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Abstract

Objective: To investigate the clinical efficacy of neoadjuvant chemotherapy (NAC) with irinotecan

(CPT-11) and nedaplatin (NED) followed by radical hysterectomy.

Methods: Patients with locally advanced cervical cancer (stage Ib2–IIb) were treated with NAC

followed by surgery, primary surgery or primary radiotherapy. NAC was usually performed using

transuterine arterial chemotherapy (TUAC) or intravenous CPT-11/NED. Survival rates were

analysed in the three treatment groups; response rates and adverse events associated with NAC,

TUAC and CPT-11/NED were compared, along with previously reported adverse events of

chemoradiotherapy.

Results: A total of 165 patients with cervical cancer were recruited. Of these, 70 were treated

with NAC followed by surgery (48 with CPT-11/NED, 18 with TUAC and four with other types of

chemotherapy), 73 were treated with primary surgery and 22 with primary radiotherapy (including

chemoradiotherapy). There were no significant differences in progression-free survival or overall

survival rates between the three treatment groups. The response rates for the NAC regimen of

Journal of International Medical Research

2016, Vol. 44(2) 346–356

! The Author(s) 2016

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/0300060515591858

imr.sagepub.com

1Department of Gynaecology and Obstetrics, Graduate

School of Medicine, Kyoto University, Kyoto, Japan
2Department of Obstetrics and Gynaecology, Faculty of

Medicine, Assiut University, Assiut, Egypt
3Department of Obstetrics and Gynaecology, Faculty of

Medicine, Sohag University, Sohag, Egypt

Corresponding author:

Masafumi Koshiyama, Kyoto University, 54 Shogoin

Kawahara-cho, Sakyo-ku, Kyoto, 606-8507, Japan.

Email: kohiya@kuhp.kyoto-u.ac.jp

Creative Commons CC-BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

3.0 License (http://www.creativecommons.org/licenses/by-nc/3.0/) which permits non-commercial use, reproduction and

distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access page

(https://us.sagepub.com/en-us/nam/open-access-at-sage).



CPT-11/NED and TUAC were high (75% and 78%, respectively). The frequency of severe

thrombocytopenia was lower in patients receiving CPT-11/NED compared with TUAC, and the

incidence of severe anaemia, vomiting and cystitis was lower in patients receiving CPT-11/NED

compared with chemoradiotherapy.

Conclusions: The use of CPT-11/NED as a NAC regimen shows favourable activity, with lower

toxicity compared with NAC using TUAC or chemoradiotherapy, for the treatment of locally

advanced cervical cancer.
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Introduction

Treatments for locally advanced cervical
cancer, defined as International Federation
of Gynecology and Obstetrics (FIGO) stage
Ib2–IIb,1 include primary surgery, neoadju-
vant chemotherapy (NAC)2–4 and concur-
rent chemoradiotherapy (CCRT).5,6 In
many countries, CCRT is accepted as the
standard therapy for such tumours.7,8

However, each of these therapies has both
advantages and disadvantages.

In our institute, locally advanced cervical
cancer is treated surgically, with NAC being
given prior to surgery in many patients.
NAC was previously administered in the
form of transuterine arterial chemotherapy
(TUAC),9 but more recently it has been
given using intravenous irinotecan hydro-
chloride (CPT-11) and nedaplatin.10

DNA topoisomerases are enzymes that
regulate and control DNA topology.
Topoisomerase 1 catalyzes the transient
cutting of a single DNA strand, the passage
of another DNA strand through the break
and then resealing of the DNA break.11

Camptothecin (CPT), an antitumour alkal-
oid isolated from Camptotheca acuminata,
interferes with DNA topoisomerase 1 func-
tion.12 A derivative known as CPT-11 has
been synthesized in Japan13 and exhibits
relatively high efficacy in patients with

recurrent or refractory cervical cancer, with
a response rate of 23.6%.14

Nedaplatin (cis-diammine glycolato plat-
inum, also known as 254-S) is a platinum
analogue and second-generation platinum-
co-ordination complex, developed in
Japan.15 It has higher water solubility than
cisplatin and shows very limited binding to
plasma proteins. This results in lower levels
of renal, gastrointestinal or neurological
toxicity for nedaplatin compared with cis-
platin,16 with no need for hydration during
nedaplatin administration. The sensitivity of
cervical cancer to nedaplatin has been
reported to be high in vitro.17 High efficacy
has been described in patients with cervical
cancer, with an overall response rate of
46.3% and a response rate of 53.1% in
squamous cell carcinoma (SCC).18

Based on these findings, the combination
of CPT-11 and nedaplatin (CPT-11/NED)
may be clinically useful for treating cervical
cancer. The inhibition of topoisomerase 1 by
CPT-11 is enhanced 10-fold in the presence of
nedaplatin;19 patients with cervical cancer
display a high response rate to CPT-11/
NED,20,21 with the highest reported response
rate being 81%.22 These data support the
use of CPT-11/NED as a NAC regimen in
stage Ib–IIb cervical cancer.

In the present study, survival of patients
treated with NAC followed by surgery,
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primary surgery or primary radiotherapy
(including CCRT) for stage Ib2–IIb cervical
cancer was analysed. In addition, the effect-
iveness of NAC using CPT-11/NED or
TUAC was compared, and the adverse
events associated with these two NAC regi-
mens were compared with the known
adverse events reported for CCRT.

Patients and methods

Patients with stage Ib2–IIb uterine cervical
cancer treated at Kyoto University Hospital,
Kyoto, Japan, between January 1999 and
December 2012 were recruited to the study.
Patients were treated with primary surgery,
NAC followed by surgery, or primary radio-
therapy. Further adjuvant treatments were
used in some patients after primary surgery
or NAC followed by surgery.

Until 2006, most patients with stage Ib2–
IIa SCC of the cervix underwent primary
surgery, with only those with very bulky
tumours receiving NAC in addition. This
policy was changed in 2007, after which
NACwas used in most patients with Ib2–IIb
cervical SCC. The protocol for NAC was
also changed during the study period.
Between 1999 and 2007, NAC was mostly
performed using TUAC. After this time,
NAC was primarily given in the form of
intravenous CPT-11/NED.

The study protocol was approved by the
Ethics Committee of Kyoto University
Hospital, and all patients provided written
informed consent prior to study entry.

Preoperative NAC regimens

The TUAC regimen comprised transuterine
administration of cisplatin 70mg/m2, doxo-
rubicin 40mg/m2, mitomycin C 20mg and
5-fluorouracil 500mg.9 The CPT-11/NED
regimen comprised intravenous administra-
tion of CPT-11 (60mg/m2) on days 1 and 8,
and nedaplatin (80mg/m2) on day 1 of a
21-day cycle. Radical hysterectomy was

performed after between one and three
courses of NAC.

Other NAC regimens used in a small
number of patients included intravenous
paclitaxel (175mg/m2) plus carboplatin
with a target area under the concentration
versus time curve of 6mg/ml per min, and
intravenous nedaplatin (80mg/m2) plus
peplomycin (5mg daily for 5 days) plus
ifosfamide (1200mg).

Evaluation

Tumour size, degree of parametrial invasion
and extent of uterine corpus and/or bladder/
rectal invasion were evaluated using com-
puted tomography before treatment in all
patients and again after NAC in the NAC
group. Lymph node status23 was evaluated
by computed tomography before treatment
in the NAC and radiotherapy groups,
and pathologically after treatment in the
NAC and primary surgery groups. Lymph
node swelling was defined as a short axis
diameter� 10mm. Progression-free survival
(PFS) and overall survival (OS) rates were
recorded in all three groups. Adverse effects
were assessed in accordance with Common
Terminology Criteria for Adverse Events
version 4.0;24 toxicities of G3 and G4 were
defined as ‘severe’.

Statistical analyses

Data were presented as mean, mean�SD, n
or n(%). The required sample size was cal-
culated based on analyses of the mean� SD
age of patients treated with NAC, primary
surgery and radiotherapy, and the proportion
of patients with stage IIb cancer.

Differences in PFS and OS between the
groups were compared using the log-rank
test. Patient and tumour characteristics
and adverse events were compared using
Fisher’s exact test, apart from age and
tumour size, which were compared using
Student’s t-test.
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A P-value < 0.05 was considered to be
statistically significant. Statistical analyses
were performed using STATATM software,
version 13 (StataCorp LP, College Station,
TX, USA) and JMP Pro version 11 (SAS
Institute Inc., Cary, NC, USA).

Results

A total of 165 patients with stage Ib2–IIb
uterine cervical cancer were recruited to the
study. Of these, 70 patients were treated with
NAC followed by surgery, 73 were treated
with primary surgery and 22 were treated
with radiotherapy, including 12 patients
treated with CCRT. Of the 70 patients
treated with NAC, 18 received TUAC, 48
received CPT-11/NED, two received pacli-
taxel and carboplatin, and two received
nedaplatin, peplomycin and ifosfamide.

Of the 73 patients who underwent primary
surgery, seven (10%) received no further
treatment, 33 (45%) received chemotherapy
and 33 (45%) received CCRT. Of the 70
patients who underwent NAC followed by
surgery, three (4%) received no further treat-
ment, 53 (76%) received chemotherapy and
14 (20%) received CCRT. In these patients,
chemotherapy was selected as an adjuvant
treatment if the tumour was sensitive to
chemotherapy; if it was not, CCRT was
selected. CCRT was also selected as the
adjuvant treatment for patients who were
older (>75 years old) and/or had serious
complications (heart failure, respiratory fail-
ure, malnutrition, etc.).

Patient and tumour characteristics are
summarized in Table 1. Patients in the radio-
therapy group were significantly older than
those in the other two groups (P< 0.001).

Table 1. Patient and tumour characteristics of patients with stage Ib2–IIb uterine

cervical cancer treated with neoadjuvant chemotherapy followed by surgery (NAC),

primary surgery or radiotherapy (n¼ 165).

Characteristic

NAC

n¼ 70

Primary surgery

n¼ 73

Radiotherapy

n¼ 22

Age, years 53 (25–83) 50 (26–77) 77 (32–94)a

Disease stage

Ib2 15 (21) 36 (49)a 2 (9)

IIa 3 (4) 19 (26) 5 (23)

IIb 52 (74) 18 (25)a 15 (68)

Tumour histology

Squamous cell carcinoma 62 (88) 42 (58) 18 (82)

Adenocarcinoma 4 (6) 20 (27)b 3 (14)

Others 4 (6) 11 (15) 1 (4)

Tumour size, cm 4.7 (2.2–8.0) 4.8 (1.5–13.0) 4.6 (2.0–8.0)

Lymph node metastasis 50 (71)c 30 (41) 13 (59)

Pelvic nodes 49 29 13

Para-aortic nodes 8 7 2

Parametrial invasion 54 (77) 29 (40)a 14 (64)

Uterine corpus invasion 12 18 5

Bladder/rectal invasion 4 2 0

Data presented as mean (range) or n (%) of patients.
aP< 0.001, bP¼ 0.002 and cP� 0.001 compared with the other two groups using Fisher’s exact test

or Student’s t-test.
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The proportion of patients with Ib2 stage
disease in the primary surgery group
was significantly higher than that in the
NAC or radiotherapy groups (P< 0.001).
Histologically, the frequency of adenocarcin-
oma was significantly higher in the primary
surgery group than in the NAC or radiother-
apy groups (P¼ 0.002). There were no signifi-
cant differences in tumour size, frequency of
uterine corpus or bladder/rectal invasion
between the three groups. The incidence of
lymph node metastasis was significantly
higher in the NAC group (P¼ 0.001), and
the frequency of parametrial invasion was
significantly lower in the primary surgery
group (P< 0.001), compared with the other
two groups.

Based on computed tomography find-
ings, the number of patients with parame-
trial invasion after NAC was significantly
decreased compared with that observed
before NAC (P< 0.001) (Table 2).
Furthermore, the frequency of lymph node
swelling also significantly decreased after

NAC (P< 0.001) (Table 2). However, there
was no significant difference in the number
of patients with uterine corpus invasion
before or after NAC.

A higher proportion of patients with
stage IIb disease underwent NAC followed
by surgery than underwent primary surgery.
However, the rate of microscopic residual
parametrial cancer cells in resected tissue in
patients receiving NAC followed by surgery
(31/70; 44%) was significantly lower than in
those receiving primary surgery (52/73;
71%) (P¼ 0.0013). The rate of microscopic
residual lymphovascular cancer cells in
resected tissue in patients receiving NAC
followed by surgery (37/70; 53%) was also
significantly lower than in those receiving
primary surgery (52/73; 71%) (P¼ 0.0261).

Comparison of PFS and OS rates
between the three groups showed no signifi-
cant differences (Figure 1). When OS rates
among patients with stage Ib2 SCC cervical
cancer (n¼ 32) in the three treatment groups
were compared, patients treated with NAC
followed by surgery had significantly higher
OS rates than those treated with primary
surgery (P¼ 0.034) (Figure 2).

Data relating to the administration of
TUAC and CPT-11/NED as NAC are given
in Table 3. Response rates to CPT-11/NED
and TUAC were high, at 75% and 78%,
respectively, but the difference between the
two groups was not significant.

Adverse events were analysed in patients
receivingNACusing CPT-11/NEDor TUAC,
and compared with previously reported
adverse events associated with CCRT.25

Adverse events possibly related to treatment
included anaemia, thrombocytopenia, neutro-
penia, vomiting, diarrhoea, neurotoxicity, cyst-
itis and renal dysfunction (Table 4). Severe
thrombocytopenia was observed more often in
patients treated with TUAC than in those
treated with CPT-11/NED (P< 0.001). In
addition, severe anaemia, vomiting and cystitis
were more frequent in patients treated with
CCRT than in those receiving NAC using

Table 2. Clinical efficacy of neoadjuvant chemo-

therapy (NAC) in patients with stage Ib2–IIb uterine

cervical cancer evaluated using computed

tomography.

Efficacy

parameter

Before

NAC

After

NAC

Statistical

significance

Parametrial invasion P< 0.001

Present 54 25

Absent 16 45

Lymph node swellinga P< 0.001

Present 39 15

Absent 13 37

Uterine corpus invasion NS

Present 12 4

Absent 58 66

Data presented as n patients.
aLymph node swelling defined as a short axis

diameter� 10 mm.

NS, no statistically significant between-group difference

using Fisher’s exact test.
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Figure 1. (A) Progression-free survival (PFS) and (B) overall survival (OS) rates in patients with stage Ib2–IIb

uterine cervical cancer treated with neoadjuvant chemotherapy followed by surgery (NAC), primary surgery

or radiotherapy (n¼ 165). NS, no statistically significant between-group differences using log-rank test.

Figure 2. Overall survival (OS) rates in patients with stage Ib2 squamous cell carcinoma of the cervix

(n¼ 32) treated with neoadjuvant chemotherapy followed by surgery (NAC), primary surgery or

radiotherapy. P-value calculated using log-rank test.

Abou-Taleb et al. 351



CPT-11/NED (P¼ 0.046, 0.012 and 0.025,
respectively). All adverse events occurred less
frequently in patients treated with NAC using
CPT-11/NED than in those treated with
TUAC or CCRT.

Discussion

In our institute, locally advanced cervical
cancer (stage Ib2–IIb) is treated using NAC
prior to radical surgery, primary radical
surgery or primary radiotherapy. The present
study analysed the use of these treatments
and their outcomes in order to assess the
clinical efficacy of NAC using CPT-11/NED.

Older patients with advanced disease and/
or serious complications were treated with
primary radiotherapy or CCRT, because of
the high risks of surgery in these circum-
stances. Younger patients with earlier stage
disease or cervical adenocarcinoma were
treated with primary radical surgery, as

Table 4. Severe toxicities observed in patients with stage Ib2–IIb uterine cervical cancer receiving

neoadjuvant chemotherapy with systemic irinotecan and nedaplatin (CPT-11/NED) or transuterine arterial

chemotherapy (TUAC) and previously reported adverse events associated with chemoradiotherapy

(CCRT).24

CPT-11/NED

n¼ 48

TUAC

n¼ 18

CCRT

n¼ 18

Adverse event n (%) n (%)

Statistical

significancea n (%)

Statistical

significancea

Anaemia 7 (15) 3 (17) NS 10 (56) P¼ 0.046

Thrombocytopenia 1 (2) 13 (72) P< 0.001 1 (6) NS

Neutropenia 27 (56) 14 (78) NS 10 (56) NS

Vomiting 1 (2) 1 (6) NS 5 (28) P¼ 0.012

Diarrhoea 6 (13) 0 (0) NS 7 (39) NS

Neurotoxicity 1 (2) 0 (0) NS 3 (17) NS

Cystitis 0 (0) 0 (0) NS 3 (17) P¼ 0.025

Renal dysfunction 0 (0) 2 (11) NS 0 (0) NS

aCompared with CPT-11/NED group using Fisher’s exact test.

NS, no statistically significant difference.

Table 3. Use of neoadjuvant chemotherapy

(NAC) with systemic irinotecan and nedaplatin

(CPT-11/NED) compared with transuterine arterial

chemotherapy (TUAC) in patients with stage Ib2–IIb

uterine cervical cancer.

Parameter

CPT-11/NED

n¼ 48

TUAC

n¼ 18

Period

1999–2002 0 12

2003–2007 2 6

2008–2012 46 0

Tumour size, cm

Before NAC 5 4.3

After NAC 2.1 2.5

Response

Overall response 36 (75) 14 (78)

Complete response 5 (10) 1 (6)

Partial response 31 (65) 13 (72)

Stable disease 11 (23) 4 (22)

Progressive disease 1 (2) 0 (0)

Recurrence 8 (17) 4 (22)

Data presented as mean, n patients or n (%) of patients.
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cervical adenocarcinoma may display resist-
ance to chemotherapy and radiotherapy.26–28

Patients with lymph node metastasis and
parametrial invasion on CT imaging as far
as possible (i.e. other than the high-risk
patients who could not be operated on)
were given NAC prior to radical hysterec-
tomy. In patients receiving NAC followed by
surgery, further chemotherapy was given as
an adjuvant treatment if the tumour was
found to be chemotherapy sensitive.

In the present study, there were no
significant differences in PFS or OS rates
for stage Ib2–IIb cervical cancer between the
three different treatment groups. However,
more patients with advanced-stage disease
were treated with NAC than with primary
surgery. A comparison of OS rates between
the NAC and primary surgery groups in
patients with stage Ib2 SCC cervical cancer
showed the prognosis was better in the
former group than in the latter (P¼ 0.034),
suggesting that NAC with CPT-11/NED
or TUAC may result in a significantly
improved prognosis compared with primary
surgery. These results are consistent with a
Cochrane review.29 In addition, in the pre-
sent study the use of NAC was associated
with other advantages, including significant
reductions in the frequency of parametrial
invasion or lymph node swelling (Table 2).
These changes improve the likelihood of
achieving complete tumour resection after
NAC in previously unresectable tumours.
However, it is important to recognize the
potential for remaining cancer cells within
lymph nodes that have been reduced in size.
The cancer stage must therefore be accur-
ately diagnosed after NAC, although this
may be difficult because the status of tumour
tissue can sometimes be radically altered.

There are few published reports of the
use of CPT-11/NED as a NAC regimen.
Yamaguchi et al.10 reported a response rate
to CPT-11/NED of 75.8%, which is similar
to the response rate in the present study
(75%). These authors concluded that NAC

with CPT-11/NED is an effective and well-
tolerated treatment for patients with bulky
stage Ib2–IIb SCC of the uterine cervix.10

However, they did not evaluate the advan-
tages and disadvantages of this therapy
compared with other treatments.

In the present study, the administration
of CPT-11/NED or TUAC as an NAC
regimen prior to radical surgery had com-
parable or superior survival rates to primary
surgery alone and radiotherapy. Analysis of
the change in NAC protocols from TUAC
to systemic chemotherapy (CPT-11/NED)
demonstrated very high response rates for
both regimens (78% and 75%, respectively);
the difference in rates was not significant.
In contrast, severe thrombocytopenia was
more frequent in the TUAC group (72%)
than in the CPT-11/NED group (2%).
Furthermore, the technique required to
administer TUAC is more complicated
than that for systemic chemotherapy.
Therefore, systemic chemotherapy using
CPT-11/NED as a NAC regimen appears
to be gentler on the body and requires less
skill to administer than TUAC. However,
CPT-11 has been reported to be associated
with severe adverse events, including leuko-
penia and diarrhoea;30 nedaplatin has been
reported to cause leukopenia, although
milder than that associated with cisplatin.31

To reduce severe adverse events while main-
taining the anticancer effects of CPT-11, the
schedule for CPT-11 administration can be
modified.32 Addition of granulocyte-colony
stimulating factor successfully prevented or
controlled CPT-11- and nedaplatin-induced
neutropenia,20 and the use of the Kampo
medicine Hangeshashin-to (TJ-14) amelio-
rated diarrhoea associated with CPT-11
treatment in patients with nonsmall-cell
lung cancer.33 In the present study, no fatal
events occurred when NAC was performed
using CPT-11/NED.

In the present study the adverse events of
NAC using CPT-11/NED were compared
with data reported for patients treated with
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CCRT. Severe anaemia, vomiting and cyst-
itis were less frequently reported in patients
treated with NAC with CPT-11/NED than
in those treated with CCRT. Pignata et al25

reported that diarrhoea was the only severe
and dose-limiting nonhaematological tox-
icity associated with CCRT. In a recent
report on long-term health-related quality-
of-life in cervical cancer, survivors who
received radiotherapy were significantly
worse in terms of sexual dysfunction
(P¼ 0.002), voiding and abdominal symp-
toms (P¼ 0.01) and lymphoedema (P¼ 0.01)
compared with survivors treated by surgery
alone.34 Therefore, the administration of adju-
vant chemotherapy, but not radiotherapy,
after NAC plus radical hysterectomy is rec-
ommended. In the present study, all 70
patients who received NAC remain alive
without any serious sequelae.

The initial treatment for patients with
locally advanced cervical cancer has been
the subject of debate in many countries.
CCRT is the standard therapy in the
USA,5–8 whereas NAC followed by radical
hysterectomy is performed in some institu-
tions in Europe and Asia.2–4 Therefore,
there is a question as to whether NAC is,
or is not, more efficacious than CCRT in
patients with locally advanced cervical
cancer. Currently, no studies show that the
survival rates for patients treated with
CCRT exceed those of patients treated
with NAC. In a retrospective patient-data
review conducted over 10 years in Korea,
there were no statistically significant differ-
ences in the 5-year disease-free survival rates
for stage Ib2 cervical cancer between the
surgery, NAC and CCRT groups.35 In con-
trast, another retrospective study showed
that NAC followed by radical hysterectomy
improved the long-term disease-free survival
and OS compared with CCRT.36 However,
simple prognostic comparisons between
NAC, CCRT and other therapies are of
limited value because of differences in adju-
vant treatments.

In conclusion, the use of CPT-11/NED as
a NAC regimen in the present study showed
favourable activity, with lower toxicity com-
pared with NAC using TUAC or CCRT, for
the treatment of locally advanced cervical
cancer, particularly in patients with stage Ib2
disease.
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