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Abstract: Objective: To evaluate the efficacy and safety of intravesical gemcitabine (GEM) in cases of 
non muscle invasive bladder cancer (NMIBC) refractory to Bacillus Calmette-Guérin (BCG). Patients and 
methods: This study included 45 patients with histologically proven NMIBC refractory to BCG therapy, 
who refused or were not-eligible for radical cystectomy of them 36 were evaluable. Patients' selection 
based upon European Association of Urology (EAU) guidelines 2011 definition of BCG refractory disease. 
Performance score (PS) <2, and adequate hematological profile. All patients were planned to receive 
consecutive 12 intravesical instillations of gemcitabine [2 g/100 mL twice weekly]. Cystoscopy and 
cytology were performed initially at 3 months with biopsy as clinically indicated, then repeated every 3 
months till 24 months. The primary endpoint was tumor recurrence rate at one year follow-up. . Secondary 
end points included +ve cytology-free survival, +ve cystoscopy- free survival and overall survival at the 
end of the study follow up period. Results: Intravesical GEM was well tolerated with no cases of treatment 
discontinuation due to adverse effects. Complete response (Negative cystoscopy and negative cytology) 
was achieved in 15 (41.7%) patients, of these five patients maintained this state until the end of the follow-
up period. Failed intravesical GEM presented as positive cytology (7 patients), NMIBC (11 patients) and 
muscle invasive disease (3 patients). Over the follow-up period, the median +ve cytology-free survival time 
was 15 months, while median +ve cystoscopy-free survival time was 21 months and overall survival was 
13.5 months. At the end of the study, After one year, 15 patients (41%) were free at cystoscopy. Of them 14 
patients (93.3%) were free for cytology, the relapse free survival rate at one year was 39%, but was 14% 
only at 2 years, the progression free survival time was 21 months and its rate was 33%, and overall survival 
rate was 86.7%. Conclusion: IV GEM is well tolerated and sets hope for patients with NMIBC refractory to 
BCG who are willing to keep their bladders or were unfit for radical surgery.  
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1. Introduction 

About two thirds of bladder tumors 
discovered as superficial tumors including 
carcinoma in situ (Cis), Ta, and T1 disease, and 
are managed conservatively by resection (TUR), 
however two thirds of superficial tumors develop 
recurrence,1 high risk patients are treated with 
TUR followed by intravesical BCG instillations,2 
and 20% to 30% of recurrent tumors will 
develop progressive disease either a higher stage 
or grade.3 BCG is the most effective therapy in 
the treatment of Cis and minimizes the 
progression rate 4; however, only seventy percent 
of patients respond to BCG, and one third of 
them will develop recurrent disease, which is 
associated with a dismal outcome.5,6 

Provided that the only accepted standard 
treatment for BCG refractory urothelial tumors is 

radical cystectomy, it deserves identification of 
active agents in this setting, instellation of 
chemotherapy after BCG can provide another 
response in selected patients who fails BCG 
instillation. In spite of that, many urologists 
recommend cystectomy in most cases of high-
risk BCG failure 7. However some of these 
patients refuse radical surgery and some have 
medical unfitness, this was the base for seeking 
conservative approaches with other 
chemotheraputics in these patients. 8 -16 
 
2. Patients and methods 

This study began on January 2013 in 
urology and clinical oncology departments 
Faculty of medcine Zagazig University. We 
included patients with histologically proven 
bladder superficial TCC, refractory to BCG 
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therapy, BCG resistant disease was defined as 
recurrence 3 months after an induction cycle. 
BCG relapsing disease was defined as disease 
recurrence after the patient was disease-free for 6 
months. 1 who were offered radical cystectomy 
but refused or were not fit for surgery. Patients 
were selected based upon EAU guidelines 2011 
definition of BCG refractory disease 17. a 
performance score <2 according to the Eastern 
Cooperative Oncology Group (ECOG) scale, 
adequate CBC. Thirty-Six patients completed the 
study. Patient’s evaluation included, complete 
medical history taking and physical examination, 
Blood chemistry, urogram computed 
tomography (CT)-, plain chest imaging. 
Complete urine analyses with culture and 
sensitivity were done on once weekly basis all 
through the treatment course. Clinical and 
laboratory assessments were done every three 
weeks. cystoscopy was performed 3 month after 
the end of intravesical GEM and for responsive 
cases it was repeated every three months for two 
years. 
Intravesical gemcitabine 

In all patients, an informed consent was 
obtained before starting treatment. Treatment 
started 4 to 6 weeks after the last transurethral 
resection (TURBT). Patients were planned to 
receive consecutive 12 intravesical instillations 
of gemcitabine bi weekly (Days 1 and 4) at a 
dose of 2 gm/100 mL. The bladder was 
completely evacuated initially at the time of 
catheterization for the instillation. Patients were 
instructed to avoid fluid intake 4 hours before 
treatment and to hold the drug for 1 hour after 
instillation with changing position every 10 
minutes. Gemcitabine instillation was stopped if 
the patient developed neutropenic fever, 
bacteremia in the presence of neutropenia, grade 
3 or 4 neutropenia or thrombocytopenia, High 
transaminases, or grade 4 bladder toxicity, but 
grade 3 bladder toxicity delays next instillation 
for one week. 
Statistical Analysis: 

Recurrence-free survival time (defined as 
the time from TURBT to the date of occurrence 
of the first recurrence) was estimated. 

Tumor progression definition; an increase 
in stage or grade, and time to progression was 
defined as the time between TURBT and first 
progression. 

Response to IV GEM instillation was 
reported as one of 3 categories, including 1) 
Complete response (CR) when no tumor was 
seen 3 months after treatment and the patient had 

negative cytology results, 2) Partial response 
(PR) when no tumor was seen at 3 months but 
the patient had positive cytology results, and 3) 
No response (NR) when there was a viable tumor 
3 months after treatment. The primary endpoint 
was tumor recurrence rate at one year follow-up. 
Secondary endpoints were tumor progression 
rate, time to recurrence, time to progression, and 
toxicity.18 

We estimated progression-, recurrence-free 
and overall survival using Kaplan-Meier 
methodology for survival estimation. 19 

Continuous variables were expressed as the 
mean ± SD & median (range), and the 
categorical variables were expressed as a number 
(percentage). Positive cytology free survival was 
calculated as the time from CR to positive 
cytology or date last known negative cytology 
(censored). Positive cystoscopy free survival was 
calculated as the time from CR to positive 
cystoscopy or date last known negative 
cystoscopy (censored). Overall Survival (OS) 
time was calculated as the time from IV GEM 
administration to death or the most recent 
follow-up contact (censored). All statistics were 
performed using SPSS 22.0 for windows (SPSS 
Inc., Chicago, IL, USA) & MedCalc 13 for 
windows (MedCalc Software bvba, Ostend, 
Belgium). 

 
3. Results: 

Most of the patients were male (70%), 
with PS of 2 (39%), and less than 60 years 
(56%). 
 

Table (1): patient's characteristics 
  No.  (%) 
Age (year)  
Mean ± SD 58.19 ± 8.91 
Median (Range) 57.50 (41 – 72) 

 60 years 20  55.6%
> 60 years 16  44.4%
Gender    
Male 25  69.4%
Female 11  30.6%
Tumor diameter    
< 3cm 13  36.1%
> 3cm 23  63.9%
Stages    
Cis 
Ta 
T1

17 
16 
3 

47.2% 
44.5% 
8.3% 

ECOG  
0 10  27.8%
1 12  33.3%
2 14  38.9%
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Table (2): Outcome of the studied patients 6 months after intravesical Gem instellatin (N= 36) 
   
-ve cystoscopy  -ve cytology (CR) 15 (41.7 %) 

+ve cytology (PR) 7 (19.4 %) 
+ve cystoscopy  superficial 11 (30.6 %) 

deep 3 (8.3 %)
22 patients (61%) were free at cystoscopy after 6 months. Of them 15 patients (68%) were free for 
cytology. 

 
Table (3): Follow-up of responders to maximal TURT & intravesical gemcitabine (N=15). 

 
3m & 6
m 
(N=15)

9 m 
(N=15) 

12 m 
(N=15) 

15 m 
(N=14) 

18 
(N=9) 

21 m 
(N=8) 

24 m 
(N=5) 

-ve cystoscopy  -ve cytology  15  15 14 9 8 5  5 
  +ve cytology  0  0 1 5 1 1  0 
+ve 
cystoscopy 

superficial  0  0 0 0 0 1  0 
deep 0  0 0 0 0 1  0 

 
After one year, 15 patients (41%) were free 

at cystoscopy. Of them 14 patients (93.3%) were 
free for cytology, the relapse free survival rate at 

one year was 39%, but was 14% only at 2 years, 
the progression free survival time was 21 months 
and its rate was 33%. 

 
 

Table (4): Recurrence free and overall survival time. 
  +ve cystoscopy free 

survival 
+ve cytology free survival Overall survival 

Median(month)  not reached  18 months not reached 
6  100%  100% 100 % 
12  100%  78.6% 100 % 
18  86.7%  52.4% 100 % 
24  80%  43.7% 86.7% 

 
At one year all patients were free at 

cystoscopy, but the cytology of 78.6% was free. 
While at 2 years 80% of patients were free at 

cystoscopy, but the cytology of 43.7% was free, 
the CR rate was 38.88%, 22.22%, and 13.88% at 
one year, 18 months, and 2 years respectively. 

 
 

(a)  (b)
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(c)

Figure (1): Kaplan–Meier plots of studied patients; (a) positive cytology free survival (b) positive 
cystoscopy free survival (c) overall survival At 2 years the cytology of 43.7%of patients were free, 
80%were free at cystoscopy, and the over all survival was 86.7%. 

 
4. Discussion 

High risk superficial bladder cancer who 
fail BCG are treated by radical cystectomy or 
alternative intravesical therapy to prevent tumor 
recurrence and progression and to avoid surgical 
morbidity. Intravesical gemcitabine is an option 
that may add to the urologist’s options in 
achieving this strategy. 20 

In our study, there were 36 evaluable 
patients with BCG refractory high risk non 
invasive bladder cancer, underwent TURT, then 
intravesical instillation of gemcitabine 2gm on 
days 1and 4 for 6 weeks. Patients were evaluated 
by cystoscopy and cytology every three months. 
Fifteen patients (41.7%) maintained CR for 9 
months while CR rates were 39%, 22%, and 14% 
at 12, 18, and 24 months respectively. These 
results are comparable  the results of  Skinner et 
al 26  (45%) and Sternberg et al 27 (39%).We 
reported that  the relapse free survival rate at one 
year was 39%, while it was 28% at the SWOG 
study 26. Our results showed that  the 2 years 
relapse  free survival rate was 14% (5 patients) 
compared to 19% by Lorenzo et, al25. and  21 % 
by Skinner et al 26. The recurrence rate at one 
year was 61 % (22 patients) compared to the 
published results 22, 23,24 and to to the results of 
Lorenzo et al who concluded that the 1 year 
recurrence rate was 52.5%, while the 2 years 
recurrence rate was 86 % (31 patients) compared 
to the results of the SWOG study 26 which   
showed that 21% remained continuously free of 
disease at 2 years.  In this trial the over all 
survival rate  at 2 years was 86.7%.  

The safety of GEM intravescical 
administration up to 2,000 mg in 50 mL saline is 
well documented; IV GEM was first reported as 

a new treatment option for BCG-refractory non-
muscle-invasive BC patients by Dalbagni et al.21. 
The same group reported a phase II studied the 
efficacy of GEM instillated intravesically for 
BCG-refractory patients who refuse cystectomy. 
With median follow-up 15 patients (50%) 
responded completely. However, the 2-year 
disease-free survival rate was only about 8% 
indicating that it is an effective agent but without 
a durable response. 

Bartoletti et al. 22 reported the results of a 
prospective multi centre study of intravesical 
gemcitabine (2 gm weekly x 6) after 
transurethral resection in 116 patients with 
refractory superficial bladder cancer), in all, with 
intermediate (24 BCG refractory) and high-risk 
(16 BCG refractory bladder cancer. after 12 
months follow-up recurrence developed in 25% 
(6/24), in the BCG refractory intermediate- risk 
group, vs.56% (9/16) in the corresponding high-
risk group 22. 

Gunelli et al 23 evaluated the intravesical 
gemcitabine in 40 patients with NMIBC (TaG3 – 
T1G3) who were BCG-refractory to whom TUR 
of the bladder was done and then intravesical 
instillation with 2 gm gemcitabine diluted in 50 
mL saline on Days 1 and 3 x 6 weeks. Thirty-
eight (95%) of patients maintained CR for 6 
months after treatment. At a median follow-up of 
28 months, recurrence rate was (35 %). 

Mohanty et al 24 intravesically treated 35 
patients with ‘BCG failure’ with 2000 mg of 
gemcitabine x6 weeks. With a median follow-up 
of 18 months, 60% had CR, 31% recurred and 
three patients (9%) progressed. 

Lorenzo et al 25 investigated gemcitabine 
vs. BCG in a multi-center, prospective 
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randomized study, in 80 high-risk patients who 
were refractory to BCG therapy and refusing or 
were not fit for cystectomy. Patients were 
randomized to gemcitabine (40 patients), or 
BCG (40 patients). Recurrence rate was 52.5% 
(21/40) for intravesical gemcitabine vs. 87.5% 
(35/40) for intravesical BCG. This difference 
was statistically significant (P = 0.002). The 
recurrence free survival rates at 2 years 
confirmed the significant difference (19% 
gemcitabine vs. 3% BCG; P < 0.008). No 
significant difference in the disease progression 
(33% vs. 37.5% P = 0.12). They concluded that 
Gemcitabine is an effective option as a salvage 
treatment for this category of patients who refuse 
cystectomy or not suitable. 25 

In the SWOG S0353 Skinner et al 26, 
patients had recurrent non muscle invasive 
bladder cancer after at least 2 prior courses of 
BCG. Patients were treated with 2 gm 
gemcitabine in 100 cc normal saline 
intravesically weekly x 6 and then monthly to 12 
months. 47 patients were evaluated for response. 
Of the evaluable patients 42 (89%) had high risk 
disease, 28% remained continuously free of 
disease at 1 year and 21% remained continuously 
free of disease at 2 years. 

Sternberg et al 27 retrospectively reviewed 
the records of patients treated with intravesical 
gemcitabine after bacillus Calmette-Guerin 
failure. They estimated progression-free, 
recurrence-free, and cancer specific survivals. Of 
69 patients treated with intravesical gemcitabine 
37 had BCG refractory disease. Median follow 
up in progression-free patients was 3.3 years. 
The full treatment course was completed as 
planned in 61 patients (88%), 27 patients had CR  
(44%) ,while 19 patients had PR (31%) , and 
only 62% of the patients with CR (17/27) were 
disease free at 12 months (28% of total). 
 
Conclusion:  

Intravesical gemcitabine open a new 
horizon for BCG refractory NMIBC who refuse 
cystectomy, but it needs a large randomized 
study with big number of patients, and longer 
follow up period comparing TURBT followed by 
intravesical gemcitabine vs. cystectomy. 
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