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Objectives: To determine response, complication and survival of uterine cervical cancer patients treated with
concurrent gemcitabine radiotherapy.
Material and Method: A retrospective review of medical records of 41 patients with uterine cervical cancer
patients, stage IIB and above treated with concurrent gemcitabine radiotherapy from August 2000 to August
2003.
Results: At 6 and 12 months of follow up, the complete response rate was 75.6% and 65.9%. The cumulative
probability of survival at 6 and 12 months after treatment was 0.93 and 0.85. The main complications were
mild hematologic and nonhematologic toxicities.
Conclusion: Concurrent gemcitabine radiotherapy provided a satisfactory response in patients with uterine
cervical cancer with mild toxicity. Long term follow up data is necessary to determine the recurrent rate
of this regimen.
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Uterine cervical cancer is the most common
gynecologic malignancy found in Thai women(1).
Currently, the main treatment of patients with uterine
cervical cancer stage IIB or above is radiotherapy
alone(2,3). Radiotherapy has limited a result in the
bcontrol of cancer in patients with bulky tumor or
advanced local disease resulting in decreased sur-
vival(4-7). Improving pelvic tumor control can increase
survival, but it was limited by normal pelvic tissue
tolerance causing limited radiation dosage(7,8). Chemo-
therapeutic agents such as cisplatin, 5-fluorouracil,

hydroxyurea and mitomycin-C used concurrently with
radiotherapy have resulted in improved control of
pelvic tumor which resulted in improved survival(9-12).

Gemcitabine (2 , 2 -difluoro-2 -deoxycyti-
dine or dFdC) is a synthetic pyrimidine nucleoside
analog that exerts antitumor activity by multiple
mechanism of action(13). Gemcitabine was found
useful against a variety of cancers either alone or in
combination with other chemotherapeutic agents(14-16).
In vitro studies have demonstrated radiosensitizer
potential of gemcitabine(17-19).

The objective of the present study was to
determine the responses, complications and survival
of patients with uterine cervical cancer treated with
concurrent gemcitabine radiotherapy at Phramong-
kutklao Hospital.
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Material and Method
From August 2000 to February 2003, 41

patients with histologically confirmed uterine cervi-
cal cancer, FIGO stage IIB to IVA were treated with
concurrent gemcitabine and radiotherapy. Prerequisite
for inclusion were hematocrit equal or greater than
30%, creatinine clearance equal or greater than 50 ml/
min and serum glutamate oxaloacetate transaminase
(SGOT), serum glutamate pyruvate transaminase
(SGPT), alkaline phosphatase (AP) not more than 1.5
times of normal limit.

Treatment included external radiotherapy 2
Gy per fraction per day with a total dose of 56 Gy to
the whole pelvis according to stage plus weekly intra-
venous gemcitabine 300 mg/m2 of the total body
surface area until external radiation was completed,
and intracavitary brachytherapy with 2 applications of
Cesium-137. Laboratory parameters were measured
weekly. Gemcitabine administration was delayed if any
of the prerequisite criteria stated above was violated.
Chemotherapy was given as soon as the violated
parameters had returned to normal.

After completion of treatment, patients were
evaluated by pelvic examination and Pap smear by a
gynecologic oncologist and radiologist, and sched-
uled for follow up at 1 month, then every 2 months
during the first year. Follow up was every 4 months
during the second year and every 6 months thereafter.
Complete response was defined as complete disappear-
ance of a visible gross tumor, partial response was at
least 50% decrease in visible tumor size. Stable disease
was defined as less than 50% decrease or less than
25% increase in visible tumor size. Progressive disease
was defined as equal to or more than 25% increase in

a visible tumor or new tumor was identified. Toxicity
was assessed using WHO criteria(20). Cumulative prob-
ability for survival at 6 and 12 months was calculated
using the Kaplan-Meier method.

       Characteristic Number (%)
(N = 41)

Age
          31-40 years   7 (17.1)
          41-50 years 15 (36.6)
          51-60 years 10 (24.4)
          61-70 years   8 (19.5)
            >70  years   1(2.4)

Tumor morphology
          Exophytic 2-3 cm   5 (12.1)
                            4-5 cm 18 (44.0)
                            6-7 cm   8 (19.5)
          Infiltrative   1 (2.4)
          Not described   9 (22.0)

 Stage
          IIB   6 (14.6)
          IIIA   1 (2.4)
          IIIB 32 (78.0)
          IVA   1 (2.4)
          Unclassified   1 (2.4)

Histologic type
          Squamous cell carcinoma 35 (85.4)
          Adenocarcinoma   5 (12.2)
         Adenosquamous   1 (2.4)

Table 1. Patient Characteristics

Table 2. Toxicity during treatment(20) (182 Cycles)

Toxicity Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

Hematology
Hemoglobin 106 53 22 1 -
WBC 110 41 22 9 -
Granocyte 137 25 13 7 -
Platelet 182 - - - -

Gastrointestinal
SGOT 173 8 1 - -
SGPT 168 9 5 - -
AP 179 3 - - -

Kidney
Creatinine 179 3 - - -
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Results
The patients were between 34 and 73 years

old with a median age of 49 years. Most patients were
in stage IIIB (78%), with tumor size of 4-7 centime-
ters (63.5%) and had squamous cell carcinoma (85.4%)
as shown in Table 1. A total of 182 cycles of
gemcitabine were given, median cycle per patient was
5 with a range of 1-7 cycles. Gemcitabine was stopped
in 4 patients after the first cycle due to severe neutro-
penia (2 cases), previously undetected Beta-thalas-
semia/HbE (1 case), rising transaminase (1 case) and
not willing to continue therapy at this hospital (1 case).
Among the three patients in whom gemcitabine had to
be stopped, one was switched to concurrent cisplatin-
radiotherapy and two continued treatments by radia-
tion alone.

Toxicity resulting in delay of gemcitabine
administration included myelotoxicity (30 cycles),
abnormal liver function test (5 cycles), severe diarrhea
(1 cycle), fever with cystitis (1 cycle) and abnormal
creatinine level (1 cycle). Details of toxicity are shown
in Table 2. Hematologic toxicity was not common with
grade 3 anemia (1 cycle), grade 3 neutropenia (9 cycles),
grade 3 granulocytopenia (7 cycles). Grade 0 thromb-
ocytopenia was found in all treatment cycles. Mild
abnormal liver profiles were common but only 5 cycles
were found with grade 2 gastrointestinal toxicity. Other
complications were 17 patients with diarrhea and one
patient with alopecia.

Follow up period ranged between 1.7-26
months with median at 14.2 months. At 6 months of
follow up 31 patients (75.6%) achieved complete
response and 3 (7.3%) had progressive disease. In the
patients with progressive disease, two had supraclav-
icular lymph node metastasis and one patient died. Four
patients were lost to follow up at 6 months resulting
in 36 patients available for follow up at 12 months.
At 12 months, 27 patients were in complete response
(65.9%), 2 patients had local recurrence (4.9%) and
2 patients had stable disease (4.9%), 1 patient had
progressive disease (2.4%), 1 patient died and 3
patients were lost to follow up. Cumulative probabi-
lity of survival at 6 and 12 months were 0.93 and
0.85 as shown in Fig. 1.

Discussion
Concurrent chemotherapy and radiotherapy

in patients with uterine cervical cancer has improved
local tumor control and patient survival(11,12,19,21-25).
Gemcitabine has shown potential as a radiosen-
sitizer(18,19) in various forms of cancer cells including
cervical cancer cells thus making it a logical choice
for patients with advanced or bulky uterine cervical
cancer. In the present study the complete response at 6
and 12 months was 75.6% and 65.9%. This response
rate is lower than the 84% complete response at 3
months after treatment found in a previous study(23).
This may be due to the inclusion of patients with stage
IIB to IVA and the longer follow up period in the present
study. However, cumulative probability of survival at 6
and 12 months were favorable. The reason for this may
be better tumor control, especially local tumor control
was good with 4.9% stable disease, 4.9% local recur-
rence and 2.4% progressive disease at 12 months. This
was better than the 28% pelvic failure reported in
concurrent cisplatin radiotherapy(26). Complications of
treatment were not severe and included only mild
hematologic and nonhematologic toxicity which were
managed without undesirable sequelae, which was
similar to toxicity found in other concurrent chemo-
radiotherapy studies(23,27,28).

The retrospective nature of the study design
that may lead to biases in patients included data col-
lection and quality of data obtained. According to the
present study, the authors tried to determine responses,
complications and survivals of uterine cervical cancer
patients who were treated with concurrent gemcitabine
and radiotherapy. Although there was switched treat-
ment in some cases (such as one patient was switched
to concurrent cisplatin-radiotherapy and two remained

Fig. 1 Kaplan-Meier survival curve for patients with
uterine cervical cancer treated with concurrent
gemcitabine and radiotherapy
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with radiotherapy alone after chemotherapeutic
toxicity), the authors still included every collected data
because all patients were intention-to-treat cases. In
order to determine the effectiveness of concurrent
gemcitabine radiotherapy, a prospective controlled
study should be undertaken with an adequate number
of patients.

Conclusion
Concurrent gemcitabine radiotherapy

seems to provide a favorable response and survival
in patients with bulky or advanced uterine cervical
cancer without severe toxicity. However, the limited
number of patients, the follow-up period and the
retrospective design of the present study does not
provide conclusive evidence for effectiveness of this
therapy and further studies should be conducted.
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