
INTRODUCTION

Cervical cancer is the second most common cancer in 
women worldwide and the major cause of death particularly 
in developing countries [1]. Most cervical cancer patients in 
developed countries are diagnosed at early stage due to the 
widespread use of effective screening program, and can be 
successfully treated by primary surgery or radiation therapy 
when diagnosed at early stage. However, in developing or less 
developed countries, over 80% of women with cervical cancer 
are diagnosed at advanced stage, which is significantly associ-
ated with poor prognosis [2]. 
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Objective: Concurrent chemoradiation therapy (CCRT) is the standard treatment for locally advanced cervical cancer. Although 
the optimal chemotherapeutic regimen is not yet defined, previous randomized trials have demonstrated that 5-fluorouracil (5-
FU) plus cisplatin every 3 weeks and weekly cisplatin are the most popular regimens. The purpose of this study was to compare 
the outcomes of weekly CCRT with cisplatin and monthly CCRT with 5-FU plus cisplatin for locally advanced cervical cancer.
Methods: We retrospectively reviewed data from 255 patients with FIGO stage IIB-IVA cervical cancer. Patients were classified 
into two CCRT groups according to the concurrent chemotherapy: weekly CCRT group, consisted of CCRT with weekly cisplatin 
for six cycles; and monthly CCRT group, consisted of CCRT with cisplatin and 5-FU every 4 weeks for two cycles followed by 
additional consolidation chemotherapy for two cycles with the same regimen.
Results: Of 255 patients, 152 (59.6%) patients received weekly CCRT and 103 (40.4%) received monthly CCRT. The mean follow-
up period was 39 months (range, 1 to 186 months). Planned CCRT was given to 130 (85.5%) patients in weekly CCRT group and 
84 (81.6%) patients in monthly CCRT group, respectively. Severe adverse effects were more common in the monthly CCRT group 
than in the weekly CCRT group. There were no statistically significant differences in progression-free survival and overall survival 
between the two groups (p=0.715 and p=0.237).
Conclusion: Both weekly CCRT and monthly CCRT seem to have similar efficacy for patients with locally advanced cervical 
cancer, but the weekly cisplatin is better tolerated.
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Radiation therapy (RT) alone had been used as a primary 
treatment for patients with locally advanced-the International 
Federation of Gynecology and Obstetrics (FIGO) stage IIB to 
IV-cervical cancer. However it failed both locally and distantly 
in about 50% of cases, suggesting the need for additional 
therapeutic modalities [3-5]. Several studies demonstrated 
that the addition of chemotherapy to RT would enhance the 
radiation effect [6-9], and five randomized trials in 1990s com-
paring cisplatin-based concurrent chemoradiation therapy 
(CCRT) to RT alone showed a significant reduction in the risk 
of recurrence and death with cisplatin-based CCRT [10-14]. 
Two CCRT methods-CCRT with weekly cisplatin (weekly 

CCRT) and cisplatin plus 5-fluorouracil (5-FU) every 3 weeks 
(monthly CCRT)-were used for locally advanced cervical can-
cer. In 1999, the Gynecologic Oncology Group (GOG) protocol 
120 comparing weekly CCRT and monthly CCRT showed that 
weekly CCRT was better tolerated and there was no survival 
difference between the two CCRT modalities [13]. Since then, 
weekly CCRT has been much widely used as the preferred 
treatment approach for locally advanced cervical cancer. How-
ever, the optimal chemotherapy regimen is not confidently 
defined, and new combination treatments are under investi-
gation [15].
In our institution, two CCRT modalities have been used as 

primary treatment for locally advanced cervical cancer since 
1994. In the current study, we attempt to compare the thera-
peutic efficacy, including progression-free survival (PFS) and 
overall survival (OS), and toxicity of both CCRT modalities-
weekly cisplatin and monthly cisplatin plus 5-FU in combina-
tion with external pelvic RT.

MATERIALS AND METHODS

All patients with FIGO stage IIB to IVA cervical cancer of the 
uterus treated at Ajou University Hospital from June 1994 to 
May 2010 were identified and retrospectively reviewed after 
obtaining approval by the Institutional Review Board. 
All patients had invasive cervical cancer histologically con-

firmed as squamous cell carcinoma, adenocarcinoma, or 
adenosquamous carcinoma. All patients had their normal 
hematological, renal, and hepatic functions and performance 
status within normal limits. None had a history of prior chemo-
therapy, radiotherapy or surgery. For exact clinical staging, all 
patients were subjected to a thorough physical examination 
and pelvic examination, complete blood count (CBC), liver 
function test, urinalysis, and imaging studies including chest 
X-ray, pelvic MRI, and/or PET-CT. Cystoscopy and sigmoidos-
copy were performed only in patients clinically suspicious of 

bladder and bowel invasion. 
Irradiation consisted of external beam pelvic RT and intra-

cavitary brachytherapy (ICR). External beam pelvic RT dose 
prescription to the whole pelvis was 4,500 cGy in 25 fractions 
at the isocenter 4 to 5 weeks apart. A four-field box technique 
was adopted. After completion of external beam pelvic RT, ICR 
(30 Gy to point A in five fractions) was performed at 1-week 
intervals. Patients with suspicious positive para-aortic lymph 
nodes also received treatment to the para-aortic field with 
a dose of 4,500 cGy. ICR was performed using tandem and 
ovoid applicators, selected on the individual’s anatomy. The 
anterior and posterior vagina was packed with radio-opaque 
gauze to reduce the bladder and rectal exposure. A parame-
trial boost of 5,400 to 9,000 cGy was given to the involved 
parametrium at the completion of whole pelvic RT. Based on 
patient history, physical examination, and CBC, patients were 
assessed according to the Radiation Therapy Oncology Group 
(RTOG) criteria for acute toxicities. RT was withheld in the case 
of an absolute neutrophil count (ANC) less than 1,000/mm3 or 
platelet count less than 50,000/mm3 and appropriate delays 
were also allowed in the event of grade 3 to 4 gastrointestinal 
or genitourinary toxicity. 
Patients received 5-FU and cisplatin (FP) chemotherapy as 

part of monthly CCRT before 2000. FP regimen was adminis-
tered 4 cycles of FU (1,000 mg/m2/day) on days 2-5 and cispla-
tin (70 mg/m2/day) on day 1 along with RT for 5 consecutive 
days at 28-day intervals. The drug was given in an infusion 
after adequate hydration and antiemetic followed by diuresis. 
We modified the original monthly CCRT protocol of GOG [10]: 
after completion of two-cycles of CCRT, the additional one 
or two cycles of chemotherapy with same FP regimen was 
given to patients as consolidation chemotherapy. Since 2000, 
weekly cisplatin in conjunction with RT has been used as the 
preferred primary treatment. Weekly cisplatin regimen started 
with a dose of 40 mg/m2 to a maximum of 70 mg on day 1 
of external RT, 1 to 4 hours before RT initiation. The Eastern 
Cooperative Oncology Group (ECOG) toxicity criteria were 
used for monitoring and documentation of hematological 
toxicities. Chemotherapy was delayed for an ANC less than 
500/mm3, or platelet count less than 50,000/mm3. We injected 
granulocyte colony stimulating factor (G-CSF) and intravenous 
antimicrobials only when the patient had a febrile neutrope-
nia, defined as an oral temperature higher than 38.5oC and 
persistent neutropenia with serious complications such as 
pneumonia or any type of progressive infection. We did not 
administer prophylactic human G-CSF to the patients with an 
ANC less than 500/mm3.
The response to treatment was evaluated using physical ex-

amination, Pap smear, MRI, and/or PET-CT. First follow-up was 
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done at a month after completion of treatment, then every 
2-3 months in the first year, every 3-6 months in the second 
year, and every half a year from the third to the fifth year. 
Statistical analysis was performed using SPSS ver. 11.5 (SPSS 

Inc., Chicago, IL, USA). Clinical and pathologic factors were 
compared between two groups with Pearson’s χ2 test for cat-
egorical data, and the Student t-test and for continuous data 
according to normality. The Kaplan-Meier method was used 
to construct curves for PFS and OS; and comparison of survival 
rates was performed using the long-rank test. A significant 
level of 0.05 was used for all tests. 

RESULTS

A total of 260 consecutive patients with locally advanced 
cervical cancer were identified, and 5 patients who received 
only RT as a local hemostatic control in order to control pro-
fuse vaginal bleeding were excluded. Finally, a total of 255 
patients were included in this study. 
Clinicopathologic characteristics of patients with weekly 

and monthly CCRT are compared in Table 1. Of 255 patients, 
103 (40.4%) patients received monthly CCRT and 152 (59.6%) 
received weekly CCRT. The age of patients ranged from 26 
to 87 years with mean age at diagnosis being 57 years. Ma-
jority of patients belonged to stage IIB (81.6% in the weekly 
CCRT group vs. 77.7% in the monthly CCRT group). Number 
of patients with squamous cell carcinoma histology was 142 
in the weekly CCRT group and 96 in the monthly CCRT group, 
respectively. The follow-up time of the 255 cases was 1 to 
186 months, with a median follow-up time of 39 months. All 
patients completed their scheduled treatment without death 
due to toxicities. There were no statistically significant differ-
ences of clinicopathological characteristics between the two 
groups. 
The 5-year PFS and OS of patients in the weekly CCRT group 

versus the monthly CCRT are 74.6% vs. 64.3% and 78% vs. 
73%, respectively (Fig. 1). There were no statistically significant 
differences in PFS and OS between the two groups (p=0.7105 
and p=0.237).
Table 2 shows the rate of completion of RT and chemo-

therapy. Although toxicity-related delay was noted in the two 
groups, most gastrointestinal and genitourinary toxicities 
were controlled with supportive care. Most complications ap-
peared after 80% completion of the planned chemotherapy 
(after 3 cycles of FP or 5 cycles of cisplatin). Chemotherapy 
was discontinued on patient’s request or under the recurrent 
febrile neutropenia.
The types and frequencies of adverse effects are shown in 

Table 3. There were no treatment-related deaths. The major 
acute toxicities were hematological and gastrointestinal tox-
icities. Twelve (7.9%) and 22 (21.4%) patients had grade 3-4 
hematologic toxicity in the weekly CCRT and monthly CCRT 
group, respectively (p<0.01). There were no instances of seri-
ous late complications requiring laparotomy. No remarkable 
alopecia was observed, nor did cisplatin-induced neurotoxic-
ity or ototoxicity occur. The grade 3-4 acute gastrointestinal 
toxicities were more often observed in the monthly CCRT 
than in the weekly CCRT group, respectively (14.5% vs. 35.0%; 
p<0.01). Irreversible adverse effects, including persistent elec-
trolyte imbalance and bone marrow failure, were not noted in 
the both groups. 

Table 1. Clinico-pathological characteristics of 255 patients with 
locally advanced cervical cancer 

Characteristic
Weekly  
CCRT 

(n=152)

Monthly 
CCRT 

(n=103)
p-value

Age at diagnosis (yr) 57 (26-87) 56 (25-83) NS

Gravidity 5 (0-14) 5 (0-13) NS

Parity 3 (1-13) 3 (0-12) NS

Pretreatment SCC Ag, ng/mL 5.8 (0.5-330) 5.5 (0.5-320) NS

FIGO stage NS

    IIB 124 (81.6) 80 (77.7)

    IIIA 4 (2.6) 2 (1.9)

    IIIB 18 (11.8) 18 (17.5)

    IVA 6 (3.9) 3 (2.9)

Histologic type NS

    Squamous cell carcinoma 142 (93.4) 96 (93.2)

    Adenocarcinoma 5 (3.3) 4 (3.9)

    Adenosquamous carcinoma 5 (3.3) 4 (3.9)

Grade NS

    1 9 (5.9) 6 (5.8)

    2 101 (66.4) 68 (66.0)

    3 42 (27.6) 28 (27.2)

    NA 0 (0) 1 (1.0)

Clinical tumor size (cm) NS

    ≤4 22 (14.5) 18 (17.5)

    >4 130 (85.5) 85 (82.5)

Pelvic lymph node status NS

    Positive 62 (40.8) 44 (42.7)

    Negative 90 (59.2) 59 (57.3)

Parametrial involvement NS

    No 11 (7.2) 6 (5.8)

    Yes 139 (91.4) 97 (94.2)

Values are presented as mean (range) or number (%). 
CCRT, concurrent chemoradiation therapy; NA, not available; NS, not 
significant; SCC Ag, squamous cell carcinoma antigen. 
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Patterns of failure are shown in Table 4. During a median 
follow-up period of 39 months (range, 1 to 186 months), 37 
(24.3%) and 23 (22.3%) patients had recurrence, with similar 
findings observed in both groups. 

DISCUSSION

Since the National Cancer Institute (NCI) consensus stated 
“…strong consideration should be given to the incorporation 
of concurrent cisplatin-based chemotherapy with radiation 
therapy in women who require radiation therapy for treat-
ment of cervical cancer…” in 1999, CCRT has been established 
as the standard of care for locally advanced cervical cancer 
[15,16]. Green et al. [17] suggested in a meta-analysis of 4,580 
patients from 19 randomized prospective trials that CCRT 
was superior to RT alone in controlling both local failure and 
distant relapse, another meta-analysis reported similar results 
supporting the NCI statement [18]. Although, from the late 

Fig. 1. Progression-free (A) and overall survival (B) according to the type of concurrent chemoradiation therapy (CCRT) in 255 locally advanced 
cervical cancer patients. The 5-yr progression-free survival and overall survival of patients in the group given weekly CCRT versus monthly CCRT 
are 74.6% vs. 64.3% and 78% vs. 73%, respectively. FP, 5-fluorouracil plus cisplatin.

Table 2. Numbers of incomplete treatment patients in each group 

Variable Weekly CCRT 
(n=152)

Monthly CCRT
(n=103)

Radiotherapy

    Complete 141 (92.7) 89 (86.4)

    Incomplete 11 (7.2) 14 (13.6)

Chemotherapy

    ≥80% of planned dose* 128 (84.2) 81 (78.6)

    <80% of planned dose 24 (15.8) 22 (21.4)

Values are presented as number (%). 
CCRT, concurrent chemoradiation therapy; FP, 5-fluorouracil plus cisplatin.
*≥5 cycles of cisplatin and ≥3 cycles of FP.

Table 3. Adverse effects with grade 3/4 toxicity

Adverse effect
Weekly  
CCRT

(n=152)

Monthly 
CCRT

(n=103)
p-value

Hematologic  toxicity 12 (7.9) 22 (21.4) <0.01

    Anemia 3 (2.0)  7 (6.8)

    Leukopenia 7 (4.6) 11 (10.7)

    Thrombocytopenia 2 (1.2) 4 (3.9)

Gastrointestinal toxicity 22 (14.5) 36 (35.0) <0.01

    Diarrhea 2 (1.3) 4 (3.9)

    Nausea 11 (7.2) 17 (16.5)

    Vomiting 7 (4.6) 11 (10.0)

    Small bowel obstruction 2 (1.2) 4 (3.9)

Values are presented as number (%). 
CCRT, concurrent chemoradiation therapy.

Table 4. Patterns of failure

Pattern Weekly cisplatin
(n=152)

Consolidation FP
(n=103)

Locoregional failure only* 16 (10.5) 11 (10.6)

Distant failure† 21 (13.8) 12 (11.7)

Total 37 (24.3) 23 (22.3)

Values are presented as number (%). 
FP, 5-fluorouracil plus cisplatin.
*Recurrences only inside the radiation field. †Recurrences outside (or 
outside and inside) the radiation field.
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1990s GOG studies, two regimens of 6-cycle weekly cisplatin 
and 2-cycle FP at 3- to 4-week intervals in concurrent with RT 
were found to have same efficacy for locally advanced cervical 
cancer, weekly cisplatin has been recommended as the stan-
dard treatment for this disease because of its good tolerability 
to patients [10,13]. 
There was a great change of treatment pattern for locally ad-

vanced cervical cancer in our institution. Before 2000, the regi-
men of monthly FP in conjunction with external pelvic RT was 
a standard CCRT approach. However, our approach was quite 
different to the regimen proposed by GOG 85 [10]. We modi-
fied the CCRT protocol using FP regimen of the GOG with 
introducing the concept of so-called ‘consolidation’ chemo-
therapy. Patients received 70 mg/m2/day of cisplatin on days 
1 and 29, followed by 1,000 mg/m2/day of fluorouracil given 
as a 96-hour infusion on days 1 and 29 during RT, and had the 
two additional FP chemotherapy without RT after comple-
tion of CCRT. After all, a total of 4-cycle FP chemotherapy was 
given to the patients during and after the planned RT. We 
hypothesized that the additional chemotherapy might help 
eradicating micrometastases outside the irradiation fields, 
sensitizing tumor cells to radiation, and improving overall sur-
vival in patients with locally advanced cervical cancer. Several 
studies have reported on the use of consolidation chemother-
apy after CCRT [19-22]. Wong et al. [19] showed that chemo-
radiation followed by adjuvant chemotherapy with epirubicin 
had a less frequent distant failure without difference in local 
failure rate. Vrdoljak et al. [20,21] reported promising results 
after consolidation chemotherapy with ifosfamide and cispla-
tin after concomitant chemobrachyradiotherapy. Recently, 
Choi et al. [22] reported that three more cycles of consolida-
tion FP chemotherapy after CCRT might have a role as a ra-
diosensitizer during the period of delayed radiation effect and 
lead to an encouraging survival rate, with acceptable toxicity. 
We used FP regimen as consolidation chemotherapy based 
on the findings that the addition of 5-FU and cisplatin-based 
chemotherapy to RT could enhance the radiation effects [6-9]. 
However, since GOG 120 demonstrated the efficacy of weekly 
cisplatin-based CCRT compared to monthly CCRT [13] and it 
was reported that there was no significant effect of 5-FU in 
either form of combination with cisplatin or alone [23], we 
changed our treatment strategy and weekly cisplatin CCRT 
has been our standard primary treatment for locally advanced 
cervical cancer. 
In the present study, the survival outcomes and side effects 

between weekly and monthly CCRT were compared. To the 
best of our knowledge, there have been few studies on com-
paring weekly cisplatin-based CCRT with monthly CCRT with 
additional consolidation chemotherapy. The PFS and OS rates 

were similar to or slightly better than those of other previous 
studies [10,11,13,15]. However there were no statistically sig-
nificant differences of survival rates and the pattern of failure 
between the two CCRT approaches. These findings suggest 
that consolidation FP regimen used in this study might be in-
sufficient to eradicate micrometastases. 
The dose, regimen and schedule of chemotherapeutic 

agents could explain the differences in toxicity, compliance 
and treatment delays. Kim et al. [24] reported that 73% of pa-
tient could receive 6 cycles of cisplatin at a dose of 30 mg/m2, in 
contrast to 49% in GOG 120 in which 40 mg/m2 of weekly cis-
platin was delivered [13]. Similarly, other investigators report-
ed that less than half of women completed the full planned 
weekly cisplatin at a dose of 40 mg/m2 combined with pelvic 
RT [25]. Therefore, more patients in the dose reduction group 
completed full dose of planned chemoradiation with similar 
survival. Dose reduction may be necessary for reducing acute 
and late toxicities. However, in multivariate analysis done by 
Nugent et al. [26] on 118 patients with locally advanced cer-
vical cancer, the number of cisplatin chemotherapy cycles 
was independently predictive of PFS and OS. Patients who 
received less than 6 cycles of cisplatin had a worse PFS and 
OS. Additionally, advanced stage, longer time to RT comple-
tion, and absence of brachytherapy were associated with de-
creased PFS and OS (p<0.05). They recommended all patients 
with locally advanced cervical carcinoma (LACC) be offered 
six cycles of cisplatin for optimal dose treatment. In addition 
to the dose reduction, a randomized trial comparing cisplatin 
40 mg/m2 weekly ×6 with cisplatin 75 mg/m2 every 3 weeks 
×4 demonstrated that weekly cisplatin regimen had more 
complete treatment rate and less delayed courses than with 
three-weekly cisplatin [27]. Therefore, associations between 
both completion of scheduled dose for improving survivals 
and dose reduction for minimizing toxicities should be in-
vestigated as thoroughly. With regard to completion rates of 
the planned treatment and treatment-related toxicities in the 
current study, the cumulative dose of cisplatin in weekly CCRT 
group was 240 mg/m2 compared to 280 mg/m2 in monthly 
CCRT group. Grade 3-4 hematologic (21.4% vs. 7.9%) and gas-
trointestinal toxicities (35.0% vs. 14.0%) were more frequent in 
the monthly CCRT group. Although there were delays in giv-
ing chemotherapy, most patients completed more than 80% 
of planned cycles of chemotherapy in addition to their sched-
uled RT, which showed an improved PFS and OS, and our data 
are comparable to those from others [12,13,24,25,28,29].
There are several limitations-selection, information, and 

confounding bias-which are inherent in the retrospective na-
ture of this study, and these limit clear conclusions. Although 
there was no significant difference of various clinical and 
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pathological parameters between weekly and monthly CCRT 
groups, selection bias may influence our results. Moreover, 
we admit that a wide-range of follow-up time and censored 
data could decrease the power of results of the present study. 
Monthly CCRT was performed as the preferred treatment from 
1994 to 1999 and weekly CCRT from 2000 to 2010. The direct 
comparison of different approaches without adjusting time 
period also should be considered in interpreting our results. 
Despite these limitations, the present study may give a matter 
that merits our sober reflection on consolidation chemother-
apy in addition to CCRT through homogenous study popula-
tions with consistent treatment and long-term follow-up.
In conclusion, weekly cisplatin with concurrent RT and 

monthly FP with concurrent RT followed by consolidation FP 
chemotherapy had similar efficacy for patients with locally 
advanced cervical cancer, and weekly CCRT is better toler-
ated. However, since local disease control remains an issue 
in patients with locally advanced cervical cancer, there is a 
potential for improvement with newer combinations. Further 
multicenter randomized trials with a number of newer che-
motherapeutic agents are necessary to evaluate the overall 
oncologic outcomes and quality-of-life.
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