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tory pT1G3 transitional cell carcinoma. In this case, fur-
ther BCG courses seem to be unsuitable, resulting in a 
high risk of tumor progression and mortality. The use of 
GEM in BCG-refractory pT1G3 patients has to be consid-
ered experimental until multicentric randomized studies 
with adequate follow-up are able to confi rm the prelimi-
nary results of this pilot study. 

 Copyright © 2006 S. Karger AG, Basel 

 Introduction 

 Grade-3 transitional cell carcinomas (TCCs) involving 
the lamina propria (pT1) are improperly classifi ed as su-
perfi cial bladder tumors. So-called T1G3 patients have 
10 times the chance of muscle invasion and death from 
superfi cial bladder cancer than patients with other Ta–T1 
tumors  [1] . Therefore, the indication for immediate or 
deferred cystectomy for T1G3 bladder cancer treatment 
is still under discussion  [2] . However, there is a great deal 
of evidence that some pT1G3 TCCs of the bladder will 
not progress; hence, immediate radical cystectomy for 
these cases should be considered during treatment  [3] . 

 The effi cacy of bacille Calmette-Guérin (BCG) adju-
vant treatment for conservative T1G3 tumor manage-
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  Abstract 
  Objective:  The aim of this pilot study is to analyze the 
safety and short-term effi cacy of gemcitabine (GEM) as 
salvage intravesical therapy in a very selected popula-
tion of bacille Calmette-Guérin (BCG)-resistant T1G3 pa-
tients.  Methods:  9 recurrent BCG-refractory pT1G3 pa-
tients, unsuitable for radical treatment, were treated with 
GEM, and compared with 10 pT1G3 patients previously 
treated with at least two courses of transurethral resec-
tion plus BGC, with further conservative endovesical 
BCG administration.  Results:  Both intravesical adminis-
trations of GEM and BCG were generally well tolerated: 
no severe adverse events were reported. Of the 9 pa-
tients treated with GEM, 3 were recurrence-free after 13, 
17 and 21 months and 7 kept an intact bladder, with an 
overall survival rate of 9 of 9. Among 10 patients treated 
with BCG instillation, 1 was recurrence-free after 27 
months and 6 kept their bladders, with a survival rate of 
8 of 10.  Conclusions:    Our experience confi rms the high 
risk of tumor recurrence and progression of BCG-refrac-
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ment has been described in many clinical trials  [4, 5] ; 
nevertheless, BCG may reduce local recurrences but not 
progression  [6] . Although many trials have documented 
a 30–40% decrease in tumor recurrence after BCG, the 
endovesical administration of this drug is associated with 
local toxicity such as dysuria, and frequency or urgency 
 [7] . Moreover, there is no effective treatment for further 
conservative management of pT1G3 patients with recur-
rence after BCG failure. Even though severe types of cy-
totoxic treatment, such as mitomycin C  [8] , epirubicin  [9]  
or valrubicin  [10] , have been evaluated for BCG-resistant 
bladder tumors, effective and well-tolerated treatment is 
still missing. 

 Gemcitabine (GEM) is a pyrimidine analogue that has 
been shown to have strong anti-tumor activity in several 
solid neoplasms, such as pancreas and lung cancer  [11, 
12] . Moreover, GEM has been shown to be well tolerated 
and highly effective when administered systemically for 
the treatment of metastatic TCC  [13] . Nevertheless, an 
animal study of endovesical GEM administration has 
documented that low molecular weight and deep bladder 
wall penetration allow a good toxicological and pharma-
cokinetic profi le  [14] . 

 The aim of this pilot study is to analyze the safety and 
short-term effi cacy of salvage intravesical chemotherapy 
with GEM in a selected population of BCG-refractory 
T1G3 patients unsuitable for cystectomy or refusing that 
option, through an observational comparative non-ran-
domized trial. 

 Patients and Methods 

 T1G3 patients who did not respond to two 6-week courses of 
BCG (so-called ‘BCG-refractory’  [15] ) were treated with endovesi-
cal GEM. The overall results were compared with a population of 
pT1G3 patients previously treated with at least two courses of 
transurethral resection (TUR) followed by BCG, with further con-
servative endovesical BCG administration. No patient was suitable 
for radical treatment owing to age (over 80 years) and anesthesio-
logical risk (ASA 3), or personal refusal of cystectomy. Informed 
consent was obtained from all patients. 

 GEM Group 
 Nine patients with pT1G3 TCC were included in this group 

( table 1 ). Mean age was 74  8  6 (range 62–80) years; 2 were female 
and 7 male. Two patients were over 80 years old with severe anes-
thesiological risk, while 7 refused radical cystectomy. Mean follow-
up was 18.4 (13–21) months.   The intravesical GEM regimen con-
sisted of induction and maintenance courses with GEM (Gemzar ® , 
Eli Lilly and Co, Indianapolis, Ind., USA). The induction course 
consisted of a 6-week administration of 2,000 mg of GEM diluted 
in 50 ml physiologic solution, placed inside the bladder with sterile 
catheterization and retained for at least 1 h.  Maintenance therapy 
consisted of a single weekly instillation for 3 consecutive weeks at 
3, 6, 12, 18 and 24 months. 

 BCG Group 
 Ten patients with pT1G3 TCC were included in this group ( table 

2 ). Mean age was 73.6  8  11.9 (57–91) years; 2 were female and 8 
male. Three patients were over 80 years old with severe anesthesio-
logical risk, while 7 refused radical cystectomy. Mean follow-up was 
19.9 (7–27) months. An intravesical BCG regimen was given, con-
sisting of induction and maintenance courses with a low-dose Tice 
strain of BCG (OncoTICE ® , Organon Italia S.p.A, Rome, Italy). The 
induction course consisted of a 6-week administration of 2 ml (5  !  
10 8  CFU) of BCG Tice strain diluted in 50 ml of physiologic solu-

Table 1. Patients and tumor characteristics, pathological data and follow-up of the GEM group

Patient
No.

Age
years

Sex Recurrence Last 
recurrence

Time
from last
recurrence
months

Lesions Tumor
diameter
cm

Adverse
event

Recurrence 
after GEM

Progression
after GEM

Time to 
recurrence/
progression
months

Status Follow-
up
months

1G 75 M 1 pTaG1 7 2 1 No No – – Vned 13
2G 68 M 1 pTaG2 9 2 4 No – pT2bG3a 13 Vned 18
3G 73 M 2 or >2 pTaG2 7 2 2 No No – – Vned 17
4G 74 M 2 or >2 pTaG3 9 2 1 No pTaG2 – 6 Vned 19
5G 79 F 1 pT1G2 8 1 1 Irritative pT1G2 – 8, 18 Vned 20
6G 82 M 2 or >2 pT1G3 6 3 1 No pTaG2 – 5, 11, 19 Vned 20
7G 75 M 2 or >2 pT1G3 3 4 1 No pT1G2 – 7 Vned 21
8G 87 F 1 pT1G3 3 3 1 No – pT2G3b 4, 17 Vned 17
9G 62 M 1 pT1G3 18 1 2 Fever No – – Vned 21

Vned = Alive with no evidence of disease.
a Radical cystectomy with orthotopic neobladder.
b Radical cystectomy with urethrocystoscopy.
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tion, placed inside the bladder with sterile catheterization and re-
tained for at least 1 h. The maintenance therapy consisted of a sin-
gle instillation per month at 3, 6, 12, 18 and 24 months. 

 TUR and Follow-Up 
 All patients underwent TUR of visible tumor with deep mus-

cular tissue; additional samples were collected in suspected areas. 
The operation was performed under spinal anesthesia for most pa-
tients. At the end of the surgical procedure all macroscopic tumors 
were completely eradicated, and all specimens were evacuated and 
collected for pathology. Tumor size was defi ned as the largest tumor 
measure compared to the resection loop. Pathological evaluation 
was carried out by the same onco-uro-pathologists for all bladder 
tumors, according to the classifi cation by Pagano et al.  [16] . The 
catheter was removed 3–4 days after TUR and patients were dis-
charged the day after catheter removal. 

 Patients with associated carcinoma in situ were not included in 
the study for several reasons: the proper attitude of this kind of tumor 
to progress; the complexity of monitoring fl at lesions by cystoscopy; 
the lack of experience in the literature about GEM in carcinoma in 
situ, and moreover, Palou et al.  [17]  recently reported their experi-
ence with GEM in pTa–pT1 tumors, excluding carcinoma in situ. 

 A second TUR, 3 months after TUR of pT1G3 tumors, was not 
achieved, although these patients presented signifi cant risk of stag-
ing error  [18] ; this procedure is usually carried out with the aim of 
switching from a conservative approach to a radical one if an inva-
sive neoplasm is identifi ed. However, these very selected patients 
were not suitable for radical cystectomy, therefore, we only achieved 
salvage endovesical treatment and follow-up in all cases. 

 Endovesical treatment, performed with the aim of delaying tu-
mor progression and preserving the bladder, was started 4 weeks 
after TUR. Follow-up was performed to assess both the safety (tol-
erability and toxicity) and effi cacy (recurrence and progression) of 
GEM versus BCG endovesical treatments. 

 Local and systemic toxicity was recorded during structured in-
terviews: urinary symptoms and bother (dysuria, hematuria, fre-
quency/urgency, urinary incontinence) and systemic adverse events 
(fever, asthenia, cardiovascular discomfort, gastrointestinal dys-
function) were reported. Blood tests, urinalyses and urine cultures 
were routinely performed before the fi rst 3-month follow-up. Cys-
toscopy and urinary cytology were performed 4 weeks after comple-
tion of the fi rst 6 weeks of endovesical treatment. In tumor-free 
cases, cystoscopy and urinary cytology were repeated at 3-month 
intervals for the fi rst 2 years, at 6-month intervals for the next 3 
years and yearly thereafter. Recurrence was defi ned as the appear-
ance of a new tumor either of lower tumor classifi cation and grade 
(pTaG1, G2), or of the same pT1G3 pattern, while progression was 
defi ned by the depth of bladder muscle invasion or by local, re-
gional or distant metastases according to TNM 1997, as defi ned by 
the American Joint Committee on Cancer and WHO grade  [19] . 
The time to fi rst recurrence (disease-free interval) was defi ned as 
the time from surgery (TUR) until the fi rst cystoscopy at which a 
recurrence was observed. 

 Statistics 
 Progression-free survival was estimated by the Kaplan-Meier 

product limit method. Comparison between GEM and BCG groups 
was made using the log-rank test and signifi cance level was set to a 
p value of 0.05. All statistical analyses were performed using SPSS 
10.0 for Apple-Macintosh (SPSS, Inc., Chicago, Ill., USA). 

 Results 

 Both intravesical administration of GEM and BCG 
were generally well tolerated; no severe adverse events 
were reported in patients enrolled in the study. One pa-

Table 2. Patients and tumor characteristics, pathological data and follow-up of the BCG group

Patient
No.

Age
years

Sex Recurrence Last 
recurrence

Time
from last
recurrence
months

Lesions Tumor
diameter
cm

Adverse 
event

Recurrence 
after BCG

Progression
after BCG

Time to 
recurrence/
progression
months

Status Follow-
up
months

1B 67 M 2 or >2 pTaG2 7 1 2 No pTaG2 – 8 Vned 23
2B 59 M 2 or >2 pTaG2 9 1 1 No No – – Vned 27
3B 75 M 1 pTaG2 6 5 2 Fever – pT4G3a 6, 13 Vned 21
4B 57 M 2 or >2 pTaG2 8 4 1 No – pT2G3a 8 Vned 21
5B 62 F 2 or >2 pTaG2 5 1 1 No pTaG1 – 8, 13 Vned 27
6B 76 M 2 or >2 pTaG3 4 2 3 Hematuria – pT3bG3b 3 Dec.K 15
7B 86 M 2 or >2 pTaG3 6 2 1 No pT1G1 – 3, 6 Vned 21
8B 91 F 2 or >2 pT1G1 7 1 3 No pTaG2 – 11 Vned  7
9B 85 M 2 or >2 pT1G2 9 1 3 Fever pTaG2 – 11 Vned 21

10B 78 M 2 or >2 pT1G3 7 2 1 No – pT2G3c 5 Dec.K 16

Vned = Alive with no evidence of disease; Dec.K = died of bladder tumor.
a Radical cystectomy with urethrocystoscopy.
b Radical cystectomy alone.
c Partial cystectomy with chemotherapy.
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tient from the GEM group reported fever ( ! 38   °   C) in the 
induction course and during the fi rst three administra-
tions which regressed after subsequent instillations, 
while another patient experienced only minimal irrita-
tive urinary symptoms that lasted for 24 h. Seven of 9 
patients did not report any adverse events. Regular 
blood tests, urinalyses and urine cultures, performed at 
the end of the 6-week induction course, demonstrated 
the absence of acute or chronic systemic toxicity. Two 
patients from the BCG group reported fever ( ! 38   °   C) 
during the induction course and during all six adminis-
trations, but not during the maintenance course. One 
patient with hematuria recovered within 48 h, while an-
other patient had grade-1 dysuria which lasted for 2 
days. Six of 10 patients did not report any local or sys-
temic toxicity. Hematological and urinary checks were 
all in the normal range. 

 Of the 9 patients treated with GEM, 6 had recur-
rences after 4–19 months and were once more treated 
with TUR of the bladder tumor (TURBT): 4 still had 
superfi cial bladder tumors (2 pTaG2, 2 pT1G1) and un-
derwent further endovesical GEM administration, while 
2 patients with tumor progression at TURBT (2 pT2G3) 
underwent radical cystectomy with bladder reconstruc-

tion (patient 2G) and radical cystectomy with uretero-
cutaneostomy (patient 8G). These patients were free of 
tumor recurrence after 5 and 2 months. Three patients 
were recurrence-free 13, 17 and 21 months after GEM 
administration. On the whole, 7 of 9 patients have kept 
an intact bladder, and the overall survival rate is 9 
of 9. 

 Among 10 patients treated with BCG instillation, 9 
recurred after 3–13 months and were treated with further 
TURBT: 5 patients who again had superfi cial TCC re-
ceived a new cycle of BCG, while 4 patients with tumor 
progression (2 pT2G3, 1 pT3bG3 and 1 pT4G3) were 
treated with partial cystectomy and adjuvant chemother-
apy (patient 10B), and radical cystectomy with uretero-
cutaneostomy (patients 3B, 4B and 6B). Of these last 4 
patients, 2 died at 15 and 16 months after the last BCG 
course, while 2 are still alive without recurrence after 8 
and 11 months. Only 1 patient was recurrence-free 27 
months after another course of BCG. Therefore, 6 of 10 
patients have retained their bladders, with a survival rate 
of 8 of 10. 

 Discussion 

 Poorly differentiated (G3) TCCs, invading the lamina 
propria (pT1), usually have a poorer prognosis than other 
superfi cial bladder tumors, with recurrence and progres-
sion rates after TUR alone of 50–70 and 25–50%, respec-
tively  [20] . Therefore, some authors recommend early 
radical cystectomy for these patients, reporting a 5-year 
survival rate between 70 and 90% if performed immedi-
ately, and 50–60% if delayed  [21] . However, though a 
radical approach may be the best chance to cure patients 
with pT1G3 TCC, many of them prefer conservative 
treatment, and furthermore, many patients are unsuit-
able for a radical cystectomy owing to age or associated 
comorbid medical illness. 

 To reduce tumor recurrence and progression after 
TURBT, adjuvant BCG instillation is used as fi rst-line 
treatment. Many studies reported a recurrence and pro-
gression rate after BCG adjuvant therapy of 16–52 and 
7.7–22.8%, respectively  [22] . A multicentric retrospec-
tive trial with a 17-year follow-up demonstrated a 5-year 
survival of 80% for pT1G3 patients treated with BCG, 
and 87% bladder maintenance, allowing good middle 
term cancer control with excellent quality of life  [23] . 
However, longer follow-up has demonstrated a progres-
sion risk of 16% between 5 and 10 years and 12% for 
10–15 years  [24] . Nevertheless, even if there are many 
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  Fig. 1.  Kaplan-Meier curves show time to recurrence for 9 GEM 
patients (– – –) and 10 BCG patients ( ––– ): difference was not sta-
tistically signifi cant (log-rank test p = 0.328). 
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different defi nitions of BCG refractory disease, 43% of 
patients have a residual tumor after standard TURBT 
plus BCG, and after a new BCG administration 20% of 
patients can be defi ned as truly BCG refractory  [15] . In a 
retrospective study on recurrent pT1G3 bladder TCC, 
Baniel et al.  [25]  demonstrated that after a second BCG 
course only one third of the patients were disease-free and 
the mean time to recurrence was 22 months; furthermore, 
only 3 of 22 (13.6%) patients remained disease-free after 
a third induction of BCG. Moreover, patients with recur-
rence before 21 months after the fi rst BCG course are not 
likely to benefi t from another course of BCG  [26] . There-
fore, patients with tumor recurrence after BCG and espe-
cially those with an early recurrence should be considered 
for alternative therapies. 

 Many new experimental modalities are now available 
for treating patients with superfi cial bladder cancer who 
have failed BCG: optimized chemotherapy with mitomy-
cin C (electromotive or with hyperthermia), interferon-
 � 2B alone or combined with BCG and GEM have shown 
some promising results, even though randomized phase-
II and -III trials are still lacking  [27] . 

 GEM is a well-tolerated anti-cancer drug that could be 
a valid treatment option for those patients who choose 
further conservative treatment after BCG failure. Laufer 
et al.  [28]  have previously demonstrated the safety and 
effi cacy of GEM in endovesical adjuvant administration. 
Furthermore, Dalbagni et al.  [29]  recently demonstrated 
the excellent results of endovesical GEM as second- or 
third-line treatment on BCG-refractory TCC patients re-
fusing cystectomy. 

 In the light of the effi cacy and tolerability of GEM, we 
proposed a conservative approach in a very select popu-
lation of patients affected by BCG-refractory pT1G3 
TCC of the bladder, unsuitable for cystectomy, and we 
compared our results with those of an analogous popula-
tion of patients treated with a further course of BCG. Our 
data confi rm the high tolerability of endovesical admin-
istration of GEM in patients previously treated with 
TURBT plus BCG courses. In particular, we only report 
1 case of fever and 1 of irritative urinary symptoms which 
were minimal, transitory and local, and no signifi cant sys-
temic toxicity was reported by any of the patients both 
for induction and maintenance courses. Our short-term 
oncological results demonstrate a complete response 
(negative post-treatment cystoscopy and negative cytol-
ogy) for one third of the patients, while only 1 of 10 pa-
tients retreated with BCG was disease-free. Recurrence 
occurred in 4 of 9 patients treated with GEM compared 
to 5 of 10 patients treated with BCG. 

 An attractive oncological outcome was the fairly low 
tumor progression rate in patients treated with GEM 
compared to BCG: only 2 patients with TCC progressed 
after GEM while 4 patients progressed after reiterated 
BCG. Furthermore, invasive bladder tumors after GEM 
were all pT2, while after a second course of BCG tumors 
progressed to pT3 and pT4. However, all the data regard-
ing tumor progression are worthless due to the absence of 
a second TUR that could confi rm the absence of a preex-
istent infi ltrating neoplasm. 

 The overall follow-up of the study is actually limited 
(mean 19 and range 7–27 months); however, for all pa-
tients included in the study follow-up time was apprecia-
bly longer than the time from the last recurrence, with 
mean differences of 11 and 13 months for the GEM and 
BCG groups, respectively (compare the 6th with the 14th 
column in  tables 1  and  2 ). Furthermore, pT1G3 BCG-
resistant TCCs of the bladder are neoplasms with a fast 
evolution, resulting in a very short time to recurrence or 
progression due to the their characteristic aggressiveness. 
A descriptive analysis of our data reveals that the mean 
time to recurrence after GEM (6.5 months) was quite 
shorter than after repeated BCG (8.2 months), while time 
to progression was longer (8.5 vs. 5.5 months for GEM 
vs. BCG), even if any accurate statistical analysis can be 
performed on this small population. 

 The restricted population of patients, the short follow-
up and the absence of randomization are the limits of our 
report. However, this pilot study describes the fi rst expe-
rience concerning an attractive application of endovesi-
cal treatment with GEM. 

 Conclusions 

 Our experience confi rms the high risk of tumor recur-
rence and progression of BCG-refractory pT1G3 TCC. 
In these cases, the choice of radical cystectomy must be 
considered mandatory, allowing some chance of cure, 
while all conservative treatments after BCG failure should 
be defi ned experimentally. 

 In our restricted population, further BCG courses 
seem to be unsuitable for patients who have already failed 
two BCG courses, resulting in a high risk of tumor pro-
gression and mortality. 

 The use of GEM in BCG-refractory pT1G3 patients 
has to be considered investigational, until multicentric 
randomized studies with adequate follow-up have con-
fi rmed the preliminary results of this pilot study. 
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