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Fig.1 Resected specimen showing type 2
rectal tumor

Fig.2 Chest computed tomography (CT) showing
multiple lung metastases from rectal cancer in first
postoperative recurrence
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Fig.3 Chest CT after 24 courses of FOLFIRI
chemotherapy. Extensive pleural effusion in right
thoracic cavity

D

5 ]
Fig. 4 Chest CT after 6 courses of bevacizumab
+FOLFIRI. Multiple lung metastasis reduction and
pleural effusion disappearance
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A Case of Malignant Pleural Effusion from Rectal Cancer Responding Successfully
to Bevacizumab

Yohei Kimura, Takanori Goi, Masako Fujioka, Kenji Koneri,
Hideki Nagano, Makoto Murakami, Yasuo Hirono, Atsushi Ida,
Kanji Katayama and Akio Yamaguchi
First Department of Surgery, University of Fukui

A 68-year-old woman undergoing low anterior rectal cancer resection with adjuvant chemotherapy
was diagnosed with multiple lung metastases. She underwent mFOLFOX6 and FOLFIRI, but exten-
sive presumably malignant pleural effusion was found in the right thoracic cavity. Bevacizumab was
administered third-line with FOLFIRIL Pleural effusion completely disappeared on CT three months
later and she was judged to have achieved partial response (PR). This case indicates the potency of
bevacizumab on malignant pleural effusion arising from colorectal cancer.

Key words: rectal cancer, pleural effusion, bevacizumab
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Response to Modified TEGAFIRI
in a Patient with Synchronous
Multiple Liver Metastases of
Colon Cancer

Takanori Goi Youhei Kimura Katsuji Sawai
Mitsuhiro Morikawa Kanji Katayama Akio Yamaguchi

First Department of Surgery, University of Fukui, Fukul, Japan
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Abstract

We report the case of a patient with colon cancer accompanied by multiple unresectable
liver metastases who showed complete response (CR) to modified TEGAFIRI (nTEGAFIRI)
(tegafur-uracil/leucovorin+irinotecan) chemotherapy. The patient was a 58-year-old
Japanese male with cancer of the descending colon accompanied by multiple
unresectable liver metastases. Following resection of the sigmoid colon cancer,

mTEGAFIRI chemotherapy was administered. Abdominal ¢
performed upon completion of 12 courses of chemuthevapy showed that the
unresectable liver lesions had disapp d, Indicating CR. The only adverse

drug reactions (ADRs) experienced to date have been stomatitis (grade 1) and
neutropenia (grade 1). Anticancer therapy has thus been continued, and CR has been
maintained for 15 months. The present patient achieved CR in response to mTEGAFIRI
chemotherapy, a regimen that has not previously been reported, while experiencing only
mild ADRs and maintaining a good quality of life. mTEGAFIRI chemotherapy Is
convenient to administer and is thought to be a potentially useful treatment option for
patients with unresectable, recurrent colon cancer.

Introduction

There have been remarkable advances in chemotherapy for unresectable, recurrent
colon cancer in recent years. The main chemotherapy regimens are FOLFOX and
FOLFIRI, which consist of binations of 5-fl acil, irinotecan, oxaliplatin and
leucovorin (LV), and efficacy rates of approximately 50-60% have been reported [1, 2].
More recently, molecularly targeted drugs, such as bevacizumab, cetuximab and

Takanori Goi, MD First Department of Surgery, University of Fukul, 23-3, Eihelji-cho, Yoshida-gun
Fukui 910-1193 (Japan)
Tel. 481 776613111 ext. 2343, E-Mall tgoi@u-fulail.acjp
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panitumumab, have been developed and have been successful in further extending patient
survival [3-5]. In general, when these drugs are administered on an outpatient basis, it is
necessary to insert a port in order to secure a central venous route. However, this
treatment method entails various disadvantages. For le, there are complications
associated with creation of the port, and there are subsequent cosmetic issues and long
periods of time that the patient is required to remain in hospital. There is also the
inconvenience associated with wearing the drug reservoir in case of continuous drug
administration, as well as adverse drug reactions (ADRs) [6, 7].

Recent reports for unresectable and recurrent colon cancer have documented
response rates of 33-41.7% and efficacy in the case of administration of TEGAFIRI,
a combination of oral and i ous drugs (LV at 90 mg/day and
tegafur-uracil (UFT) at 250 mg/m?/day in three divided doses per day for 14 days, plus
1.5-hour infusion of irinotecan at 240 mg/m? on day 1) [8, 9]. However, ADRs, including
grade 3/4 neutropenia, nausea, emesis and diarrhea, manifested in 10-20% of patients.
Accordingly, we took into consideration the results reported by Etienne-Grimaldi et al.
[10] and Hoff et al. [11], and devised the modified TEGAFIRI (nTEGAFIRI) regimen
(LV at 50 mg/day and UFT at 300 mg/m?/day, both in two divided doses per day for
14 days, pl\ns 1.5-hour infusion of irinotecan at 100 mg/m’ on day 1) with the objectives of

g ADRs and making administration more ient. We then employed this

new regi to treat a Jap male with synch multiple liver metastases of colon

cancer. That patient achieved complete response (CR), and the details of this case are
reported below.

Case Report

The patient was a 58-year-old Japanese male who presented with a chief complaint of lower
abdominal pain. His personal and familial medical histories included nothing of note. A blood work-up
showed no at lities of leukocyte, erythrocyte or platelet counts, and the biochemical test results
for total bilirubin, liver alkaline phosph and serum inine were all within normal
ranges. Analysis of tumor markers found that CEA was normal at 1.7 ng/ml (normal: <5 ng/ml),
whereas CA19-9 was nbnmmally elevated at 137.5 U/ml (normal: <37 U/ml) Barium enema and colon
fib confi the p ofa hrgc. 4x4 cm tumor in the d g colon. Biopsy
that the tumor was an ad s hy (CT) scan showed multiple metastatic
lesions in both lobes of the liver (fig. 1a). Smce the ptlmary tiimor in the descending colon was partially
obstructing the intestinal tract, it was first resected, and then left hemi-colectomy was performed. In
accordance with the TNM classification, the tumor was diagnosed as T3, N2, M1 (multiple, unresectable
metastatic lesions were present in both lobes of the liver, stage [V). Postoperative recovery was
uneventful. 5 weeks after surgery, levels of the tumor marker CA19-9 had become normal at 18.2 U/ml.
‘When informed consent was obtained for treatment aimed at the unresectable liver metastatic lesions,
the patient desired that any ADRs be mild, that he be able to continue work as usual, that an indwelling
port and hospitalization be avoided, and that the number of required visits to the hospital be minimized.
In consideration of these desires, it was decided to use the nTEGAFIRI regimen.

‘The abdominal CT taken followi letion of 6 courses of the nTEGAFIRI regimen is shown in
figure 1b. Thehrg:nmcmtanclnxoninduhvcrhaddccrundmuufrom&xScmtoOSxOScm.
andtheotherlenamaho!endndtobereduudmnu Based on the RECIST criteria, a partial response
was d. The abdominal CT taken foll letion of 12 courses of the mTEGAFIRI
reg.men(9monthsaft:nmﬁnschemodlcnpy)mshowninﬁgurelc,andtheremluhdlﬂtedck.’fo
date, the patient has completed 32 courses of the mMTEGAFIRI regimen (CR has been maintained for
15 months), and CR continues.

ADRs were judged in d with the National Cancer Institute’s Common Toxicity Criteria.
There were no ADRs during the first 2 courses of chemotherapy, and therapy was continued, After
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starting the third course, grade 1 i i d, but was alleviated by the use of an ointment.
The only other ADR that manlfested dudng the chemotherapy was grade 1 penia, and there has
been no occurrence of any g: ymp suchas ia or nausea.

Discussion

The National Comprehensive Cancer Network Clinical Practice Guidelines in
Oncology [12] and the Japanese Colorectal Cancer Treatment Guidelines [13] list
5-fluorouracil as the main drug for chemotherapy of advanced, recurrent colon cancer,
along with iri oxaliplatin, bevaci cetuxi andpamtumumab [1-5].
However, due to an mcrcase in the types of drugs available and the combinations in
which they are used, various problems have arisen, such as the need to establish an
administration route and the specific ADRs associated with these drugs [6, 7). The most
frequently used regimens are FOLFOX and FOLFIR], and when these regimens are
administered on an outpatient basis, it is generally necessary to insert a port in order to
secure a central venous route. At the time of insertion, there can be complications,
including pneumothorax, hemothorax and arterial puncture, and then there are cosmetic
issues after insertion. In addition, it is generally necessary for the patient to visit the
hospital every 2 weeks for treatment and the time needed for drug administration is long,
as is the time the patient is detained in the hospital. There is also the inconvenience
associated with wearing the drug reservoir. The ADRs reportedly occurring with the
FOLFOX regimen, particularly those associated with oxaliplatin, include of

peripheral neuropathy, such as numbness of the fingertips, and manifest in approximately
18-30% of all patients [6, 7]. It has also been reported that sensory impairment can persist
for long periods of time, and this can cause various impediments in the course of daily life
and work [14].

With the goal of minimizing these issues, treatment regimens for unresectable
recurrent colon cancer that consist of combinations of oral and intravenous anticancer
drugs have been dcveloped Examples of such oral agents are LV and UFT, which are
rec ded in the J; Colorectal Cancer Treatment Guidelines [13]. UFT is a
fl idi ti drug. The active metabolite of this drug, FAUMP, forms
comp]:xes with thymidylate synthase (TS) and inhibits its activity, thereby inhibiting
DNA synthesis and suppressing tumor growth. In addition, the active metabolite of LV,
5,10-CH2-THEF, forms strong complexes with FAUMP and TS, thereby delaying the
dissociation of TS and further intensifying the antitumor effect of UFT. The administered
dose of LV differs depending on the protocol employed, but the response rate does not
necessarily show dose dependence. In addition, the effective concentration of
5,10-CH2-THEF differs as a function of the duration of contact and has been reported to
be 1 uM as well as 10 uM. Thus, there is no consensus regarding the effective
concentration of 5,10-CH2-THF. The commonly used doses of LV and UFT have been,
respectively, 75 mg/day and 250-300 mg/m*/day (both administered in three divided
doses per day). However, Etienne-Grimaldi et al. [10] took into consideration patient
co! ience and i igated the AUC in the case of twice daily administration. They
reported that administration in two divided doses per day resulted in AUCs for
fluorouracil and uracil that were approximately two-fold those in the case of

dministration in three divided doses per day. In addition, Hoff et al. [11] carried out a
phase II clinical study of LV (50 mg/day) and UFT (250-300 mg/m?*/day) administered in
two divided doses per day and reported that both efficacy and safety were equivalent to
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administration in three divided doses per day. Saltz et al. [15] added irinotecan to the
LV/UFT combination and reported that it showed greater efficacy than LV/UFT alone,
while safety was also maintained. Based on those findings, we devised and were the first to
test the nTEGAFIRI regimen.

In the present patient, nTEGAFIRI chemotherapy to treat unresectable, multiple liver
metastatic lesions caused only mild ADRs while achieving CR. To date, CR is being
maintained after one year of therapy. We therefore consider mMTEGAFIRI chemotherapy
to be a potentially useful treatment option for patients with unresectable, recurrent colon
cancer.

Fig. 1. a A CT scan before showed multipl ic lesions in both lobes of the liver.

b After completion of 6 courses of mMTEGAFIRI the largest metastatic lesion in the liver had decreased
in size from 3 x 3 cm to 0.5 X 0.5 cm, and the other lesions also tended to be reduced in size. ¢ After
completion of 12 courses of mTEGAFIRI the multiple metastatic lesions in both lobes of the liver had
disappeared, indicating CR.
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The Expression of Thymidylate Synthase (TS) and Excision Repair Complementing—1 (ERCC—1) Protein in Patients
with Unresectable Colorectal Cancer Treated with mFOLFOX6 Therapy: Keiichiro Ishibashi*', Norimichi Okada™", Toru
Ishiguro™*", Kouki Kuwabara™*', Tomonori Ohsawa*", Masaru Yokoyama*', Kensuke Kumamoto*', Norihiro Haga*', Takashi
Mori*2, Hirofumi Yamada*?, Ichiro Miura*“, Junichi Tamaru*s, Shinji ltoyama*® and Hideyuki Ishida*' (*'Dept. of Digestive
Tract and General Surgery, and *?Dept. of Blomedical Scienzes, Saitama Medical Center, Saitama Medical University, **Depl.
of Surgery, Sekishindo Hospital, **Tokyo Central Pathology Laboratory, **Dept. of Pathology, Saitama Medical Centex,
Saitama Medical University)
Summary

Thymidylate synthase (TS) and excision repair complementing—1 (ERCC-1) were known to be important biomarkers 1)
predict a tumor response to 5—fluorouracil (5-FU) and oxaliplatin, but the relationship between these expressions and tu-
mor response were still unclear. The aim of this study was to determine whether the expression of TS and ERCC-1 protein
predict a tumor response in patients with unresectable colorectal cancer treated with mFOLFOX6 therapy as first-line treat
ment. Fifty patients with unresectable colorectal cancer treated with mFOLFOX6 therapy were enrolled in this study. The e»
pression of TS and ERCC—1 protein in primary cancer cells were examined using immunohistochemistry. There were no
significant differences between response rate and the expression of TS or ERCC-1 protein (TS: p>0.99, ERCC-1:p
0.50). There were no significant differences between progression—-free survival time and the expression of TS or ERCC- |
protein (TS: p=0.60, ERCC-1:p=0.60). In this study, the expression TS and ERCC—1 protein may not be useful for th:
prediction of tumor response in patients with unresectable colorectal cancer treated with mFOLFOX6 therapy. Key words:
Colorectal cancer, Thymidylate synthase (TS), Excision repair complementing—1 (ERCC—-1)

EE 5-fluorouracil (5-FU), oxaliplatin (L-OHP) ~X— 2 D{bEEEDEEZNRIZ, thymidylate synthase (TS) % excision
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BRI L C—®IGH & LT mFOLFOX6 Bk 1T o fEBID ) b, EEEDIBER N T2 TS/ERCC-1 DEGRE &
To 50 Bla ik, HERBORE LEWHR, EREAFYPMICOVTHRE L. TS/ERCC-1 0RBRE L £RTF L E£HF
(TS:p>0.99, ERCC-1:p=0.50), #EHMEAFHM (TS:p=0.60, ERCC-1:p=0.60) \ZM&E iz h o7 SEDRET A6,
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—D2THb, FOLFOX #EDEMEIEIZ, thymidylate
synthase (TS) # excision repair complementing—1
(ERCC-1) #{EFHH2Y, mRNAKEY, BHRH®
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ONTWVERIZ—EDORBIB LN TRV, &0, §)
AR BRABECNL, —KRERL L TTo -
mFOLFOX6 &Y R L, RHED TS/ERCC-1&
HEHOMBIZOWTRE LD THRET 2.

I X% - HiE

R LT 2005 4 12 F~2008 4F 4 A DRI, EFf
ARERHEEE T HURAEE - BREABE N L T—K%
#i# & LC mFOLFOX6 #E: % Bith L/ fEBID ) &, K
S RO EIBRIRA N L Sy Ak LA %ts T TS/ERCC-
1 DEBRISRFATETH o7 50 BIZFHRE Lz,

EEABEFHEE: TS/ERCC-1 O REMRBALFER
Je{81, Labeled StreptAvidin Biotin Method (2 T4T\»,
- RPUEE LT, TS HFRY) 2 0 —F Uik (Taiho
Pliarmaceutical, Saitama, Japan), ERCC-1 X< X
A/ 70— VHifk (Exalpha Biologicals, Inc, Shirley,

®1 BEER

b (%) * 66 (32~84)
TR Bk it 31:19
BRREL AT A" 1.5 (1~3)
[E3:5)

# 37

fifi 12

1) ¥ 73Ei 9

1 17

R 1

Sk 3
w5 EEH” 10 (4~39)

Oxaliplatin @ relative dose

intensity (%)* 75.0(28.1~100)

EER
CR 1
PR 13
SD 23
PD 13
ZRIEHE
FOLFIRI 25
FOLFIRI + bevacizumab 10
Z ot 5
FF 1
Best supportive care 9

* median (range)
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MA, USA) %M L7:c TS/ERCC-1 DHEIHIZDWT
13, REMEORERE(10%KMH, 10~50%, 50%L L)
L, BmiEEE (weak, moderate, strong) % Kwon 57
DFETHE Lo FBMBESR, REMEEOHEL
BRBEDERD % VREEMEDIIT o 70, Jeafiiats
HER 0% E, 2 OYEIEE moderate & A\ it strong
EEERL L, TNUNREERE L7z, TS/ERCC-1
DFEB L FHE, EHNBEFHMOBRIIOVTRETL
72

MEORE - FIFICE L, BT EFRE»SXEIC
LOREL B, AMRIFERRKES L UHEER
REFMEERL Y Y —REBZEEROABRO T IiTbN,

AT RPEHOLBIITRE (#EHH) TEL. 2
HM OB ¥ #%E £ 721X Mann-Whitney BE % B
W7z, HFFFIT Kaplan—Meier HEIZfE-> THEI L, &F
HAM Ot #1213 logrank test & V272, p<0.05 2 A&
EHyE LT

o & %

HRETF Firid 66 5% (32~84 %), B3, &
1961, EWOREXATHMBEHE 1.5 1~3) T, 1
TREORHEIIRT 37 61, B 1241, ) 5B 9B, fERE 17
Bl, BRT1, Z01M361TdHo 7o mFOLFOX6 LD
S EES 10E (4~39 B), oxaliplatin (L-OHP) @
relative dose intensity ix 75.0% (28.1~100%), &#%)
% (RECIST £#8 ver. 1.0) i CR 1%l, PR 13%l, SD
236, PD13BITH Y, BIHFIX2B%TH o720 ZK
EFIL 40 B (80%) 1ZHE4T &4, PIFRIE FOLFIRI+
bevacizumab 35 % (70%), Z 05 B TH -7z (& 1)

R EFIORE TS BERIL 276 (54%), K%
Hi$ 2361 (46%) THo7zo ERCC-1 EFEHIZ 34 1
(68%), 1EFERIL 166 (32%) THo7z

& 2 TS/ERCC-1 %R & #HE

BRER jlags:0) p value
TS 8/27 (29.6%) 6/23 (26.1%) p>0.99
ERCC-1 11/34 (32.4%) 3/16 (18.8%) p=0.50

% 3 TS/ERCC-1 DAL D L ELE

TSEER/ TSHERBR/ TSEEHR/ TSEEB/ pvalue
ERCC-1  ERCC-1 ERCC-1  ERCC-1
BEHR i3 32 BRI B3R
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801 Kaplan-Meier method
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1004 --- TS M5H/ERCC-1 54 10.3 A
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Kaplan-Meier method
logrank test p=0.89
__ 6o
8
40
20
0
0 6 12 18 24
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~ 601
5 Ty
40
20
0
0 6 12 18 24
»A
BB EMEETIM
m = =
YIBRARE - BREKRBE L 5-FU RGFUBEF OZRI-

T, TSEEROEIFBERLVEHLLT, U
FHHOEENE SNA T LHE L OFETHL I -
NTVEHHR, HOMESBDHLNEY, SRR
i, TS DFEHUI—KiEF & L TIT 72 mFOLFOXG
EoEE, EMEATFHEIOIEEE L RO R o7

ERCC-1 i, cisplatin % L-OHP 7z & D EH&RHi#:
THIERIENS DNABEICHE L, 21605~
FHAETESELIEHPMONTVEY, LidfoT
B IZIX ERCC-1 ¥ BREROBE, L-OHP %) 1!
FHFLEBEVWEZEZONE, L2 LSRIOKRE T .
ERCC-1 ®%3 & mFOLFOX6 D#)E & ORIz By
BDLNAD o7
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Clinical Path for mMFOLFOX6 Describing Criteria for Reduction and Suspension of Drugs: Norimichi Okada, Keiichiro sl -
bashi, Tomonori Ohsawa, Jun Sobajima, Kouki Kuwabara, Toru Ishiguro, Kunihiko Amano, Satoshi Hatano, Naoko Hol 1-
ma, Yusuke Tajima, Masatsugu Ishii, Youzou Yokoyama, Azusa Yamamoto, Kensuke Kumamoto, Norihiro Haga and
Hideyuki Ishida (Dept. of Digestive Tract and General Surgery, Saitama Medical Center, Saitama Medical University)
Summary

Clinical path for executing mFOLFOX®6 in an outpatient chemotherapy room was settled on for the aim of standardization
and common information with medical staffs about mFOLFOX6. The feature of this clinical path is described doses f
drugs, results of laboratory examination, criteria for deciding adverse effects, common adverse effects and managemciil.
criteria for reduction and suspension of oxaliplatin and 5—fluorouracil. Patients before induction of the clinical path wcie
compared with patients after that about relative dose intensity (RDI), reasons why treatments were suspended and i
gression—free survival (PFS). Fifty eight patients after induction were significantly higher RDI of oxaliplatin than 108 patie: 1
before induction (p=0.04). There were no significant differences about a frequency of suspension due to adverse effecis
(p=0.18) and PFS (p=0.74). The clinical path that we settled on was considered useful not only for common inform.:
tion with medical staffs but also for standardization. Key words: Colorectal cancer, Chemotherapy, Clinical path

BE #EABRABMBICNT S mFOLFOX6 BEDBREILL EHRA S v 7MIZBT H1EROFH L BHI, HRICFERE:
THifTT A mFOLFOX6 DS AR L7ce AR (BEEM) 0L, 1BHRL V2 Y, BRRZEM, CTCAE v2.012 !
AHEEBRYEERE ELLTVAEERL ZONH, oxaliplatin, 5-fluorouracil DFEA - RFEHEEL EHBHRIN TR ST
LTHbo K/SADEARH T, oxaliplatin @ relative dose intensity (RDI), {&#E+1EHH, progression—free survival (PFS)
DN THBHRET L7z /S AMALD S8 BIDITH A5, 7S AHEAFID 108 B & b oxaliplatin @ RDI 25& > - 7225 (p=0.04).
HEERICLAFIHERFICIZEN 2 A o7 (p=0.18)0 PFSII/NAMARIZTEN 2P o7 (p=0.74), PLbhOERL
7S AREER Y v TOEBRLEFEOAL Y, mFOLFOX6 BENERILICAERTHL LEL LN,
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Successfully Resected an Isolated Extraperitoneal Metastasis of Sigmoid Colon Cancer—A Case Report: Azusa Yama-
moto, Keiichiro Ishibashi, Yusuke Tajima, Satoshi Hatano, Toru Ishiguro, Tomonori Osawa, Norimichi Okada, Kensuke Ku
mamoto, Masaru Yokoyama, Norihiro Haga and Hideyuki Ishida (Dept. of Digestive Tract and General Surgery, Saitama
Medical Center, Saitama Medical University)

Summary
We herein report an extremely rare operative case of an isolated extraperitoneal metastasis of colon cancer. A female pa

tient had undergone a sigmoidectomy for ileus due to sigmoid colon cancer when she was 40 years old. Peritoneal metas
tasis, 5 mm in diameter, was on the sigmoid colon mesentery and she was histologically diagnosed as Stage IV. She re
ceived fluorouracil-based adjuvant chemotherapy for 24 months. Serum CEA increased gradually from 36 months after the:
operation, and CT scan demonstrated bilateral ovarium tumors. Bilateral oophorectomy was performed at 44 months afti:
the operation. Serum CEA decreased temporarily, but increased again. Serum CEA increased in spite of giving UFT/LV, +0
we changed to mFOLFOX6 therapy. Serum CEA decreased until it reached to a normal range after 9 courses, and stoppex!
mFOLFOX6 therapy. Four months later, serum CEA increased again and PET-CT demonstrated a 3 cm mass with calcificn
tion in pelvic, and accumulation of FDP. Serum CEA decreased until it reached to a normal range after a resection of extra
peritoneal mass. A histological examination of the tumor revealed a moderately differentiated adenocarcinoma similar to co
lon cancer. She has been well without recurrence 77 months after the first operation. Key words: Sigmoid colon cancer, E:

traperitoneal metastasis
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