0.653 ?Sem‘i ‘ 2 ; 0.531
PS 0/1 5/5 4/6 . rombocytopenia (1) : ?-égg
Tumor 0.653 gusea i
Pri R ; 406 5/5 Diarrhea 1 2 0.531
‘nmary ecurren Stomatitis 3 1 0.264
Primary tumor 0.639 Fatigue 1 6 0.019
Colf)n/Rectum 6/4 73 Peripheral neuropathy 3 5 0.361
Previous chemotherapy 0.653 Liver dysfunction 0 ) 0.136
Yes/No 4/6 515
Site of disease 0.953 sAdverse events 22.
Liver 5 4
Lung 2 2
Pelvis 1 1 . ' . ) . , '
Peritoneum 1 1 11 ——.' L
Lymph node 1 1 *e dion
Primary tumor 0 1 0.8 7 " K l Fucoidan +|
@ (E N XN R NN NN
R ol
ECOG, The Eastern Cooperative Oncology Group; PS, performance S 06 E -
Status E (AN RN NN N J
§ 0.4 7 Fucoidan -
Tt
=
2 9.2 7] 3
Chemotherapy. A number of versions of FOLFOX therapy i i
exist, of which modified FOLFOX6 (mFOLFOX6) allows 0L, ' ' Y . . .
for more convenient administration and has been adopted by 0 5 10 15 20 25 30

various medical institutions in association with popularization
of outpatient chemotherapy. Thus, mFOLFOX®6 has been the
first-line therapy for patients with unresectable advanced
or recurrent colorectal cancer at our hospital (10). A 2-h
intravenous infusion of oxaliplatin (85 mg/m?) plus I-LV
(200 mg/m?) was followed by a bolus intravenous injection
of 5-FU (400 mg/m?), after which 5-FU (2,400 mg/m?) was
administered by continuous infusion for 46 h. However, 4 of
the 20 patients requested FOLFIRI as first-line therapy. In
the FOLFIRI regimen, on day 1, 180 mg/m? of irinotecan
and 200 mg/m? of I-LV were administered as a 2-h infusion,
prior to a 400 mg/m? 5-FU intravenous bolus injection.
Subsequently, 2,400 mg/m? of 5-FU was administered as
a 46-h continuous infusion. The duration of one cycle of
mFOLFOX6 was the same as that of FOLFIRI (2 weeks).
Details of the chemotherapy regimens have been previously
described (10).

Fucoidan treatment. Fucoidan is a sulfated polysaccharide
that is extracted from brown seaweed, such as mozuku. In the
present study, a high-molecular-weight product of fucoidan
was used, which was derived from Cladosiphon okamuranus
(Okinawamozuku) by Marine Products Kimuraya Co., Ltd.
(Tottori, Japan). In the fucoidan group, each patient received
150 ml/day of liquid that contained 4.05 g fucoidan for
6 months from the initial day of chemotherapy.

Time after treatment (months)

Figure 1. Survival curves of advanced or recurrent colorectal cancer
patients. Solid line, survival curve of 10 patients who received fucoidan
treatment. Dotted line, survival curve of 10 patients who did not receive
fucoidan treatment. The difference was not significant (P=0.314).

Clinical assessment. All toxicities, with the exception of
peripheral neuropathy, were graded according to the National
Cancer Institute Common Toxicity Criteria (NCI CTC) (11).
Peripheral neuropathy was graded according to the specific
grading system (12). Hematological variables and clinical
status were recorded every 2 weeks during the chemotherapy
period. The drug dose level was reduced in the case of severe
or persistent toxicity according to our protocol (10). In the case
of persistent grade 3 toxicity or when grade 4 toxicity was
recorded, chemotherapy was terminated.

Endpoints. The incidence and severity of adverse events were
assessed as the primary endpoints, and patient survival, measured
from the date of the first treatment until the patient succumbed
to the disease, was assessed as the secondary endpoints,

Statistical analysis. The Chi-square test for independence,
Fisher's exact probability test and the Mann-Whitney U test
were used to compare patient characteristics, treatment status,
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adverse events and the anti-tumor effect. The survival rates of
the two groups were estimated by the Kaplan-Meier method,
and the statistical differences between survival curves were
examined by the log-rank test. P<0.05 was considered to be
statistically significant.

Results

It was noted that fucoidan exhibited no side effects, such as
allergic dermatitis. All 20 patients completed the 6 months of
fucoidan therapy safely. Additionally, no patients succumbed
due to chemotherapeutic toxicity. A total of 307 cycles of
mFOLFOX6 or FOLFIRI were administered during the
study, with a median of 15.4 cycles per patient (range 7-38).
The average number of treatment cycles (19.9) in the fucoidan
group was significantly greater than that in the control group
(10.8 cycles, P=0.016).

The observed toxicities of the chemotherapeutic drugs
are listed in Table IL. No patients presented with severe
toxicity (grade 4) in either group. The occurrences of diar-
rhea and neurotoxicity were not suppressed by fucoidan.
Myelosuppression was found to be similar in the fucoidan and
control groups. In contrast, general fatigue was detected in
60% of the control group, but was significantly suppressed to
10% in the fucoidan group (Table II).

Patients were followed up at our hospital. The median
follow-up period of the 20 patients was 15 months (range
5-27). During the follow-up period, 6 patients (2 in the
fucoidan group and 4 in the control group) succumbed due to
colorectal cancer progression. The survival of the 10 patients
receiving fucoidan treatment was longer than that of the
10 patients in the control group, but the difference was not
significant (P=0.314, Fig. 1).

Discussion

Fucoidanis one of the major sulfated polysaccharides of brown
seaweeds, and it has a wide range of biological activities.
Choi et al (13) found that fucoidan protects gastric mucosa
from inflammatory cytokine-mediated oxidative damage in
rats. Hayashi et al (7) reported that fucoidan reduces CCl,-
induced acute and chronic liver failure with hepatic fibrosis.
The anti-inflammatory activity of fucoidan was demonstrated
in rats (14), and fucoidan conferred no toxicity in rats at high
doses (15). Thus, fucoidan is anticipated to improve human
health, and has been widely distributed as a foodstuff but
not as a drug. However, the detailed mechanism of action of
fucoidan remains to be verified, and its effects in humans have
yet to be determined.

In the present study, we analyzed whether fucoidan
protects patients from the toxicity of anti-cancer drugs.
Nausea, vomiting, diarrhea, general fatigue and bone marrow
suppression are well-known common adverse effects of anti-
cancer drugs. Peripheral neuropathy is specific for oxaliplatin.
‘We found that fucoidan suppressed the occurrence of general
fatigue in colorectal cancer patients during chemotherapy.
It has been demonstrated that fatigue reduces the individual
resources of patients, affects their nutritional status, increases
morbidity and can have a negative impact on the dose intensity
of cancer therapy (16). lop et al (16) reported that fatigue, which
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was graded using NCI CTC, was detected in almost 30% of
patients receiving chemotherapy. In the present study, grade 2
and 3 fatigue was detected in 60% of colorectal cancer patients
during chemotherapy. The use of antidepressants may also
play a role in the treatment of fatigue, and a number of patients
are administered chemical supplements of unproven efficacy.
However, no published data exist to confirm this hypothesis. In
our study, patients who received fucoidan were able to endure
prolonged chemotherapy without fatigue. However, fucoidan
did not have an impact on other adverse effects of anti-cancer
drugs. The mechanisms that explain chemotherapy-induced
fatigue remain to be determined, and no general treatment is
currently available to alleviate the symptoms.

Fucoidan has also been found to play a significant role in
tumor suppression (17-20). Yamasaki-Miyamoto ef al (8) and
Hyun et al (21) showed that fucoidan activates caspase-8 or
extracellular signal-regulated kinase and induces apoptosis
in tumor cells. These pro-apoptotic effects of fucoidan have
not been detected in normal cells. However, no indisputable
evidence exists that fucoidan prolongs the survival of cancer
patients, even in animal models with human tumor implants. In
the present study, aithough the number of patients was limited
and the results were not statistically significant, the prognosis
of patients with unresectable advanced or recurrent colorectal
cancer was more favorable upon treatment with fucoidan
than without. This may be explained by the fact that fucoidan
prolonged the duration of the chemotherapy by suppressing
the toxicity of the anti-cancer drugs or through an anti-cancer
effect of fucoidan itself. Therefore, large controlled studies
are required to evaluate the therapeutic effect of fucoidan for
unresectable advanced or recurrent colorectal cancer.
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{Jpn J Cancer Chemother 371{12): 2412-2414, November, 2010]

A Case of Pneumocystis Pneumonia during Chemotherapy for Gastric Cancer: Masaaki Miyo™', Shohei ljima*’, Yoichi
Makari**, Mitsuhiro Yamaguchi*?, Aya Kato™', Takuya Sakamoto™', Takashi Doi*', Minako Hoshi®*', Yasuhiro Miyake*’,
Satoshi Oshima*’, Takeshi Kato*', Ejji Kurokawa™', Nobuteru Kikkawa*' and Osamu Kojima*® (*'Dept. of Surgery, and
*2Dept. of Internal Medicine, Minoh City Hospital, **Kojima Clinic)
Summary

We report a death case of a man in his sixties with pneumocystis pneumonia during chemotherapy for gastric cancer. He
was diagnosed with ¢Stage IIIB (T4a, N2, HO, PO, MO}, Because of bulky N2, systemic chemotherapy of §—1 and CDDP
was performed from April 2008. But no reductions were noted after 2 courses. We next treated this patient with 8—1 and
CPT-11. He had also received corticosteroid treatment for nausea. Because of high fever and choke, he came to our hos-
pital at day 12 in 3 courses, and a severe respiratory failure occurred. CT of the chest showed diffuse ground-glass bilateral
opacities, and we immediately started a treatment with trimethoprim-sulfamethozazole and corticosteroid for the possibility
of pneumocystis pneumonia. We finally deduced pneumocystis pneumonia from markedly elevated serum beta—p—glucan
and PCR positive after hospitalization. In spite of early treatments, he died of bacterial pneumonia and gastric cancer. We
shouid be careful of pneumnocystis pneumonia during chemaotherapy and corticosteroid treatment. Key words: Gastric can-
cer, Pneumocystis pneumonia, Chemotherapy

EE #MiI0ES B1E. BREEGEYIRIC2000F 4 HURy £ 3. bulky N2 249 2EETESE Tda N2
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FORE, EEEECEIHAICH L TATFOA FORBL TV 3O-RAESE RHAIUCERLIERE CTHRELSS SR, &
BUCETT BT ORHATHRESER 2o, WHCTBRECTERNF LTINS AKBESSEL. PCP. £
HMWAZ E2BOUARERL Y STAH, AFuf FeELERBELL ABROBRET - VI VB - PCRE
EEHTHY. PCPLBIL, BHEBRIIL PP DOTATHREFSOERIEITEY, HEMHADSE. SHOET
LIEGAIEES BRINEREL 2. (bEBERL AT O FESEIIE, BRSNS PCPOREICTFEEENYETSH L,

TaTE L7iE 7 ToDTHET S
EL CETEEE FEF] & AR L HETH.
I. fE 5
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FIBRERBLLEER (AIDS) EF LBV TEES FEE 2 L.
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TERH Lo, LEELLERRERE CTHET
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FLBVTLEEILETH LY. HILBBEEPILE
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FEFIZ PCP 2 R4E L, BRI ATIFRSED) S ER
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S T
B ILEYYZv s

B T 562-8562 RETWEF 5-7-1 HEWILME - 4
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{Jpn J Cancer Chemother 37(12): 2455~2457. November, 2010}

A Successtul Case with CPT-11+ CDDP Chemotherapy for Recurrent Gastric Cancer of the Remnant Stomach:
Satoshi Oshima, Yoichi Makari, Shouhei lijima, Takeshi Kato, Yasuhiroc Miyake, Minako Hosh: Takashi Doi, Masaaki Miyo,
Takuya Sakamoto, Aya Kato, Eifi Kurokawa and Nobuteru Kikkawa (Dept. of Surgery, Minoh City Hospital)
Summary

We report a successful case with irinotecan {CPT-11 80 mg. m?) +cisplatin (CDDP 30 mg. m?) chemotherapy {once in
2 weeks) for recurrent gastric cancer of the remnant stomach. A 77-year—old man was performed s distal gastrectomy for
ducdenal ulcer 42 years ago. He had a total gastrectomy for gastric cancer of remnant stomach when he was at 73 years
old. After the surgery, we treated this patient with S—1 mono~therapy for five courses. However, we finished this treatment
for lymph—node metastases. Next we treated him with CPT~11 +CDDP. An abdominal CT revealed a CR after 6 courses.
We finished this treatment after 12 courses for anemia (grade 3. After the treatment, the metastatic lymph-nodes ap-
peared in no change. So we considered that CR was continued for 3.5 years. Key words: Remnant stomach, Gastric can-
cer, Chemotherapy
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Current chemo— and molecular targeting-therapy for unresectable/recurrent colorectal cancer

EH ME R s
Naohiro Tomita Masafumi Noda
BAx BT B BT

Kiyoshi Tsukamoto Takashki Kuno

nE EBF" &7 ET
Nagahide Matsubara Makoto Gega
e K7

Daisuke Yamagishi
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TERAMIFEEIIBINL2 7 7TO0—-FTHEH, &S
LRI COBEOBREERILI TR T negative
LRERCEDoTWE & ZOHOREHLEN
HRERTH D CAIRO-2HEXTIL, XELOX (capecit-
abine-+oxaliplatin) +bevacizumab (233 2 cetuxi-
mab O EREEHREFRIEL TV5A, fHHICI-T
FREDLATRBRERY, BRATIIRERGFEOLY
A RHERSNEWY, L Lattoilkt s ki,
BEOS FENIEFREOAIL X 2 FEm L~k
2B L CIIBED v OhDBREEASEITH CH 5.
WEDET - BRABBERERI L L hEERED
MLEEELVI AT OEFHBFRE TR L0 1

HLBSIRE, 33 1 243~256, 2010
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F1 IRTE - BITERKEECHT 2 9 T ENREEOHMAICEY 3BKRER
study title phase line regimen RR (%) PFS (m) 0S (m)
‘Cetu-Bev 20 4.9 11.4
BOND-2* i 2nd vs
Cetu+Bev+CPT-11 37 7.3 14.5
FOLFOX+Bev 46 11.1 not reached
vs
FOLFOX-+Bev+Pani 45 9.6 19.3
PACCE** I/ 1st '
FOLFIRI+Bev 39 10.7 20.5
vs
FOLFIRI--Bev-+Pani 43 10.6 20.7
CAPOX+Bev 50.6 10.7 20.3
CAIRO-2*** i1l 1st Vs
CAPOX+Bev+Cetu 52.7 9.4 19.4

0S ; overall survival, RR;response rate, PFS; progression free survival, Bev . bevacizumab, Cetu : cetuximab,
Pani ; panitumumab

* BOND-2: Saliz, L. B., Lenz, H. J., Kindler, H. L., et al. : Randomized Phase I trial of cetuximab, bevacizum-
ab, and irinotecan compared with cetuximab and bevacizumab alone in irinotecan-refractory colorectal cancer :
The BOND-2 Study. J. Clin. Oncol., 25 : 4557~4561, 2007. .
PACCE : http://www.asco.org/ASCOv2/Meetings/Abstracts?&vmview=abst_detail_view&conflD=53&abstra-
ctiD=10384
hitp://www.asco. org/ASCOv2/Meetings/Abstracts?&vmview=abst_detail_view&confiD=53&abstractiD=10392
CAIRO-2 : Tal, J., Koopman, M., Cats, A., et al. : Chemotherapy, bevacizumab, and cetuximab in metastatic
colorectal cancer. N. Engl. J. Med., 360 : 563~572, 2009.

* %

%k %

:
Scheithauer (Br. Med. J.,1983) }|5- FU bolus >
Saltz (N. Engl. J. Med.,2000) |{5- FU bolus > 126
Douillard (Lancet, 2000} |{5~FU infusion > 144
Saltz {N. Engl. J. Med..2000) ||IFL > 148
Douillard (Lancet,2000) {[ FOLFIRI > 174
Goldberg (J. Clin. Oncol..2004) || FOLFOX 4 > 195
Tournigand (J. Clin. Onco.,2004) || FOLFOX 6 + FOLFIR! 215
Hurwitz (. Engl. J. Med.,2004) {[IFL + bevacizumab > 203
Kozloff (ASCO G1,2007) ||any CT- bevacizumab > 214
Grothey (ASC0,2007) !any CT-bevacizumab beyond PD followed by bevacizumab & cetuximab 31 .8>
1 &7 - BRKEEK
5 10 15 20 2 0 T BEEHMEOEE
months — A F AR fE—

THb. BED cytotoxic drugDarEr—3rar
LA BIY, b D sequential ZZHEEEIZ L »
TEFAHEOEREENR L T &1 BILERECSB
1T AIEORKOERIIRE ) B FAENGHEDES
TdH D S, lstline, 2nd line TP FOLFOX #i,

FOLFIRI #FiE 7% LiC X9 % bevacizumab @ g

#FElE, AVF2107g, E3200, NO16966, BICC-C %
CEHOFEEEERRERIC L > TREAY, FiEic
cetuximab @ £ & %52 H BOND, CRYSTAL,
OPUS % ¥ OWRREIZ L > TRENTE AP,
bevacizumab, cetuximab OFHEFHEZ L2
5IBEORKBEEBRFEBRZ T TENDIDTHS
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72 PIERTEE - ETERABEICHT 3 bevacizumab DEEEBER (phasell)

study title line regimen dose of Bev (mg/kg) RR (%) PFS (m) 0SS {m)
IFL+placebo 34.8 6.2 15.6
AVF2107g™ | 1st Vs 5
IFL+Bev 44.8 10.6 20.3
FOLFOX4-placebo
Vs
5 38 8.0 18.9
X4+
e FOLFOX4-+Bev (FOLFOX+) (chemo+placebo) | (+placebo) | {+placebo)
NO16966 ist Vs
XELOX+-placebo 75 38 °-4 21.3
vs (XELOX+) {chemo+Bev) (+Bev) {+Bev)
XELOX+Bev
FOLFIRI+Bev 5 58 11.2 not reached
BICC-C*** | 1st Vs
miFL+Bev 7.5 54 8.3 18.2
FOLFOX 21.8 4.8 10.8
E3200*¢ 2nd Vs 10
FOLFOX+Bev 8.2 7.2 12.9

*

AVF2107g : Hurwitz, H., Fehrenbacher, L., Novotny, W., et al. : Bevacizumab plus irinotecan, fluorouracil, and

leucovorin for metastatic colorectal cancer. N. Engl. J. Med., 350 : 2335~2342, 2004.
** NO16966 : Saltz, L. B, Clarke, S., Diaz-Rubio, E., et al. : Bevacizumab In combination with oxaliplatin-based
chemotherapy as first-line therapy in metastatic colorectal cancer : A randomized phase II study. J. Clin. Oncol.,

26 :2013~2019, 2008.

*** BICC-C : Fuchs, C., Marshall, J., Mitchel}, E., et al. :

hitp://www .asco.org/ASCOv2/Meetings/Abstracts?&vmview=abst_detail_view&conflD=47&abstractiD=35441

* 4

E3200 : Giantonio, B. J., Catalano, P. J., Meropol, N. J., et al. | Bevacizumab in combination with oxaliplatin,

fluorouracil, and leucovorin (FOLFOX4) for previously treated metastatic colorectal cancer : Results from the
Eastern Cooperative Oncology Group Study E3200. J. Clin. Oncol., 25 : 1539~1544, 2007.

A, FO—EEEL, 3ITEFNFIR LI, HEREN
Z &1, bevacizumab B L Tix, 2% < L 3HE
HCRABEEICHT 2 BAITORBESRIREIN TS
59, —7F. cetuximabid, 5-FU, oxaliplatin,

CPT-113_THER L 2 ol ERl T RHRE Lz
NCI CTG CO. 175888128Vv>T, best supportive care
5 LT BRI CEBEOTRERREZRLTWAY,

OBPENIBWTILRAFETH 5 panitumumab 1S L
T % best supportive care IZ%1 5 % HA| TOEFIE
EZRIRENTE Y'Y, Thb EGFR HEESIE

VRO OEIS F IR LA, FNFNOEAED
L BERETREDOL I A VNG EPOBRITH
T, RS ICENETNDO LY A VR OBWER R &
LEZ b TR T 20END S, T18F0EHE
Bl metaanalysis 7SIk L ¥ Xy OZ|FHT| E ROY)
BROHMAICIZIH ZEEECHENALNE Z & EE
ENTHEYD, L VPEESHEOBEAL T X @R
PEELVEDEZOND, ZOFEPLIL, beva
cizumab, cetuximab % EOFFIERBIEELF DT,

ED L IRV IR A GEOIERNESENBROTREE

3rd line KB AEHERHOLETFT VI ¥ETL2H—D

~OHELTED/zlst line 1B E LTEELROPIZD

EEEAI T H B,

KIBBEOBERESRMTD » L bEFEOEVOIXFTH
h, HESOFEMLETEERBBEORRERE ESD
OTEETH . HE (CEFEERICIER, &<
BEHFTR (ROTR) OHITTE 2ERMSEZ T
ETn3, it &b, PBRTEEOEREMAICH T
BAVEREOR B DI, RO EHEEN, LI
REGORENTBROTEE L S0 EENEARE L
Y7 PLTETV S, B4IZEEOHRESLLDL T A

W ORFIERGIRSER COMEEIIRETZEETH %,

HA RSA U THEEND
RS C OIS

1. National Comprehensive Cancer Network (NCCN)
DHA RS
B ORBELBRE L TELSER - 5[HENE08
NCCNDHA FT A4 THBHY, BHALAFSA D
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=3 VIRTEE - ETBRABEICHT 5 cetuximab DEEAREER (phased)

study title line regimen RR (%) PFS {m) 0S {m)
CPT-11 4.2 2.8 10.0
EPIC* 2nd Vs
CPT-11+4-Cetu 16.4 4.0 10.7
KRASwt 39.7 KRASwt 8.4 KRASwWt 20.C
FOLFIRI KRASmt 36, 1 KRASmMt 7.7 KRASmMt 16.7
CRYSTAL ** 1st vs
FOLFIRI4Cetu KRASWt 57.3 KRASwt 8.9 KRASwt 23.5
KRASmt 31.3 KRASmt 7.4 KRASmMt 16.2
KRASwt 12.8 KRASwt 3.7 KRASwWt 8.5
BSC+Cetu KRASmMt 1.2 KRASmMt 1.8 KRASmMt 4.5
NCICTG CO. 17*** 3rd Vs
BSC KRASwt 0.0 KRASwt 1.9 KRASwt 4.8
KRASmMt 0.0 KRASmt 1.8 KRASmMt 4.6

* EPIC : Sobrero, A. F., Maurel, J., Fehrenbacher, L., et al. : EPIC : Phase 1 trial of cetuximab plus irinotecan
after fluoropyrimidine and oxaliplatin failure in patients with metastatic colorectal cancer. J. Clin. Oncol., 26 :

2311~2319, 2008,

** CRYSTAL : Van Cutsem, E., et al. : ECCO/ESMO Congress 2009. Abstract No : 6077.
*** NCI CTG CO. 17 : Karapetis, C. S., Khambata-Ford, S., Jonker D. J., et al. : k-ras mutations and benefit from
cetuximab in advanced colorectal cancer. N. Engl. J. Med., 359 : 1757~1765, 2008,

F4 URRTREABEITEBESIC 1 2ROUIRE

S, BT

iy sl e
FOLFOX/XELOX-+BEV (NO16966)* n=211 12.3%
FOLFOX+BEV (First BEAT)* n=350 15.4%
FOLFIRI+BEV (First BEAT)* n=230 11.7%
FOLFOX-+CET {(OPUS)** n=169 4.7%
FOLFIRI+-CET (CRYSTAL)*** n=122 9.8%
FOLFOX+CET (CELIM)** n=>53 37.7%
FOLFIRI4+CET (CELIM) ™ n=53 30.2%

* Qkines, A., Puerto, 0.D., Cunningham, D., et al. : Surgery with curative-intent in patients treated with first-line
chemotherapy plus bevacizumab for metastatic colorectal cancer First BEAT and the randomised phase-II
NO16966 trial. Br. J. Cancer, 101 : 1033~1038, 2009.

x ¥k

Bokemeyer, C., Bondarenko, 1., Makhson, A., et al. : Fluorouracil, leucovorin, and oxaliplatin with and without

cetuximab in the first-line reatment of metastatic colorectal cancer. J. Clin. Oncol., 27 : 663~671, 20089.
***  Bokemeyer, C., Bondarenko, I., Makhson, A., et al. : Cetuximab plus 5-FU/FA/oxaliplatin (FOLFOX-4) versus
FOLFOX~4 in the first-line treatment of metastatic colorectal cancer (mCRC) : OPUS, a randomized phase I

study. J. Clin. Oncol., 25 : 4035, 2007.

*4  Folprecht, G. , Gruenberger, T., Hartmann, J. T., et al. : Cetuximab plus FOLFOX6 or cetuximab plus FOLFIRI
as neoadjuvant treatment of nonresectable colorectal liver metastases : A randomized multicenter study {(CELIM-
study) . 2009 Gastrointestinal Cancers Symposium, Abstract No 296.

WEDWET R — RIIFEFITHE . 20064E, 20071
IX Version 1, 2ECTHo7/zd OH, 20084 Tk
Version 4, 20094 Ci% 8 A DB T Version 3& %
h, FEE11A30H T3 3 TIZ2010ED Version 1A%
Sh, &3 % ) OEETHIMNEETS Thhb b
DL SND, ZDX 5T, BEOKBEOILEERE

EREHERETHY, HLOWIEF Y AH R4 LAIR
ENTERFA F5 4 VIZFBERTW L DIHEND
BRI TH B, NCCN DHA FF A > DEEBIL Web 12
EERBRBVIIZE 20D, EFENCIE, Istline & L
TH#EEhs LY 2riE, FOLFOX (5-FU/LV+
oxaliplatin) #&#:, CapeOX (capecitabine-oxalipl-
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—RiBE ZREE ERAE
FOLFIRI & bevacizumab CPT- 11+ cetuximab
® FOLFOX % bevacizumab — or —_— or
FOLFIRL(CPT-11) % cetuximab cetuximab
. CPT-11 + cetuximab
® FOLFIRI & bevacizumab — FOLFOX = bevacizumab — or
cetuximab
. RAEE B THIE,
- + — —
€} 5-FU/LV + bevacizumab TeEroD. @
— or
CPT-11 + cetuximab
@ UFT/LY — CPT-1 i or
cetuximab

(ABERRSE : XKBEARY 1 K51 VEFMA2009EHR] & wslA - —55H%E)
H2 {PRTEBETERARECH T 3{b#EE

atin) i, FOLFIRI (5-FU/LVA+CPT-11) #%i%,
& B\VIIS-FU/LV |ELR EOFERIO o v 45—
¥ a v b PR VIS TIERYEHEIED bevacizumab &
2\ cetuximab (KRAS EEFH wild type O
ADH) Don, off FIMA L Z-oTHY, FNiZ
PAEEITIES Y AV S A, FOLFOXIRI 6~
FU/LV+oxaliplatin+CPT-11) #ELHE I N T
v 5, FOLFOXIRI #EiEICDW T, GONO HE&lC
BWT FOLFIRI #EE & OEDN L 3N Twn 545,
response rate(RR), progression free survival{PFS)
& &b, EFERBRERICITFUR L RIT TR 2BIaIS
VT FOLFOXIRI EVE BICERTB Y, &
%, DPFEICBCTORETOEREIHZLIA VD
1oTHBLEZLND,

2nd line PIEIE, ERIMICIZFNL T TO(LEFEET
EHHEZ R LSS S HOFEANTHERERE L T
XL o Tvd, —RIEEIZB T bevacizumab
2EDIL YA E{EH L T progressive disease
(PD) & % o734 (beyond PD) @ bevacizumab
DEFERICOVTiE, BRITE #E&IZ BV T bevaci-
zumab BHRMARIC L B2 FREEFHEIFRS AL
20, B ETHLRAMEDBEHETH Y, ZOER
DHATH2nd line BIED bevacizumab DREFEEAHIX

HREINLZVWENIDOBENCCNF A FSAL DA
YA THbBo

7238, NCCN #4 F5 4 TiF, cetuximab, pa-
nitumumab OfFERIE KRAS wild type ICEEB Z 248
RSN TEBY, SETSNIBIRICBVTE, oh
SOMERICER LT KRAS wild type DEEICidigd
%% BRAF®IZTREZT) T2 bERLTHY,
BRAFEEBEOBSIIMERALHEEL 2V L b
FELTw3E,

2. KBEARN 1 K5« > EEFE2009Em"

—7%, bUWEO [KBEEGERT4 ¥4 Y EMA
20094ERR) e BWTiE, B COBRKRRE,SEDS
NETEFTVR%E b 22, bPECORBRSILM,:
EHPELTH2OL ) 2EREL o TS, EFRH
{2k, lst line (21X FOLFOX #&¥k, FOLFIRI &
B B W iZ5-FU/LV £ Z bevacizumab @ on, off
FEERTDHLIAZPPLTHY, FRISHITED
Fo UFT/LV BELHREINTWIY, BELRIS
IhBIFWERD BARAICRBT 2 KEERRSAERD
F=FlFET D OTE RV, F51Z, NCCN
BHENBKDOHTA FTA TCREINEEL I A
EhBE [REBBRETA F54 ] TR

HILRSR EIBEE2E 2010F2 R 247
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x5 ETBEABEOEERECSHIAREEKLDEN

[RBRAERA 1 K31 L EMA200958]

INCCN #41 K31 ]

SZO5-FUBIEED EOVER—-Pa LA L0l

B
- 1st ling (K14, bevacizumab D&
+ cetuximab $2nd line BIBEORIE(T 3
- cetuximab DERIC KAAS BIEDERMEFIR L L

CAVER-Yar P ALLENWT, BESFULY EED

2, ¥O5-FU B (capecitabine) 2 &®H LT AL 54
52 (FOLFOX or CapeOX & &)

- 1st line # 5, bevacizumab % 3 W I cetuximab MIER

» 2nd line BIf&#t, cetuximab & %\ I3 panitumumab

> cetuximab, panitumumab DER X KRAS wild ICERE

+ ¥/ KRAS wild D158, BRAFERERBEL, ERBED

e, FREHEEET

T A T OIBBEE RS TAENEER FMIBH L. TR
BIgRmY 4 FI4 ] 12Bwit, biEORRE
S EOFIBRS S, HNCIIEES-FU/LY & BEDOR
Ve & 7 o T & 72 BEOS-FU #l 0 capecitabine SElIA
TIIH MBI LaBsd 2, BHTH
CapeOX (XELOX) LwviolayVEi—arL¥
AYTOLEHTE LW &, /2 cetuximab 2§ A
7V T A H52nd line BBIZBBESHTWAS I &, &
EV OPOMBEFEHIN TV, InbidgE
DOEERFBEROFERCRIRBILOZER % 81 X o TIRK
HETEN T DL Ebh b5, 20094 7 A DK
ETPAED T TIC OO EE 23BN L o4Rk
D BN TV 5, oxaliplatin {20V "TIZ20094F
8 BITHIRHEIC BT 2R BV L EIREOBTEM,
FI4E 9 AICIZEEES-FU/LV DADIO BEMEREREH] &
DHEHCHEOEER VAR SN, F 72 capecit-
abine ILBILCLRES BICBFR L PV XA TOEITE
FEREREFICHT 2 BB MRS iz, Thid
OFETHREREH SN T EEOS-FU HOFHEHR -
FRBISFREEMNIBWTIRIEES N, EDLITE
T EAERIIHD, AFRICBITE NG DBISHET
S BOEHELEO-FURIOHEAL VA Y OFEH
BEERIZ BT A L L C O - BEROF IS
TS5 2 THLEHEEY. J0X ) CKBEEtERED
VIR EROBHRBREA ALY T {ERIC
HY, TKBEBEETAIFIA4r] 332 Eb{bE
FEOTFRICH L T, §HRER, F—a—Tky
TOEGUETI R ENTW D EFHEENS, £6
O EOFRER R BIT ARIESET T L0
A, P THENTEIARPREGRRARIC L 224
EF v ADD LIZED H TV 2 BRI REABR2
{HIB 3RS Z Lidb P EOXBRESEICB T BE
BORELTFIETHD Y, BEIDF A LY 72K
BRBESOUETFLEINDL LA TH D,

TR EEEYT 1 K5 4 VERMA20094E] T,

%6 LIEOKEBELEIECSITIMAES

1. BAOBRERRTEAMIEBEAREBENRTVLS
FERORERDINBG (“Drug lag”), H3\i, EH
Fik - BELECHEr&%

2. BRATOEDY - FEFR ¢RI TIBRTOE
MABASMBEERREBRET O EFEE LW

3. {LEEEEPIDEL % DEBEOER P F — LERE -
EEEE 4 —HEDVAFLAEEIBLTVS

WETRT DO 20054E R I < TIL SR B3 2 5ol A7
&L o TwBA, clinical question (CQ) & LT,

FFIEAEREECE L CELY BT o i T—=iE 2D
Tdh b, [CQL5 : TRKFCBIT L5 TEREEEE]

EWVAEENSH Y, —WIEHFEIZ bevacizamab F5H
SNRTWRWEEDZKIHRIIBW TR, #5THER
FEBNCHT LT bevacizumab DS FEF L, %
72— ¥RIBFRIZ bevacizumab PHRE S TER % LIHR
BIRELNR T B FHBROFERRICL o TL YA Y
I8 & 7 5356 5 bevacizumab DEGIRSHIEE L
WEEhTwa, LA L, bevacizumab # & A 75—
WIEBOTHFEHMEE (progressive disease : PD) T
& o 1355 D TRIGFEIC BT 5 bevacizumab DEEGE
BHIZOW TR EFP Y RARELL TR nE SRT
BY, HEATICLLEEDRTH S BRITERBE TR
N7z, bevacizumab & ATE—IRIEFETD beyond
PD 1231} % bevacizumab D#FREI1C L 2 A FE
ESREHETAISTOIEFT VAR ELRVREN
IFECH B T DAIZE L CIXRTHED NCCN D
A4 FS A TOFALIFIZRBETH B, ik b
B TOBRRRERIC & 2 b EE OREE D SHRLER
TRTHAHH, £72, [CQI6: KRASBIEZTFEEL
cetuximab| TiX, B L7- M OBRAROER%
BT, EESTFTITY— AFHFHLT, [cetuximab
Ik KRAS BIETFICEREN 2 WAISEIC BV CTHB
DIRBEEN TS ] LEAELTEY, cetuximab i,

KRAS BIZTFICERNS L (FEER) FETORS
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