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in the oxaliplatin-induced mechanical allodynia, and
explored novel useful therapeutic drugs for the oxalipla-
tin-induced neuropathy.

Results

Effects of KN-93 and KN-92 on Oxaliplatin-induced
mechanical allodynia

Oxaliplatin (4 mg/kg, i.p., twice a week for 4 weeks)
significantly reduced the paw withdrawal thresholds
compared with the vehicle in the von Frey test on day
24 (p < 0.01, Figure 1). Before administration of KN-
93, each group had equivalent paw withdrawal thresh-
olds. The selective CaMKII inhibitor KN-93 (50 nmol,
i.t.) completely reversed the reduction of paw withdra-
wal thresholds by oxaliplatin at 30 min after the
administration (p < 0.05, Figure 1A). This effect of
KN-93 was disappeared within 120 min after the
administration. On the other hand, treatment of KN-
92 (50 nmol, i.t.), the negative control of KN-93, had
no effect on the oxaliplatin-induced mechanical allody-
nia (Figure 1B).
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Effect of KN-93 on Oxaliplatin-induced cold hyperalgesia
Oxaliplatin (4 mg/kg, i.p. on days 1 and 2) significantly
increased the number of withdrawal responses to cold
stimulation by acetone spray on day 5 (p < 0.01, Figure
2). Before administration of KN-93, each group had
equivalent number of withdrawal responses. KN-93 (50
nmol, i.t.) did not affect the increase in withdrawal
responses by oxaliplatin.

Effects of KN-93 and Ro 25-6981 on Oxaliplatin-induced
increase in spinal CaMKIl phosphorylation

To determine the effect of oxaliplatin on spinal CaM-
KII activity, we investigated the expression of CaMKII
phosphorylation (pCaMKII). The pCaMKII in the
spinal cord of oxaliplatin treated rats significantly
increased compared with that of vehicle-treated rats on
day 25 (p < 0.05, Figure 3). This increased pCaMKII
was blocked by the selective CaMKII inhibitor KN-93
(50 nmol, i.t.) and the selective NR2B antagonist Ro
25-6981 (300 nmol, i.t.). (KN-93: p < 0.05; Ro 25-6981:
p < 0.01, Figure 3).

(O]
T

kK

[\
T

[E—
1

Number of withdrawal responses

-

—O— Oxaliplatin

—@— + KN-93 10 nmol
—A— + KN-93 20 nmol
—m— + KN-93 50 nmol

Vehicle
Oxaliplatin

compared with vehicle (Student’s t-test).

Time after administration (min)

Figure 2 Effect of KN-93 on oxaliplatin-induced cold hyperalgesia in the acetone test. Rats were treated with oxaliplatin (4 mg/kg, i.p.) on
days 1 and 2. We confirmed the incidence of cold hyperalgesia on day 5 and we carried out the drug evaluation on the same day. KN-93 (10-
50 nmol) was administered intrathecally. The acetone test was performed immediately before (0 min) and at 30, 60, 90 and 120 min after
administration. KN-93 had no effect on oxaliplatin-induced cold hyperalgesia. Values are expressed as the mean + SEM. of 7-8 animals. **p <0.01
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Figure 3 Effects of KN-93 and Ro 25-6981 on oxaliplatin-
induced increase in spinal CaMKIl phosphorylation. Rats were
treated with oxaliplatin (4 mg/kg, i.p) twice a week for 4 weeks
(days 1,2, 8,9, 15, 16, 22 and 23). The lumbar sections (Ls.¢) of the
spinal cord were quickly removed at 30 min after administration of
KN-93 (50 nmol, it) or Ro 25-6981 (300 nmol, it) on day 25. CaMKIl
phosphorylation (pCaMKIl) in the lumbar sections of the spinal cord
was determined by Western blotting. An increase of pCaMKIl was
found in the spinal cord of oxaliplatin-treated rats. Acute treatment
with KN-93 (A) and Ro 25-6981 (B) reduced oxaliplatin-induced
increase in the spinal pCaMKIl. Values are expressed as mean + SEM.
of 6-8 animals. *p < 0.05 compared with vehicle, tp < 0.05, T1p <
0.01 compared with oxaliplatin alone (one-way ANOVA followed by
Tukey-Kramer post-hoc test).
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Effect of trifluoperazine on Oxaliplatin-induced
mechanical allodynia and increase in CaMKil
phosphorylation

Since trifluoperazine, an antipsychotic drug, inhibits cal-
modulin required for CaMKII phosphorylation [12], we
tested the effect of this compound on the oxaliplatin-
induced mechanical allodynia. Trifluoperazine (0.1 and
0.3 mg/kg, p.o.) significantly reduced the oxaliplatin-
induced mechanical allodynia at 30 min (0.1 mg/kg: p <
0.05; 0.3 mg/kg: p < 0.01) and 120 min (0.3 mg/kg: p <
0.05) after the administration (Figure 4). On the other
hand, trifluoperazine at the effective dose (0.3 mg/kg, p.
0.) had no effect on the paw withdrawal thresholds in
intact rats (Figure 5). Trifluoperazine (0.3 mg/kg, p.o.)
strongly reduced the oxaliplatin-induced increase in
spinal pCaMKII (p < 0.01, Figure 6).

Effect of trifluoperazine on motor coordination

We examined the influence of trifluoperazine on motor
coordination in rota-rod test. At the time before (0 min)
and 30 min after administration of trifluoperazine, there
was no difference in the motor coordination among the
groups-treated with distilled water, trifluoperazine 0.3 mg/
kg or oxaliplatin + trifluoperazine 0.3 mg/kg (Figure 7).

Discussion

In the present study, acute treatment of the CaMKII inhi-
bitor KN-93 reversed the oxaliplatin-induced mechanical
allodynia. KN-93 binds directly to calmodulin-binding
site of CaMKII and inhibits the enzyme activity [13]. KN-
93 also inhibits not only CaMKII but also L-type Ca**
channels [14], and therefore there is possibility that the
effect of KN-93 on the mechanical allodynia depends on
blockade of Ca** channels. However, its structural analog
KN-92, which does not inhibit CaMKII but blocks L-type
Ca”* channels’ current, did not reverse the oxaliplatin-
induced mechanical allodynia. Moreover, the expression
of pCaMXKII significantly increased-in the spinal cord of
oxaliplatin-treated rats on day 25, and this increase of
pCaMKII was blocked by KN-93. On the other hand,
KN-93 had no effect on the oxaliplatin-induced cold
hyperalgesia on day 5. These results indicate that the
spinal CaMKII is involved in the oxaliplatin-induced
mechanical allodynia but not cold hyperalgesia.

Recently, we reported that repeated administration of
oxaliplatin increased the expression of NR2B protein
and mRNA in the rat spinal cord on day 25 (late phase)
but not on day 5 (early phase), and Ro 25-6981 reversed
the oxaliplatin-induced mechanical allodynia [3], sug-
gesting the involvement of NR2B-containing NMDA
receptors. These NMDA receptors have been reported
to contribute to development of spinal hyperexcitability
and chronic pain [15-17]. Ca®* influx through activated
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Figure 4 Effect of trifluoperazine on oxaliplatin-induced mechanical allodynia in the von Frey test. Rats were treated with oxaliplatin (4
mag/kg, i.p.) twice a week for 4 weeks (days 1, 2, 8, 9, 15, 16, 22 and 23). We confirmed the incidence of mechanical allodynia on day 24. We
carried out the drug evaluation on the next day. Trifluoperazine (0.05-03 mg/kg) was administered orally. The von Frey test was performed
immediately before (0 min) and at 30, 120 and 240 min after administration of trifluoperazine. Trifluoperazine (0.1 and 0.3 mg/kg) significantly
reversed oxaliplatin-induced mechanical allodynia. Values are expressed as the mean + SEM. of 8 animals. **p < 0.01 compared with vehicle, tp
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NMDA receptors causes multiple intracellular changes
including an activation of CaMKII [18,19], and the
CaMKII co-localizes with NR2B in the nociceptive
regions such as the superficial dorsal horn [20]. Further-
more, NR2B mutation, which causes a lower increase in
intracellular Ca®* concentration by glutamate stimula-
tion, leads to the reduction of spinal CaMKII phosphor-
ylation in the neuropathic pain model [8,9]. In our
present study, we found that the increase of pCaMKII in
the spinal cord of oxaliplatin-treated rats was blocked by
Ro 25-6981, the selective NR2B antagonist. Therefore,
oxaliplatin may induce the CaMKII activation by
increasing in the expression of NR2B-containing NMDA
receptors. These findings indicate an important role of
CaMKII as a downstream of NR2B-containing NMDA
receptors in pain states.

In this study, we confirmed an inhibition of CaMKII
phosphorylation by trifluoperazine, which inhibits cal-
modulin required for CaMKII activation [12].

Furthermore, we found that trifluoperazine dose-depen-
dently reduced the oxaliplatin-induced mechanical allo-
dynia. Previous studies showed that trifluoperazine
reversed complete Freund’s adjuvant-induced inflamma-
tory pain and spinal nerve ligation-induced neuropathic
pain in mice [7,11]. On the other hand, we observed
that trifluoperazine at the effective dose (0.3 mg/kg) had
no effect on the paw withdrawal thresholds in intact
rats. In addition, trifluoperazine at the same dose did
not affect the motor coordination in rota-rod test in
intact and oxaliplatin-treated rats. Ye et al. [21] reported
that trifluoperazine (0.125-0.5 mg/kg, i.p.) did not affect
spontaneous locomotion in rats. Bhargava and Chandra
[22] reported that ED50 (i.p.) of suppression of the con-
ditioned response, an index of tranquilizing effect, is
0.58 mg/kg. Therefore, it is unlikely that the inhibitory
effect of trifluoperazine on the oxaliplatin-induced pain
behavior is due to its motor dysfunction or sedative
effect. Taken together, the inhibitory effect of
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Figure 5 Effect of trifluoperazine on mechanical nociceptive threshold in the von Frey test. Trifluoperazine (0.3 mg/kg) was administered
orally in intact rats. The von Frey test was performed immediately before (0 min) and at 30, 120 and 240 min after administration of
trifluoperazine. Trifluoperazine did not affect mechanical nociceptive threshold in intact rats. Values are expressed as the mean + SEM. of 8
animals. No statistical difference was identified (one-way ANOVA followed by Tukey-Kramer post-hoc test).
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trifluoperazine on spinal CaMKII activity may be
involved in the reduction of pain behavior, and low
doses of trifluoperazine may be useful for the treatment
of the oxaliplatin-induced neuropathy.

Conclusions

Our results indicate that repeated administration of oxali-
platin increases spinal CaMKII activity. This increase of
CaMKII activation was reversed by intrathecal injection of
the selective CaMKII inhibitor and the selective NR2B
antagonist. This CaMKII activation may contribute to the
incidence of mechanical allodynia. Furthermore, the selec-
tive CaMKII inhibitor and the selective NR2B antagonist
reduced the oxaliplatin-induced pain behavior. In addition,
trifluoperazine reduced the oxaliplatin-induced mechani-
cal allodynia and CaMKII activation. These results suggest
that inhibition of CaMKII or NMDA-CaMKII pathway
provides a novel therapeutic target for the treatment of
the oxaliplatin-induced peripheral neuropathy.

Methods

Animals

Male Sprague-Dawley rats weighing 200-250 g (Kyudo
Co., Saga, Japan) were used in the present study. Ani-
mals were housed in groups of four to five per cage,

with lights on from 7:00 to 19:00 h. Animals had free
access to food and water in their home cages. All
experiments were approved by the Experimental Animal
Care and Use Committee of Kyushu University accord-
ing to the National Institutes of Health guidelines, and
we followed International Association for the Study of
Pain (IASP) Committee for Research and Ethical Issues
guidelines for animal research [23].

Drugs

Oxaliplatin (Elplat®) was obtained from Yakult Co., Ltd.
(Tokyo, Japan). KN-93, Ro 25-6981 hydrochloride
hydrate and trifluoperazine dihydrochloride were pur-
chased from Sigma-Aldrich (Missouri, USA). KN-92 was
purchased from Calbiochem (California, USA). Oxalipla-
tin was dissolved in 5% glucose solution. The vehicle-
treated rats were injected with 5% glucose solution. KN-
93, KN-92 and Ro 25-6981 were dissolved in 100%
dimethyl sulfoxide (DMSO). Trifluoperazine was dis-
solved in distilled water. The doses of these drugs were
chosen based on previous reports [2,3,7].

Production of neuropathy
Mechanical allodynia and cold hyperalgesia were
induced according to the method described previously
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Figure 6 Effect of trifluoperazine on oxaliplatin-induced
increase of spinal CaMKIll phosphorylation. Rats were treated
with oxaliplatin (4 mg/kg, i.p.) twice a week for 4 weeks (days 1, 2,
8,9, 15, 16, 22 and 23). The lumbar sections (L4.¢) of the spinal cord
were quickly removed at 30 min after administration of
trifluoperazine (0.3 mg/kg, p.o) on day 25. CaMKil phosphorylation
(pCaMKID) in the lumbar sections of the spinal cord was determined
by Western blotting. An increase of pCaMKIl was found in the spinal
cord of oxaliplatin-treated rats. Acute treatment with trifluoperazine
reduced oxaliplatin-induced increase in the spinal pCaMKIl. Values
are expressed as mean + SEM. of 6-7 animals. *p < 0.05 compared
with vehicle, t1p < 0.01 compared with oxaliplatin alone by Tukey-

Kramer post-hoc test.

[24]. Oxaliplatin (4 mg/kg) or vehicle (5% glucose solu-
tion) was administered i.p. twice a week for 4 weeks (on
days 1, 2, 8, 9, 15, 16, 22 and 23). The volume of vehicle
or drug solution injected was 1 mL/kg for all drugs.

Behavioral studies

Behavioral test was performed blindly with respect to
drug administration.

von Frey test for mechanical allodynia

The mechanical allodynia was assessed by von Frey test.
Each rat was placed in a clear plastic box (20 x 17 x 13
cm) with a wire mesh floor and allowed to habituate for
30 min prior to testing. von Frey filaments (The Touch
Test Sensory Evaluator Set; Linton Instrumentation,
Norfolk, UK) ranging from 1- to 15-g bending force

[ IDistilled water
Trifluoperazine 0.3 mg/kg
7 Oxaliplatin + Trifluoperazine 0.3 mg/kg

120 -

\D
S
T

Latency to fall (sec)
W D
o o

30 min

0 min
Time after administration

Figure 7 Effect of trifluoperazine on motor coordination in the
rota-rod test. Trifluoperazine (0.3 mg/kg) was administered orally in
intact and oxaliplatin-treated rats. The rota-rod test was performed
immediately before (0 min) and at 30 min after administration of
trifluoperazine. Trifluoperazine did not affect motor coordination in
intact and oxaliplatin-treated rats. Values are expressed as the mean
+ SEM. of 8-11 animals. No statistical difference was identified (one-
way ANOVA followed by Tukey-Kramer post-hoc test).

were applied to the midplantar skin of each hind paw
six times, with each application held for 6 s. The paw
withdrawal threshold was determined by a modified up-
down method [25].

Acetone test for cold hyperalgesia

The cold hyperalgesia was assessed by acetone test.
Each rat was placed in a clear plastic box (20 x 17 x
13 c¢m) with a wire mesh floor and allowed to habitu-
ate for 30 min prior to testing. Fifty microliters of
acetone (Wako Pure Chemical Industries, Ltd., Osaka,
Japan) was sprayed onto the plantar skin of each hind
paw 3 times, and the number of withdrawal responses
was counted for 40 s from the start of the acetone
spray.

Rota-rod test for motor coordination

The rota-rod test was performed to investigate the
change of motor coordination. Rats were placed on a
rotating rod (Muromachi Kikai Co., Ltd., Tokyo, Japan)
and the latency to falling was measured for up to 2 min
according to the method described previously [26]. The
test was performed three times, and the rotating speed
was 10 rpm.

Effects of KN-93, KN-92 and trifluoperazine on
Oxaliplatin-induced mechanical allodynia

We confirmed the incidence of mechanical allodynia in
the von Frey test on day 24. We carried out the drug
evaluation on the next day. KN-93 (10-50 nmol) or KN-
92 (50 nmol) was administered i.t. injection by direct
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lumbar puncture in a volume of 50 pL. The von Frey
test was performed immediately before (0 min) and at
30, 60, 90 and 120 min after administration of the
drugs. Trifluoperazine (0.05-0.3 mg/kg) was adminis-
tered p.o. The von Frey test was performed immediately
before (0 min) and at 30, 120 and 240 min after oral
administration of trifluoperazine.

Effect of KN-93 on Oxaliplatin-induced cold hyperalgesia
We confirmed the incidence of cold hyperalgesia in the
acetone test on day 5. KN-93 (10-50 nmol) was adminis-
tered i.t. injection by direct lumbar puncture in a
volume of 50 pL. The acetone test was performed
immediately before (0 min) and at 30, 60, 90 and 120
min after administration of the drug.

Effect of trifluoperazine on mechanical nociceptive
threshold

We investigated the effect of trifluoperazine on the
mechanical nociceptive threshold in the von Frey test.
Trifluoperazine (0.3 mg/kg) was administered p.o. in
intact rats. The von Frey test was performed immedi-
ately before (0 min) and at 30, 120 and 240 min after
oral administration of trifluoperazine.

Effect of trifluoperazine on motor coordination

We investigated the effect of trifluoperazine on the
motor coordination in the rota-rod test. Trifluoperazine
(0.3 mg/kg) was administered p.o. in intact and oxalipla-
tin-treated rats. The rota-rod test was performed imme-
diately before (0 min) and at 30 min after oral
administration of trifluoperazine.

Western blotting analysis

The lumbar sections (L4.g) of the spinal cord were
quickly removed at 30 min after administration of KN-
93 (50 nmol, i.t.), Ro 25-6981 (300 nmol, i.t.) or trifluo-
perazine (0.3 mg/kg, p.o.) on day 25. The tissues were
homogenized in a solubilization buffer containing 20
mM Tris-HCl (pH 7.4, 2 mM EDTA, 0.5 mM EGTA, 10
mM NaF, 1 mM NazVO,, 1 mM PMSF, 0.32 M Sucrose,
2 mg/ml aprotinine, 2 mg/ml leupeptin), and the homo-
genates were subjected to 12.5% SDS-PAGE, and pro-
teins were transferred electrophoretically to PVDEF
membranes. The membranes were blocked in Tris-buf-
fered saline Tween-20 (TBST) containing 5% BSA
(Sigma-Aldrich) for an additional 1 h at room tempera-
ture with agitation. The membrane was incubated over-
night at 4°C with mouse polyclonal anti-CaMKIIa
antibody or rabbit polyclonal anti-(Thr286)pCaMXKII
(1:5000; Santa Cruz Biotechnology, California, USA) and
then incubated for 1 h with corresponding horseradish
peroxidase conjugate secondary antibodies (1:5000; Jack-
son Immuno Research Laboratories, Inc., PA, USA). The
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immunoreactivity was detected using Enhanced Chemi-
luminescence (Perkin Elmer, Massachusetts, USA).
Ratios of the optical densities of pCaMKII to those of
CaMKII were calculated for each sample.

Data analysis

Values were expressed as the means + SEM. The values
were analyzed by the Student’s t-test or one-way analysis
of variance (ANOVA) followed by the Tukey-Kramer
post-hoc test (StatView; Abacus Concepts, Berkely, CA,
USA) to determine differences among the groups. A p
value of less than 0.05 is considered as statistically
significant.
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ABSTRACT

Oxaliplatin-based chemotherapy has been widely used for colorectal cancer. However, it causes severe
acute and chronic peripheral neuropathies. Recently, we reported that calcium channel blockers prevent
the oxaliplatin-induced cold hyperalgesia in rats. The purpose of this study was to determine whether
the treatment with calcium channel blockers prevents the peripheral neuropathy during oxaliplatin
therapy. The electronic medical charts for patients who received modified FOLFOX6 regimen from
January 2008 to December 2010 were evaluated. Of the 200 patients who received modified FOLFOX6
therapy, 84 patients were excluded due to the exclusion criteria. Calcium channel blockers had been
taken by 26 of 69 male patients, but only three of 47 female patients. Therefore, in the present analysis,
the male data of the groups with and without calcium channel blockers (n =26 and 43, respectively)
were compared. The cumulative incidence curve of acute neuropathy was significantly lower in the
group with calcium channel blockers (P=0.0438, log-rank test), whereas there was no difference
between these groups in the cumulative incidence curve of chronic neuropathy (P =0.4919, log-rank
test). The present study indicated that calcium channel blockers inhibit the development of acute
peripheral neuropathy in patients receiving modified FOLFOX6 therapy.

© 2012 Elsevier Masson SAS. All rights reserved.

1. Introduction

Oxaliplatin-based chemotherapy has been widely used for
colorectal cancer. However, it causes severe acute and chronic
peripheral neuropathies. Acute neuropathy is peculiar to oxali-
platin and appears soon after administration [1-3]. The acute
neuropathy occurs in about 85 to 95% of all patients receiving
oxaliplatin [4]. The patients suffer from paresthesia in the
extremities and perioral area, shortness of breath, swallowing
difficulty and in particular from severe cold hypersensitivity
enhanced by exposure to cold {1,3-5]. In addition, pharyngolar-
yngeal dysesthesia, throat and jaw tightness, and dysphonia often
occurred [6-8]. It has been thought that the acute neuropathy is
not due to morphological damage of the nerve [9] and is due to
alternations of voltage-gated Na* and K' channels [10-13]. In
clinical trials, calcium and magnesium infusions have been tried to
reduce the oxaliplatin-induced neuropathy [14,15]. In addition,
gabapentin is recommended as first-line treatment for the
neuropathic pain [16]. However, a phase Il randomized double-

Abbreviations: TRP, Transient receptor potential; TRPMS8, Transient receptor
potential melastatin 8.
* Corresponding author. Tel.: +81 92 642 5920; fax: +81 92 642 5937.
E-mail address: n-egashi@pharm.med.kyushu-w.ac.jp (N. Egashira).

0753-3322/% - see front matter © 2012 Elsevier Masson SAS. All rights reserved.
http://dx.doi.org/10.1016/j.biopha.2012.10.006

blind trial failed to demonstrate any benefit to using gabapentin to
treat symptoms of chemotherapy-induced peripheral neuropathy
[17]. Therefore, new agents to strongly reduce the symptoms of
neuropathy are required.

We previously reported that repeated administration of
oxaliplatin induced cold hyperalgesia from the early phase and
mechanical allodynia in the late phase in rats, and that oxalate
derived from oxaliplatin is involved in the cold hyperalgesia
[18]. Recently, an increase in transient receptor potential (TRP)
melastatin 8 (TRPM8) mRNA levels was reported to be involved
in the oxaliplatin-induced cold hyperalgesia in mice [19].
TRPMS is an ion channel that belongs to the TRP family and
it is activated by cold temperatures (< 25 °C) or menthol [20,21].
We also found that treatment with oxaliplatin induced
cold hyperalgesia and the increase in TRPM8 mRNA levels via
Ca?* influx in cultured rat dorsal root ganglia [22]. Interestingly,
co-administration with calcium channel blockers such as
nifedipine prevents the oxaliplatin-induced cold hyperalgesia
in rats [22].

Calcium channel blockers are commonly-used drugs for
controlling blood pressure. However, there is little published data
regarding the influence of calcium channel blockers on the
incidence of peripheral neuropathy during oxaliplatin treatment.
We, therefore, investigated to determine whether the treatment
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with calcium channel blockers prevents the peripheral neuropathy
in patients receiving oxaliplatin therapy.

2. Materials and methods
2.1. Patients

All patients who were administered oxaliplatin from january
2008 to December 2010 at Kyushu University Hospital were
identified and their electronic medical charts were evaluated.
Patients with known peripheral neuropathy, brain metastasis,
prior oxaliplatin-containing chemotherapy and oxaliplatin-based
chemotherapy except modified FOLFOX6 were excluded. Patients
treated with opioids, gabapentin, gosha-jinki-gan and vitamin By,
were also excluded because these drugs have been reported to
ameliorate the various neuropathies [23-26]. The present study
was conducted in accordance with the Declaration of Helsinki and
its amendments, and the protocol was approved by the ethics
committee of Faculty of Medicine, Kyushu University (approved
no. 22-147 of the institutional review board).

2.2. Chemotherapy

Patients received modified FOLFOX6 regimen: comprising
oxaliplatin 85 mg/m? and [-leucovorin 200 mg/m? administered
as 2-h infusions on day 1, followed by a 5-fluorouracil bolus of
400 mg/m? and a 46-h infusion of 5-fluorouracil 2400 mg/m? over
days 1 and 2. The chemotherapy was repeated once every two
weeks and was continued unless the disease progression,
development of severe side effects, refusal of care, or decision of
discontinuation of treatment by physician.

2.3. Evaluation criteria

Chronic neuropathy is cumulative and is most commonly seen
in patients who received oxaliplatin at the total doses of more than
540 mg/m? [27]. Additionally, cisplatin, which induces peripheral
neuropathy like oxaliplatin-induced chronic neuropathy, often
induces neuropathy at the cumulative dose of 350 mg/m? [28]. As
an acute neuropathy, the acute neurotoxicity symptoms such as
severe cold hypersensitivity of limbs, perioral paresthesias,
shortness of breath, swallowing difficulty, pharyngolaryngeal
dysesthesia, throat and jaw tightness and dysphonia in the first

Patients received oxaliplatin-based
chemotherapy (#=200)

v

Excluded (n=84)
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four cycles of modified FOLFOX6 (cumulative dose under 340 mg/
m?) were extracted from the electronic medical charts. Since the
National Cancer Institute-Common Toxicity Criteria was inappro-
priate for the evaluation of acute neuropathy symptoms, we
evaluated incidence of symptoms. Since chronic neuropathy is the
main dose-limiting toxicity of oxaliplatin, we captured the change
of chemotherapy schedule andjor addition of supplementary
analgesics as the surrogate endpoint of chronic neuropathy.

2.4. Statistical analysis

Data were analyzed retrospectively for the association of use of
calcium channel blockers and the occurrence of acute neuropathy
due to modified FOLFOX6. The incidence of acute neuropathy was
evaluated in patient subgroups treated with or without calcium
channel blockers at baseline in patients who received modified
FOLFOX6. Kaplan-Meier curves were constructed to show the
probability of acute neuropathy in relation to increasing cumula-
tive dose of oxaliplatin, and log-rank test was used for evaluation of
the differences in the curves. For the comparison of distribution of
samples, data were examined using Mann-Whitney U test, Fisher’s
exact test and y? test with Yate’s correlation as appropriate. P value
of < 0.05 was considered as statistically significant. All statistical
analyses were carried out using Stat view (Abacus Concepts,
Berkeley, CA, USA).

3. Results

A consort diagram is presented in Fig. 1. Between January 2008
to December 2010, a total of 200 patients were treated with
modified FOLFOX6. Of these, 84 patients were excluded due to the
exclusion criteria. Calcium channel blockers had been taken by 26
of 69 male patients, but only three of 47 female patients. Therefore,
in the present analysis, the male data of the groups with and
without calcium channel blockers (n=26 and 43, respectively)
were compared. Although patients who received calcium channel
blockers (calcium channel blocker group) were older than those
without these drugs (control group) (median age 70 versus 62
years, respectively, P = 0.0015), the demographic characteristics of
the calcium channel blocker group significantly did not differ from
control group for the rest (Table 1). All patients of calcium channel
blocker group were chronically treated with calcium channel
blockers before the start of oxaliplatin therapy. Calcium channel

Analysis object

e o
&
4

£

N

Male (n=69)

A 4 v

Control group
(n=43)

CCB group
(n=26)

L
e sore qe 3

A 4

-

Female (n=47)

A 4 A\ 4

CCB group
(n=3)

Control group
(n=44)

i

s

Fig. 1. Consort diagram. CCB: calcium channel blockers.
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Table 1
Patients characteristics.
Control Calcium channel P value
group blocker group
n=43 n=26
Age (year)
Median (range) 62 (36-83) 70 (42-84) 0.00152
Primary tumor n (%)
Colorectal 39 (91) 22 (85) 0.4637°
Others 4(9) 4 (15)
Diabetes n (%)
With 6(14) 9 (35) 0.0855°¢
Without 37 (86) 17 (65)
Relative dose intensity
of oxaliplatin (%)
Median (range) 89 (47-102) 88 (47-98) 0.5731°
Prior chemotherapy n (%)
Yes 11 (26) 6 (23) >0.9999°
No 32 (74) 20 (77)
Surgery of primary
tumor n (%)
Yes 34 (79) 21 (81) >0.9999°¢
No 9(21) 5(19)

2 Mann-Whitney U test.
b Fisher's exact test.
€ x? test with Yates' correction.

blockers used in these patients were amlodipine, nifedipine,
azelnidipine, diltiazem, benidipine, cilnidipine, nilvadipine (Table
2).

The incidence of acute neuropathy increased with increasing
cumulative dose of oxaliplatin (Fig. 2). The cumulative incidence
curve of acute neuropathy was significantly lower in the calcium
channel blocker group (P = 0.0438, log-rank test, Fig. 2A), whereas
there was no difference between these groups in the cumulative
incidence curve of chronic neuropathy (P =0.4919, log-rank test;
Fig. 2B).

4. Discussion

In this study, the cumulative incidence curve of acute
neuropathy was significantly lower in the calcium channel blocker
group, whereas there was no difference between these groups in
the cumulative incidence curve of chronic neuropathy. Thus, this
retrospective analysis indicates for the first time that the calcium
channel blockers inhibit the developing of acute but not chronic
neuropathy in patients receiving modified FOLFOX6. Oxaliplatin is
metabolized to oxalate and platinum metabolites such as
dichloro(1,2-diaminocyclohexane)platinum [29]. In the study
using rats treated with oxaliplatin, we demonstrated that oxalate
and platinum metabolites are involved in the cold hyperalgesia
from the early phase and mechanical allodynia in the late phase,
respectively [18]. Furthermore, our data suggested that calcium
channel blockers have prophylactic potential for acute neuropathy
[22]. Our present findings are in good agreement with the results
from the experimental models [22].

Table 2
Breakdown of calcium channel blockers.
n (%)

Amlodipine 12 (46)
Nifedipine 6(23)
Azelnidipine 2(8)
Diltiazem 2 (8)
Benidipine 1(4)
Cilnidipine 1(4)
Nilvadipine 1(4)
Amlodipine and nilvadipine 1(4)

(A)
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Fig. 2. Probability of acute (A) and chronic (B) neuropathy by cumulative dose of
oxaliplatin in patients treated with or without calcium channel blockers.

The chronic neuropathy is characterized by loss of sensory and
motor neuropathy after long-term treatment of oxaliplatin and it is
similar to cisplatin-induced neurological symptom [1]. Recently,
we reported that repeated administration of oxaliplatin causes the
degeneration and the decrease in the density of myelinated fibers
in rat sciatic nerve in late phase but not early phase [9]. Thus, the
mechanism underlying chronic neuropathy seems to be different
from that of acute neuropathy.

In the present study, we evaluated the data of males only
because female patients, who had taken calcium channel blockers,
were a few. Gamelin et al. [30] have reported that the oxaliplatin-
induced neurotoxicity was caused equally in men and women, but
women seemed to have more severe neuropathy. In general,
females exhibit lower thresholds, greater ability to discriminate,
higher pain ratings, and less tolerance of noxious stimuli than
males [31]. As a result, we could exclude the sexual influence in
this study.

In the present analysis, calcium channel blocker group was
older than control group. Perhaps, the reason is that the use of
calcium channel blockers is related to advanced age. Since age is
not a risk factor of oxaliplatin-induced neuropathy [32,33], the
influence of age is unlikely to have a significant impact on the
present results. However, the prospective studies need to be done
to confirm the influence of age.

Currently, the addition of anti-angiogenic drug bevacizumab to
oxaliplatin-based chemotherapy is commonly conducted in first-
line chemotherapeutic treatment to enhance the effect of
oxaliplatin. Since bevacizumab often induces hypertension as an
adverse effect, antihypertensive drugs are used for its treatment
[34]. In addition, calcium channel blockers have no interaction
with oxaliplatin. Indeed, there is no report to indicate the calcium
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channel blockers affect the antitumor activity or side effects of
oxaliplatin. In light of our finding, calcium channel blockers may be
adequate for treatment of hypertension in patients receiving
oxaliplatin therapy.

In conclusion, this retrospective analysis indicates that calcium
channel blockers inhibit the development of acute neuropathy in
patients receiving modified FOLFOX6. However, it was difficult to
properly regard the grade of the neuropathy since this study was a
retrospective study. Therefore, appropriately powered prospective
studies are required to confirm an unequivocal application of
calcium channel blockers as a preventive agent against acute
neuropathy in patients receiving oxaliplatin therapy. We recom-
mend that investigators prospectively collect data regarding
preventive effects of calcium channel blockers on the oxalipla-
tin-induced acute neuropathy.
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1l #BYoEdH

very strong steroid DR %2 BHEICHBEL TW5,
7, REHRSERNCBT A MERMETORT
A FEOBMZIToTWwA, BICTHEZLOBEE
ZIHLTIE, RREZZTLIBREDS IIKGHE
WHETHLID, BT R ARR T V0,
KEBFEOL EEPIRALTWAZENE W, FD7
DFHNECHERAT LI v FNE @R Ve
RELERBARTIEEFOILERY, RELZEB
RN B =D T EhOBER%Z Lo ) HEA
L, BEESPERCEHLETREIRTCXSL LI 2H
FRELEZ

3EWREELEI—-F1 YT R2RAWT, BEMO
I L o THRONWIERS, EHHOTY ¥ FiC
Lo THRLhEHReA L, RERBZRNTEZT
RL, MFEIZERERLAD, RIERANEORIE
DR % To 7. B2 HFS @ grading # ## L7
BEZ R0 L@ 2 L) R L.
%513 RECIST H#iCHl h, #eMIcBL i
NCI CTCAE verd0 CFHMli L7z, FIEMEEICEL T
X, 4, 6, 8 I—ATHEHL:.

s R

30 ke A 4 B0 (133%) T, FEIKEE
%25 D grade3 DTHIC X D A% T LikHE
EHIWT X N2 140, HFS X grade2 ThH o725, R
BREGERRAERE L 2o 15, TH, BERICLY
FHEICI h#EREEGgEL S hL 26 Ch o 72,
BRI 12 81 (400%) 1T, 09 5 58(16.7%)
2R EERfTo 7.

[#8&4FHME] CR 341 (10%), PR1761 (56.7%).
NC 5% (167%), PD 14 (33%) TRR 667%,
TR #13E (disease control rate DCR)96.7% T -
7z (&2).

[HHER] HFS 14 grade Tid 2351 (76.7%)
THEBELTWBEDE, gradel %20 #1(66.7%), grade2
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. BEBBEOH

¥nwoaA yYoso

-

i

B3 MU 1 R, 23 KFRONN TR Y

OYO—5E 14BF, 1020, SANRSAR, THOSILCRERRI0I0NE.
HIRTAR CRBLY

B FPIRF /A

@

<~ B0 - RERERE - CREYUTSFY)

o QNGO
TR, ODEDVOULUNEFSF0 5 SR, SOMRAIIPLLYL BL005N0
By BHABECNREOPRABSDNBIEABDE Y.
AR TR LT aoxy
5 WENENCLELED,
° RO
NWERDRL, BT LENORFECRIE, RIS RTABAN
FATUL DA RSN EDR UM T EHFBI LY,
ARMIAERC (7 ERLED M< IO 0K Co N LTS8
AFPVITOFIOMERS AL UL TR R TASLEIENA T, MR,
UM S ZTEIPRATY.

~ HAT - FEAEERELGHand-foot mrxdrome)- (0~

SFHUSOIEDRfCUEY « FOFISE, A<ENS, S DIFRODKRETE, K
BIRBBELIEOTY

SRR ALY, A

sRMELSTET. QZACHRRLEY

OB

1 éi ZE8 13551 2188 ONYED)—LRETERZOVEENCREORIIFPRITDTLLIANTY
) e 1 1 £ (ot bt < USFIRARE U6 HRE TS TLERG
, )Jjjﬂﬂbﬂ%’ézﬁ ~EHIVBO (CFEFU—R) ESURID (1205 101 R LTCEAN
[ 1 3~"1N ulm:nnnla:&&nf:v. _ ]Hm
(it Somntels —mmmmoroccomoer. | e
YNFOVCO—Ynre W
~ BIffl - ARES - (AFVUTSF) YESY—8 [
:imam PURAT L) KRRFSRSIBIET, PVt
: gunmm ., LU ?n ~ Mlmuﬁzmﬁ
« O, LT, 1M vy, FOFOI, UrFOYVGE T BLSAME
. M. W SHEH, Wn QRN L PR~
. O WHEIEShs, Wh, DB, Dy JOOIHEIE | RBUTIEEN
BSUUINBES, DURN, X<, ARG | RBLTIREAN
% B . o < MR (O662) 93-2178 B -
B AXT AR BHNE
2 BHMORVSEBEHE%
#2 HEHMm 4 HEFHERRE
RECIST A % 4a—2 6—2 8§32
CR 3 10 XELODA 91.2 91 833
PR 17 56.7 L-OHP 924 89.2 66.6
NC 5 16.7
PD 1 33
A536) (133%) T grade3 BLEEZEDLdo72 N
#£3 HEYR B X G1 IR O 2 T # & grade3 454 41
XELOX + BV itk (n=32) (133%), grade2 A4 (133%) TholHs, T
all grade grade3-4 A - EHR OKRFERRE, H5VIEMOIEFANIC
Bk % ks % TEHELRWIEWEETD - 2. B 1HT,
mﬁig ‘;"g ;gz g 130 grade2 O Ml /MR A T Xeloda®, L-OHP & 121
e w oe 4 13 BB ORE L 7ok, FAMEEEE graded % 3
Bl 15 469 1 31 F (100%) 12D, wTFhofb 73—-ATho
KRR 5 156 0 0 . - s - -
/MR 5 156 0 0 7=. BV kﬂ@:@i'@'%;ﬁ‘mg‘%k LT 14 (3%)Ic
=3 21 656 1 31 BIEFEAOBMZED, 18 (3%) 7137 F
fzf;’é - ; 2;*1’ ‘1’ 31 DEAL, 18 (3%) CHEEBEONOHIKC L 5
i N .. - 3 s - - s
RE AR 8 25 0 0 BEREMAITONRIA, BEEERTCREL, KB4

Ly ZADRKETH Leholzizd, BRBEBREAHET
Hol. FEHESK T L O DEFRITRT(ES).

[ARAE] Xeloda® L-OHP #h#h® RDI %
HET 5L, Xeloda®id 4, 6, 8 I—ATENF
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h912%, 910%, 833%TdHY, L-OHP izEh¥
1.924%, 892%, 666% Tdhork (F4).

x E

2009 4 10 A & D #ATERAG®EICKT U TRRE
J & % o 72 Xeloda®+L-OHP {2 & 5 XELOX & &
i3, ThE COEFTHRRERDO PO regimen T
5 FOLFOX FBELRASORBEL /L LN OHL &
AUy LY, BFCAFZMIL TS, £
DAYy bk, 1. K—b7)—0OWHEHE, 2. 4
kBERMRBOLER, 3. WEEERBOSENE 4.
Ry 77NV WL BRETOEFEBFEN R 2D,
5. BETOERBOBRRZETHL. —H, ZOH
H% b T ORWEANEELETH S, Z0O—2oh
HFS THARCOEMWNE I/IHKREARTH 2
JO19380 RER"Clk 8% ICHB L Twi. &,
DEHER TR THEN B ICED SR Tnwi —F,
BEZEAMERICO 22 % BB 52% & FOLF-
OX BRI BRTEWHT Th o 7=, BRI
FREFEIE L, RYIEOBEFEITFICBICN &0k
EE R BHENHY, BEOHEBRERHHLD
PRFERICBW T SV REIER TH 5. A
HBREOTRTHIREMORELZAY v PEEZ
bhb. SEObHLIOTF— 5 Tk HFS etk
DREEETETTIBLEDHFENVEDLL Lo loh,
J0O19380 FAER @ grade2/3 2 172%/17% Tdh » 72
MY TIX133%/0% & grade2, 3OELE RIS
{, HFSOBI I 2 EHPRBIZ1HOATH
D, BHEMICLSET7OEBRPEHMICLIBHO
strong, very strong steroid O HIERASTI 2L
TWhEFEZ bz, —FHTTHICH L Tt grade3
3P 10%EELBEDONL. ThHDS B 2
B L Tit XELOX #E:w Ik FOLFOX IcER L7
ECAMBLRIHERTETH o 270, L-OHP
130mg/mm2OBEEXMOPOBEEE5 2 Twb
&z bhiz. RDI TN D Ist line ? phase I
HEATdH % NO16966 RERTlE, XELOX @ RDI i
Xeloda®%s 75% T L-OHP #° 84% T& - 7>. 2nd line
@ phase I A BRCdh % NO16967 RERICBWT D,
75%, 87% &\ R TH o 7= J019380 HERTid,
74% & 86% Tdh o 7z. FZAER T Xeloda®& L-OHP
ENEFhORDI #EtE T % &, Xeloda®ld 4, 6,
BIA—ATENFN02%, 91.0%, 833%ThhH,

L-OHP i3 #h#1 924%, 89.2%, 66.6% TdhH-o 7.
WThOHED RIFTdho7z. LOHP ® 8§ I— AT
DETRHBENKEICLZ2DOThHo . — I
Xeloda®lZ X 5 MEOHEMBEIZ HFS 5V IZBIHE
ETHY, AN EC Y VEEIYETE 8RS
LdWnib, Thbb, HBEEOLLDLTEIE
HOBERIZEDL LMY S 220, bhubhid
FWEHETORERNKEEZITA 3 &) ZEEREZ
F—AEmREPLTHETALIC LA ShickD
RDIZ'EE Y, HRE LCPFSHERET A2 L %210
fehs 2BEMARTRICRETETDHS. &
ER® primary endpoint (& RR T& 5. 4 EDEET
X CR 341 (10%), PR 17 % (56.7%), SD 5%l
(167%), PD 1#9(3.3%) T RR 66.7%, DCR 96.7%
THholz. ThiFEJ019380 RER L IZIZRSERIERT
HY, BRTEIFERTHoA. 2hFTT XELOX
WECBWTITRUZEE, KEZT5HINEREK
FrMEIE3 VI HEFBRAINIPW, 40
DERTRTHFRF AT 7O—F2IT) T LT,
BEHEPEMERAZ 2V FU—LWERTHY, av
TIAFTVAOEEIZO Do - RERD Y,
QOL % PS # T W CHHHE 2R L4
DEFBAN DOV TIE, 5% PFS ® TTF ERiRIC
RDI D LRI EE 52 708D PHFEFETDH .
—F, F—ATHETAIEDOAY v PELTH,
BREOHMADTONE, F—ATOREILIC
RUEEBYTCHD., F—LDI—F 4 VTORKR
BANTFarvEa—F—FRICEREN, I—F4¥
FEBEML TR WELETHREBERICZO3
BEOEHRBRELONLEIEICRY, BIEROOS
oL, FORNEICOWTEELFLIETCR
B2X5hol. BELLTLELALERIHE
ENTVRD 2 EPHERTE, FECETR TV S,
WICFRENBAE CORRPBEFEOREIZIT—R
RESBRERICRE B2 DS, BEUHRPDE
RoOFEMEEICLY, BT o4 FOEH %
BLEBERIIEE Shdol. SEOEBFERT
i, BEEHZOHE ThRET L& 202 wEIEHR
THIET 2 ORI CERP oIl — APHRS
n, BEHEKRERINIESDL S ozt I ER
LE»NAL. T, ZRAOAOTETCEHAECL
NEBEMRLADLDAD, BED grade DHEIZHEE
ThhLBbhi.
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PR TORBIIZZHIS O BEERHFIEE
ThY, COBOTTRRRIVTI4T v ADE
TIRRERBICERE L, 0w TiREROREFM LR
RICRDEENFTIHHFITHD. Z0DICD, &
E DR M A I RFE DN C AR EOH L
WETHEEDVZLE, bolkd, BRICBwTH
BREAK RIS TB 6T, EEOHRD
—oDOEND HLBHEEAE, SHRBEEHOMMP
il regimen D EINC & A FEROLERWINIKC X
ZEEDDY, BRIREEELHS. ENTER
AU ENBIRMLBBHEOIAI VI EBELL
h, BEFEELRLTRTCBEY 7ML T 584
VIERETAHILICLVEEZED, EREOH
HOBRIITELLELONS, 5%, JBHHR
RHEICARGMIR Y, BRbF—L7 70—F2
BEELCLRBLEZONS, BRTORYHAZZD
B—he LTEERTHHLEDLNS.
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Team Approach for XELOX+Bevacizumab Therapy

Hiroshi Matsuoka, Kotaro Maeda, Tunekazu Hanai, Harunobu Sato,
Kouji Masumori, Yosikazu Koide, Hidetoshi Katsuno, Tomohito Noro,
Katuyuki Honda, Miho Siota, Tomoyoshi Endo and Sinji Matsuoka
Department of Surgery, Fujita Health University School of Medicine

XELOX+Bevacizumab (BV) is one of the most common regimens for advanced colorectal cancer in Europe and the
US, but there is little clinical data in Japan,

We studied the effectiveness and safety of XELOX+BYV therapy for advanced colorectal cancer patients in a phase Il
clinical trial. The primary endpoint was response rate (RR). Secondary endpoints were progression-free survival (PFS),
time to treatment failure (TTF) and incidence of adverse events.

In this study we used the team approach for management of adverse events. This report deseribes the effectiveness of
adverse event management and the improvement of ingestion compliance by the team of doctors, nurses, and pharmacists.

The rate of Hand Foot Syndrome grade 2/3 in a domestic phase I/E study JO19380 was 17.2%/1.7% respectively,
while that in our study was 13.2%/0%.

The relative dose intensity of six courses was 89.2% (L-OHP) and 91.0% (XELODA), respectively. The response rate
was 66.7%, and the decrease control rate was 96.7%.

Outpatient chemotherapy will increase gradually, and so it will become even more important to control adverse events

at home,
(20124¢ 2 B 7 B4
(20124F 6 B 20 H3H)
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RLFIR P BB 0§ B (LS ST R R O 16 R A BR

ERE.RfE O M KRR BB O F A% Rt HH HEN
EE g BE MW AH BF  KE HEE  aTHESRREm*

(Jpn J Cancer Chemother 39(12): 21792181, November, 2012]

Our Experiences of Anal Squamous Cell Carcinoma Treated by Chemoradictherapy: Harunobu Sato, Yoshikazu Koide,
Hiroshi Matsuoka, Katsuyukl Honda, Miho Shiota, Tomoyoshi Endo, Shinji Matsuoka, Kohei Haita, Masahiro Mizuno and
Koutarou Maeda (Dept. of Stirgery, Fujita Health University)

Summary, .

We reviewed 'me clmlca! records of 6 cases wnth anal squamous cell carcinoma to evaluate the clinical effectiveness of
chemoradiotherapy (CRT). The radiothérapy consisted of 40 Gy delivered to the pelvis and bilateral inguinal lesion, and a
perianal booster dose of 20 Gy, in fractions’of 2.0 Gy per day, 5 days per week. 5-FU and mitomycin C were administrated
3.times every. 4-weeks as standard: chemotherapy. On the first day of radiation therapy, 750.mg/m? of 5~FU inthe form of a
oontmuous 24—hour infusion for 5 days was. given. On the first day of chemotherapy, 10 mg/m? of mitornycin C was also
given as a smgle botus infusion. One aged patient with a T3 tumor was administrated oral S—1 during radiotherapy. Four
patients had a-T2 tumor; 1 had a T1 tumor, and 1 had a: T3 tumor. One patient had metastases in the Virchow lymph node
that originated from synchronous vaginal cancer::No patient had hematogenous metastases. Grade 2 adverse effects oc-
curred in 3 patients, and Grade 3 in 1 patient, during CRT, but the completion of CRT was achieved in all 6 patients. All pa-
tients had complete response (CR) in the anal lesion after CRT. Only the patient with a T3 tumor who was administrated S—
1 showedsigns 6f recurrénce in the anal lesion. CRT is'expected to be a safe and effective treatment for improving the
prognosis of anal squamous carcinoma. Key words: Anal cancer, Chemoradictherapy, 5—flucrouracil

g BT EERICE LT, bR E: (chemoradiotherapy: CRT) #3617 L7z 6 Bl IGHReBi 2 WA Lize B
Vg (RT) W, VB AREEE T RIS 40Gy/30 MERSTHE, ALPIERIC 20 Gy/10 HERS L7z RT BHAH &5 5-FU.750
ime/m?/day %-day 1 ~ 5 FERHEL, mitomycin C 10mg/m? % day 1 i2EHEL, 4EMI&IC 3 3 —AMATY SLFERE
LERERE L L, SO T3EATH S-1 U0me/H) PRI, B4 X1 TLLE, T248, TE1HIC, TLEM
RSB £ B Virchow ¥ Y SEIAOEZ % 207025, 583 ) Y SRR 2B ah o . £FCHTHES RS2
HBASVECRT R 3BT Grade 2, 1410 Grade 3 0H SRS 2B 7245, RT OHEfe{LEREOREY 1 ERNU LELE 2
T &fTCRT # 58 T& 2o CRT OMRIIILFIREICH L T2HI%¢ complete response (CR) TdH oo S-1 #PR
Lk T3ERER L 5 EEREL CGREEET T Do FPIRFELEMBICHT 5 CRT REEIETHTEET, RESHFS
”nz»rés%é&# t%x bz,

AEREEIMERIICH B LEZONEDY, THERE

N ThY), TORRIEMOMERS R, S8, LHRT
il =R 2 T E human Sépilloma virus, human im- FEBICE L THEEEE LT CRT 247072 6 BlDi

iifiiodeficiency virus & ORFRAEH S, EETIH BEEEHET 5,

mﬁ@ub& & ERTUNED, 197044 E TIRFICKICE L WL UBE

WEH FARESILIAR LB 2 BROFLT

& o1z hSBE T LR REHRE (chemoradiotherapy: 1. ¥ =%

CRT)AEHERE L TR SR TwEd, BETE, & 201245 B CILEBRLZIIMARFLERENI B, A

HcBWTHILFARELEMICH LT CRT BTSN E## & LT CRT BT a hiz 6 FlE &R L Lz (B

E U I

Y REREAEAERE - THEESAR

A T A70-1102 BMRATTERTEE 7 21-08 WBEBITLAS - THRHCESH
felE £E
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’ . e e , : . MMC. 5-FU.. &ﬁﬁ CCBMER. . RB ., R

R _ stege @“-- g oD G Gmens  me F mm B0
59 B 2 0 - I . 14 1,000 / 60 WBC, Pit &4 CR - - &
8 x#® 3 0 — I — / / 40 60 = CR  + 7E
8 KE 1 0 ~ 1 RB 14 1.000 / 40 WBCHS BREFE CR - -
0B K 2 0 — O EMY S IEES 15 1,125 7/ 60 — CR - -3
59 ¥ 2 0 — I — 16 1,200 / 60 WBC #4, BEARE CR - - &
5 % 2 0 — I FEEMR 14 1,025 / 60 WBC, Pit#&#, BEt# CR - - &

Do B 18, KE5HIT THEBIL56.5 (36~83)
BThHolo BEYA LI TLLIAE, T246, T3:14,
T1 O 1 BITITEERERTO CT RET, RBMEICEHL
oIS L AREIREE D L OESE LEADY V3
BREPHEHREN, £/ 66 3FATHMSET/ZIZRE
REOEREZ B,

2. {EERSHERE

BARE RT) IZBHREZ 60Gy & L, 1 BHRE 2.0
Gy % 30 a8l UTHE 5 MRS Lo AVERREE & Ff
BESBICEI#50rTa) 2 PYERETC 20 BIFRBAT L7218, HLPIERIC
4 MR T ABEERETI0OERH L. L2L, Tl
EFITIERRICL 2EB) Y AGEREROLI L,
MR L BEREZBD LV L LBRBRER 406Gy &
L7zo {LEREEIIREGE & L TSRS ORMGICE
€T 5-FU 750 mg/m?/day (days 1~5), mitomycin
C MMC) 10mg/m? (day 1) %235 L, RELZEDHTY
BEE 1 a—RE L. TIERIZSIREEITHY, K
SHRIEHRE (5 day/weelk) 1= S—1 40 mg/day # PR L 70

3. FEE A&

CRT OEIWEA B L OBEDRITOWTIRE L7ze ALM
R A RESROFMISER CT E, KBNS
WA, EBZEITv, FRRREYIC complete response (CR)
LR S NAHEITE, IEFROFEE LR oMz
ER L CRBENICBEORROEETRR L Lo 77H
SR TNM 5885 7 RY iy, BoRtRORRIIK
IBREBER VRS 7 T #E o 2 CRT DWEHERD
EH%E 3 RECIST ICHE U TITV, REFERTIR KGR
BRI 7 GRS it o o FEEROHER
National Cancer Institute-Commion Toxicity Criteria
(NCI-CTC) ver.3.0 iU CTHE L 70

o & =%

CRT 1, 3#ic Grade 2, 1%z Grade 3 DHEEHS
2D, FORBIEHTIR (Grade 2 % 241), 1M/h
Wi (Grade 2 % 1%, Grade 3 % 1 B1), #Fp3kiid
(Grade 2 % 3%, Grade3 % 1#1), BERt#% (Grade2% 1
Bl) THoto LA L, RT OHEFRCILEREOHIG%:
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1B EEST B 2 L% SPREREES L. &
B0 Gy ThHole 1 Pl EULPITLEREE 3 ¥
Feid 4 T AT LIS, BEREYF 72 mERaEay AT
FIMEO CR AHERE N7ze %72, CRT ORIHaH b EHH
%50 CR AT S M D & TIRH R BEge, 1) /3
HESEROIENR R Pol,

83 HE0> T3 FEPULIEEEH DM IR LTS R BA
THALMIrERRAMT R CRT %Bﬁﬁ‘“ Lize CRT#T 120B%
CRBETEEIEEEL CR LRI S Nt HMER
BT a R b ok CRHED.S-1% 33— ML
5, RERBBHREITIC & 0 RbemAk Y 2 Y dk & o7,
CRT #T 9 M B HICITPE % EFRICREEL, BHESES
RN CTHRETRERERZ RO RP o7 S
1R EE LS EEo-omiE D, PRI best
supportive care #47v>, CRT#7T 152 BHE&ICFELTL
Fro HEBY Y EIAOESEET HEBEE A LA TI
FEFlE, CRT T 2 BRI IIFIEAT% L CR & Bl
Sh, DBt Loibsddts, RT &2iTo7 AT
FBOBRITRO e h o728, CRT T 30 Bk
FEOLHIT LI,

BE ORI T T L2240 4 Bl hb stage
0CHhoke &b OEHENM PR 1,123 (298~
1,978) HT, 1 BIAIFIR LR CR MM I RIE
LI OB Th 225, Wi b BEERERST
5o

mo% =

ALPIR T LR ok S B3R % 1974 42 Nigro A RT
12 5-FU & MMC % fA\/- CRT 2 #H&EL TR, B
O HEBERERITFORT WA, . .CRT OF B BETHH
LITFER & B ETH o722k, [EREXERER
CIRAAANTILHOBREEH B L b, REQOHRT
13 CRT #E#R L LT SR TWREY, BRI
Wb, 59 EABERESDT v — MRABEEICL
i 1980 48 & T 89.0% D EER TR AN E B W
PATOR T FAR, 1995 LUK TIE 40.0% & £ DI
BALTENY, BBV THIIARFELERICHL
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“CCRT HfT S NAHER, BNERCHELELD
N,

ICFIRTF L, BEY A XA RBELF R
RT3 26 TNMAED T SR IEBE OB AEH
Fvio1?, XE National Comprehensive Cancer Net-
work (NCCN) ZALFIRF LRI 5, stage il
U7 iaidset 2R LT 32, BBRAIIEHO-D, 5
1 ZHv7z 1 B1% & < £F6)C NCCN OBaRisgHc# 17

5-FU & MMC - & 5 CRT # }i4T L, Grade 3 ®iF

B L UMVMROBA % 1 BICERD /2%, RT oL
CEREORET 1 BRUEEHT D 2 L2 &flrk

SRR ETETEIENTEL, LrL MMC T, |

Grade 3 BLEDMEHEREOHBEEIH 60% L BXRT
B L &N, 5-FU & CDDP O RHEOHEIThh
TWwaE9, Ldl, 5-FU(L,000 mg/m? day 1~4, day
29~32) & MMC {10 mg/m?day 1,29) % FBv:/: CRT
PIEHEH L LT, 5-FU & CDDP (& 2 AbE3E5RE
12 5-FU (1,000 mg/m? day 57~60, day 85~88) &
CDDP (75 mg/ m? day 57,85) % Fvy7: CRT & % HBg
L7:% MAHREE (RTOG 9811) TH, disease free sur-
vival (DFS), overall survival {OS) GM8mMIcE R 8
BT, colostomy free survival (CFS) & BEfHl#E=RI
5-FU+MMC THEICERTH o7 L, Grade 3B E
DOMBEEFEEL 5~-FU+MMC TREILEE THo b D
@, FEMEHEEICIITEMICE R RO oI 05,
5<FU & MMC % i\ 7= CRT 23ERHS 5 Tl R &
AN 5-FU+CDDP RBRHOEE L L THEN
FoNTwe22, Sk, FEETHO CDDP ZllHEA
7% WA (RTOG 98-11, UKCCCR ACT-2,
BORTC-22011) & & T, HFRTEEEO®RRICS
O'J'%‘?C:DDP DUBMTPPE L, &SNS D LBEHFS

é BACHEETHE RT (50.4 Gy/28 Fr) i< capecitabine
(RT BESTE 12 1,650 mg/m?® WAR) & MMC (12 mg/m?
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