
Abstract. Background: The efficacy and toxicity of combined
therapy with irinotecan (CPT-11) and mitomycin-C (MMC) in
a neoadjuvant setting were evaluated in patients with locally
advanced squamous cell carcinoma (SCC) of the uterine cervix.
Patients and Methods: Eligibility included patients with
previously untreated cervical carcinoma. CPT-11 (100 mg/m2)
was administered on days 1, 8 and 15 intravenously (i.v.), while
MMC (10 mg/m2 i.v.) was given on day 1. Survival curves were
generated using the Kaplan-Meier method. Results: Among 35
eligible patients, 3 showed a complete response and 27 a partial
response, with an overall response rate of 85.7%. No patient
showed progressive disease. Thirty-three patients were able to
undergo radical surgery after neoadjuvant chemotherapy and
only 2 patients (stage IIIb) received radiotherapy without the
optimal surgery. The median disease-free survival (DFS) period
was 42 months (range 5-73). The median overall survival
(OAS) period was 44 months (range 17-74). Two-year DFS
and OAS rates were 74.3% and 91.4%, respectively. Of the 58
treatment cycles administered, grade 3 or 4 neutropenia and
thrombocytopenia were observed in 50% and 9% of the
treatment cycles, respectively. Grade 3 or 4 diarrhea was
observed in 6%. Conclusion: Neoadjuvant chemotherapy with
CPT-11 and MMC can be effective and well-tolerated against
locally advanced SCC of the uterine cervix.

Most patients with locally advanced carcinoma of the uterine
cervix are currently treated with radiotherapy and/or
chemotherapy. Several studies have shown that
chemoradiation improved survival rates in patients with
cervical cancer (1, 2) and platinum-based chemotherapy has

been recently proven to be an effective therapy for this
disease (3-6). In recent years, neoadjuvant chemotherapy
(NAC) has been reported as being useful in the control of
locally advanced cervical carcinoma (7, 8). NAC followed by
radical hysterectomy has been proposed to improve the
survival rate (9). Ureteral stenosis and renal dysfunction,
however, have often been complicatious in patients with
advanced cervical carcinoma. Because it is known that
cisplatin (CDDP) causes renal disorders, a new combination
chemotherapy regimen needs to be developed to achieve
clinical benefits. 

Irinotecan hydrochloride (CPT-11) is a semisynthetic
derivative of camptothecin, a plant alkaloid obtained from
Camptotheca acuminata (10). The antitumor effects of
CPT-11 are related to the inhibition of DNA
topoisomerase I (11). CPT-11 shows strong activity against
various experimental tumours (12). Several clinical trials
have demonstrated that CPT-11 has potent antitumor
activity against cervical carcinoma (13, 14). Sugiyama et al.
reported that the response rate of combination
chemotherapy with cisplatin plus CPT-11 was 58% in
patients with advanced or recurrent cervical carcinoma
(15). On the other hand, mitomycin-C (MMC) was
reported to achieve a response rate of 22% for cervical
carcinoma (16) and has been used to treat cervical
carcinoma (4, 17). It was also reported that MMC was a
modulator of CPT-11 activity because it increased
topoisomerase I expression (18).

We have previously conducted a phase II study of
combination chemotherapy with CPT-11 plus MMC (19).
Our results demonstrated that the response rate to this
regimen was 51.0% for advanced or recurrent disease. Our
previous study demonstrated that patients with FIGO IIIb
stage cervical carcinoma treated with CPT-11 plus MMC
showed remarkable reduction of tumor size and were able
to successfully undergo radical hysterectomy (20). The
objectives of this study were to determine the efficacy and
toxicity of neoadjuvant chemotherapy with CPT-11 and
MMC in patients with locally advanced cervical carcinoma. 
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Patients and Methods

Patient selection. Patients had to fulfil the following eligibility
criteria: histologically proven cervical cancer of stage Ib2, IIa, IIb,
IIIb disease, as well as at least one measurable tumor documented
radiographically. No patients had received any radiotherapy or
chemotherapy. Other eligibility criteria were as follows: age ≤75
years, performance status (WHO) ≤2, adequate bone marrow
reserve (leukocyte count of 4.0-12.0x103/ÌL, platelet count
≥100x103/ÌL and hemoglobin ≥9.0 g/dL), and adequate renal and
hepatic function (serum creatinine ≤2 mg/dL, BUN ≤30 mg/dL
and AST/ALT ≤2x the upper limit of normal). All subjects gave
written informed consent for the study. Three cancer centres in
Japan participated in this study: Wakayama Medical University,
Hyogo Medical Center for Adults and National Kure Hospital. The
medical records of eligible patients were submitted. Patients were
excluded for any of the following reasons: metachronous or
synchronous other cancer; concurrent infection; pre-existing
diarrhea, ileus, or bowel obstruction; interstitial pneumonia or
pulmonary fibrosis; massive ascites; pleural effusion; uncontrolled
diabetes; or a history of severe drug hypersensitivity.

Treatment regimen. An intravenous (i.v.) infusion of CPT-11 (100
mg/m2 over 90 min) was given on days 1, 8 and 15. After
completion of CPT-11 infusion on day 1, MMC (10 mg/m2) was
administered as an i.v. bolus. Granulocyte colony-stimulating factor
(G-CSF) was administered if grade 3 neutropenia occurred with
fever ≥38.0ÆC or if grade 4 neutropenia developed with or without
fever. This treatment schedule was repeated every 4 weeks. Doses
and treatment schedule were modified to avoid severe side-effects.
CPT-11 was not given on day 8 and/or day 15 if the leukocyte count
or platelet count was <3.0x103/ÌL or <100x103/ÌL, respectively.
Treatment was also withheld if the patient developed diarrhea
≥grade 1 according to the Eastern Cooperative Oncology Group
scale (21). Before the next course was started, the patients
condition and effects of NAC were estimated with imaging and
examination. If a surgical procedure was possible, radical
hysterectomy with pelvic lymphadenectomy was performed at that
time. If more courses of NAC were necessary, the next course was
started. The starting criteria included a leukocyte count of
≥4.0x103/ÌL and a platelet count ≥100x103/ÌL. In addition, there
had to be no diarrhea, and both liver and renal functions had to
meet the initial eligibility criteria. Dose modification was not
performed for low blood cell counts or diarrhea during the same
course. Additionally, if the leukocyte count was <1.0x103/ÌL, the
platelet was <50x103/ÌL, or diarrhea was ≥grade 2 during any
course, the dose of CPT-11 was reduced to 80 mg/m2 for the next
course. This trial was approved by the institutional review board of
each participating hospital.

Evaluation of response. The criteria for assessment of tumor
response were as follows: complete response (CR) was defined as
the complete disappearance of all known disease; partial response
(PR) was defined as a ≥50% reduction in the sum of the length x
width product of all measurable lesions; progressive disease (PD)
was defined as a ≥25% increase in the sum of the products of all
measurable lesions, reappearance of any lesion that had
disappeared, or appearance of any new lesions; and stable disease
(SD) was any outcome that did not qualify as response or
progression. This assessment was carried out by imaging with a

radiologist obtaining the measurements. Patients were considered
available for toxicity if they received at least one full course of per
protocol therapy. Toxicity was evaluated according to WHO
criteria (22), except that diarrhea was assessed on the Eastern
Cooperative Oncology scale (21).

Statistical methods. Descriptive analysis is presented for median
age, clinical stage, tumor size at diagnosis and the number of
chemotherapy cycles. A p-value of less than 0.05 was considered to
reflect a significant difference. The Fisher exact test was used to
compare the time of disease-free interval and overall follow-up
period. The 2-year and 5-year survival rates represent the
likelihood that a patient will not die from causes associated with
the given malignancy before 2 or 5 years following diagnosis.
Survival curves were generated using the Kaplan-Meier method. A
univariate analysis of potential prognosis and predictive factors
related to FIGO stage, age at diagnosis, tumor size at diagnosis,
the number of cycles and lymph node metastasis at the surgery was
performed using the log-rank test to determine statistical
significance. 

Results

Patient demographics. Between 2000 and 2004, 37 patients
with locally advanced squamous cell carcinoma of the cervix
who had had no prior therapy entered this trial in the 3
cooperative institutions in Japan. The medical records were
obtained and 2 cases were excluded for imperfect records.
Therefore, 35 cases met the study requirements. Median age
at diagnosis was 51 years (range 24-74 years). All patients
had a PS of 0. Clinical stages based on International
Federation of Gynecology and Obstetrics (FIGO) were 5
with stage Ib2, 4 with stage IIa, 20 with stage IIb and 6 with
stage IIIb disease. Median tumor size at diagnosis was 50
mm (range 21-81 mm). Median value of Scc Ag at diagnosis
was 8.4 ng/mL (normal range <1.5 ng/mL). Nineteen
patients (54%) received one cycle of protocol therapy, other
patients received 2 or 3 cycles. Table I shows the
characteristics of the eligible patients. All patients were
assessable for response and toxicity.

Response to therapy. There were 3 CRs (9%) and 27 PRs
(77%), with an overall response rate (ORR) of 86%. Five
patients showed SD (14%), while PD was not observed.
Table II shows the responses stratified according to various
clinical characteristics. According to FIGO stage, 3 of 5
patients (60%) with stage Ib2 showed PR, while there was 1
CR and 5 PR (ORR, 100%) in patients with FIGO stage
IIIb. Sixteen of 19 (84%) patients who received one
treatment cycle had a positive response (1, CR; 15, PRs),
there was no significant difference among the number of
cycles. After NAC, radical hysterectomy with pelvic
lymphadenectomy was performed in 33 of the patients
(94%). Only two patients with stage IIIb disease and PR
after NAC received radiotherapy because consent for

ANTICANCER RESEARCH 27: 2721-2728 (2007)

2722



surgery was not obtained. The histopathological
examination at the radical surgery revealed that 11 out of
33 (33%) patients had persistent lymph node metastasis and
23 out of 33 (70%) were recognised lymph vascular space
invasions. Nine out of 33 (27%) had positive parametrium
invasions, while none of the patients was found to have any
positive surgical margins. One patient had pathological CR,
and in 21 out of 33 (64%) the disease was downstaged.
Seven patients had no adjuvant therapy after NAC followed
surgery. One patient received chemotherapy after surgery,
and the other 25 patients were treated with radiotherapy or
chemoradiotherapy.

Univariate analysis. Among the 35 patients, 10 experienced
some recurrent disease and 8 died of cancer-related causes.
The median DFS period and OAS period was 42 months
(range: 5-73 months) and 44 months (range: 17-74 months)
respectively. OAS for patients with stage I/II and stage IIIb
disease was 44 (17-74) and 45 (25-73) months, respectively.
There was no significant difference among the stages. The
2- and 5-year DFS and OAS rates were calculated and are
shown in Figures 1 and 2. Kaplan-Meier survival curves and
log-rank tests were generated to evaluate the influence of
individual variable on OAS (Table III). FIGO stage, tumor
size at diagnosis, the number of cycles and lymph node
metastasis after NAC did not seem to affect the outcome.

Toxicity. NAC treatment with CPT-11 plus MMC was
performed in 35 patients. Nineteen patients received only
one cycle, 9 patients underwent 2 cycles and 7 patients
treated 3 cycles of protocol chemotherapy. Therefore, the

total number of cycles was 58. The significant toxicities
encountered during the study are reported in Table IV.
Leukopenia and neutropenia were the major dose-limiting
toxicities. Grade 3 leukopenia was noted in 17 cycles (29%),
but no grade 4 leukopenia occurred. Grade 3 and 4
neutropenia was observed in 22 cycles (38%) and 7 cycles
(12%), respectively. Grade 3 or worse anemia was noted in
3 cycles (5%) and grade 3 or worse thrombocytopenia was
also seen in 5 cycles (9%). Sixteen cycles (28%) developed
grade 1 diarrhea during treatment and 7 cycles (12%) had
grade 2 diarrhea. Grade 3 or 4 diarrhea occurred in 4 cycles
(7%). During the first cycle, 19 patients (54%) who received
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Table I. Characteristics of patients.

Characteristcs No. of patients (%)

Overall 35 (100)
Median age (years) 51
(range) (24-74)
FIGOa stage

Ib2 5 (14.3)
II 24 (68.6)
IIIb 6 (17.1)

Tumor size at diagnosis (mm)
Median 50

(range) (21-81)
<40 mm 5 (14.3)
>40 mm 30 (85.7)

No. of cycles
1 19 (53.8)
2 9 (23.1)
3 7 (20.5)

aInternational Federation of Gynecology and Obstetrics.

Table II. Response to the neoadjuvant chemotherapy.

No. of CR PR SD PD RR (%)
patients

Overall 35 3 27 5 0 (85.7)
FIGOa stage

Ib2 5 0 3 2 0 (60.0)
II 24 2 19 3 0 (87.5)
IIIb 6 1 5 0 0 (100)

Tumor size at 
diagnosis (mm)

<40 5 1 4 0 0 (100)
>40 30 2 23 5 0 (83.3)

No. of cycles
1 19 1 15 3 0 (84.2)
2 9 1 8 0 0 (100)
3 7 1 4 2 0 (71.4)

aInternational Federation of Gynecology and Obstetrics; CR, complete
response; PR, partial response; SD, stable disease; PD, progressive
disease; RR, response rate.

Table III. Median overall survival (OAS) and univariate analysis related
variables for cervical carcinoma with NAC.

Variable No. of Median OAS P-value
patients (months; range)

FIGO stage
I and II 29 44 (17-74)
IIIb 6 45 (25-73) 0.7895

Tumor size at diagnosis (mm)
<40 5 44.5 (17-74)
>40 30 39 (26-46) 0.4465

No. of cycles
1 19 44 (22-74)
>2 16 44.5 (17-73) 0.8002

Lymph node metastasis after NAC
negative 22 44.5 (22-73)
positive 11 44 (17-74) 0.1864



the full scheduled dosage of CPT-11 (3 doses per course),
while CPT-11 was omitted in 2 patients (6%) on day 8 and
in 15 patients (43%) on day 15 because of toxicities. During
the second cycle, 9 out of 16 patients (56%) omitted CPT-11
on day 8 or 15. During the third cycle, 4 out of 7 patients
performed the full protocol schedule. The main reason for
omission of CPT-11 was leukopenia and neutropenia. A
dose reduction was required in 4 cycles (6.0%) and two
patients (2 cycles) needed to wait more than one week until
the next cycle was started. Only one patient who had grade
4 diarrhea stopped the next cycle. As a result, the actual
dose intensity of CPT-11 was 59.4 mg/m2/week versus the
protocol dose intensity of 75.0 mg/m2/week. There were no
deaths attributed to toxicity.

Discussion

The standard treatment for cervical carcinoma is surgery
and radiotherapy. The 5-year survival rate, however, has not
improved over the last 2 decades. Although the response
rate for CDDP-based chemotherapy is reportedly 16%-67%,
the CR rate is less than 20% (3-6). In addition, advanced
cervical cancer is often complicated by ureteral stenosis or
obstruction, and it can be difficult to use CDDP. Therefore,
a new regimen without CDDP would be desirable. CPT-11
is an inhibitor of DNA topoisomerase I, which is a novel
mechanism different from that of platinum analogues (11).
CPT-11 shows strong activity against various experimental

tumors with little cross-resistance with other antitumor
agents. Clinical trials have shown that CPT-11 is active
against various types of cancer. A >20% response rate for
CTP-11 alone was shown in patients with advanced or
recurrent cervical carcinoma (13, 23). Early investigations
reported that the overall response using CPT-11 plus CDDP
was observed in 59%-78% of patients (15, 24, 25). These
studies demonstrated that the rate of renal toxicity was
19%-50%. On the other hand, MMC was reported to
achieve a response rate of 22% for cervical cancer (16).
Previous reports revealed that CPT-11 had a marginal
supra-additive effect when combined with MMC and that
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Figure 1. Kaplan-Meier analysis of disease-free survival related to FIGO
stage. The x-axis indicates disease-free survival in months after NAC. The
y-axis indicates the proportion of patients surviving with uncensored data.
I/II, FIGO stage I and II; III, FIGO stage III.

Figure 2. Kaplan-Meier analysis of overall survival related to FIGO stage.
The x-axis indicates overall survival in months after NAC. The y-axis
indicates the proportion of patients surviving with uncensored data. I/II,
FIGO stage I and II; III, FIGO stage III.

Table IV. Toxicities of NAC with CPT-11 plus MMC (number/%).

Grade

0 1 2 3 4 3/4

Hematological
Leukopenia 9 (16) 10 (17) 22 (38) 17 (29) 0 (0) 17 (29)
Neutropenia 10 (17) 7 (12) 12 (21) 22 (38) 7 (12) 29 (50)
Anemia 11 (19) 21 (36) 23 (40) 3 (5) 0 (0) 3 (5)
Thrombocytopenia 43 (74) 6 (10) 4 (7) 3 (5) 2 (3) 5 (9)

Gastrointestinal
Diarrhea 31 (53) 16 (28) 7 (12) 3 (5) 1 (2) 4 (7)
Nausea/vomiting 15 (29) 28 (48) 15 (26) 0 (0) 0 (0) 0 (0)
Liver toxicity 54 (93) 0 (0) 3 (5) 1 (2) 0 (0) 1 (2)



MMC was a modulator of CPT-11 activity because it
increased topoisomerase I expression (26, 27). Therefore,
we conducted a phase II trial of CPT-11 plus MMC (19).
The overall response rate was 51% and no patient had renal
toxicity. In the present study, no patients had renal toxicity.
It is suggested that this regimen for CPT-11 combined with
MMC, instead of CDDP, is favourable to treat locally
advanced cervical carcinoma.

It is thought that the major theoretical advantages of
NAC may be to promote the efficacy of surgery on local
control, by downstaging the disease, and to contribute to
micro-metastasis control. We had already revealed that
CDDP-based chemotherapy resulted in transient increases
of apoptosis in locally advanced cervical cancer in
association with the increased expression of Bax (28). In
general, the response rate has been reported to be around
70% for NAC with a CDDP-based regimen (7, 29).
Sugiyama et al. reported that the response rate for NAC
with CPT-11 and CDDP was 78% in patients with locally
advanced cervical carcinoma (24). In our previous phase 2
study, 25 patients received treatments with CPT-11 plus
MMC as the NAC setting and their response rate was 76%
(1 CR and 18 PRs) and 4 of 5 patients with FIGO IIIb stage
had radical hysterectomy successfully performed (19). In
this study, we observed 3 CRs (9%) and 27 PRs (77%), with
an ORR of 86%. In particular, 2 CRs and 26 PRs were
recognised after one cycle, with a response rate of 80%. No
patient showed progressive disease. Thirty-three of 35
(94%) patients were able to undergo radical surgery after
NAC. Four of 6 stage IIIb patients received radical
hysterectomy in the present study. In these 4 patients, no
lymph node metastasis was observed and they have survived
without recurrence. Our results suggest that NAC with
CPT-11 plus MMC is useful to treat locally advanced
cervical carcinoma preoperatively. 

The most frequent grade 3 or 4 toxicity was neutropenia.
The frequency of neutropenia, however, was lower than
other regimens, such as CPT-11 plus CDDP (24), or CDDP
plus IFM (30). In this study, G-CSF was administered to 12
of 35 (34%) patients. Diarrhea was the most important non-
hematological toxicity of CPT-11. The frequency of grade 3
or 4 diarrhea was reported to be 19.2% in an early study
using CPT-11 alone (23). In addition, another study with
CPT-11 plus CDDP in a NAC setting demonstrated that
grade 3 or 4 diarrhea was observed in 10% of patients (24).
In our previous phase II study using CPT-11 and MMC, the
frequency of grade 3 or 4 diarrhea occurred in 12% of
patients (19). In the present study, only 4 out of 58 cycles
(7%) had grade 3 or 4 diarrhea. A lower frequency of
diarrhea was achieved in this study because all patients were
previously untreated and because we became more familiar
with the toxicities of CPT-11. In addition, it is thought that
the reduction of diarrhea was caused by using MMC instead

of CDDP. Only one patient, however, stopped the next cycle
because of grade 4 diarrhea. Therefore, diarrhea still caused
impairment of quality of life (QOL) and needs to be
managed carefully. Recently, hangeshashintou (31) and
loperamide (32) were found to be useful for preventing
diarrhea induced by CPT-11 therapy, so these medicines
should be used more actively. In this study, 4 patients were
treated with hangeshashintou preventively and 7 patients
used loperamide to treat diarrhea. 

The FIGO data indicate that the 5-year survival rate for
cervical carcinoma was 80.7% for stage Ib, 73.3% for IIb, and
46.4% for IIIb, respectively (33). The effectiveness of NAC
for prolonged survival in patients with locally advanced
cervical carcinoma is controversial. Sardi et al. reported that
NAC followed by surgery was associated with a significant
improvement in 8-year survival rates compared with surgery
alone in patients with FIGO Ib disease (34). Benedetti-Panici
et al. demonstrated that FIGO Ib2-IIb patients treated with
NAC followed by surgery showed better prognosis than those
with RT alone (9). Other reports noted that NAC followed
by RT for advanced disease did not result in an improvement
in the overall survival compared with RT alone (35, 36). At
the time of the present evaluation, the median DFS and OAS
were 42 months (range 5-73+ months) and 44 months (range
17-74+ months). Using Kaplan-Meier analysis, the 5-year
DFS and OSA estimate was 71.4% and 74.0%. Our results
indicate that NAC with CPT-11 plus MMC results in a longer
survival period than that with a CDDP analogue. Subgroup
survival analysis showed a 5-year OAS rate of 100% for stage
IIa disease and 74% for stage IIb disease. Nineteen out of 24
patients for FIGO II disease had >4 cm cervical tumors in
our study. Five out of 6 patients with FIGO IIIb disease are
alive and the 5-year survival rate is 75%. Four out of 6 cases
were able to enforce radical hysterectomy after NAC and no
lymph node metastases were observed. In this NAC
treatment, patients with FIGO stage II and IIIb have a better
prognosis as compared with that found in other
investigations. It is thought that NAC may contribute to
downstaging of the tumor and the disappearance of some
lymph node metastases. 

Conclusion

NAC with CPT-11 and MMC is a promising new treatment
strategy for locally advanced cervical carcinoma. The major
side-effects were neutropenia and diarrhea, and these
toxicities could be controlled. This regimen did not require
hydration and renal toxicity was rare, so the QOL was good
during NAC. This regimen shows a high response rate and
improves the operability rate during 1 or 2 cycles. As a
result, NAC followed by radical surgery might lead to a
prolonged DFS and OAS in patients with FIGO stage IIb
and IIIb disease. 
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Article Précis

Based on the results of the current study, neoadjuvant
chemotherapy with CPT-11 and MMC can be effective and well-
tolerated against locally advanced SCC of the uterine cervix.
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