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Short-term outcomes of intravesical gemcitabine
for non-muscle-invasive bladder cancer after
recent approval for use in Korea

Gang Kyu Kim), Young Heun Jo®, Jongsoo Lee(, Hyun Ho Han, Won Sik Ham¢, Won Sik Jang, Ji Eun Heo

Department of Urology, Urological Science Institute, Yonsei University College of Medicine, Seoul, Korea

Purpose: In high-risk non-muscle-invasive bladder cancer (NMIBC), intravesical Bacillus Calmette-Guérin (BCG) is the standard
adjuvant therapy post-transurethral resection of bladder tumor (TURBT). Intravesical gemcitabine, used as an alternative or
second-line therapy amid BCG shortages, lacks outcome studies in the Korean population.

Materials and Methods: Patients who received weekly intravesical gemcitabine for 6 weeks after TURBT from 2019 to 2022 were
retrospectively investigated. Based on the American Urological Association risk classification, patients with high- or very high-risk
NMIBC who refused cystectomy were included. Maintenance treatment was performed depending on their risk. Recurrence was
defined as histologic confirmation on subsequent cystoscopic biopsies or TURBT. Disease free survival (DFS) was evaluated by the
Kaplan—-Meier method.

Results: The study included 60 patients, comprising 45 high-risk (group 1) patients with a median age of 76 years and 15 very
high-risk (group 2) patients with a median age of 68 years. Among them, 28 patients had previously received intravesical BCG.
Over a median follow-up of 22 months, recurrence occurred in 31 patients in group 1 and 11 in group 2. The DFS rates of the high-
risk group and the very high-risk group were 57.8% versus 40% at 1 year, 20.7% versus 21.3% at 2 years and 20.7% versus 21.3%
at 3 years, respectively (p=0.831). Tis stage (p=0.042) and prostatic urethra invasion (p=0.028) were significant predictors of DFS.
Cancer-specific mortality rates were 2.2% in group 1 and 6.7% in group 2 (p=0.441).

Conclusions: Similar DFS outcome between high-risk and very high-risk patients were observed based on short-term results in
Korea. This finding is crucial for clinical practice; however, studies analyzing more patients and long-term outcomes are needed.
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INTRODUCTION [1]. Non-muscle-invasive bladder cancer (NMIBC) consti-
tutes 70%—-80% of primary diagnoses and is characterized

In South Korea, bladder cancer is the 8th most com- by frequent recurrence, and 20%—25% patients progress to
mon type of cancer among men. The incidence rate of blad- muscle-invasive bladder cancer [2] International guidelines
der cancer is 9.3 per 100,000 population per year, and the recommend treatment methods based on the classification
number of new cases of bladder cancer in 2020 was 4,753 of NMIBC into low-, intermediate-, and high-risk groups, ac-
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cording to the probability of recurrence and progression [34]
According to the American Urological Association (AUA)
risk stratification, high-risk bladder cancer encompasses tu-
mors exhibiting characteristics such as high-grade Ta or T1
tumors, carcinoma in situ (CIS), and T1 tumors with high-
grade features. Very high-risk bladder cancer includes Bacil-
lus Calmette-Guérin (BCG) unresponsive, variant histology,
lymphovascular invasion, and involvement of the prostatic
urethra. Patients with high-risk NMIBC are reported to
have especially high recurrence rates of up to 80%, and pro-
gression rates of up to 50% in 5 years [5] In these patients,
intravesical BCG instillation of after transurethral resection
of bladder tumor (TURBT) is recommended, which includes
a 6-week initiation phase and subsequent maintenance ses-
sions.

However, intravesical BCG therapy shows local or sys-
temic unfavorable reactions in approximately 70% of cases,
and 5%—9% of patients discontinue the treatment due to
adverse effects [6] In addition, a global shortage of BCG has
occurred due to various factors, including the complexity of
mass production. The BCG vaccine has a lengthy incubation
period and requires specialized equipment, making it sus-
ceptible to bacterial contamination. These factors ultimately
led to the closure of the BCG vaccine production facility at
Sanofi in 2012. Consequently, extensive research has been
conducted worldwide to explore alternatives to replace BCG.

Meanwhile, a Cochrane review in 2012 found intravesi-
cal gemcitabine had similar efficacy to BCG, at least in the
intermediate risk group, and was superior in BCG-refractory
patients, while inferior in high-risk patients [7] In Korea,
the use of intravesical gemcitabine was approved as off-
label therapy in July 2018, licensed in May 2019, and covered
by insurance benefits in February 2022. Because it was ap-
proved for use recently, there is a lack of studies about the
outcomes of intravesical gemcitabine in the Korean popula-
tion. In this study, we analyzed the short-term outcomes of
intravesical gemcitabine for NMIBC patients in Korea.

MATERIALS AND METHODS

The patient records and information were anonymized
prior to analysis. Data were retrospectively collected from
patients who received weekly intravesical gemcitabine ther-
apy for 6 weeks for NMIBC at our institution from August
2019 to March 2022. This retrospective study received ap-
proval from the Institutional Review Board of Yonsei Uni-
versity Severance Hospital (approval number: 4-2023-0220).
The written informed consent was waived due to the study’s
retrospective design. Patients with high-risk or very high-
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risk NMIBC, based on the AUA risk classification, who re-
fused cystectomy were included. There were 3 intermediate-
risk patients who were excluded because the group affected
by the BCG shortage was limited to those with high risk or
above [4] Patients who had incomplete data, terminated in-
travesical gemcitabine therapy before 6 weeks for any rea-
son, had muscle-nvasive bladder cancer, or had coexistence
of upper tract urothelial carcinoma were excluded.

All patients had undergone TURBT, and gemcitabine
was initiated approximately 4-6 weeks after TURBT. Pa-
tients received 2,000 mg intravesical gemcitabine in 50 mL
saline for 1 hour once a week for 6 consecutive weeks for in-
duction therapy. Four weeks after induction therapy, main-
tenance treatment was recommended and if patient agree
we entered the maintenance therapy. When patients entered
the maintenance therapy period, gemcitabine was further
administered once a month for 12 months. The side effects
of intravesical gemcitabine (ie, severe lower urinary tract
symptoms, hematuria, or fever) were monitored at each visit.
The severity grading of side effects was assessed according
to the Common Terminology Criteria for Adverse Events,
version 50 [8]

Cystoscopy was performed 4 weeks after the end of
induction therapy, and subsequent cystoscopies were per-
formed every 3 months for 2 years and at 6-month intervals
thereafter. Recurrence was defined as histological confirma-
tion on subsequent cystoscopic biopsy or TURBT. Disease-
free survival (DFS) was defined as the time from the start
of induction therapy to recurrence and evaluated by the Ka-
plan—Meier method. Cox regression analysis was performed
to identify predictive factors for DFS. The level of signifi-
cance was set at 005 in all analysis. All statistical analysis
was performed using IBM SPSS version 250 (IBM Corp.).

RESULTS

Table 1 presents the clinical characteristics of the pa-
tients according to risk group. A total of 60 patients were
included, with 45 patients in the high-risk group and 15 pa-
tients in the very high-risk group. The patients who showed
variant histology (n=1), prostatic urethra invasion (n=>5),
and BCG failure (n=9) were classified as the very high-risk
group. The median age was 76 years (interquartile range
[IQR] 68—79) for the high-risk group and 68 years (IQR
62-77) for the very high-risk group (p=0.099). In group 1
and 2, 39 patients (86.7%) and 13 patients (86.7%) were male,
respectively (p>0.999). The presence of CIS was observed
in 17 patients (37.8%) in the high-risk group and 5 patients
(333%) in the very high-risk group (p=0.757). Regarding the
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Table 1. Patient characteristics according to risk group

Intravesical gemcitabine for non-muscle-invasive bladder cancer

Table 2. Outcomes according to risk group

Characteristic (:2:;) V?;i:'gh p-value (:32) Vf,:i:“;;h p-value

Age (y) 76 (68-79) 68 (62-77) 0.099 Follow-up duration (mo) 19(16-29) 26(21-38) 0.313

Sex, male 39(86.7) 13 (86.7) >0.999 Recurrence 31(68.9) 11(73.3) 0.509

Carcinoma in situ 17 (37.8) 5(33.3) 0.757 Disease-free survival (mo) 13 (9-17) 11(7-19) 0.831

T stage 0.048 Cancer-specific mortality 1(2.2) 1(6.7) 0.441
Ta 6(13.3) 0(0.0) Values are presented as median (interquartile range) or number (%).
T 31(68.9) 15 (100.0)

Tis 8(17.8) 0(0.0)

Number of lesions 0.700 1.0 - Risk group
Solitary 7(15.6) 3(20.0) —I1 High
Multifocal 38(844)  12(80.0) - 081 ~-i71 Very high

Size 0.527 E
<3m 29 (64.4) 11(73.3) ? 0.6
>3 cm 16(356)  4(26.7) 8

Variant histology 0(0.0) 1(6.7) 0.250 ¢ 044

Prostatic urethra invasion 0(0.0) 5(33.3) 0.001 _g

Prior BCG 0.003 2 52
No 29 (64.4) 3(20.0) )

Yes 16(356)  12(80.0) o | X =0:127. p=0.721 , , ,

BCG failure 0(0.0) 9(60.0)  <0.001 0 10 20 30 40

Gemcitabine maintenance 6(13.3) 3(20.0) 0.678 Months after treatment

Values are presented as median (interquartile range) or number (%).
BCG, Bacillus Calmette—Guérin.

T stage, there was a significant difference between the two
risk groups (p=0.048). In the high-risk group, 6 patients (13.3%)
had Ta tumors, 31 patients (689%) had T1 tumors, and 8 pa-
tients (17.8%) had Tis tumors. In the very high-risk group, all
15 patients had T1 tumors. Thirty-eight patients (84.4%) in
the high-risk group and 12 patients (80.0%) in the very high-
risk group had multifocal tumor lesions (p=0.700). There was
no significant difference in tumors larger than 3 cm, with 16
patients (356%) in the high-risk group and 4 patients (26.7%)
in the very high-risk group (p=0527).

One patient (6.7%) in the very high-risk group had vari-
ant histology, which was urothelial carcinoma with glandu-
lar differentiation, while none were observed in the high-
risk group (p=0250). Prostatic urethra invasion was found in
5 patients (33.3%) in the very high-risk group, compared to
none in the high-risk group, showing a significant difference
(p=0.001). Sixteen patients (35.6%) in the high-risk group and
12 patients (80.0%) in the very high-risk group had received
prior BCG therapy (p=0.003). They did not undergo BCG
maintenance. BCG failure was observed in 9 patients (60.0%)
in the very high-risk group, while none were observed in the
high-risk group (p<0.001). Six patients (13.3%) in the high-
risk group and 3 patients (200%) in the very high-risk group
received gemcitabine maintenance therapy (p=0678).

Investig Clin Urol 2024;65:435-441.

Fig. 1. Kaplan—Meier curve of disease-free survival.

Outcomes of the intravesical gemcitabine therapy ac-
cording to risk group are shown in Table 2. The median
value of follow-up duration was 22 months (IQR 16-30) in
total, 19 months (IQR 16—29) in the high-risk group, and 26
months (IQR 21-38) in the very high-risk group (p=0.313).
The recurrence rate did not significantly differ between the
two groups, with 31 patients (689%) in the high-risk group
and 11 patients (733%) in the very high-risk group (p=0.509).
The median duration of DFS was 13 months IQR 9-17) in
the high-risk group and 11 months IQR 7-19) in the very
high-risk group (p=0.831). The Kaplan—Meier curve for DFS
is demonstrated in Fig. 1 and there was no difference be-
tween the two groups (p=0.721). The DFS rates of the high-
risk group and the very high-risk group were 57.8% vs. 40%
at 1 year, 20.7% vs. 21.3% at 2 years, and 20.7% vs. 21.3% at 3
years, respectively (p=0.831). Univariate analysis indicated
Tis stage (HR 3963, p=0.048) and prostatic urethra invasion
(HR 2718, p=0.044) were significant predictors of short DFS.
Risk group (HR 1.054, p=0.881) was not associated with DFS.
Multivariate analysis revealed that Tis stage (HR 4.162,
p=0.042) and prostatic urethra invasion (HR 3.084; p=0.028)
remained significant predictors (Table 3). Cancer specific
mortality showed no significant difference between the
high-risk and very high-risk group (22% and 6.7%, p=0441).

Side effects were observed in 7 patients (156%) in the
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Table 3. Cox regression analysis for disease-free survival

ICUROLOGY

Univariate Multivariate
HR 95% Cl p-value HR 95% Cl p-value

Age 1.010 (0.975-1.046) 0.580 - - -
Sex

Male 1 (reference) - - - -

Female 1.209 (0.468-1.120) 0.695 - - -
Carcinoma in situ 1.453 (0.783-1.696) 0.236 - - -
T stage

Ta 1 (reference) - 1 (reference) -

T 1.816 (0.554-1.950) 0.325 1.628 (0.492-5.386) 0.425

Tis 3.963 (1.009-1.562) 0.048 4.162 (1.056-16.402) 0.042
Number of lesions

Solitary 1 (reference) - - - -

Multifocal 1.501 (0.630-1.575) 0.359 - - -
Size

<3cm 1 (reference) - - - -

>3cm 1.497 (0.788-1.844) 0.218 - - -
Variant histology 0.045 (0.000-1.497) 0.392 - - -
Prostatic urethra invasion 2.718 (1.029-1.182) 0.044 3.084 (1.128-8.430) 0.028
Prior BCG 0.934 (0.509-1.717) 0.827 - - -
BCG failure 0.844 (0.354-1.015) 0.703 - - -
Gemcitabine maintenance 0.510 (0.200-1.305) 0.160 - - -
Risk group 1.054 (0.527-1.108) 0.881 - - -

HR, hazard ratio; Cl, confidence interval; BCG, Bacillus Calmette-Guérin.

high-risk group and 2 patients (133%) in the very high-risk
group (p=0.601). Urinary symptoms were reported by 4 pa-
tients (89%) in the high-risk group and 1 patient (6.7%) in
the very high-risk group. Hematuria was observed in 1 pa-
tient (22%) in the high-risk group and 1 patient (6.7%) in the
very high-risk group, while hematuria requiring hospitaliza-
tion (grade 3 in Common Terminology Criteria for Adverse
Events, version 50) was reported in 1 patient (22%) in the
high-risk group. One patient (22%) in the high-risk group
experienced fatigue as a side effect. These adverse events
were deemed to be manageable in their severity.

DISCUSSION

For the treatment of high-risk NMIBC, the recommend-
ed options include TURBT, followed by intravesical BCG
therapy. Intravesical BCG therapy has been proven to re-
duce the progression to muscle-invasive disease and is com-
monly used as a first-line treatment for high-risk NMIBC
patients [9] However, BCG is derived from Mycobacterium
bovis, face challenges is mass production due to factors like
quality control and susceptibility to contamination. Sanofi
closed its BCG production facility in 2012, and Merck con-
tinues to struggle with supply shortages. And these leads
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worldwide BCG shortage for intravesical BCG [10,11]

Moreover, the use of intravesical BCG can result in
both local and systemic effects. Local complications, which
are more common, occur in approximately 62.8%—752% of
patients and are usually not severe. These complications,
such as chemical cystitis, bacterial cystitis, hematuria, and
increased urination frequency, show up shortly after BCG
treatment and typically resolve within 4872 hours. Each of
these conditions affects approximately 20%—50% of patients,
based on extensive studies. On the other hand, systemic
side effects are less frequent but still impact approximately
30%—40% of patients. They can occasionally be life-threaten-
ing. These symptoms include general discomfort (155%—24.8%
of patients); skin rash (22%—2.7%); fever (75%—171%); and
infections, such as sepsis (1%-9% of patients). Some data sug-
gest that only 294%—66.7% of patients initially suspected of
having BCG-related sepsis actually have a confirmed BCG
infection, as opposed to bacterial infection or a hypersensi-
tivity reaction. BCG infections have been found in various
organs, including the prostate, epididymis, testicles, glans
penis, liver, kidneys, and lungs [12]

In light of the ongoing BCG shortage and the side ef-
fects, there 1s a need for the evaluation of alternative regi-
mens that can demonstrate similar effectiveness for high-
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risk or very high-risk NMIBC patients who require early
radical cystectomy but decline this. According to the Na-
tional Comprehensive Cancer Network guidelines, in cases
of BCG failure among patients categorized as very high risk,
cystectomy is considered the primary recommendation. How-
ever, as an alternative, intravesical chemotherapy is also
advised. The available chemotherapy agents include epirubi-
cin, gemcitabine, mitomyecin, interferon alpha, thiotepa, and
immune checkpoint inhibitors. Furthermore, intravesical
maintenance therapy with mitomycin C (MMC) has been
reported to reduce the risk of recurrence in intermediate-
and high-risk NMIBC, although it is acknowledged to be less
effective than BCG [13] A meta-analysis of 2,820 NMIBC pa-
tients revealed that BCG maintenance therapy lowered the
risk of recurrence by 32% compared to that of MMC main-
tenance therapy. However, in situations where BCG main-
tenance therapy was not employed, the MMC maintenance
group exhibited a 28% higher risk of recurrence. Notably,
there were no discernible differences in overall survival,
progression-free survival, and cancer-specific survival rates
(14}

Lamm et al. [15] showed that BCG treatment led to a
notably greater percentage of complete responses compared
to doxorubicin. Of the 67 patients undergoing doxorubicin,
23 achieved a complete response, while 45 of the 64 patients
undergoing BCG instillation achieved the same. The median
time for a complete response was 34 months for those treat-
ed with doxorubicin and 29 months for those treated with
BCG [15]

Intravesical gemcitabine is used as an alternative
therapy or secondary therapy [16] Prasanna et al. [9] showed
that intravesical BCG continues to be the established first-
line adjuvant therapy; however, gemcitabine may be a vi-
able alternative for patients who are unsuitable for BCG
treatment or those who have experienced BCG relapse.
Gemcitabine has demonstrated comparable DFS rates and,
in certain instances, potential superiority, along with a sig-
nificantly improved safety profile. In their study, the 2-year
DFS rate of gemcitabine was 55%, whereas it was 48% in
the BCG group [9] Based on the existing evidence, it appears
that intravesical gemcitabine could play a role in treating
intermediaterisk patients, serving as an alternative to MMC
for individuals with recurrent disease after prior treatment
and for high-risk patients with NMIBC who have not re-
sponded to BCG therapy [17]

Shelley et al. [17] found that in high-risk patients, gem-
citabine demonstrated a significantly higher recurrence rate
compared to that of BCG (631% vs. 281%), with a shorter
time to recurrence for gemcitabine (255 months vs. 394

Investig Clin Urol 2024;65:435-441.

Intravesical gemcitabine for non-muscle-invasive bladder cancer

months). Additionally, in a separate trial involving high-
risk patients who had previously failed intravesical BCG
therapy, gemcitabine was associated with significantly fewer
recurrences (525% vs. 875%) and a longer time to recurrence
(39 months vs. 31 months) compared to those of BCG [7]

In Korea, intravesical gemcitabine was initially employed
as an off-label therapy until it gained recent recognition for
medical insurance coverage in 2022. Consequently, there is
a scarcity of research on intravesical gemcitabine in Korea.
While diverse international studies have substantiated the
efficacy of intravesical gemcitabine in NMIBC, the duration
of insurance coverage in Korea is relatively short, contribut-
ing to a limited body of studies on the Korean population.
With a 22-month follow-up period, the authors of this study
aimed to evaluate the efficacy of intravesical gemcitabine on
the Korean population. In the present study, gemcitabine in-
stillation demonstrated a median DFS duration of 13 months
for the high-risk group and 11 months for the very high-risk
group. The recurrence rate was 689% (31 patients) in the
high-risk group and 733% (11 patients) in the very high-risk
group. The outcomes did not exhibit a notable distinction be-
tween the high-risk group and the very high-risk group, the
latter of which requires early cystectomy. However, these
findings revealed higher recurrence rates compared to the
findings of the Cochrane review. Moreover, we identified Tis
stage and prostatic urethra invasion as predictors of DFS.
Risk group, prior BCG therapy or gemcitabine maintenance
therapy were not significantly associated with survival.
However, prostatic urethra invasion was considered a very
high-risk factor. Therefore, analysis through future studies
targeting larger cohorts of very high-risk patients will be
necessary.

In contrast to the above-mentioned research, Sternberg et
al. [18] showed that in high risk NMIBC after BCG failure,
intravesical gemcitabine instillation resulted in a cumulative
5-year disease progression observed in 19% of patients with
BCG-refractory disease and 22% of those experiencing other
forms of BCG failure. Out of the 69 patients assessed, 25 at-
tained a complete response, 19 achieved a partial response,
and 20 exhibited no response. In a prospective, randomized
phase 2 trial involving patients with high-risk NMIBC and
1 failed BCG course, participants were randomly assigned to
receive either intravesical gemcitabine or intravesical BCG
treatment. The trial enrolled 80 participants, with 40 in each
group. The results demonstrated a lower disease recurrence
rate in the intravesical gemcitabine group (525%) compared
to that in the intravesical BCG group (875%) (p=0.002). Ad-
ditionally, the intravesical gemcitabine group exhibited a
significantly higher 2-year recurrence-free survival rate
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(19%) compared to the intravesical BCG group (3%) (p<0.008)
[19]. This establishes that gemcitabine instillation could
potentially serve as an effective therapy, either in cases of
BCG shortage for high-risk NMIBC or for patients with
very high-risk NMIBC who refuse radical cystectomy.

In this regard, intravesical gemcitabine appears to be
more effective than other intravesical instillation agents in
the context of BCG shortage. However, rather than replacing
BCG, it seems more appropriate to compare it with a larger
patient population and long-term outcomes, particularly in
high-risk BCG-failure patients who refuse cystectomy.

While our study had certain limitations. Notably its
retrospective design and the small number of patients con-
fined to high-risk and very high-risk groups, it also boasted
strengths. We investigated the efficacy of intravesical gem-
citabine for both high-risk patients in the context of the
BCG shortage and very high-risk patients who refused radi-
cal cystectomy, with a total follow-up duration of 22 months.
In a recent multicenter study from Korea comparing intra-
vesical gemcitabine and BCG in intermediate and high-risk
patients, the authors also noted a limitation of small sample
size of 63 patients treated with intravesical gemcitabine,
with a follow-up period of 92 months [20] Given its relative-
ly recent inclusion in insurance coverage in Korea, further
research on intravesical gemcitabine for high-risk and very
high-risk bladder cancer among Koreans appears to be nec-
essary. However, further investigation with larger patient
cohorts and longer follow-up period is warranted.

CONCLUSIONS

Our study demonstrates that real-world efficacy of treat-
ment for high-risk and very high-risk patients based on
short-term results in Korea. Similar DFS outcome between
two risk groups were observed. This finding is crucial for
clinical practice as it provides evidence that the existing
treatment protocols are equally effective for both high-risk
and very high-risk patient populations. The results of this
preliminary study are promising; however, studies analyzing
more patients and long-term outcomes are needed.
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