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domain, which influences the phosphatase activity
(Hinoda et al. 1998; Maehama and Dixon 2000; Parsons
1998; Tamura et al. 1999). PTEN has an antagonistic
effect on intracellular signaling pathways induced by
integrin or growth factors, and inhibits cell proliferation
and finally induces apoptosis. One of the inhibitory
mechanisms is that PTEN dephosphorylates focal
adhesion kinase (FAK), which plays a major role in a
transcription-regulatory signaling system. FAK is acti-
vated by integrin and growth factors, and induces focal
adhesion, cytoskeletal formation, and cellular spreading,
invasion and migration (Mochizuki 1999; Tamura et al.
1998a, 1998b, 1999). Another mechanism is that PTEN
suppresses the signaling pathway that goes through
protein kinase B (Akt/PKB) by dephosphorylating
phosphatidylinositol ~ 3,4,5-trisphosphate  (PIP3). It
thereby leads to apoptosis and inhibits cell proliferation
(Gu et al. 1998; Tamura et al. 1999). PTEN also sup-
presses the activity of mitogen-activated protein kinase
(MAPK) by dephosphorylating Src homologous and
collagen (Shc) as an adaptor protein. Furthermore,
PTEN also inactivates the stimulatory effect on cell
growth induced by estrogen, and it has been suggested
that this effect of PTEN is abolished by mutations of the
PTEN gene(Mutter et al. 2000c).

In this study, we examined PTEN expression immu-
nohistochemically in endometrioid adenocarcinoma of
the uterine corpus as well as normal endometrium and
endometrial hyperplasia, and examined the correlation
of PTEN expression with the expression of cell cycle
regulators, and with clinicopathological parameters,
estrogen, and progesterone receptor levels, and p53 gene
mutation.

iaterials and methods

Tissue samples

Tissue samples of 19 normal endometria (eight cases of the prolif-
erative phase and 11 of the secretory phase), 20 endometrial hyper-
plasias [nine cases of simple hyperplasia (SH), four of complex
hyperplasia (CH) and seven of complex atypical hyperplasia (CAH)]
and 117 endometrioid adenocarcinomas, including 67 well-differen-
tiated (G1), 24 moderately differentiated (G2), and 26 poorly dif-
ferentiated (G3) adenocarcinomas, were surgically obtained with
informed consent at Kitasato University Hospital between 1983 and
2000. No patients received any therapy before surgery.

Immunohistochemistry

Immunohisitochemical staining for PTEN protein was performed
with the labeled streptavidin-biotin (LSAB) method (LSAB-kit,
DAKO, Kyoto, Japan) on formalin-fixed and paraffin-embedded
tissue samples. Tissue samples were sectioned at 3-pm thickness
and deparaffinized in xylene. Endogenous peroxidase activity was
inhibited with 3% hydrogen peroxide for 15 min. Antigen retrieval
was performed by autoclaving at 121 °C for 15 min in 0.01 mol/l
citrate buffer (pH6.0). After the sections were incubated with 10%
normal swine serum for 10 min, they were incubated with mouse
monoclonal anti-PTEN antibody (clone 28H6, 1:400, Novocastra,
Newcastle, UK) overnight at 4 °C. The sections were washed in

0.01 mol/l phosphate-buffered saline (PBS) and incubated with
biotinylated anti-mouse goat immunoglobulin for 10 min, and then
with horseradish peroxidase-labeled streptavidin for 10 min. The
peroxidase reaction was developed in 0.02% 3,3’-diaminobenzidine
tetrahydrochloride solution containing 0.003% hydrogen peroxide.
The nuclei were lightly counterstained with Mayer’s hematoxylin.

PTEN expression was compared with the expression of Ki-67,
cdk2, cyclin A, cyclin D1, cyclin E, p27, and p53, which were also
examined immunohistochemically. The staining methods were de-
scribed elsewhere (Fujisawa et al. 2001; Kato et al. 2003; Kyushima
et al. 2002; Watanabe et al. 2002). In brief, the antibodies used were
those for Ki-67 (rabbit polyclonal, 1:50, Dako, Kyoto, Japan),
cdk2 (rabbit polyclonal, 1:2000, Santacruz, Calif., USA), cyclin A
(clone 6E6, 1:100, Novocastra), cyclin D1 (clone DCS-6, 1:80,
Oncogene, Mass., USA), cyclin E (clone 13A3, 1:40, Novocastra),
p27 (clone 1B4, 1:200, Novocastra) and p53 (clone DO-7, [:80,
Novocastra).

Evaluation of immunohistochemical staining

The level of PTEN protein was expressed as the PTEN staining
score, which was calculated using both the labeling index (LI) and
staining intensity. LI was defined as the percentage of cells positive
for PTEN among approximately 1,200 cells in three randomly
selected high-power fields. LIs were classified into four groups:
group 1 (0% < LI <25%), group 2 (25% < LI <50%), group 3
(50% < LI <75%)and group 4 (75% < LI < 100%), and these
groups were given scores of 1, 2, 3, and 4 points (LI score), respec-
tively.

The staining intensity of the nuclei of tumor cells, which was
compared with that of adjacent stromal cells taken as a control with
intensity of +, was also classified into four groups with intensity
judgedtobe—, +, +,or + +, and these groups were scored as 1, 2, 3,
and 4 points (staining intensity score), respectively.

The product of LI score times staining intensity score was used
to evaluate PTEN expression as the PTEN staining score, which
ranged from 1 to 16 points. The expression levels of cell cycle
regulators were evaluated by calculating LI by the same method as
described above (Kato et al. 2003; Kyushima et al. 2002; Watanabe
et al. 2002).

p53 and PTEN gene mutation analysis

Polymerase chain reaction-single strand conformation polymor-
phism (PCR-SSCP) analysis was performed to analyze mutations
of the p53 and PTEN genes. In brief, DNA of endometrial cancer
tissues was extracted by a phenol chloroform method (Uchida et al.
1993). The oligonucleotide primer pairs located in exons 5 to 8 of
the p53 gene and the PCR conditions also conformed to the
methods of Uchida et al. The primer sets used for the p53 gene were
as follows: Exon5(sense,antisense): 5-TGTTCACTTGTGCCCT
GACT-3, 5-CAGCCCTGTCGTCTCTCCAG-3’; Exon6:5-TGT
TTGCCCAGGGTCCCCAG-¥, 5-GGAGGGCCACTGACAAC
CA-3’; Exon7:5-CTTACCACAGGTCTCCCCAA-3, 5-AGGGG
TCAGCGGCAAGCAGA-3"; Exon8:5-TTGGGAGTAGATGG
AGCCT-3’, 5-AGTGTTAGACTGGTAAACTTT-3.

The oligonucleotide primer pairs located in exons 1 to 9 of the
PTEN gene and the PCR conditions conformed to those used in the
method of Steck et al. (Steck et al. 1997). The primer sets used
for the PTEN gene were as follows: Exonl (sense,antisense):
5-CAGCCGTTCGGAGGATTA-3’,5-ATATGACCTAGCAAC
CTGACCA-3"; Exon2:5-TGACCACCTTTTATTACTCC-3,
5-TACGGTAAGCCAAAAAATGA-3’; Exon3:5-ATATTCTC
TGAAAAGCTCTGG-3, 5-TTAATCGGTTTAGGAATACAA-3;
Exon4:5-TTCAGGCAATGTTTGTTA-3’, 5-CTTTATGCAATA
CTTTTTCCTA-3’; Exon5:5-AGTTTGTATGCAACATTTCTAA-3’,
5~TTCCAGCTTTACAGTGAATTG-3"; Exon6:5-ATATGTTCT
TAAATGGCTACG-3, -AGCAACTATCTTTAAAACCTGT-3;
Exon7:5-ACAGAATCCATATTTCGTGTA-3, -TAATGTCT



CACCAATGCCA-3; Exon8:5-TGCAAAATGTTTAACATAG
GTGA-3, 5-GTAAGTACTAGATATTCCTTGTC-3; Exon9:5-
AAGATGAGTCATATTTGTGGGT-3, 5-GACACAATGTCC
TATTCCAT-3".

The 5-end of each primer was labeled with [-**P]JATP. SSCP
was performed according to the method of Orita et al. (Orita et al.
1989). In brief, electrophoresis was performed at 40 Wfor3 hona
5% polyacrylamide gel. The gel was dried at 80 °C for 45 min and
exposed to Kodak XAR film at room temperature for 15 min to
24 h with an intensifying screen. DNA extracted from lymphocytes
of a normal woman whose menstrual cycle was regular was used as
a normal control. Aberrant bands or mobility shift indicated gene
mutations. p53 and PTEN gene analysis was performed randomly
in 56 cases in the present series.

ER and PR expression analysis

Estrogen receptor (ER) and Progesterone receptor (PR) expression
was analyzed with a radioreceptor assay or enzyme immunoassay
at Kitasato Biochemical Laboratory (Sagamihara, Kanagawa,
Japan). Expression of 5.0 fmol/mg cytosol protein was the cut-off
value.

Comparison with clinicopathological parameters

Clinicopathological parameters of the patients were obtained from
the tumor registry of the Department of Gynecology, Kitasato
University Hospital, and compared with PTEN expression.

Statistical analysis

Statistical analysis of the correlation between the PTEN staining
score and the LI of each cell cycle regulator was conducted with
Spearman’s rank correlation test. The Mann Whitney U-test was
used to examine the correlation of the PTEN staining score with
clinicopathological parameters, p53 mutation, and ER and PR
levels. The correlation between PTEN gene mutation and grade
was analyzed with Fisher’s exact test. P-values less than 0.05 were
considered statistically significant.

Results

PTEN protein in the proliferative and secretory phase
endometria was detected in the nuclei of endometrial
columnar cells and adjacent stromal cells (Fig. 1a,b).
The PTEN staining scores of columnar cells in the
proliferative and secretory phases were 13.343.5 and
9.0+ 3.1, respectively (Table 1). The former was signifi-
cantly higher than the latter.

In endometrial hyperplasias, PTEN protein expres-
sion showed the same pattern as in normal endometria
(Fig. 2a—c). The PTEN staining scores of SH, CH and
CAH were 10.1+4.4, 12.3+£2.9, and 11.6% 1.1, respec-
tively (Table 1), and were not significantly different from
each other. The PTEN staining scores were not signifi-
cantly different between normal endometria and endo-
metrial hyperplasias.

The PTEN staining in a case of G1 adenocarcinoma
was entirely negative, (Fig. 3a). In a case of G3 adeno-
carcinoma, almost all nuclei of the cancer cells appeared
positive for PTEN (Fig. 3b). The PTEN staining scores
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Fig. 1a;b a PTEN protein expression in the proliferative phase of
normal endometrium. Almost all nuclei of glandular cells show the
immunoreaction (PTEN staining score 16, x200); b In the secretory
phase, the glandular cells are slightly positive for PTEN in the
nuclei (PTEN staining score 4, x200)

of G1, G2, and G3 endometrioid adenocarcinomas were
7.6+£5.2,9.6+5.2, and 11.9+3.7, respectively. The score
of Gl adenocarcinomas was significantly lower than
that of G3 adenocarcinomas (Table 1), and was also
significantly lower than those of endometrial hyperplasia
and the proliferative phase endometrium (Table 1).

PTEN staining score was positively correlated with
the LIs of cell cycle regulators such as Ki-67, cdk2,
cyclin A, cyclin D1, cyclin E, p27, and p53 (Table 2).

PTEN staining score was not significantly associated
with clinicopathological parameters such as FIGO stage,
myometrial invasion, lymph-vascular space invasion
(LVSI),:lymph node metastasis or group (group 1, can-
cer with coexisting endometrial hyperplasia; group 2,
cancer with coexisting normal endometrium; group 3,
only cancer; Ohkawara et al. 2000) (Table 3).

The PTEN staining scores in cases with wild-type and
mutant p53 genes were 7.4+ 5.3 and 11.9+4.6, respec-
tively, and the former was significantly lower than the
latter (Table 4). In contrast, the PTEN staining scores in
cases with wild-type and mutant PTEN genes
were 884353 and 7.746.0, respectively, showing no

B
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Table 1 The correlation between PTEN staining score and normal endometrium, endometrial hyperplasia, and endometrioid adeno-

carcinoma of the uterine corpus

PTEN staining score

No.of cases P-value
Mean + Sb
Proliferative phase 8 13.3 £ 35) . 3
0.0208 A
Secretory phase 11 9.0 + 3.1) N.S.
Endometrial hyperplasia, 0 10.1 N 4.4
simple(SH) : T INS.

. . 0.0046
Endometrial hyperplasia, 4 123 s 2.9 7 N.S. | J
complex(CH) i ) 9 3

N.S.
Atypical endometrial hyperplasia, - 1.6 N R 0.0101°
complex(CAH) ' ’
Gt 67 7.6 t 5.2 ] J J
S
G2 24 9.6 + 5.2 0.0004
G3 26 11.9 + 3.7

'p < 0.05 ; significant, N.S. ; not significant, Mann-Whitney U test

significant difference between them. When analyzed in
relation to pathological grade, PTEN staining scores
with-or without p53:and PTEN gene mutation were not
significantly different except these between G1 vs G2
with p53 mutation (P=0.04). PTEN expression was
high in G2 and G3 with PTEN gene mutation, although
statistical analysis could not be conducted because of the
limited” number of cvases. PTEN expression with or
without PTEN. gene mutation was not significantly
correlated in each grade examined by Fisher’s exact test
(Table 4). y

The PTEN staining scores were 6.5+ 5.3 in the cases
with ER 2 50 f mol/mg protein and 9.5+4.9 in cases
with ER <50 f mol/mg protein, and were 6.6+5.5 in
cases with PR > 100 f mol/mg protein and 9.7+4.8 in
cases with PR < 100 f mol/mg protein. PTEN expression
was significantly lower in cases with either a high level of
ER or PR than in their counterparts with low receptor
levels. PTEN staining scores of each grade were not
significantly correlated each other in either high or low
ER and PR groups. Gl with high ER (P=0.079) and
PR (P=0.026) groups showed lower PTEN expression
than those with low their groups (Table 5).

Discussion

The PTEN staining score was significantly higher in the
proliferative endometrium than in the secretory endo-
metrium in this study. Mutter et al. reported that all
endometrial columnar and stromal cells in the prolifer-
ative phase were positive for PTEN, and that PTEN
expression was decreased or absent in the secretory
phase (Mutter 2000a; Mutter et al. 2000c). That result is
similar to ours in this study. This indicates that PTEN

protein may be induced in the proliferative phase as a
negative feedback response to the stimulatory effect of
estrogen on proliferation, and may be decreased in the
secretory phase due to antagonism of estrogen’s action
by progesterone (Mutter 2000a; Mutter et al. 2000b,
2000c).

PTEN gene mutation in endometrial hyperplasia with
or without atypia has been detected in 19-55% (Ellen-
son 2000; Maxwell et al. 1998; Mutter et al. 2000b). In
contrast, in this study, the level of PTEN expression in
endometrial hyperplasia as examined immunohisto-
chemically was not different from that in proliferative
phase endometrium and also showed no significant
correlation with the subtype of hyperplasia. It is sug-
gested that PTEN staining using the present antibody
might not be associated with PTEN gene mutation in
endometrial hyperplasia, although we have not exam-
ined the mutation.

It has been suggested that there may be two different
sequences of the development of endometrioid adeno-
carcinoma; one develops through endometrial hyper-
plasias and mainly consists of well-differentiated cancer
and coexists with endometrial hyperplasia (Ohtani et al.
1999; Fujimoto et al. 1998). The other is an estrogen-
unrelated type that originates de novo from atrophic
endometrium and develops into poorly differentiated
cancer without endometrial hyperplasia, and is associ-
ated with gene mutation of p33 and c-erbB2/neu
amplification (Sherman 2000; Ohtani et al. 1999;
Bussaglia et al. 2000). The latter type of carcinoma oc-
curs not infrequently in post-menopausal women and
shows aggressive behavior. The former is known to be
promoted by an unopposed estrogen environment
(Fujimoto et al. 1998; Sherman 2000). ER is first phos-
phorylated after being combined with estrogen and is
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Fig. 2a-c¢ a PTEN protein expression in endometrial hyperplasia,
simple type. Almost all nuclei of glandular cells show the
immunoreaction (PTEN staining score 16, x200); b PTEN protein
expression in endometrial hyperplasia, complex type. Almost all
nuclei of glandular cells show the immunoreaction (PTEN staining
score 16, x200); ¢ PTEN protein expression in endometrial atypical
hyperplasia, complex type. Almost all nuclei of glandular cells
show the immunoreaction (PTEN staining score 12, x200)

then activated by changing its conformation. Activated
ER combines with the estrogen response element in the
nucleus and induces the expression of transforming
growth factor-1 (TGF-1), epithelial growth factor
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Fig. 3a,b a Negative PTEN protein expression in endometrioid
adenocarcinoma (G1) (PTEN staining score 1, x200); b PTEN
protein expression in endometrioid adenocarcinoma (G3) (PTEN
staining score 12, x200)

Table 2 The correlation between PTEN staining score and LlIs of
cell cycle regulators in endometrioid adenocarcinopma of the
uternine corpus (L7 labeling index)

Cell cycle regulator r P-value
Ki-67 0.32 0.0006"
cdk2 021 0.0289"
Cyclin A 0.34 0.0005"
Cyclin D1 0.19 0.0428*
Cyclin E 0.24 0.0090"
p27 022 0.0208"
p53 0.44 0.0014"

* P <0.05 significant; Spearman’s rank correlation test

(EGF) receptor and cyclin D1 (Hata et al. 1998; Kato
et al. 1998; Weng et al. 2001). Subsequently, it activates
a PIP3-Akt pathway that causes cell growth and inhibits
apoptosis. Then, by activation of the estrogen receptor
through GRB2-Sos-Ras, resulting in activation of the
She-MAPK or Raf-MAPKK-MAPK pathway, cell
growth is further promoted. In normal endometrial cells,
PTEN suppresses the estrogen-stimulated cell prolifera-
tion by dephosphorylating She, FAK, and PIP3 (Gu
et al. 1998; Mochizuki 1999; Tamura et al. 1998a, 1998b,
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Table 3 The correlation

between PTEN staining score Clinicopathological No.of PTEN staining score P-value
and clinicopathological parameter €aseS  Mean + SD
parameters in endometrioid N
adenocarcinoma of the uterine  Stage FIGO 1 76 8.9 * 4.9 I vs
corpus FIGO I 12 9.7 + 6.3 I vs
N.S.
FIGO I 26 8.9 + 5.6 I vs IV
FIGO IV 3 9.3 £ 4.6 Tvsll, W, IV Y,
Myometrial <1/3 53 9.7 + 4.8 N.S
invasion 13s 56 8.2 & 55 -
LVSI - 80 8.5 + 5.3
N.S.
+ 28 2.9 + 4.6
Lymph node - 92 8.9 + 5.2
N.S.
metastasis + 13 10.5 * 4.7
Group 1 49 7.9 + 5.4 1vs2 )
2 50 9.2 + 4.9 1vs3 N.S.
3 15 10.9 + 4.6 2vs3 J
LVSI ; Lymph-vascular space invasion, N.S. ; net significant, Mann-Whitney U test
Table 4 The correlation
. PTEN staining score PTEN staining score
between PTEN staining Score, Mutation No.of P-value Grade No.of P-value
and p53 and PTEN mutation in €as€S  pNean +  SD €a5¢S  Mean SD
endometrioid adenocarcinoma
of the uterine corpus G1 34 6.6 + 5.5 3
- 44 7.4 + 5.3 { G2 6 9.2 ES 4.3
G3 4 12.0 + 0.0
ps3 0.0094" N.S.
G1 4 9.8 E 4.5
] 0.04*
+ 11 11.9 + 4.6 G2 4 15.0 * 2.0
G 3 107 = 6.l )
Gl 2 713 & 5§ )
- 37 8.8 + 53 { G2 9 11.4 E 4.8
G3 6 10.7 + 3.3
PTEN N.S. N.S.
Gt 17 6.9 + 5.9
+ 19 7.7 + 6.0 { G2 1 12,0
G3 1 16.0 J

'p < 0.05 ; significant, N.S. ; not significant, Mann-Whitney U test

1999; Weng et al. 2001). It is thought that Shc, FAK,
and PIP3 cannot be dephosphorylated when the PTEN
gene is mutated and cell growth cannot be inhibited. (Gu
et al. 1998; Mochizuki 1999; Tamura et al. 1998a, 1998b,
1999). Mutation of PTEN has been analyzed in various
advanced cancers (Steck 1997), and detected in 34-83%
of endometrial adenocarcinomas (Bussaglia et al. 2000;
Ellenson 2000; Kurose et al. 1998; Levine et al. 1998;
Maxwell et al. 1998; Mutter 2000a). In the present study,
PTEN gene mutation was seen in 19 of 56 cases (34%).
Our data showed that PTEN expression was decreased
in G1 more than in G3, endometrial hyperplasia and

proliferative phase endometrium. There are reports that
PTEN gene mutation was detected in well-differentiated
carcinomas, including brain tumors (Sano et al. 1999;
Steck et al. 1997), and carcinomas of the prostate (Girl
and Ittamann 1999), breast (Perren et al. 1999), and
thyroid (Gimm et al. 2000).

No correlation between PTEN gene mutation and
PTEN protein expression was observed in our study and
there was also no difference when examined depending
on each histological grade. The reason for this may be
that the PTEN gene is frequently mutated as a frame
shift in the phosphatase domain (Hinoda et al. 1998;
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Table 5 The correlation between PTEN staining score, and estrogen and progesterone receptor expression in endometrioid adenocar-
cinoma of the uterine corpus

PTEN staining score

PTEN staining score
f mol/mg protein No.of P-value Grade No.of P-value
€aseS  Mean + SD cases Mean + SD
a U 6.2 + 52 )
High(Z 50 18 6.5 + 53 0 -
gh(=50) { G2 0.07
1 12.0
ER o024 & N.S.
@ ¥ 8.6 £ 50
Low(<50) 77 9.5 + 49 { G2 19 9.7 + 5.4
G Y 11.2 £ 38 J
c1 18 5.6 + 48
High(Z 100) 22 6.6 + 55 G 2 4.0
) 0.026*
14.0
PR 0.0256 G3 N.S.
Gl1 37 2.0 + 5.1
Low(<100) 72 9.7 + 48 {Gz 17 9.8 £+ 52
18 10.9 + 3.7

‘p < 0.05 ; significant, N.S.; not significant, Maun-Whitney U test

Maehama and Dixon 2000; Parsons 1998; Tamura et al.
1999), whereas the epitope recognized by the antibody
that was used in this study was located around 200
amino acids from the C-terminus. Therefore, cases of
cancers with PTEN gene mutation might not have been
detected by immunohistochemical staining. At least
some PTEN gene mutations are not expected to be
detected by this antibody.

In our study, high expression of PTEN protein was
observed in G3 endometrial carcinomas, and was sig-
nificantly correlated with the LIs of cell cycle regulators
such as Ki-67, cdk2, cyclin A, cyclin D1, and cyclin E.
We have demonstrated that these cell cycle regulators
were positively correlated with histological grade of
endometrial adenocarcinoma (Watanabe et al. 2003). It
has also been reported that the high expression of cell
cycle regulators occurred in poorly differentiated cancers
(Sherr 1996; Weng et al. 2001). Therefore, it has been
suggested that PTEN protein is expressed as a negative
feedback response to control cellular overgrowth
(Campbell et al. 2001; Kato et al. 1998).

PTEN expression was not significantly associated
with clinicopathological parameters that we examined.
However, as it was correlated with cell cycle regulators
indicating higher proliferative activity, it will be neces-
sary to follow these patients for a longer period to
evaluate PTEN expression as a prognostic factor.

In the present study, PTEN expression was decreased
in well-differentiated adenocarcinoma and wild type
p53, high ER, and PR groups. It is known that p53
mutation is a late event in endometrial carcinogenesis
(Kohler et al. 1992) and expression of both ER and PR
is decreased or abolished in poorly differentiated endo-
metrial cancer (Ohtani et al. 1999). This may indicate

that decreased PTEN expression is involved in the early
stage of carcinogenesis of the endometrium. PTEN
expression was high in poorly differentiated cancers.
This suggests that PTEN protein may have been induced
to inhibit the aggressive growth of the poorly differen-
tiated carcinomas, whereas in well-differentiated cancers
PTEN may have been expressed at a low level. It is likely
that in poorly differentiated cancers, the mutation of
more critical genes than the PTEN gene such as the p53
gene are involved in the acquisition of more aggressive
malignancy.
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advanced cervical cancer patients?

RIERSRAR €Y 2 —@AH

FRUEICHERD ?

Dose neoadjuvant chemotherapy followed by surgery give the fmpact on survival of

(T N BE

YAMAGUCHI Satoshi KOJIMA Atsumi
AR BT & k¥
ASAHARA Ayako TAKEMORI Masayuki

R HHE KBS He &b
YASUDA Shintaro TANAKA Tatsuya
A i — BB

NISHIMURA Ryuichiro

BHEIIODVTLE2—7 3.

Friedlander 5" (& U FERBOBRETIICH U TEREL2E
WP HSHIREAICKIT U 1B TIT S 1L3HER neoadjuvant chemotherapy
(NAC) HFBAZINTEFBESELTVE. BEETI, HEHEHSE
FICEL>TITHODNBNACILEBNEESZ LW I &3, rando-
mized study 5 80 DBREDFF—BULLERBEEL->TVE, —~
F, FWICRIL->TITbh 3 [HETNAC] BERBRICHL T70% &
CABPBVEMNEERL, FEESREHEMEEIENTEBUT
L, U NBHEBREOMINGBHRIIHL TLH5BEOMEI R
TZS. LoL, InPRALTBEORYPTFRERALEETVAO,
KOWTOBEREZAREBELATEVEY. ZTOEEMO—-2ELT,
NAC %" surgical staging D&iIHCITHh 3-8, [ED L D EBHO,
EDEDBRBEE NAC THRELTVLADHL ] EVWSEILBTHMIS
N3BRP ZTOFBEEERICLTVEEHEEbhS. FBTRIFEES
FRELTITHNBHEFINAC 2 H < HREDHRME TOFEE LEAD

W TH TEmm, FEmicpas (NAC), (CPEAORIE, T@ ]

NAC ICRHWShBLI X &
R

YALITF v Ekeydrug £ LT, EADNKL
DHDEFEMAA DU HFRRENE<HNLS
ATVBRP(F 1) FEAEDLY X ITL
NT0%LL LOBOB—RBHBHBLATEY, F
BEEEMUERBICERINOEVEBE TS5 2
LEHOLEHTERLEELRE, 0L BN
= RENRITAREEER AV E LT, BHRENCHT
B{LEBIEDOBREN I 15 030%IBE LT
LEEZDL, YIENGIRE UL THYMOR VLY
WEEMY, FIENEEAT 3 EI0ARITEEN
HEROBR» L EHINTH S, KFEMN L NAC
LY XY THSBOMPHEY 0w ba—- L%

Y
el

0558-471X/04/¥50/ H /JCLS

F2IRLE, BETIE, %45 & 512 pacli-
taxel, irinotecan, gemcitabine X ¥ ¢ A XhD
DHD, RHOBURPENTREATNS,
B8 NAC OS5k L Ik

NACDOERIEEL - L LT, RAKRS
(fRE) CBIRMIRS (81E) LThhTinsg,
I EHOEENBEE Y LT, LhSEIHER
ERBETERLENE MY, FHMERTH 5.
BORTIRMFELRFRTHY, B+ e LTe
ZAFIZBWTERTREESHN A LS
Lo TE&E7:.

NAC D5 )543 weekly 25621 A & T X
ing,%DMﬁélﬁHﬁmﬁ%#BSﬁﬁ



TEHSHICET 5 FlIL Sk (NAC) BT HREEIED, ?

@ 15

g1 ETFEEBIINMT DY XT5F % key drug & U 7-#81 NAC OFE (Gadducci

A et al, 2001" KOMZ)
B R mEm

Dottino

. Ghemotherapy
- romime

f§ﬁ$km$i

28 CDDP + VCR + MIT + BLM 1009  33%

2
Leone 3 56 CDDP + IFQ 54% 7%
Benedetti-Panici 4 75 CDDP + BLM + MTX 83% 15%
Benedetti-Panici 5 26 CDDP + BLM 88% 19%
Bolis 8 79 CDDP + IFC 69.6% 5.1%
Marth 7 15 CDDP + 5~ FU 3%  27%
Sugiyama 8 23 CDDP +CTP -1l 8%  13%
Lai g9 59 CDDP + VCR + BLM 81.4% 18.6%
Serur 10 20 CDDP + MTX + BLM or 90%  10%
CDDP + VCR + BLM
Colombo N 100 CDDP + VCR + BLM 9%  15%
Pignata 12 27 CDDP + VNL 81.5% 25.9%

CDDP. cisplatin | VCR. vincristine ; MIT. mitomycin-C ; BLM. bleomycin ; IFO,
ifosfamide ; MTX, methotrexate ; EPI, epirubicin ; CLB, chiorambucil ;. 5-FU, 5-
fluorouracit . CTP-11. irinotecan ; VNL. vinorelbin.

Studies assessing neodjuvant chemotherapy before surgery.

2 BOMP %

BLM  (7mg/m?) [ A
VCR  (0.7mg/m?) i
MMC - (7me/m®) i
CDDP  (80meg/m?) !

BLM: JUAIRAYY VOR: E/HURTF

MMC : RABTAY 0 CDDP YA TISFY
LECEAE 3~ 4 BT EICHET
B 5 & Tirbh, g7 o b3 —idnn,
UL, NACOTIREIZ 20 BZ£ 4+ Wiz kY
ZPICELIEELHBETHS. NACIZIE KX
I ODERRHIBRMAFEEh TS, —DiF,
FIEE & B8 L 2 B0 4 B RO g/ A
THO, G213 L EEE L & OMNEREE
NOEEOMRTH D, BARIHE S B8
EX DR, FHTEAIEEINIRAES R
BILPREATT BB RETH BN, SbT
SHUHREENETE0%6, CREEELT
BRI bRARETHAS. YV SEEin &

DRNREAND DRI EFTED T 1 7 L LD
HEAHER I N THE3NETHBY,

L L, NAC HEER: 5 FHi~0®AFRE
THBLULE, InHEYTEOBE IR
NDORBLEYDBANVETH S L, BBk
ANOBTEROASE N, Thbb, NACL Y
AVELTRERBMICHT2EMENEL, L
PEBROERALABETH I I L HLEEh 5,
NAC (ZBH¥ 2 EBEMME 417> T\ 3 Sardi 67
» “quick VBP" &S AEHINACIRZOR
KWL P AV EVZADE, FOTT b I~ LIL
CDDP + vincristine (VCR) + bleomycin (BLM)
Z1I0BR T3 - ABITT248DTH B (&
3). EHDOEMNAC £ LT, CDDP (50mg/
m?, dayl) + VCR (1mg/m?, dayl) 4+ BLM (25mg
/m?’, dayl) % weekly T3 2 — {74 3 H
BEMPHEERTHE, BTROBEIZE, NAC
HAM ($930~40B ) O TH# 2 ~ 3BEAILIAIC
FHRENEITEN TS,

bHibhd irinotecan (CPT-11) -+ mitomycin C
(MMC) iz &k 2 NACY (R 4) #HMA TS,

“@9
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#3 Quick VBP &tk

4 CPT-11+MMC %

day 1 2 3 13=2R 2=
VCR  (1ma/m?) | 155 day 1 8 15 29 3 43
BLM  (25ma/m?) Lol smiE CPT-11  (100mag/m?) I
CDDP  (50mg/m?) | 15% MMC (10mg/m?) ® !

VCR:EVOURFY BLM: JLFTAI
CDOP : Y RATSF

LEBAE08MEIBT 3 1T

ZDL Y XV E AT NAC 128 A U B,
DOHMBERARHT, & <IZINAC Tlrbhn

13—=2/1 5 ATS%DENENEABOND,

QEREE & LR ITTHEREEICLEE
T% 5,

QF it >REBEDOREHN QOLD 2%,

HETHH LLL, TEEEIZANT S key
drug TH 5 CDDP # & F W2 &2 5 ¥HEHE#E
ELTONACL P x v e LTIHEEAM»ED ., &
BORE N FHND,
#igi NAC " EMIFRICE A D
B8 % BT L /- non-randomi-
zed study

Serur 5@ {2k 52— MR TIR, WHET
b stage 1025 W Z1C, NAC HIRBHIEE (20
A) LHRAHTEREE (32A) MHE S Rz NAC
& CDDP + BLM + MTX & 5\ 2 VBP # 4 H
Wio, NAC OBHFEIZ90% T, HEEOLZH
EFISR NACHIZE L EEh TRl bbb
3, SHEATTHEIL NAC #80%, BEHiE69% T
AEENSH > LWEL T35, Benedetti-Pan-
ici 57 128 ADBATEST L - BHE R LRI
LT NAC Hiifiifi & 17 - 251, 10 £ 77%
{3 stage 1b2~ la bulky : 91%, [Ib:80%, M :
45%TH by, ERMNEREEIT-ABLDET
®BAFTH -7z, Hwang 5% (FBOADIEEIR 4 cm
L k> %is% stage 1b~ b (24 U T NAC (BVPR
#) +REBHHRTE2BITFLAER, S&E, 108
ERAETERENTNE2Y, 794 L BRI L T4
ThoeBMEL TS,

UL %L ¥ % < O nonrandomized
study S F R E HFT NAC A PR LA 6 /567

88x

CPT-N:AU/TFTHY MMC: YA YA/ C
LEEE 4 BT EICHT

AHEM A TR L TIdV 34, EORBLTERRD
LEIZWO Y [Z 08 FRI1E KM randomized
study I LD EITT oI LEMNH 5] L&ITHh
TW3,

i@ NAC (ZB8¥ % randomized

a8 study

NAC DH M % FF L 7- randomized study {3
EbDHTLAN, TLEYF O Sardi 52 11,
309N DR T _EH % stage Th % RD 4 FE12 4
4 T randomized study # 17 » 2. QIS BERE
(RT) B¥ (KS150Gy +RENBIS) , OBHI+RT
. @O NAC (quick VBPx37 — 2) +RTH, @
NAC +HUGHHEE. ZO&ER, 84, RO T EE
Mm% OETFEIL, OF48%, O841%, OF :
54%, @B65% TH -7z, NAC % & A QD
B LORICERZLd b 510, OBLORH
DO L OBOMIZIZIERENS - 7. Fifi
FERLIIDR80%, OW56%Th»7:. KL L
T, NACiz&k W PHRISREL, FHigny 224
RFThoBEAEEN, RERE, U ik
BLUEABDEIUBI LN TERE L.

Chang 5% & &R ¥ Lk % stage Ib2, Da%
X&IZ, AR Sardi 67 & & o 7= < [@E#E D NAC
(quick VBP) # 3 I — 2D gIcBii % 17 - 7=
NAC ##68f5 & RT Hi 3 BE5265 & o 8 € random-
ized study 2177, NACBROFHTY v /30t
BLEDY RV HFHHERI AR (28%)
SO AT RIRE & T 7. FORER, b
39, ADEEMN T, 2 £4£ 77513 NAC B181%
& RT#¥84%, SHFEFEIT NACH70% & RT 8
61%7T, LLIZHEESED AN 51,



TEHBEIIN T R FHE (NAC) B TRAEIHD, ?

Benedetti-Panici 5 *{Z & % randomized studylt ¥
SR Lrzigstage Ib2~ M ¥ L TCDDP% ~—
ZE L=NACDOBIZHBEHR 447 - = NACH
(16045) &, A ML BEAMS % 1T 5 7= RT B
(143%) 2B LB 3 AR TH 3. NACD
LOAVE—BLESDTIREL, BIF5EH
240mg/m’ L L) CDDP % & A 72 S AIDEREET
HEZLENBERMHL L, #ik0y X 2HFIC
45 FEBIRILO ({L¥m, RT, WL Y)
DBERIFBEORY VY —i2FBRbhi. 708
R, 24D S FEFEEIT NACES6.5% & RTH¥
MABTHEBEND -7, &7, BERMAO 5 E
LHFRTRD L, stage [b2~la TIZINACH68.9
% & RTBES0.7% CHIBEMNH - 7248, stage Ib
TId NAC ##58.6% & RT B¥56.5% THEEZL L,
stage l T £ 24 NAC $41.6% & RTE36.7%
THEZLLTH 7,

Napolitano 6™ {3 SHE ¥ L% stage b~ b
XL T, NAC (VBP X 3 0 — ) +AREHiBE
12A & BB EIEE (CH) 64ADHETD ran-
domized study %17 - %=, Wi ORHMERN ) 2 2
AFH B - B S I BEHRBRAEME ATy
5, TORR, SELEGFHIL, stage Ib~Na T
INACH786% & CEE . T32% THEX & L,
stage IbT¥ NACHF68.7% & CEI64.3% CTHEE
BLTHo7h, SEBREGETRS &, stage
Ib~ HaNACHET77.1% & CRE64.3% THESE H -
7=4%, stage b TIZINACHS6.2% & CE¥57.1% T
FRER LMok BRIINACIZLDEL DA

EHNTFMAME LN EDOTHREAMEE AL L,

BB Y 1 XiE NAC DWEI
HETHh?

Bl @ randomized study Tid, W h £80%
EHBADLNACOBOL-RBHENBLATIZL
5, L2L5SHEEGFRTIE, NACHIBBHisEM
RT BB R REN+ RTBEIC AN TR RER T
BMEMIZIZSHHEDD, S LEEBENTIR
TVEhTHEAL, 2 TRKEN L3
Sardi 5% HHEEY 4 XDk & WOHEITHIZ E NAC

B8z

L K&

+HRIEHOFIMESRB AL LTHEDICH LT,
Benedetti-Panici 5*' & Napolitano 5% (1 JEJE 4
A X0 RGN 2 EF R AE,
EHRTABBLESTWBZLETHE. BED
Huang 6 D& T4 S5cm ML EDOREES 4 Xit
WiEt NAC D Y A7 IRFTHhBLLT VS
Sardi 5% 7213 A NAC +IRGHRED SEFIC L
THBBHBREET > T AEMNZFOERAL
oTOarEHRE ULV, 172 LTNACH
ED LS HEREETHPIEEY 1 LOBRIZH L
TN EDTHE2OPBREERELSHOKRITS
BTH3.

B8+ NAC HOBINERORIERD ?
NACIL L W EHLBEHBINUIRLE S h i
(down staging) $B&IZIE, BANISSEE AL,
B IRANEEDB I ENTELZ &2
+aha e IANBORTHS, Thabb,
NACIZ & O M b A Hb Ml & down stage L CILKE
TERRNATEEL E 5720, DbiMNTa~Ib
AL iz > THIERNA TR E 55 Z & A5R
ShTH3®, LaL, S TCONACH X
BHEE, FR~OEEFEEMELELZ L%,
FEROBRBUELABEDBILIZH Y, G/hFEHE
BEE TR ki EBbhS, ks,
NACH Y 2R o MFNOREIRILH FE2MH &
ToTRUCHTHRTESRS5THSB. LTy
CRERERTICE L TIE, NACAHEDORE ETY
PEAY: (L2 R S PN R Y D
U RHiREE BB TESRE S L EF Y R {3B
by,

NAC (1Y) > 1\ %
WMPEEBHD?

REDOEHEZWIRDOESEE-TLTE, ¥
AT v BRI £ ERECEET 5 2 &
BREETSH O, ERETDEVIRY MR ED
HEERTELL., &5, LBBAICE kL
72 ) Vo EERRE L R Wik O RRBIAT R CREBAT A

8@z

8 1
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LEESTIRE L. LEssT, NACH Y vt
FEERMIZE A ARBII OV TOFRME L8
Luvat, NAC #E8NY v BB OBER %
Wb ExElE s L8 OWENHSL. Thot &
EHB &, NACHROHEMNY v 3HFEIZLD
HERl & h-sRiRBEE: . T b2~11b H10~25%,
b 3A30~50% T, NACRID Z hZ hOBERMH
SHEXNAMBMEL DBV LEHEZATH
HE

HEE D ) v S@AOERIZE, BRI, FR
OREEY A X, BB R EOBRSBIR &
hTuvad, NACHIZEW TS U v/ ilifiBo
PRt ST BIMATOREIE Y 1 2 L {34 5 2 & A
EERTHD. Giaroli 6™ 13, BERT LiE
(stage Ib bulky ~M) 12 L T, NAC (modified
VBP) %7 A B%OBEBRN Y/ EEEOBTEE
ERENRS ZOKR, Vo SEEEBERIIAEE

EMN3cmEF TEIZERTI%, 3~4cmT10%,

{~5cm Tid25% TH 7%, —¥F. Scm % LEH
LREHITIZ60% DEOBMER T H - 120, NAC
& 3em &AL -2 BAITIIMBIZE T L A,

7, NACIZ& ) CR & & - z56fpTid ) /%

HBBIBERHL T2 L FOATH > LDIZHLT,

stable disease T & - 7236 A 124 A (66.7%) #»}
Bt TH T eh 6, NACHDOEHIZEIT S
Uy SEEBOBEZEREEL, NACHIDOHEE
H A LRI AT ARSI T 5
HHEENREOEO L EAMLA 7, TEN
280 \HGERRIEEThH - 2 BED 2 FHIHN
FFEIZ9.2% TH =Dz LT, | ~2@ T
118970%, 3L ETEHT»25% - KRELHE
ENH o, PLEOBRY» S, NACRICKTFIE
BIEN 2em BUTFich 0, U v/ ERRIE» D
A EEMO L ORTHIC L O RBROTHLE
Hh BN, BRIFMBIE2cm LLETY ¥ 3 Wi#g
PBETHAIBBAERNBE I Hh, 2bd
TFHARTH D LMHE ST,
BEDZE#ds, NACHEDREDY /3
BBABEREIR VLY, £LF0OI EREMT
FHORBLIFE L TH BT 2OTIREMIIR

ERTROLAEVEDD, kX)) A4HAFTH S
) BB OBEREE NAC AL ER TS
TENERLL, FREBHBEVILLEDND,

FHEATECTEENIILTHN, ThiE
TELILEBRETY, PHOEERA LD
BB FARETHAILIZEDLD T,

NAC Z %178 € - FHED
BRI LRy ?

FHRORERTE L, AT, 5E
DORERACIRERY, VBRI, v
EBLLYDYZVBATHED RN, NACO
BEICK S THIREEL L TORMERES 20
RACEREOBMAER TR TS, LhL,
BB NACHIIZHTFEL R Ehbd ) 20
RAFBFMBIIIERE AL - BETH D,
2FD, WATNACIZ & D Y A RTFHHEL
EEAOCNIBEDHBIREEESTH,IR8EL
WHITH B, Sardi 5" O w b - LT,
WHROBAMENE S 535 & 2z L THS
BRESMBMERTVWS, —~%, Napolitano 5%
DT I-NTIE, Y AZERFOERS bRE
M LT ORBATRBEEA BT hTws. F
B, AEOASARIFRETREABELTH
B, BREROTAMEMELAE IS, i,
NAC &z LTI, thigl-BCkyERik%
BT 5L MBI TVE,

BT, NACHIOMEFTHIZ /G LTt
DWERENTHOIh B Z L NERNTHD, 3L
AEDBETHFRERERVBIRENA TS, £/
IR REA BT 32T 35 ORI R
HTh5.

88y TS BEHT NAC

Bl U T %72 NAC OBDIE & A & HTESES
ELREZRTEENTHD, EHEBRECHTS
Hinl NAC I+ 5 &b v, BHBED T
BEBTRTHHLZ Lo, {LFHENHIEEINT



TEFRIINT 5 UL YA (NAC) 1 PRESIHEY, ?

Va5 A, NAC & LT O BRRIIME LB
NTHFEIENZ EAHME 2R TS, Panici
5% (242D TEH R stage 1 b2~ 2% LTNAC
EMEAT L, 79% (3361) B (CR7%) %18
7z, 3329 THUGR THIAETREL 2 D | Hifk
DR Tl CR7%, PR57% T, B8R v
IEEREBIRISB T H 7. FOFE, NACEY
o> 5 FATFRII84% & BT LEIEDIBE L FR
BIZRITTH -7z, Zanetta 5% 32LA DM T8
HIREIZH L T, CDDP (50mg/m?, weekly) +
epirubicin (70mg/m? every 3 weeks)
BHEET% (CRI9%) ThH ~7=. 2% FHi%
S e ht, IREENCRIE LA - 7. Iwasaka 69
{3165 > % ER BR 9% stage IB-IVIZ 5 L T, CDDP
+MMC +etoposide 12 & 5 NAC A 55 7 - 7248,
50% DEHE (CRI9%) Tho7eBWEL T
5.

BErORE” £ &0, GHERBICNT IR
D NAC IZIERF LBHRIC T 32128 0oFMitE
LW OVEMETO—-BNRECHL LR
s, FHRERBTHBE I Lo o2 RkinR
KEMEE» T T TE AT REAFHATE L
WeELILRD,

H&FICHT B NAC D
& MEsR LR

FHTE, MABRALLERELEANES
(JGOG) 1B W TI19914E » 519974 & TSR
b stage T LT, #ilif NAC BE (34f5)

8@

L FHHME (220) OMTHMEIL LB pilot

study 24Thh /2. NACE CiZBOMP#E 2 7 —
AD%, LEFEREisETahs, £, W
BEQIDRATHY X o RTEBTOEH LT
RBRBHBRERVEMER TS, ZOKR,
NAC O £5531361% (CRO%) Ta b, MER
HEBEAEBMINACHTERIIBEETSH »
e, U yAHEREIIAREZEREY AL
Mol LIANSELEFERLRI L, FiHhiEO
90%IZ33 LT NAC 67 % L B RICIREK L & -
. ZO&SIZHB A B AR E - BRE

ERERT L,

8

LT, EFIB O D £ 8ERE Lt iz, kb
EELEGIH FEEIC L O REMIZ NAC IHIZH
DO L RLTREERE . Lid0 A, 2ok
NAC EBIZ K & i THFH I D L i &t
FRIRGREBR E sk a -,

BE, BABKIEEMRE S L —7 (JCOG) 2
&0, BERT L stage I (bulky) /stage [I
1233 U T, #fidT NAC (BOMP) B & RiBHitED
fl T randomized study BT TH 5. WML
SICMRaaRE S LR N EInE h b
TOLIA-LTHSL, HRETEHDPEZONACDH
randomized study T& 0, %< OLEHE &1 M
Fahs.

NAC (T % XK[E GOG
FIATI

HK[E GOG Tid NAC IZB8¥ 3 randomized study
REThRTUEVAY, 1995412 pilot study & LT,
SHERR T L7 9% stage Ib bulky 2% LU T#i#i NAC
(CDDP+VCR) 3 7 — 2 547> T82% D& &Y
BERIL LY, LZ a0, RETRBAETE
BEITH LTI S S Al L > T
Va3, B LY AKX SN concurrent che
moradiation DRI LK@, &, ZTHHANCI 7T
DYAAY MCXDHERENDIZRAT, HiH
NAC (BB 2 EEPRMBRIS P S hic s & & -
TW3,

88

B8z HLuNACL I AL

B, #4%Y AR B #iAT NACIC
AL, BUBPENREA TS, Zanetta
5 51k, CDDP (50mg/m?, dayl) + ifosofami-
de (5g/n’, dayl) + paclitaxel (175mg/m?, day
1) # 6 & % NAC (every 21days, 3cycle) %38
ADOGEHRF Lk stage Ib2~Nalofafr L, &
#E84% (CR29%) MHBoh TS, & 5iHA
& BEIT L 785, 16% 0V REE1 CR, 18%1C
BNBEEORES | BOREEORR /L
=,

@13
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Duenas-Gonzalez 5™ 243 AD SE &1 LR
(k% &) stage Ib2—~W bz LT CBDCA
(AUCB) + paclitaxel (175mg/m®) 124k % NAC %
3T—20H%, BRI EITG, HikwithEEE
LT 6#Z & CDDP 40mg/m’ {2 & % chemora-
diation % §6 17 L 7z. NAC ® &%) #E1395% (CR
9%) &<, FHIzkBREMR TIE, CR17%,
nearly CR20% T & - 7=. UIBRMBMIL12%. &
Y Vo SHSEIZ20% T H D, 26 AR R
B RAT 7=,

PLED X HIZ, paclitaxel #FAZNAC L ¥ 2
VIREOL—RMBRERL TEO B H, Thr Rl
THOWHIZOENBEMISHOBRI A F L
>R S AN

NAC B RMTHZ WS
SETWVEND?
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Abstract

Objective. Chemoradiation based on cisplatin is the standard treatment for locally advanced cervical carcinoma; however, the optimal
scheduling and dosing have still not been established. This study was conducted to determine the maximum-tolerated dose (MTD) of

cisplatin for daily administration during pelvic radiotherapy (RT).

Methods. Fourteen patients with locally advanced cervical carcinoma and 13 who n.qum,d postoperative RT were registered. A low dose
of cisplatin was given daily concurrently with RT. Cisplatin dosing was started at 6.0 mg/ ‘m*/day, which was incremented by 0.5 mg/ ‘m*/day.
RT was delivered at 2 Gy/day to a total dose of 50 Gy. The MTD was defined as the dose level immediately below that causing dose-limiting

toxicity (DLT) in over onc-third of trealed patients.

Results. Twenty-five patients were freated with a maximum of six escalating dose levels. In 22/25 patients (88%). cisplatin was
administered continuously as planned without interruption. The MTD was determined to be 8 mg/m~ % and the DLT was indicated by the onset

of neutropenia.

Conclusion. Daily cisplatin, at & mg/m?day. is a well-tolerated radiosensitizer in cervical carcinoma patients.

€ 2004 Elsevier Inc. All rights reserved.

Keywords: Cervical carcinoma: Phase 1 Cisplating Chemoradiation

Introduction

Cervical carcinoma is the most frequent cause of death
by cancer in women worldwide [1]. Radiation therapy is
considered to be the gold standard of treatment for stage
1IB- IVA patients. Recently, several phase Il studies showed
that concurrent chemoradiation could improve outcomes
more than radiotherapy alone [2- 6]. Cisplatin and cisplatin
plus 5-fluorouracil have been the two most conunon
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radiosensitizer regimens used in cervical cancer. However,
the Gynecologic Oncology Group 120 study showed that 40
mg/m” of cisplatin weekly for 6 weeks was as effective as,
yet less toxic than, a combination of cisplatin plus 5-
fluorouracil. Thus, weekly 40 mg/m’ cisplatin with con-
current radiotherapy seems to have the better therapeutic
ratio [5]. Although the new paradigm of cisplatin-based
concurrent chemoradiotherapy is a step forward. questions
remain regarding optimal scheduling, dosing, and systemic
agents.

In non-small-cell lung cancer, phase I studies demon-
strated that radiotherapy combined with daily administration
of 6 mg/m? cisplatin offered improved local control and
improved actuarial survival in comparison with the radiation
alone group (significantly) and the weekly administration
group (not significantly) in inoperable patients {7]. Several
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authors who combined high-dose radiotherapy with 6 mg/
m” cisplatin daily did not observe either renal or severe
hematological toxicity in head. neck. or non-small-cell lung
cancers [8 11].

On these grounds, we thought that daily administration
of cisplatin was as effective as weekly administration given
concurrently with pelvic radiation in patients with cervical
carcinoma. We also mitiated a phase I study to evaluate the
maximum tolerated dose of daily cisplatin given concur-
rently with pelvic radiation to patients with cervical
carcinoma.

Methods
Patient selection

Fourteen patients with locally advanced cervical carci-
noma and 13 who required postoperative RT were entered in
this study. Eligibility criteria for postoperative radiation
included the presence of at least one of the following:
positive pelvic lymph node metastasis, a positive surgical
margin, deep stromal invasion, and parametrium invasion.
Patients with either disease outside the pelvis or para-aortic
lymph node swelling were not eligible. The following were
the other inclusion criteria: (1) aged < 75 years; (2) ECOG
performance status < 2; (3) no previous chemotherapy or
radiotherapy: (4) leukocytes > 3000/mm?: (5) neutrophils >
2000/mm’; (6) platelets > 100.000/mm’; (7) serum crea-
tinine < [.5 mg/dl: (8) normal chest radiograph and
electrocardiogram; and (9) informed consent.

This study was approved by the Institutional Review
Board of Chiba University.

Radiotherapy

Patients were treated with 10 MV X-rays from a linear
accelerator using four-field box technique, with the fields
encompassing the whole pelvis extending from the lower
margin of the obturator foramen to the upper margin of the
fifth lumbar vertebra, and laterally to at least 1.5 cm outside
of the true pelvis. Anterior and posterior borders of lateral
fields were carefully determined based on the pretreatment
diagnostic imaging such as CT and MRI, with an adequate
coverage of the pelvic lymph node area and the primary
tumor bed. Typically, the anterior margin was placed just
anterior to the symphysis pubis and the posterior margin
included the anterior aspect of the entire sacrum. A CT-
simulator with three-dimensional treatment planning system
was used for all patients.

No attempt was made to irradiate the para-aortic lymph
node region. A total dose of 50 Gy was delivered in 25
daily fractions of 2.0 Gy, administered on 5 days a week
(from Monday to Friday). All fields were treated each day.
Low dose-rate brachytherapy was applied for curative
cases 1-2 weeks after the end of external-beam radio-

therapy. Brachytherapy was not performed in the adjuvant
setting.

Chemotherapy

Each dose of cisplatin was administered i.v. over 30 min,
and was completed 1 h before irradiation. The daily dose of
cisplatin was reconstituted in 100 ml of normal saline. All
patients received 5 mg of granisetron | h before cisplatin to
prevent emesis. Post-cisplatin hydration was performed with
I L of normal saline given over 2 h.

Study design

A phase | study was designed to define the MTD of daily
cisplatin and pelvic radiotherapy. The starting dose of
cisplatin was 6 mg/m*/day and increments of 0.5 mg/m-/day
were planned at each level until DLT occurred. The MTD
was defined as the highest safely tolerated dose with
toxicity levels that did not exceed the DLT. DLT was
defined as grade 3 or 4 neutropenia or thrombocytopenia
and grade 3 or 4 nonhematologic toxicity except for
alopecia, nausea, and vomiting. Toxicity was evaluated
according to National Cancer Institute common toxicity
criteria_and the Radiation Therapy Oncology Group
toxicity criteria. Cisplatin was suspended if grade >3
toxicity appeared, and was resumed once the counts rose
above grade 3 levels at the dose level below that which
produced DLT. Radiotherapy was suspended if grade 4
hematological toxicity appeared or in the event of grade 4
radiation-related gastrointestinal or genitourinary toxicity,
and treatment was resumed once the counts rose above
those levels.

The dose was escalated to the next level it none of the
patients experienced DLT. If the incidence of DLT was
>33% (seen in 2 or 3) at a given dose level, then dose
escalation was stopped. If one of three patients at any level
developed treatment-related DLT, three additional patients
were then treated at the same dose level. The MTD was
defined as the dose level below that which produced DLT in
more than one-third of the treated patients. If DLT appeared
in only one or two of the six patients, the dose was escalated
to the next level.

Laboratory studies, including chemistry panels and a
complete blood cell count. were obtained twice weekly, or
more frequently if clinically indicated.

Chemoradiation with weekhy cisplatin

From December 1999 to March 2002, 10 patients with
cervical carcinoma, stages 1B 1IB. were treated with
five weekly courses of cisplatin 40 mg/m’ during
standard pelvic radiation. Radiation was administered
according to the same schedule as daily cisplatin.
Cisplatin was withheld in any case of grade 3 toxicity
{except nausea’/vomiting) until the toxicity regressed to
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less than grade 3. If grade 3 neutropenia appeared, G-
CSF was administered.

Results

Between April 2002 and December 2003, a total of 27
patients were enrolled in the study. (Table 1). The mean age
was 51.0 (range 29-71) years. The mean BMI was 24.1
(range 16.8-30.6). Two were not eligible because of non-
dose-related toxicity (grade 2 nausea/vomiting) and were
refused chemotherapy (2X and 15X cisplatin). Twenty-five
patients were evaluable for toxicity analysis. Six dose
levels were studied (Table 2). DLT was observed in six
patients: in two patients at level 3, in one at level 5 and in three
at level 6 (Table 3). Thus, the MTD of daily cisplatin was
defined 8 mg/m~/day.

In 22/25 patients (88%), daily cisplatin could be
administered continuously as planned with no interruption.
Cisplatin administration had to be interrupted in only two
patients and terminated i only one.

Hematological toxicity was mild overall. As shown in
Table 3. grade 3 or 4 leukopenia or neutropenia was recorded
in nine cases (including five after treatment). Only one patient
was treated with G-CSF because of grade 4 leukopenia (level
6); in no case was febrile neutropenia recorded. Grade 3
thrombocytopenia was observed in one patient after treat-
ment. No grade 3 nonhematological toxicity was seen. Four
patients observed grade 2 nausea and vomiting. Grade 1 and 2
diarrhea was frequent, being recorded in almost all patients.
But no grade 3 diarrhea was not found. No late toxic event
was observed during follow-up of patients. There was no
correlation between BMI and side effects.

Fourteen patients were receiving primary treatment and
were evaluated for response. Thirteen patients achieved

Table |
Patient characteristics
Number of patients 27
Agetyears)
Mean 51.0
Range 29-71
BMI
Mean 24.1
Range 16.8--30.6
Histology
Squamous 19 (8)*
Adeno 6 (4)"
Small cell 11y
Carcinosarcoma 10
Stage
1B 6 (6)*
1B 9 (7y"
1B 17 (0
IVA 10y
Radiation
Adjuvant 13
Primary therapy 14

Table 2
Toxicity and dose levels

Dose levels of cisplatin (mg/m?/day)

1 2 3 4 5 6
=57 1=3) =7 1=3) n=6 n=3)

Toxicity

Hematological

Leukopenia
| 1 1 3 1 1 0
2 2 ) 0 1 3 0
3 0 0 4 0 2 2
4 0 0 0 0 0 1
Neutropenia
1 1 | 3 1 2 ¢
2 2 0 2 1 3 I
3 0 0 2 0 i I
4 0 0 0 0 0 1
Thrombocytopenia
I 2 4 6 2 4 2
2 0 0 0 0 0 0
3 0 0 0 0 0 1
4 0 0 0 0 0 0
Nonhematological
Nausea/vomiting
1 3 2 3 2 4 1
2 1 0 1 0 0 2
3.4 0 0 0 0 0 0
Diarrhea
1 1 3 2 2 4 1
2 3 0 4 1 1 2
3.4 0 0 0 0 0

? One patient from this group was not eligible for this study.

responses: 11 (78.6%) complete responses and 2 (14.3%)
partial. At the median follow-up period of 14.2 months
(range 7-26), one patient with progression had died of the
disease, and two patients suffered relapses at sites outside
radiation field.

Table 3

Dose regimens administered, toxicity, and interruption of administration

Dose Dose of No. of DLT® Interruption

level cisplatin patients of cisplatin

(mg/m?/day) with DLT?® administration

1 6 0/4

2 6.5 073

3 26 grade 3 D-21,
neutropenia 2324
grade 3 D-22, 24
neutropenia

4 7.5 03

5 8 1/6 grade 3 7 days
neutropenia after

treatment

6 8.5 33 grade 4 D-24
neutropenia
grade 3 4 days
neutropenia after

treatment

grade 3 4 days
thrombo- after
cytopenia treatment

* Parentheses indicate members of the adjuvant group.

* DLT: dose-limiting toxicity.
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Chemoradiation with weekly cisplatin; the mean course
of cisplatin was 4.2 cycle (mean total dose 168 mg). The
proportion of patients who received the total course of
treatment was 30%. Grade 3 and 4 hematologic toxicity was
recorded in six cases (60%): Five cases of grade 3 and one
of grade 4 leukopenia/neutropenia and two cases of grade 4
thrombocytopenia. Grade 3 nonhematologic toxicity
occurred in one patient.

Discussion

In the present study, we sought the MTD of daily 8 mg/m?
administration of cisplatin given concurrently with pelvic
radiotherapy in patients with cervical cancer. Neutropenia
was the DLT at daily cisplatin dose level of 8.5 mg/m”.

Cisplatin-based concurrent chemoradiation was regarded
as standard treatment for locally advanced cervical carci-
noma. Despite the increasing use of cisplatin to exploit its
powerful radiosensitizing properties, its nephrotoxicity has
been recognized as its main dose-limiting feature since its
early clinical trials. Therefore, another agent, namely
carboplatin, was tried as a radiosensitizer [12-14]. In this
study, no patient recognized any alteration of renal function.
Even if the patient has a urinary tract obstruction, as long as
the serum creatinine level <1.5, daily administration of
cisplatin is considered to be safe. Other authors, who
combined radiotherapy with 6 mg/m? cisplatin daily in the
treatment of lung carcinoma, observed neither renal nor
severe hematological toxicity [8-11].

Daily cisplatin administration led to milder adverse side
effects than weekly cisplatin. Weekly cisplatin 40 mg/m?
was accompanied with grade 3 or 4 gastrointestinal and
hematological side effects, in 14% and 28.3% of patients,
respectively [4]. In our study, weekly cisplatin 40 mg/m®
caused grade 3 or 4 gastrointestinal and hematological side
effects, in 10% and 60% of patients, respectively. However,
only 30% of patients received the entire course of weekly
cisplatin 40 mg/m-, and a complete course of daily cisplatin
8 mg/m” could be administered to Japanese women. There
was no phase I study of weekly cisplatin concurrent with
radiotherapy in Japanese cervical carcinoma patients. We
suggest that 40 mg/m? of cisplatin weekly is not the optimal
dose for Japanese women. With daily cisplatin (<8 mg/m°),
grade 3 gastrointestinal side effects were uncommon and 6
of 22 patients had grade 3 or 4 hematological toxicity
(27.3%). We regard the daily administration of cisplatin to
be more tolerable than its weekly administration. Moreover,
we considered that 8 mg/m” could be administered daily in
an outpatient situation.

Although the evaluation of response was not the primary
objective of this study, the overall response rate was higher

than 90%. which suggests that this treatment is clinically
relevant. However, the small sample size of this phase |
study precludes any conclusions about the response. The
results of the present study warrant further phase Il study of
cervical cancer using a daily administration of 8 mg/m®
cisplatin concurrently with pelvic radiotherapy.
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