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Purpose: To determine the superior chemotherapeutic
regimen between monthly 5-FU plus cisplatin (FP) and
weekly cisplatin alone in concurrent chemoradiotherapy
for locally advanced cervical cancer, the compliance of
treatment, response, survival and toxicities were analyzed
between the two arms.
M aterials and Methods: Between M arch 1998 and
December 2001, 61 patients with locally advanced cervical
cancer (stage IIB through IVA) and negative para-aortic
lymph nodes were randomly assigned to either 'monthly
FP' (arm I, n=34) or 'weekly cisplatin' (arm II, n=27) with
concurrent radiotherapy. The patients of arm I received
FP (5-FU 1,000 mg/m 2 /day + cisplatin 20 mg/m 2 /day, for
5 days, for 3 cycles at 4 week intervals) and those of arm
II received cisplatin (30 mg/m 2 /day, for 6 cycles at 1 week
intervals) with concurrent radiotherapy. The radiotherapy
consisted of 41.4～50.4 Gy external beam irradiation in
23～28 fractions to the whole pelvis, with high dose rate
brachytherapy delivering a dose of 30～35 Gy in 6～7
fractions to point A. During the brachytherapy, a parame-

trial boost was delivered. The median follow-up period for
survivors was 44 months.
Results: The compliance of treatment in monthly FP
weekly cisplatin arms were 62 and 81% , respectively. The
complete response rates at 3 months were 96 and 88%
in arms I and II, respectively. The 4-year overall survival
and disease free survival rates were 64 and 54% in the
arm I and 77 and 66% in the arm II, respectively. The incidence of hematologic toxicity more than grade 2 was 29%
in the arm I and 15% in the arm II. Only one patient in
arm I experienced grade 3 gastrointestinal toxicity. No
severe genitourinary toxicity was observed.
Conclusion: No significant difference was observed in
the compliance, responses, survival rates and acute toxicities between the two treatment arms. More patients and
further follow up will be required. (Cancer Research and
Treatment 2005;37:37-43)
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radiotherapy, when used in the treatment of the early cervical
cancer of stage IIA or less, provide similar clinical outcomes.
Five-year disease free survival rates of 80～90% and 70～80%
were reported in stage IB and IIA carcinomas of the cervix,
respectively (1). Although radiotherapy has been widely used
in the treatment of locally advanced cervical cancer, radiotherapy alone resulted in treatment failure in 20～50% patients with
stage IIB and 50～75% of those with stage IIIB or higher stage
(2). It is well known that the treatment failure mainly developed
within 3 years after radiotherapy, with many of the local
recurrences developing in the parametrium (3).
To increase the local control rate of locally advanced cervical
cancer, the concurrent use of radiosensitizers, such as misonidazole, hydroxyurea, cisplatin and 5-FU with radiation therapies,
have been studied (4～6). Improved local control and survival
rates were reported with the use of concurrent chemoradiation
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using cisplatin and/or 5-FU due to their direct cytotoxicity as
well as radiosensitization. Prospective randomized trials published
in the early 1990's proved that sequential chemoradiotherapy
was unable to achieve more favorable outcomes in local control
and survival due to the greater toxicities over that of radiation
alone (7～9). In 1999, Morris et al. through a prospective
randomized study, reported more favorable results in patients
with concurrent chemoradiation using cisplatin plus 5-FU than
with radiotherapy alone (10). During the same period, other
multi-institutional randomized controlled trials revealed increased
survival rate with the use of cisplatin based concurrent chemoradiotherapy (11,12). The findings of these trials prompted the
US National Cancer Institute to recommend concurrent cisplatin
based chemoradiotherapy as the treatment for cervical cancer
(13), but no consensus on the optimal dose and regimen of
chemotherapeutic agents has been developed. Moreover, the
role of 5-FU administered concurrently with cisplatin is unclear
as no randomized trial between cisplatin alone vs. cisplatin plus
5-FU has been conducted.
We conducted a prospective randomized clinical trial to compare monthly 5-FU plus cisplatin to weekly cisplatin alone,
both with concurrent radiotherapy, for locally advanced cervical
cancer. Through this study, it is hoped a more optimal regimen
for the concurrent chemoradiotherapy of locally advanced
cervical cancer can be developed.
MATERIALS AND METHODS
1) Patients
Between March 1998 and December 2001, 61 patients with
pathologically confirmed, clinically diagnosed FIGO (International Federation of Gynecology and Obstetrics) stage IIB to
IVA uterine cervical cancer were entered into this clinical trial.
For exact staging, all 61 patients received a physical examination, CBC, liver function test, urine analysis, chest X-ray, IVP,
cystoscopy, sigmoidoscopy and pelvic MRI or CT scanning.
Eligible patients had to have a Eastern Cooperative Oncology
Group (ECOG) performance scale ≤2, age ≥18 years, adequate hepatic, renal and bone marrow functions for treatment
(serum total bilirubin ＜1.5 mg/dl, AST/ALT ＜3 folds of
normal, serum creatinine ＜1.5 mg/dl or creatinine clearance ＞
50 ml/min, WBC ＞4,000/μl, platelet ＞100,000/μl, hemoglobin ＞10 gm/dl), a negative para-aortic lymph node status

on radiological examination, and no history of prior chemotherapy and radiotherapy. All selected patients were intended
for definitive chemoradiation treatment. The patients were
allocated to one of two treatment arms, using random numbers
table, and stratified by stage at the time of consultation. The
patients of both treatment arms were received external beam
radiotherapy to the whole pelvis, with intracavitary radiation.
Meanwhile, 34 patients were administered FP (5-FU +
cisplatin) regimen chemotherapy at 4-week intervals; all others
received weekly cisplatin (Fig 1). The informed consent of the
patients and approval of the committee of clinical trial of Asan
Medical Center were obtained.
2) Radiation Therapy
All patients were treated with a four-field box technique
(AP-PA and two laterals field). The radiation field encompassed
a volume that included the whole uterus, the primary mass, the
paracervical, parametrial and uterosacral regions, as well as the
external iliac, hypogastric and obturator lymph nodes. The
AP/PA field extended 1.5 to 2 cm laterally to the widest bony
margin of the true pelvis. The superior border of the field was
the mid-point of L5, and the inferior border included a 2 cm
margin from the lowest extension of the primary tumor or
lower portion of obturator foramen. The anterior border of the
lateral fields was the anterior one third of symphysis pubis, and
the posterior border was usually the S2-S3 interface based on
the extent of the primary tumor. The treatments were designed
with the use of computerized radiation dosimetry, delivered
with 15-MV X rays from a linear accelerator (Varian Clinac
1800, 2100 C/D) to the whole pelvis, without midline shielding.
Twenty-three fractions of 1.8 Gy were delivered to a total dose
of 41.4 Gy in patients with stage IIB cervix cancer, and 50.4
Gy, in 28 fractions, in patients with stage IIIA or higher stage.
After external beam irradiation, intracavitary radiotherapy, using
an Ir-192 high dose rate brachytherapy unit (microSelectronⓇ,
Nucletron, the Netherlands), was performed three times a week
(Monday, Wednesday and Friday). Thirty-five Gy, in 7 fractions, to point A were delivered to patients with stage IIB and
30 Gy, in 6 fractions, to patients with IIIA or higher stage.
During the brachytherapy, a parametrial boost using external
beam radiation was delivered, with conventional fractionation,
up to 65 Gy to the thickened parametrium and 60 Gy to the
normal parametrium, twice a week (Tuesday and Thursday).
Intracavitary radiotherapy and a parametrial boost were not
delivered on the same day.
3) Chemotherapy

Fig. 1. Treatment schemes.

From the first treatment day, 5-FU and cisplatin were given
2
as i.v. infusions at doses of 1,000 and 20 mg/m /day, respectively, for 5 consecutive days in 3 cycles at 28 day intervals
to the patients randomized into the FP regimen. In the weekly
cisplatin arm, 30 mg/m2 of cisplatin was administered as an i.v.
injection in 6 cycles at 7 day intervals. Once a week during
radiotherapy, or before the initiation of chemotherapy, CBC,
liver function and renal function tests were conducted. In the
case of an absolute neutrophil count less than 1,000/mm3 or a
platelet count less than 100,000/mm3; the chemoradiotherapy
was delayed until recovery.
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4) Evaluation of treatment related toxicities and response
to treatment
The treatment related acute toxicities were assessed based on
the history, physical examination and CBC, according to the
Radiation Therapy Oncology Group (RTOG) criteria for acute
toxicities. The response to treatment was evaluated using both
pelvis MRI and physical examination at 3 months after the
completion of treatment. A complete response was defined as
the disappearance of the gross tumor either clinically or
radiologically (using follow up pelvic MRI at 3 months). A
partial response was defined as more than a 50% reduction of
the tumor volume either clinically or radiologically.
5) Follow-up evaluation and statistical analysis
After radiotherapy, the patients were evaluated at 1 and
3-month intervals for the first 2 years, and every 6 months
thereafter. The median follow up period of the 43 survivors was
44 months. Local recurrence and distant metastasis were
defined as any recurrence within and outside of the radiation
field, respectively. The first site of recurrence was recognized
when local and distant metastasis occurred together. The
survival time was counted from the date of randomization to
that of recurrence diagnosis, death or last follow-up. Patients
were censored if they were disease-free at the last contact (or
died without disease) in the disease free survival analysis.
However; death, regardless of final status, was counted as an
event in the survival analysis. The primary end point was
compliance to treatment. Previous studies on concurrent
chemoradiotherapy have shown compliance rates between 70～
80% (10～12). Therefore, a sample size of 112 patients per
group was calculated on the basis of an ability to detect a 15%
difference between the regimens, with a statistical power of
80% using a two-sided significance level of 0.05. Interim
analysis was scheduled to occur when one third of the patients
had been enrolled and followed-up for more than 3 years.
Statistical analyses were carried out using the SPSS version
10.0 statistical package (Chicago, IL). The Kaplan-Meier method
was used to construct curves for the relapse-free and overall
survival. The log-rank test was used to compare treatments and
for univariate analyses. The Chi-Squared test was used to
compare the recurrence and complication rates between the two
arms. All p values were two-sided.

2) Treatment compliance
One and 3 patients in arms I and II did not receive chemotherapy. Table 2 shows the number of cycles of chemotherapy
received in both arms. Chemotherapy was interrupted in the
patient of arm I due to autoimmune hepatitis and due to poor
performance stati in the 3 from arm II. The median dose to
point A was 76.4 Gy in both arms and the median doses to
point B were similar between the two arms (Table 3). The
median total treatment time was 57 days in both arms (Table
3). The completion of radiotherapy in the monthly FP arm was
lower than in the weekly cisplatin arm (68 vs. 89%). The
difference between both arms was marginally statistically
significant (p=0.07). Four patients did not undergo brachytherapy after completion of the external radiotherapy (3 patients
in arm I and 1 in arm II). Concurrent Chemoradiation therapy
was delivered according to protocol in 62 and 81% of the
patient in the monthly FP and weekly cisplatin arms, respectively (Table 4).

Table 1. Patients’ characteristics

Arm I*
Arm II†
Variables
(n=34)
(n=27)

Age (years)
Range
36～74
34～70
Median
60
57
Stage
IIB
21 (62%)
22 (82%)
IIIA
3 (9%)
0
IIIB
9 (26%)
3 (11%)
IVA
1 (3%)
2 (7%)
Histology
Squamous
32 (94%)
26 (96%)
Adenosquamous 2 (6%)
0
Adenocarcinoma 0
1 (4%)
Tumor size (cm)
Range
4.5 (1.5～8)
4 (2～8)
Pelvic lymph node‡ Positive
16 (47%)
3 (11%)
Negative
18 (53%)
24 (89%)
Performance status 0
15 (44%)
19 (70%)
1
17 (50%)
7 (26%)
2
2 (6%)
1 (4%)

*monthly 5-FU + cisplatin, †weekly cisplatin, ‡p=0.005.

RESULTS
1) Patients' characteristics
The study group was comprised of 34 patients in arm I and
27 in arm II, with a median age of 58 years (36～74 in arm
I, 34～70 in arm II). The extent of disease was ranked as either:
IIB, IIIA, IIIB or IVA, with FIGO stage in 21, 3, 9 and 1 in
arm I, and 22, 0, 3 and 2 in arm II, respectively. There was
no statistically significant difference in age and stage distribution. Most had a squamous cell carcinoma, but 2 patients in
arm I had an adenosquamous carcinoma and 1 in arm II had
an adenocarcinoma. There were also no differences in the
performance stati, tumor sizes and total treatment times
between the two arms, with the exception of pelvic lymph node
involvement (Table 1).

Table 2. Number of cycles of chemotherapy

Number of cycles
Arm I* (n=34)
Arm II† (n=27)

0
1 (3%)
3 (11%)
1
7 (21%)
2
10 (29%)
2 (7%)
3
16 (47%)
4
5
5 (19%)
≥6
17 (63%)

*monthly 5-FU + cisplatin, †weekly cisplatin.
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Table 3. Radiotherapy characteristics

Characteristic
Arm I* (n=34) Arm II†(n=27)

Total dose to point A (Gy)
Median
76.4
76.4
Range
7.2～85.4
3.6～80.4
Total dose to point B (Gy)
Median
64.3
65.1
Range
7.2～67.4
3.6～66.1
Duration of radiotherapy (days)
Median
57
57
Range
4～78
2～68

*monthly 5-FU+cisplatin, †weekly cisplatin.

Table 4. Compliance of the treatments

Arm I* (n=34)
Arm II†
p-value

Radiotherapy
0.07
External RT
Complete
26 (76%)
25 (93%)
Incomplete
8 (24%)
2 (7%)
External RT + ICR
Complete
23 (68%)
24 (89%)
Incomplete
11 (32%)
3 (11%)
Chemotherapy
ns
Complete
16 (47%)
17 (63%)
Incomplete
18 (53%)
10 (37%)
Chemo-RT
ns
Optimal‡
21 (62%)
22 (81%)
Sub-optimal
13 (38%)
5 (19%)

*monthly 5-FU+cisplatin, †weekly cisplatin. ‡Administration of
at least two cycles of monthly FP or four cycles of weekly cisplatin
chemotherapy combined with complete radiotherapy.

Table 5. Patterns of failure

Variables
Arm I* (n=34)
Arm II† (n=27) p value

Local failure
3 (9%)
4 (15%)
0.69
Distant failure
11 (32%)
4 (15%)
0.14
LR+DM
1 (3%)
0
ns
Total
15 (44%)
8 (30%)
ns

*monthly 5-FU + cisplatin, †weekly cisplatin.

Fig. 2. Overall survival rates by treatment group.
*monthly 5-FU+cisplatin †weekly cisplatin.

Fig. 3. Disease free survival rates by treatment group.
†
*monthly 5-FU+cisplatin, weekly cisplatin.

chemoradiotherapy showed a complete response and the other
a partial response. In the arm II, 22 of the 25 patients (88%)
showed a complete response and the 3 others a partial response.
No significant difference was observed.
Three patients (9%) in the monthly FP arm and 4 (15%) in
the weekly cisplatin arm had a local recurrence. Distant metastasis occurred in 11 patients (32%), including one case with
a relapse, in arm I and in 4 (15%) in arm II during the follow
up period. More distant metastases were observed in the arm
I, but this difference did not reach statistical significance (Table
5).
4) Survival

3) Response to treatment and patterns of failure
The response to treatment and patterns of failure were evaluated 3 months after treatment using physical examination
including pelvic examination and pelvic MRI. Twenty two of
the 23 patients (96%) in the arm I who had received planned

The study included 61 patients, with a median follow up
period of 26 months (range: 6～56 months). The median follow
up period of the survivors was 32 months. When all 61 patients
were analyzed according to intention to treat, the 4-year overall
survival and disease free survival rates were 70 and 59%,
respectively; 64 and 54% in the arm I and 77 and 66% in the
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DISCUSSION

Fig. 4. Distant metastasis free survival rates by treatment group.
*monthly 5-FU+cisplatin, †weekly cisplatin.

Table 6. Hematological toxicities of concurrent chemoradiation
therapy

Grade
Arm I*
Arm II†
Total
(RTOG scale)
(n=34)
(n=27)
(n=61)

0
4 (12%)
6 (22%)
10 (16%)
1
9 (26%)
5 (19%)
14 (23%)
2
11 (33%)
12 (44%)
23 (38%)
3
6 (17%)
4 (15%)
10 (16%)
4
4 (12%)
0
4 (7%)

*monthly 5-FU+cisplatin, †weekly cisplatin.

arm II, respectively (Fig. 2, 3), but with no significant difference.
The 4-year distant metastasis free survival rate of arm I was
57%, which was marginally inferior to the 83% of arm II
(p-value: 0.06, Fig. 4).
5) Treatment related acute toxicities
The acute hematological, gastrointestinal (GI) and genitourinary (GU) toxicities were evaluated using the RTOG acute
toxicity criteria. Grade 2 hematological toxicity was most
frequently observed; 11 (33%) patients in arm I and 12 (44%)
in arm II (Table 6). Severe hematological toxicities greater than
grade 2 were observed in 10 (29%) and 4 (15%) patients in
arms I and II, respectively. Among the GI toxicities, nausea and
vomiting were the most frequently reported. Grade 2 toxicity
requiring medication was observed in 18 (53%) and 13 (48%)
patients in arms I and II, respectively. Only 1 patient in the
arm I had grade 3 GI toxicity. Most occurrences of toxicity
were controlled with supportive care. No severe GU toxicity
greater than grade 2 was observed, but 3 patients in each arm
had grade 2 GU toxicity. With regard to late complications, one
patient in the arm I had symptoms compatible with radiation
cystitis, and 3 in the arm II reported symptoms compatible with
radiation enteritis, but these were controlled with supportive
treatment. There were no differences in the hematological, GI
and GU toxicities between the two arms.

Concurrent chemoradiotherapy has the theoretical advantages
of avoiding any delay in the initiation of radiotherapy, which
is the main treatment modality, shortening the overall treatment
time, preventing repopulation of the tumor and cross resistance
to therapy, as well as radiosensitizing the effect of chemotherapeutic agents compared with neoadjuvant therapy (14,15).
Concurrent chemoradiation has been proved to achieve more
favorable clinical outcome in many organs, including bladder,
head and neck malignancies (16,17). With concurrent chemoradiation treatment of uterine cervical cancer, cisplatin, 5-FU and
hydroxyurea have been commonly investigated (10～12,18).
Recently, the results of five multi-institutional randomized controlled trials demonstrated a survival benefit for the concurrent
cisplatin-based chemoradiotherapy in the treatment of cervical
cancer (10～12,18,19). Three of these studies dealt with the
definitive treatment of locally advanced cervical cancer (10～12).
However, these results should be interpreted with caution. In
the studies of Whitney et al. (12) and Rose et al. (11), the
control arm received pelvic radiotherapy and hydroxyurea. The
two trials included only patients with a surgically confirmed
para-aortic lymph node negative status. Although, they had
weak points; the median overall treatment time was prolonged
over 9 weeks and an insufficient dose, less than 80 Gy to A
point, was delivered. It is well known that a prolonged total
treatment time is related to reductions of local control, survival
rates (20～22) and dose-response relationships (23). The two
studies mentioned above can be criticized as the insufficiencies
in the radiation treatment magnified the apparent benefit of the
chemotherapy. Therefore, an overall treatment time of less than
55 days and a dose of 85～90 Gy to A point are recommended.
In contrast to the studies mentioned above, the overall treatment
time and radiation dose were relatively sufficient in the trial
of Morris et al. (10). However, one third of patients had a stage
IIA or less disease, but survival benefits were proved only for
those with stage IB to IIB diseases. Thus, it can be concluded
that the concurrent chemoradiotherapy resulted in increased
survival only in certain groups of patients.
The overall survival and disease free survival rates of the
current study are similar to those of other studies (10～12).
Considering the surgical confirmation of the paraaortic lymph
node status in other studies (11,12), our study have shown the
most favorable results to date. However, further analysis will
be required due to our short follow up period.
Less than 10, 20 and 10% of severe hematological, GI and
GU toxicities have been reported when 20 and 1,000 mg/m2/day
of cisplatin and 5-FU, respectively, were used concurrently with
radiotherapy prior to definitive surgery (24). It was also reported that a significantly higher Grade 4 toxicity, 23%, was
achieved in the concurrent chemoradiotherapy arm with 50
2
2
mg/m of cisplatin and 750 mg/m /day of 5-FU than the radiotherapy alone (25). Morris et al. (10) used 75 and 1,000 mg/m2/
day of cisplatin and 5-FU, respectively, for 5 days in each cycle,
and Rose et al. (11) and Whitney et al. (12) used 50 and 1,000
mg/m2/day for 4 days in each cycle. In our study, cisplatin
combined with 5-FU was used for 5 days from the first day
2
2
of treatment, so 100 mg/m of cisplatin and 5,000 mg/m of
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5-FU per each cycle were administered. The dose of chemotherapeutic agents might be related to the lower compliance rate
of patients in arm I, although statistical significance could not
be reached. The reason distant metastases were commonly
observed in arm I (p=0.06) might be due to the lower compliance rate among these patients.
Our study also had some drawbacks; the small sample size
and short follow up period. The survival rate, acute and chronic
toxicities, patterns of failure as well as prognostic factors will
also be analyzed. Although randomized using the random
numbers table, more patients were allocated to arm I at the time
of analysis. Also, more patients with pelvic lymph node were
randomized to arm I. It is anticipate that a greater number of
enrolled cases will solve these problems. The role of 5-FU,
combined with cisplatin, will also be defined through additional
studies.
The difference in the survival and patterns of failure between
the patients receiving complete and incomplete FP chemotherapies will be analyzed to define the role of chemotherapeutic
agents after radiotherapy, as chemotherapy in the treatment of
cervical cancer acts mainly as a radiosensitizer.

6.
7.

8.

9.

10.

11.

CONCLUSIONS
12.

There were no significant differences in the response to treatment, patterns of failure, survival rate and toxicities between
the monthly FP and weekly cisplatin arms, with the exception
of compliance. The compliance of chemotherapy was similar in
both arms. However, the patients that received weekly cisplatin
chemotherapy experienced higher completion of radiation therapy. We suggest that the cisplatin alone regimen is at least
equally effective and well tolerated compared to the FP regimen
for the treatment of locally advanced cervical cancer. Moreover,
the cisplatin alone regimen has the advantage of not requiring
hospitalization. However, more patients and a longer follow up
period will be needed to evaluate which of the monthly FP or
weekly cisplatin regimens is better.
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