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Abstract

Purpose We aimed to determine the efficacy and the

toxicity of low dose weekly gemcitabine with radiation

therapy in medically unfit muscle-invasive bladder cancer

patients.

Methods Twenty-six patients were included into the ret-

rospective analysis. Weekly gemcitabine was administered

75 mg/m2 with a median dose of 63 Gy radiation therapy.

Clinical target volume was defined as the urinary bladder

only in conformal treatment planning.

Results Median follow-up was 51 months (range

14–118 months). Complete response rate was 62.5 %. The

5-year local progression-free survival, disease-specific

survival and overall survival rates were 40.6, 59.5 and

58.5 %, respectively. Concurrent chemotherapy was con-

tinued in 80.7 % of patients without any interruption.

Gemcitabine was stopped due to grade 3 thrombocytopenia

(n = 1), cardiac angina (n = 1), chronic obstructive pul-

monary disease exacerbation (n = 1) or patients’ reluctance

(n = 2).

Conclusions Low dose weekly gemcitabine with con-

current radiotherapy is a tolerable regimen and have

comparable outcomes with platinum-based combined

treatments in muscle-invasive bladder cancer. Prospective

randomized trials can help in understanding the safety and

efficacy of this treatment specially in medically unfit

patients.
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Introduction

Radical cystectomy with pelvic lymphadenectomy has

been considered the standard treatment in muscle-invasive

bladder cancer patients and 5-year overall survival rates are

about 60 %.with this treatment [1] Alternatively, bladder-

preserving strategies with maximal transurethral resection

of bladder tumor followed by platinum-based chemora-

diotherapy has been tested in randomized controlled trials

[2–6]. In these studies, the complete response rates repor-

ted were 60–90 % and 5-year bladder intact survival rate

was 40 % [2, 5, 6].

However, in medically inoperable patients, concomitant

therapy may be more challenging due to the risk of

enhanced toxicity. Unfortunately, in retrospective series

single modality radiotherapy or chemotherapy failed to
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show any benefit regarding local control and survival [7–

10]. Therefore, concurrent chemoradiotherapy with poten-

tially less toxic radiosensitizing drugs may provide a better

treatment option for future improvements in medically

unfit patients. Gemcitabine, a potent radiosensitizing agent,

may be a candidate for a combined integrated approach for

this purpose. It has a synergistic effect with radiotherapy

and can enhance local tumor eradication [11]. Favorable

clinical response rates have been reported in locally

advanced and metastatic transitional cell bladder carci-

noma with gemcitabine [12]. Other investigators have also

tested weekly gemcitabine combined with radiotherapy

[13, 16]. They reported complete response rates of

88–100 % and bladder intact survival rate of 75–88 % at

20 months, respectively. Our center has also an experience

with 75 mg/m2 weekly gemcitabine, which revealed tol-

erability with radiotherapy in non-small cell lung and

pancreatic cancer patients [17, 18].

In this study, we aimed to analyze the outcome of

definitive radiotherapy with low dose weekly gemcitabine

in muscle-invasive bladder cancer patients, who were

medically unfit or refused to undergo surgery.

Methods

Patients’ characteristics

The current study has been approved by Ethics Committee

in our faculty. Patients treated between September 2000 and

June 2009 in our center were included in this retrospective

analysis. There were 26 patients with non-metastatic mus-

cle-invasive bladder cancer who underwent chemoradio-

therapy. All patients either were unfit for surgery due to co-

morbidities (n = 24) or refused to perform radical cystec-

tomy (n = 2). Patient and tumor characteristics are shown

in Table 1. Baseline Karnofsky performance status (KPS)

scores were C60 for all patients. All patients were treated

with transurethral resection (range 1–3 times) before their

tumors progressed to muscle invasion. Previously, nine

(34.6 %) patients had intravesical chemotherapy or BCG

during the non-invasive stage of disease.

Cystoscopic evaluation with maximal transurethral

resection was done prior to chemoradiotherapy. Comput-

erized tomography and/or magnetic resonance imaging

were used for intrapelvic and regional lymph nodes

assessment. A metastatic work-up was performed for all

patients.

Chemoradiotherapy

An 18 MV linear accelerator was used for the radiation

therapy delivering a median total dose of 63 Gy (range

59.4–66.6 Gy) in 1.8 Gy/fraction. Three-field technique,

single anterior and two lateral fields, was used in 3D-

conformal treatment planning. Clinical target volume

encompassed the urinary bladder with a 2 cm margin. It

was aimed to cover 100 % of the treatment volume by the

95 % of the prescribed isodose with Dmax less than

107 %. Empty bladder was a mandatory condition for each

fraction. Gemcitabine was given within 30 min of IV-

infusion with 75 mg/m2/week started on day 1 and planned

to continue weekly until the last week of radiotherapy.

Physical examination, total blood counts, kidney function

tests were done weekly and side effects were recorded once a

week according to the common toxicity criteria (CTC) v2.0

[19]. Liver tests were obtained initially and at the end of

chemoradiotherapy. Concurrent chemotherapy dose was

reduced in patients, who experienced grade C3 toxicity.

Evaluation and follow-up

The first cytoscopic and radiological evaluation was done

3 months after the end of chemoradiotherapy. Cystoscopy

was performed every 4–6 months in the first 2 years,

thereafter every 6 months for an additional 3 years and if

clinically indicated. Radiological evaluation was done

every 3 months for the first 2 years and thereafter every

6 months or if clinically indicated.

Statistical analyses

Local progression-free survival (LPFS) was measured from

the date of chemoradiotherapy initiation to the date of local

Table 1 Patient and tumor characteristics

Characteristics n (%)

Number of patients 26

Gender

Male 24 (92.3 %)

Female 2 (7.7 %)

Age (years)

Median 73

Range 49–89

Stage

T2a-bN0M0 23 (88.4 %)

T3a-bN0M0 3 (11.6 %)

Tumor histology (carcinoma)

Transitional cell 25 (96.1 %)

Squamous 1 (3.9 %)

Tumor grade

Grade III 21 (80.7 %)

Grade II 1 (3.8 %)

Unknown 4 (15.3 %)
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progression. Disease-specific survival (DSS) was measured

from the date of chemoradiotherapy initiation to date of

death from bladder cancer. The overall survival (OS) was

measured from the date of chemoradiotherapy initiation to

the date of death from any cause. All survival curves were

plotted using the Kaplan–Meier method.

Results

Toxicity analysis

All patients completed radiotherapy as planned and no

treatment related death was observed. The median total

dose of gemcitabine was 910 mg (range 130–1050 mg) and

gemcitabine was administered in 21 (80.7 %) patients

without any interruption. Chemotherapy was interrupted in

an overall of five patients due to grade 3 thrombocytopenia

(n = 1), cardiac angina (n = 1) and chronic obstructive

pulmonary disease exacerbation (n = 1). Two patients

received gemcitabine 1–3 weeks with radiotherapy and

they refused to have chemotherapy thereafter.

Response and outcomes

No progression occurred during and at the end of chemo-

radiotherapy. Two patients were lost to follow-up. Fifteen

(62.5 %) of 24 assessable patients achieved complete

response. One of nine patients, who failed to achieve

complete response was successfully salvaged by radical

cystectomy. This patient had previously refused surgery

and he died due to distant metastasis 25 months later. Other

cases underwent systemic chemotherapy and/or transure-

thral resection. Salvage treatments in terms of tumor

response were not successful in any of these patients.

Seven of the patients died with local progression and one

patient died due to liver metastasis. After the fourth time of

superficial tumor excision, one patient is still alive without

any local progression.

One of 15 patients, who initially responded to therapy

died due to local failure. Consequently, the total failure rate

was 41.6 %. Four cases in remission died with metastatic

disease without any evidence of local disease. One patient

had histologically proven secondary pancreatic cancer

without evidence of bladder cancer recurrence at the time

of death. Nine of 24 assessable patients are alive without

any disease at the time of assessment.

Median follow-up was 51 months (range 14–118 months).

The 5-year LPFS, DSS and OS were 40.6, 58.5 and 59.5 %,

respectively. Survival curves are sketched in Fig. 1.

Discussion

Currently, platinum-based chemotherapy has been recom-

mended for concomittant chemoradiation in locally

advanced urinary bladder cancer as an alternative to radical

cystectomy [2–6]. In RTOG 85-12 trial, cisplatin was

administered with 64 Gy radiotherapy in 42 patients and

4-year survival rates were 64 % in T2, 24 % in T3–T4

patients with a 66 % complete response rate [5]. Concur-

rent weekly gemcitabine with radiotherapy has been tested

Fig. 1 Kaplan–Meier

projections of survival curves
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in phase I studies [13–16]. In these studies, gemcitabine

was administered in different dose schedules either with

cisplatin or alone (Table 2).

Either gemcitabine- or cisplatin-based concurrent che-

moradiotherapy studies are shown in Table 3. Caffo et al.

[13] administered cisplatin 100 mg/m2/days 1 and 21 with

weekly gemcitabine 400 mg/m2. Radiotherapy dose was

54 Gy in this study. Other authors tested concurrent

gemcitabine 27 mg/m2/twice weekly with 60 Gy radio-

therapy or 150 mg/m2/week with 52.5 Gy radiotherapy

[14, 15]. In these studies, 5-year overall survival and dis-

ease-free survival rates were 76 and 82 %, respectively

[15]. Authors observed a 57 % failure rate in stage T2/T3

and cystectomy eligible patients. Borut and Lijana [16]

reported an acceptable result with weekly 75 mg/m2

gemcitabine as regards toxicity and response in a phase I

study. In this study, the 3-year disease-free survival was

81 %. In all these studies, gemcitabine was administered in

low doses for the purpose of radiosensitization. Gemcita-

bine increases toxicity when administered with definitive

radiotherapy. Meanwhile, low doses may help reduction of

chemotherapy side effects during concurrent treatment.

Consequently, our results showed that both survival and

local control rates, and toxicity are comparable with the

previous studies [13–16]. In our study, concomittant

gemcitabine was administered in 81 % of patients without

any omission due to toxicity. There was not any grade 3

intestinal or genitourinary side effects observed and we did

not observe any radiotherapy interruption due to toxicity.

The 3D-conformal RT technique availability and small

treatment volumes encompassing only the urinary bladder

provided a chance for dose escalation without any severe

toxicity. Moreover, the prevailing side effect for gemcit-

abine (thrombocytopenia: grade 3, 4 %) was reasonable.
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Table 3 Gemcitabine-based and cisplatin-based concurrent chemo-

radiotherapy studies

Study n Concurrent treatment 5-year OS

(%)

Kaufman et al.

[2]

34 64 Gy RT with cisplatin and

5-fluorouracil

83 (3 years)

Shipley et al. [3] 123 64.8 Gy RT with cisplatin 48

Tester et al. [5] 42 64 Gy RT with cisplatin 52

Caffo et al. [13] 16 54 Gy RT with cisplatin and

gemcitabine

70.1

Oh et al. [15] 24 60 Gy RT with gemcitabine 76

Borut and Lijana

[16]

20 60 Gy RT with gemcitabine 82 (PFS)

Our studya 26 63 Gy RT with gemcitabine 59.5

OS overall survival, PFS progression-free survival
a All patients are medically unfit to surgery
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In conclusion, although the platinum-based concurrent

treatments are recommended in the literature, we showed

that low dose weekly gemcitabine with radiotherapy can

also be an option in medically unfit urinary bladder cancer

patients. Prospective randomized trials are required defin-

ing the safety and efficacy of this protocol in bladder

preserving strategies.

Conflict of interest None declared.
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