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Summary

Purpose of investigation.: To determine if concurrent chemoradiotherapy (CCRT) with paclitaxel and carboplatin is effective, con-
venient, and tolerable for cervical cancer treatment. Materials and Methods: The authors retrospectively reviewed the medical records
of 49 patients. Primary outcomes included progression-free survival (PFS) and overall survival (OS). The Cox proportional hazards
model was adjusted for all prognostic factors in the multivariable analysis. Results: Over the median follow-up time of 32 months in a
sample consisting of 87.8% (43/49) squamous cell carcinoma and 12.2% (6/49) adenocarcinoma, two-year PFS and OS rates were
67.2% and 80.9%, respectively. In univariate analyses, stage, histology, performance status, tumor size, and age were significant vari-
ables for OS; only histology was significant in the multivariable analysis. Acute toxicity grade 3 or 4 neutropenia (85.7%), diarrhea
(32.7%), and late toxicity grade 3 or 4 (12.2%) were detected. Conclusions: For cervical cancer treatment, CCRT with paclitaxel/car-

boplatin is satisfactory.
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Introduction

Cervical cancer is the one of most common causes of
cancer-related death in women. Primary treatment currently
includes radical surgery and radiotherapy. However, recent
studies have shown that the curative effect of concurrent
chemoradiotherapy (CCRT) is equivalent to radical surgery
for early stage cervical cancer and more effective than ra-
diation only [1-5].

Although the primary drug choice is cisplatin, paclitaxel
or carboplatin alone has been shown to be efficacious for
CCRT [6-8]. Carboplatin induces the same platinum-DNA
adduct formation as cisplatin, is easy to use, and does not
require hydration [9]; furthermore, it results in lower
nephrotoxicity and emetogenicity than cisplatin. The com-
bination of paclitaxel and cisplatin chemoradiation report-
edly results in only mild toxicity and a good response rate
in patients with locally advanced cervical cancer [10, 11].
The combination of paclitaxel and carboplatin is also ef-
fective as chemotherapy [12, 13], with a good survival rate
[14]; as a result, this combination is used as chemotherapy
for advanced or recurrent cervical cancer in Japan. In
CCRT, these drugs act together as a radiosensitizer as well
as effective chemotherapy.

The use of CCRT in other cancers has resulted in shorter
treatment durations and improved efficacy in terms of pro-
gression-free survival (PFS), overall survival (OS), toxic-

Revised manuscript accepted for publication May 4, 2015

Eur. J. Gynaecol. Oncol. - 1ssn: 0392-2936
XXXVII, n. 4, 2016
doi: 10.12892/ejg03101.2016

7847050 Canada Inc.
www.irog.net

ity, and complications [15-19]. The present institute utilizes
CCRT with paclitaxel and carboplatin because hydration
and hospitalization are not required, and there are a limited
number of hospital beds in this hospital [20]. However, the
ideal approach for multimodal therapy that includes
chemotherapy and external beam therapy for the treatment
of cervical cancer has not yet been established. It is un-
known if there is increased efficacy against cancer with the
use of two antineoplastic drugs or with the administration
of CCRT. Therefore, the present retrospective study aimed
at evaluating CCRT with paclitaxel and carboplatin in a
large sample of Japanese patients with cervical cancer.

Materials and Methods

With the approval of the Jichi Medical University Institutional
Review Board, the authors retrospectively reviewed the medical
records of patients who received CCRT with paclitaxel and car-
boplatin between September 2006 and June 2012 in the Depart-
ment of Gynecology at the Saitama Medical Center Jichi Medical
University. The need for informed consent was waived because
data were only obtained via retrospective review of records.

Indications for CCRT included patients with International Fed-
eration of Gynecology and Obstetrics (FIGO) Stage IB2-IVB cer-
vical cancer with histopathology of squamous cell carcinoma
(SCC), adenocarcinoma, or adenosquamous carcinoma. Exclu-
sion criteria included previous, partial treatment at another insti-
tution or history of another malignant disease.
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58 patients administered
radiation for cervical
cancer stage IB2-IVB
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9 patients administered radiation only
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1 patient lost to follow-up at 18 months

Figure 1. — Flowchart of enroll-
ment of patients with Stage IB2-IVB
cervical cancer.

The following data were collected: age, histopathology, stage,
Eastern Cooperative Oncology Group performance status (PS),
tumor size, number of chemotherapy cycles, toxicities, and tumor
response, which was evaluated according to the Response Evalu-
ation Criteria In Solid Tumors (RECIST) guideline (version 1.1).
PFS and OS were determined as the primary outcomes. PFS was
defined as the interval from the first date of diagnosis to the time
of recurrence, disease progression, or death. PFS data were right-
censored at the time of the last evaluation for patients lost to fol-
low-up. OS was defined as the time from diagnosis to the date of
death and right-censored at the date of the last follow-up visit for
patients who were alive at the end of the study.

Clinical staging was evaluated using pelvic and bimanual rectal
examinations. Tumor diameter was calculated using magnetic res-
onance imaging (MRI). Metastatic survey was conducted by phys-
ical examination, chest radiography, cystoscopy, proctoscopy, and
computed tomography (CT).

All patients receive concurrent weekly paclitaxel, carboplatin,
and radiation therapy as primary treatment in the present institu-
tion. Radiation treatment was administered by external beam pelvic
radiotherapy using the four-field box technique (anteroposterior,
posteroanterior, and two lateral fields) within one week, approxi-
mately, following chemotherapy, when possible. Because the
schedule for radiation is typically fully booked, the number of
chemotherapy cycles prior to radiation was not restricted to avoid
delayed treatment for the cancer patients. A total dose of 45-60
Gy was administered in daily fractions of 1.8-2.0 Gy, five days
per week. At 20-30 Gy, a center split was performed. If patients
were administered high dose-rate brachytherapy, two to four frac-
tions of intracavitary high dose-rate brachytherapy were adminis-
tered in weekly fractions of five to six Gy each to point A, based
on the external os of the uterus, overlap with the external beam, and
tumor volume. The total brachytherapy dose was 12-24 Gy.

The paclitaxel and carboplatin doses were at the treating physi-
cian’s discretion. Paclitaxel was administered at a weekly dose of
60-70 mg/m?, with 70 mg/m? likely administered to patients with
good PS and general condition. Carboplatin was administered
based on the area under the curve 2, which is the primary method
in the present institute for chemotherapy for cervical cancer [20,
21]. Chemotherapy was administered six to nine times during ir-
radiation or after irradiation; before each cycle, > 1,000 neutrophils
and > 100,000 blood platelets were obtained using growth factors
in cases with neutropenia or leukopenia, respectively, at the treat-
ing physician’s discretion. Patients with hemoglobin levels < 10
g/dL received a red blood cell transfusion before further treatment.

Following completion of the radiation and chemotherapy, pa-
tients were examined by cytology, human papillomavirus (HPV)
testing using Hybrid Capture 2, CT, and MRI. In cases with a lack

of complete response, cytology positive result, or positive HPV
test result following the six to none chemotherapy cycles, addi-
tional chemotherapy was administered.

Response to treatment, using the RECIST guideline (version
1.1), and toxicity were determined at follow-up evaluations. Post-
treatment surveillance was by complete physical examination
every month during the first year, every two months for another
year (year 2), every three months for another year (year 3), and
every six months thereafter. Imaging was obtained by CT every
six to 12 months. Acute hematologic and non-hematologic toxic-
ities were recorded based on the Common Toxicity Criteria (CTC)
Version 4.0. Acute and late gastrointestinal and genitourinary tract
toxicities were recorded using the RTOG/EORTC Late Radiation
Morbidity Scoring Criteria.

The present authors used JMP, version 10.0.0 for statistical
analyses. Demographic variables are reported as mean + stan-
dard deviation. PFS and OS were analyzed by the Kaplan-Meier
method and compared between age, histopathology, stage, PS,
and tumor size using log-rank tests because of the short study pe-
riod. The Cox proportional hazards model was used to adjust for
all prognostic factors in multivariable analysis, including sur-
vival, stage, tumor histology, PS, and tumor size. For all statisti-
cal tests, a p-value < 0.05 was considered significant.

Results

During the study period, 58 patients underwent radia-
tion. Nine patients were excluded because they received
only radiation, resulting in a sample size of 49 patients
(Figure 1) with a mean age of 57.2 + 10.5 years (Table 1).
One patient was lost to follow-up at 18 months. The basic
patient characteristics and prevalence of all stages are
shown in Table 1.

There were only eight patients with Stage IVB cervical
cancer (Table 1). All but four patients completed their
chemotherapy; two patients had grade 4 fatigue, one pa-
tient experienced an outbreak of Guillain-Barré syndrome,
and one patient experienced a cerebral infraction. An addi-
tional patient who experienced a cerebral infraction did not
complete the radiation therapy. The total radiation dose was
57.0 £ 8.6 Gy; this included the one patient that did not
complete the radiation therapy.

The follow-up lasted a median 32 months (range, four to
75 months). The Kaplan-Meier estimates for PFS and OS
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Figure 2. — Kaplan-Meier estimates of progression-free survival
in patients with cervical cancer who underwent concurrent
chemoradiotherapy with paclitaxel and carboplatin.

Table 1. — Demographic and clinical characteristics of
patients with Stage IB2-1VB cervical cancer.
Total sample (n = 49)
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Figure 3. — Kaplan-Meier estimates of overall survival in pa-
tients with cervical cancer who underwent concurrent chemora-
diotherapy with paclitaxel and carboplatin.

Table 2. — Response rate to concurrent chemoradiother-
apy with paclitaxel and carboplatin in patients with Stage
IB2-1VB cervical cancer.

Age (years) (mean + SD) 57.2+10.5 Stage n  CR+PR CR PR SD PD
Tumor size (cm) (mean + SD) 60.0 = 19.2 (range, 22-125) IB2-11B 24 100 22(91.7) 2(83) 0 0O
Stage, n (adenocarcinoma) 49 (6) IB2-11B

1B2 8 (1) adenocarcinoma 100 160) 16y 00

1A 1 0 IITA-IVA SCC 13 923  9(69.2) 3(23.1) 0 1(7.7)

11A2 4(0) HIA-IVA

1IB 14 (1) adenocarcinoma 2100 160) 16y 00

1ITA 5(2) IVB SCC 6 833 3(50) 1(16.7) 0 2(33.3)

11IB 7 (0) IVB

IVA 3(0) adenocarcinoma 100 160) 0 0 160)

IVB 8(2) Total 49 91.8 37(75.5) 8(16.3) 0 4(8.2)
Lymph ,n?de’ n CR: complete response; PR: partial response; SD: stable disease;

P0s1t1Ye 17 PD: progressive disease; SCC: squamous cell carcinoma.

Negative 32
RALS, n

Yes 28

No 21

RALS: remote afterloading system.

are shown in Figures 2 and 3, respectively; the two-year
PFS and OS rates were 67.2% and 80.9%. The estimated
median PFS and OS rates were 55.1 months and 92.1
months, respectively. Of the patients with a complete or
partial response (Table 2), 31.1% (14/45) of the patients ex-
perienced recurrence (n = 3, local; n =9, distant; and n =2,
both local and distant). The distant metastases sites in-
cluded para-aortic lymph nodes (35.7%, 5/14), lungs
(28.6%, 4/14), and the liver (14.3%, 2/14).

In the univariable analysis, histology, PS, tumor size, and
age were significant (Table 3); however, only histology was
significant in the multivariable analysis (hazard ratio, 6.69;

p=0.0271) (Table 4). The PFS was 72% for SCC and 33%
for adenocarcinoma.

Acute toxicity grade 3 or 4 neutropenia, anemia, and di-
arrhea were detected in 85.7%, 8.2%, and 32.7% of the pa-
tients, respectively (Table 5). Late toxicity grade 3 or 4 was
detected in 12.2% of the patients. Vaginal fistula occurred
in three patients, and perforation of the sigmoid colon oc-
curred in one patient; all of these patients had a PS of 3.
One patient developed septic shock, but she was treated
with antibiotics and recovered.

Discussion

In the present study, treatment of cervical cancer with
CCRT, including paclitaxel and carboplatin, was satisfac-
tory, with similar response, PFS, and OS rates to those of
previous studies (Table 6) [2, 4, 22], even in patients with
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Table 3. — Relationships between prognostic factors and
cervical cancer patient survival in univariable analyses.

PFS P 0OS p
Stage 0.0096 0.0017
IB2-11B 84.6 87.8
IITA-IVA 533 85.1
IVB 37.5 37.5
Tumor histology 0.0935 0.0061
SCC 71.9 85.6
AdenoCa 333 333
PS <0.0001 0.0006
1 78.8 86.2
2 40 60
3 0 60
Tumor size
<6cm 76.7 89.5  0.0371
> 6 cm 52.6 0.013 66.9
Age (years) 0.654 0.0372
<60 79.2 89.3
> 60 59 68.2
Intracavitary therapy
Yes 82.1 0.008 88.7
No 47.6 70.2  0.0649

PFS: progression-free survival; OS: overall survival;
SCC: squamous cell carcinoma; AdenoCa: adenocarcinoma;
PS: Eastern Cooperative Oncology Group performance status.

Table 4. — Relationships between prognostic factors and
cervical cancer patient survival in multivariable analysis

Hazard radio  95% CI 4

Stage 1B2-11B 1

IITA-IVA 151 0.19-10.88  0.68

IVB 9.93 0.93-129.38 0.0579
Tumor SCC 1
histology AdenoCa  6.69 1.35-35.08  0.0271
PS 1 1

2 5.52 0.69-35.64  0.0994

3 5.34 0.90-38.90  0.0661
Tumor size <6cm 1

>6cm 1.93 0.43-8.05 0.3733
Age (years) <60 1

> 60 3.04 0.66-1531  0.15
Intracavitary No 1
therapy Yes 0.97 0.11-9.51 0.9784

CI, confidence interval; SCC, squamous cell carcinoma; AdenoCa, adenocar-
cinoma; PS, Eastern Cooperative Oncology Group performance status.

Stage III-IV cancer [4]. Regarding adverse effects, neu-
tropenia tended to occur more frequently than previously
reported, while gastrointestinal effects were less frequent
[2,4,5,22]. Weekly administration of paclitaxel and carbo-
platin might be tolerable and effective in patients with stage
IB2-1VB cervical cancer.

Similar to the results of the present study, a combination
of paclitaxel and carboplatin has been reported to be effec-
tive chemotherapy [12, 13] as well as acting as a radiosen-

Table 5. — Incidence and types of acute and late complica-
tions in patients with cervical cancer who underwent con-
current chemoradiotherapy with paclitaxel and carboplatin.

Grade
0 1 2 3 4

Acute
Hematologic (neutropenia) 2 3 9 31 4
Hematologic (anemia) 3 22 20 4 0
Thrombocytopenia 42 6 1 0 0
Non-hematologic (vomiting) 36 8 1
Non-hematologic (diarrhea) 1 19 13 13 3
Late
Urogenital disorder 34 3 11 1 0
Gastrointestinal disorder 42 0 5 1 1
Lymphedema 49 0 0 0 0
Neuropathy 34 11 1 3 0

Table 6. — Progression-free survival and overall survival
rates reported in previous studies of the use of concurrent
chemoradiotherapy with paclitaxel and carboplatin in cer-
vical cancer.

Reference Progression-free Overall
survival survival
Keys, et al. (1999) [2] 79 35
Eifel, et al. (2004) [4] Not available 73
Whitney, et al. (1999) [22] 57 55

sitizer. A previous in vitro study demonstrated an additive
effect with concomitant paclitaxel and radiation for SCC
[6]. In addition, a phase I study of weekly paclitaxel and
carboplatin with concurrent radiotherapy demonstrated
similar PFS and OS to those of cisplatin [23]. Furthermore,
another member of the taxane family, docetaxel, enhances
the efficacy of antivascular therapy when administered
weekly; in addition, it confers metronomic chemothera-
peutic effects [24]. Therefore, the present treatment may
also function as antivascular therapy.

Carboplatin can be administered to patients with severe
renal insufficiency [25] and demonstrates lower nephro-
toxicity and emetogenicity than cisplatin [9]. Given the rel-
ative frequency of neutropenia and gastrointestinal effects
in the present study, the authors believe that the regimen
they utilized is suitable for outpatients, without requiring
hospitalization.

PS and chemotherapy have been reported as independ-
ent prognostic factors for survival [26], and there was a
tendency in the present study for PS to be a prognostic
factor for survival. With a good PS, CCRT can be consid-
ered. The combination of taxane and platinum may ex-
tend PFS without affecting quality of life [27].
Furthermore, the therapeutic effects of weekly paclitaxel
and carboplatin are similar to those of cisplatin [28, 29].
Stage IVB cancer tended to be related with poor survival
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outcomes in the present study; however, Stage IITA-IVA
patients may benefit from this CCRT regimen. All of the
patients with recurring Stage IVB cancer died, but pa-
tients with Stage IIIA-IVA cancer survived with additional
treatment. The cancer in these stages (IIIA-IVA) invades
locally, while cancers of higher stages spread principally
through the lymphatic system; therefore, chemotherapy
may be important in these patients [30], and the present
regimen may be useful for treating Stage IVB cervical
cancer [26].

Adverse effects included bone marrow suppression,
with particularly high rates of neutropenia in the present
study. Because the data are retrospective and from clini-
cal practice instead of phase I study, the doses chosen by
the physicians might not reflect the optimal doses; it is
possible that the doses were too high, resulting in toxicity.
The outcomes of a phase I trial were published after these
patients were treated [23]. In addition, 34.7% (17/49) of
the patients were older than 60 years, and the condition
of the patients was particularly poor, with 85.7% (42/49)
of the patients experiencing at least grade 3 neutropenia
and 16.7% (7/49) of the patients with a PS of 2 or 3.
Therefore, future clinical trials are needed to determine
the optimal dose to avoid neutropenia and bone marrow
suppression.

This study has certain limitations. First, because the pres-
ent study was retrospective in nature, randomized con-
trolled trials should be conducted to reduce potential
selection bias in determining PFS and OS. Strict and ap-
propriate protocols should be followed to evaluate adverse
effects. Because of the small number of patients with Stage
IVB cancer, the results might not generalize to patients with
more advanced cancers, and further study should be con-
ducted to gather data in these patients.

The present results indicate that weekly administration
of paclitaxel and carboplatin as part of CCRT might be ef-
fective for the treatment of cervical cancer. The response,
PFS, and OS rates were acceptable, and there were less fre-
quent adverse gastrointestinal effects than previously re-
ported. Future studies should be conducted to compare the
efficacy of cisplatin alone with paclitaxel/carboplatin as
part of CCRT for the treatment of cervical cancer.
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