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Study Need and Importance: High-risk nonmuscle-
invasive bladder cancer (NMIBC) poses significant
risk of recurrence and progression. Bacillus Calm-
ette-Gu�erin (BCG) is currently recommended as the
gold standard adjuvant therapy following complete
transurethral resection of bladder tumor. Continued
production issues have precluded use of BCG in many
urological practices. Furthermore, the efficacy and
tolerance of BCG is suboptimal. Given these factors,
there has been increasing interest and utilization of
alternative first-line intravesical therapies. Given
ongoing BCG shortages, our institution has transi-
tioned to use of sequential intravesical gemcitabine
and docetaxel (Gem/Doce) in the first-line setting.

What We Found: We analyzed a cohort of 107 pa-
tients with high-risk BCG-na€ıve NMIBC treated
with Gem/Doce. Patients had high-risk character-
istics including 47 with any carcinoma in situ and
55 with T1 disease. Median followup was 15
months. Recurrence-free survival was 89%, 85%
and 82% at 6, 12 and 24 months, respectively (see
Figure). The recurrence rates were not affected
when the cohort was stratified by presence of carci-
noma in situ. No patients developed disease pro-
gression or died of bladder cancer. One patient
underwent cystectomy for end-stage lower urinary
tract symptoms. Overall survival was 84% at 2 years.
The treatment was well tolerated, with only 4 pa-
tients unable to tolerate a full induction course of
Gem/Doce. The most commonly reported side effect
was frequency/urgency occurring during instillation.

Limitations: This study is limited by its retrospective
nature and lack of a comparator arm, allowing for
potential selection bias. Furthermore, these results
are from a high-volume institution with rigorous
NMIBC protocols that may limit generalizability.

Interpretation for Patient Care: Our results
demonstrate that Gem/Doce is a safe and effective
adjuvant treatment for patients with high-risk
NMIBC. Compared to BCG, this treatment is readily
available, cheap and not subject to supply constraints.
While prospective validation is needed, in the setting
of chronic BCG shortage, Gem/Doce represents a
valuable alternative treatment option for patients with
NMIBC.

Figure. Recurrence-free survival following Gem/Doce induction.
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Purpose: Bacillus Calmette-Gu�erin (BCG) is currently recommended as adju-
vant therapy following complete transurethral resection of bladder tumor for
high-risk nonmuscle-invasive bladder cancer (NMIBC). In response to the BCG
shortage, gemcitabine plus docetaxel (Gem/Doce) has been utilized at our insti-
tution in the BCG-na€ıve setting. We report the outcomes of patients with high-
risk BCG-na€ıve NMIBC treated with Gem/Doce.

Materials and Methods: We retrospectively reviewed patients with BCG-na€ıve
high-risk NMIBC treated with Gem/Doce from May 2013 through April 2021.
Patients received 6 weekly intravesical instillations of sequential 1 gm gemci-
tabine and 37.5 mg docetaxel after complete transurethral resection of bladder
tumor. Monthly maintenance of 2 years was initiated if disease-free at first fol-
lowup. The primary outcome was recurrence-free survival. Survival was
assessed with the Kaplan-Meier method, indexed from the first Gem/Doce
instillation. Adverse events were reported using CTCAE (Common Terminol-
ogy Criteria for Adverse Events) v5 (National Cancer Institute, Bethesda,
Maryland). Differences were assessed with the log-rank test.

Results: There were 107 patients with a median followup of 15 months included
in the analysis. Patients had high-risk characteristics including 47 with any
carcinoma in situ and 55 with T1 disease. Recurrence-free survival was 89%, 85%
and 82% at 6, 12 and 24 months, respectively. Recurrence rates were similar
between patients with or without carcinoma in situ (p[0.42). No patient had
disease progression or died of bladder cancer. One patient underwent cystectomy
due to end-stage lower urinary tract symptoms. Overall survival was 84% at 24
months. There were 92 adverse events (1 �grade 3), and 4 (4%) patients were
unable to receive a full induction course.
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Abbreviations

and Acronyms

BCG [ bacillus-Calmette Gu�erin

CIS [ carcinoma in situ

CTCAE [ Common Terminology
Criteria for Adverse Events

DOR [ duration of response

Gem/Doce [ gemcitabine and
docetaxel

HG [ high-grade

LG [ low-grade

NMIBC [ nonmuscle-invasive
bladder cancer

OS [ overall survival

RFS [ recurrence-free survival

TURBT [ transurethral
resection of bladder tumor
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Conclusions: Gem/Doce is an effective and well-tolerated therapy for BCG-na€ıve NMIBC. Further investi-
gation is warranted.

Key Words: instillation; drug; urinary bladder neoplasms; docetaxel; gemcitabine; urinary bladder

AN estimated 83,000 new cases of bladder cancer
will occur in the United States in 2021 with over
75% being nonmuscle-invasive bladder cancer
(NMIBC).1,2 High-risk NMIBC poses increased risk
of progression and requires aggressive treatment.
Thus, various guidelines recommend administra-
tion of bacillus Calmette-Gu�erin (BCG) as adjuvant
therapy following complete transurethral
resection of bladder tumor (TURBT).2,3 Unfortu-
nately, BCG production shortages continue to be a
chronic problem and preclude the use of BCG in
many urological practices.4 Beyond availability,
BCG efficacy remains suboptimal (up to 40% failure
rate at 2 years5) and tolerance is problematic.6

Given these factors, there has been increasing in-
terest and utilization of alternative intravesical
therapies in both the first-line and salvage treat-
ment settings.

Prior prospective studies have consistently
demonstrated the superiority of BCG to single-
agent chemotherapy regimens in the BCG-na€ıve
setting.7,8 However, combination chemotherapy
regimens have not been as rigorously assessed for
these patients. Sequential intravesical gemcitabine
and docetaxel (Gem/Doce) was first reported in 2014
as an efficacious and well tolerated therapy for pa-
tients in whom BCG had failed.9 Since this time,
these results have been corroborated in large multi-
institutional cohorts.9,10 In light of these data and in
response to the continuing BCG shortage, several
institutions have adopted utilization of Gem/Doce in
the BCG-na€ıve setting, although robust data sup-
porting this practice are lacking thus far.11,12 Our
practice has gradually transitioned to almost
exclusive use of Gem/Doce as the first-line treat-
ment of high-risk NMIBC. Herein, we report out-
comes of a large cohort of patients with high-risk
BCG-na€ıve NMIBC treated with Gem/Doce as a
first-line therapy.

MATERIALS AND METHODS

Study Design and Population
After obtaining Institutional Review Board approval (IRB
No. 201404766), we retrospectively reviewed all patients
with BCG-na€ıve high-risk NMIBC who were treated with
sequential intravesical Gem/Doce between May 2013 and
April 2021. Patients were included if intended to receive 6
weekly intravesical instillations of sequential 1 gm gem-
citabine and 37.5 mg docetaxel after complete TURBT,
even if fewer instillations were administered. There were
89 patients who received complete TURBT at our

institution prior to Gem/Doce induction. Seventy-seven of
these included adjunctive blue light cystoscopy. At
3-month surveillance, 88 of 107 patients received
adjunctive blue light cystoscopy. In most cases of T1 dis-
ease, our institutional protocol is to perform repeat
TURBT. However, there were 22 included patients with
T1 disease who did not receive repeat transurethral
resection prior to Gem/Doce. In these cases, repeat
TURBT was postponed until 3 month surveillance or
replaced with formal restaging due to favorable risk fac-
tors such as unifocal disease, small tumor size and mini-
mal T1 involvement. Patients were excluded if they
received a preoperative or palliative regimen of Gem/Doce
in the setting of known muscle-invasive or metastatic
disease. High-risk status was as defined by American
Urological Association criteria.2 Patients were excluded if
they did not undergo at least 1 followup surveillance visit.

Gem/Doce Therapy
The Gem/Doce treatment protocol was performed as has
been previously reported.9 In brief, patients were
sequentially treated with 1 gm gemcitabine in 50 ml
sterile water (or normal saline) for 90 minutes followed
by 37.5 mg docetaxel dissolved in 50 ml normal saline
for 90e120 minutes. Patients were instructed to refrain
from urinating for 60e120 minutes following Gem/Doce
instillation. If tumor burden was reported on the dome
or lateral wall surfaces, the patient was instructed roll
and switch positions during the instillation to maximize
affected bladder wall contact. Induction treatments
were scheduled once a week for 6 weeks. Patients were
treated with 1,300 mg oral sodium bicarbonate the
evening prior and the morning of treatment to alka-
linize the urine. Oral ondansetron and naproxen were
administered as needed for nausea or bladder pain,
respectively. Whenever possible, if disease-free at first
followup, monthly maintenance therapy was given for
up to 24 months. Maintenance instillation procedures
and dosages matched those used in the induction
protocol.

Surveillance
Surveillance took place 12 to 16 weeks after initial Gem/
Doce instillation and involved either formal restaging
under anesthesia or office cystoscopy. Restaging proced-
ures included cystoscopy (with blue light if available),
bladder barbotage cytology, bilateral upper tract barbot-
age cytologies, bilateral retrograde pyelograms, random
bladder biopsies and prostatic urethral biopsies. Upper
tract imaging was obtained every 1e2 years. Patients
with negative cystoscopy and positive cytology or fluo-
rescence in situ hybridization underwent restaging
TURBT. Patients with low-grade (LG) or benign re-
currences received repeat TURBT or office fulguration
and were considered for extended maintenance therapy. If
disease-free, repeat surveillance cystoscopy with bladder
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cytology was performed every 3 months for 2 years, and
every 6 months afterward.

Analysis
Data were retrospectively collected and stored in a
REDCap� database supported by the University of Iowa
National Institutes of Health/Clinical and Translational
Science Awards Program Grant UL1TR002537. Patient
clinicopathological features, treatment history and
oncologic outcomes were analyzed. Data were also
collected regarding tolerance of treatment and modifi-
cations to instillation regimens. The primary outcome
was recurrence-free survival (RFS) and efficacy was
evaluated in an intention-to-treat manner. Recurrence
was defined as tumor relapse in the bladder or prostatic
urethra in males. Secondary outcomes included high-
grade RFS, progression-free survival, cancer-specific
survival, duration of response (DOR) and overall sur-
vival (OS). Survival probabilities were plotted using the
Kaplan-Meier method, and group comparisons were
made using the log-rank test. Estimates along with 95%
pointwise confidence intervals were reported. Time was
calculated from the start of Gem/Doce induction.
Progression-free survival was defined by recently
updated International Bladder Cancer Group guide-
lines; progression events included T stage increase from
Ta or carcinoma in situ (CIS) to T1, development of T2
or greater disease, or lymph node or metastatic dis-
ease.13 Adverse events were abstracted from patient
charts based on reported symptoms and impact on
treatment schedule, and classified by the Common Ter-
minology Criteria for Adverse Events (CTCAE) v5 (Na-
tional Cancer Institute, Bethesda, Maryland). Patients
were defined as being intolerant to Gem/Doce if the
treatment course was stopped due to symptoms or any
serious adverse event. All statistical testing was 2-sided
and assessed for significance at the 5% level using SAS�
v9.4 (SAS Institute, Cary, North Carolina). A post hoc
sensitivity analysis was performed to assess the impact
of changes in Gem/Doce utilization over time. Analysis
was stratified before and after 2019, when Gem/Doce
was utilized almost exclusively as first-line therapy for
high-risk NMIBC due to BCG shortage.

RESULTS

Demographics

The final cohort included 107 patients with high-
risk NMIBC (Table 1). This group had high risk
features including 44% with either isolated CIS
(15%) or in combination with Ta/T1 disease (29%).
Furthermore, 52% of patients had stage T1 high-
grade (HG) disease. There were 7 (7%) patients
with variant histology, all of whom had a component
of micropapillary histology. Of these, 5 were nega-
tive for variant histology on re-resection and 1 was
reported as micropapillary component comprising
<1% of total tumor burden. A total of 85 (88%) eligible
patients received monthly maintenance instillations.
Reasons for not receiving maintenance therapy

included toxicity, scheduling logistics and loss to
followup.

Tolerance

Sixty (56%) patients reported at least 1 adverse
event throughout the course of treatment, of whom
9 patients had symptoms that affected the treat-
ment schedule (Table 2). There were 100 (94%) pa-
tients who received the full 6-week induction course
and 97% who received at least 5/6 treatments. There
were 4 patients (3.7%) who did not receive a com-
plete induction course due to intolerance. Treat-
ment was stopped in 3 patients due to hematuria
and in 1 patient due to frequency/nocturia. There
were a total of 92 adverse events, of which 31 were
grade 1, 60 were grade 2 and 1 was grade 3. The
grade 3 event was an emergency department visit
for atrial fibrillation following a monthly mainte-
nance instillation. No further problems were re-
ported, and the patient continued with Gem/Doce
therapy. The most commonly reported side effect
was urinary frequency/urgency comprising 50% of
all reported side effects and approximately two-
thirds of all grade 2 events. Other commonly re-
ported side effects included hematuria and dysuria,
comprising 17% and 11% of all reported side effects,
respectively.

Table 1. Clinical pathological features in 107 BCG-na€ıve NMIBC
patients treated with sequential Gem/Doce

Median yrs age (IQR) 76 67e83
No. gender (%):
Female 17 (16)
Male 90 (84)

No. race (%):*
Non-White 4 (3.8)
White 102 (96)

No. smoking status (%):*
Never-smoker 32 (30)
Former smoker 61 (58)
Current smoker 13 (12)

Pre-Gem/Doce pathology (%):
CIS 16 (15)
T1HG 38 (36)
T1HGþCIS 17 (16)
TaHG 22 (21)
TaHGþCIS 14 (13)

Pre-Gem/Doce CIS-containing (%):
No 60 (56)
Yes 47 (44)

No. full treatments in first induction (%):
1 1 (0.9)
3 2 (1.9)
4 1 (0.9)
5 3 (2.8)
6 100 (94)

No. received maintenance (%):
No 22 (21)
Yes 85 (79)

* These reports both included 1 missing data response.
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RFS

Median followup for survival was 15 months
(IQR: 8e26). There were 19 (17.8%) patients with
bladder cancer recurrence during followup. At time
of first recurrence, stage of recurrence was 10 (53%)
CIS, 1 (5.3%) HGT1, 5 (26%) HGTa and 1 (5.3%)
HGTaDCIS, 2 (11%) LGTa. The majority of first
recurrences had a component of CIS present (58%).
At time of first recurrence, there was no stage pro-
gression from CIS/Ta to T1 or muscle-invasive dis-
ease. RFS was 89%, 85% and 82% at 6, 12 and 24
months, respectively (Fig. 1). The HG RFS was 91%,

87% and 84% at 6, 12 and 24 months, respectively
(supplementary Fig. 1, https://www.jurology.com).
RFS was similar for patients with CIS and non-
CISecontaining disease (p[0.42; Fig. 2). Those
with and without CIS-containing disease showed
77% and 86% RFS rates at 24 months, respectively.
Among those who were disease-free at initial sur-
veillance, DOR was 91% at 2 years (Fig. 3). There
were 20 patients who received treatment for upper
tract disease either prior to or during their
bladder cancer treatment within this study.
Considering the 7 patients with variant histology,
2 recurrences occurred within this group, 1 LGTa
and 1 HGTaDCIS.

Progression and Survival

One patient underwent cystectomy due to end-stage
lower urinary tract symptoms and recurrent CIS.
Bladder capacity was measured as 140 cc prior to
Gem/Doce therapy and approximately 40e50 cc
prior to cystectomy. This patient was unable to
tolerate more than 2 instillations of Gem/Doce and
was switched to single-agent docetaxel prior to
recurring on subsequent surveillance. Final pa-
thology reported as pTisN0. There were no patients
who developed metastatic disease or died of bladder
cancer during the study period. OS was 84% at 24
months (Fig. 4).

Sensitivity Analyses

We performed a sensitivity analysis to assess for
potential selection bias due to changing Gem/Doce
utilization over time. Upon stratification of

Table 2. Adverse events reported in patients treated with
sequential Gem/Doce

Grade 1 Grade 2 Grade 3
Grade
4-5

Total reported adverse events (%) 31 (34) 60 (65) 1 (1.1) 0
No. specific events (%):
Dysuria 4 (4.3) 6 (6.5) - -
Hematuria 4 (4.3) 12 (13) - -
Urinary frequency/urgency 7 (7.6) 39 (42) - -
Urinary retention 5 (5.4) - - -
Nausea 3 (3.3) - - -
Fatigue 5 (5.4) - - -
Rash/skin irritation - 2 (2.2) - -
Atrial fibrillation - - 1 (1.1) -
Vasovagal syncope - 1 (1.1) - -
Bladder/flank pain 3 (3.3) - - -

No. pts reporting adverse events (%) 60 (56)
No. full induction not received due to
intolerance (%)

4 (3.7)

No side effects affected treatment
schedule (%)

9 (8.4)

Adverse events are assigned according to CTCAE v5. Percentages of adverse events
correspond to number/total instances of reported adverse events (92).

Figure 1. RFS following Gem/Doce induction.
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analysis by receipt of Gem/Doce before 2019 and
afterward, we found that RFS was not signifi-
cantly different between groups (p[0.44; supple-
mentary Fig. 2, https://www.jurology.com).
Furthermore, we identified 131 patients who
received BCG during the same time period (May
2013eApril 2021). A comparison of baseline clin-
ical features between the BCG and Gem/Doce

groups did not demonstrate statistically signifi-
cant differences with respect to age (median 76 vs
76, p[0.65), gender (79% vs 84% male, p[0.35),
race (96% vs 96% White, p[1.0) or smoking status
(33% vs 30% never-smoker, p[0.56). In addition,
the distribution of pathology at initial presenta-
tion was similar between the 2 treatment groups
(p[0.76) and with respect to CIS-containing

Figure 2. RFS stratified by CIS-containing disease.

Figure 3. DOR among patients disease-free at initial surveillance.
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pathology (43% vs 44%, p[0.86). The large ma-
jority of patients reported here were treated with
Gem/Doce in 2019 and 2020 (see supplementary
Table, https://www.jurology.com). BCG usage
rates had already declined in the wake of pro-
duction shortages. However, when available, BCG
was variably offered by some providers in our
practice, complicating the ability to completely
rule out selection bias.

DISCUSSION
Since its initial use in 1972, BCG has become the
gold standard adjuvant treatment for high-risk
NMIBC.2,3 However, the ongoing BCG shortage
has forced many urological practices to reevaluate
alternative regimens. Our institutional experience
with Gem/Doce in a high-risk BCG-na€ıve patient
cohort, including a relatively unselected heterogeneous
population, demonstrated an excellent 2-year
HG RFS of 84%. While no direct comparator
arm is present in this study, this rate is similar
to those reported in modern BCG cohorts
(w85%).14e17 No patients developed progressive
or metastatic disease even with >50% of patients
with T1 disease prior to treatment. Finally, as
previously demonstrated, Gem/Doce was very
well tolerated with minimal treatment schedule
alterations required.9e11

BCG induction with maintenance is associated
with a decreased risk of bladder cancer recurrence
and progression, and has demonstrated equivalent or
superior efficacy over single-agent chemotherapy

regimens.17e19 Furthermore, the combination of che-
motherapeutics in addition to BCG has not been
shown to produce the same efficacy as BCG alone.19

The role of combination multiagent chemotherapy is
well established for systemic use in nearly all malig-
nancies and provides compelling rationale for its use
in the intravesical space. There exist a variety of new
multiagent intravesical therapies that have been
developed and tested in recent years.20 Gem/Doce
comprises well-tolerated antineoplastic agents that
have demonstrated activity against bladder cancer
when used in single-agent regimens.21e24 Cellular
uptake of gemcitabine prevents further DNA synthe-
sis and ultimately results in apoptotic cell death.25

Docetaxel opposes normal tubulin function and re-
sults in the inhibition of cell mitosis.26 There is a
likely synergistic effect of sequential utilization of
agents, as a result of exfoliative effects of gemcitabine
which allows improved permeability of taxane
agents.27

To our knowledge, this is the largest report to date
of BCG-na€ıve patients treated with Gem/Doce. Our
results corroborate those of Babajide et al, who iden-
tified 78% 6-month RFS in a small series of 18 BCG-
na€ıve patients with HG NMIBC.12 In the 18-patient
cohort, 2 recurrences were noted, with persistent T1
disease in 1 patient and stage progression from Ta to
T1 disease in another. Our series demonstrated no
stage progression, despite an exclusively high-risk
population that included 7% patients with micro-
papillary variant histology.

Importantly, efficacy of BCG appears to be
improving in modern cohorts, which may be secondary

Figure 4. OS.
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to the increased utilization of blue light cystoscopy,
improved resection techniques, and standardized risk-
stratification and surveillance protocols.14 For
example, the control arm using standard BCG dosing
in the NIMBUS trial demonstrated 85% 2-year RFS.28

Matulay et al also assessed contemporary outcomes
following adequate BCG in 421 patients with high-risk
NMIBC and reported 79% 1-year RFS.14 Thus, it ap-
pears that the 84% 2-year RFS observed in our study
with Gem/Doce is similar to both contemporary
retrospective and prospective outcomes of BCG.

There are limitations to our study. First, the
retrospective nature allows for selection bias and
confounding. The study is limited by the lack of a
direct comparator group and selection bias was
possible, as discussed above. The results are from a
single high-volume institution with rigorous
NMIBC protocols that may not be replicable in
lower volume centers. This study was limited by
relatively short followup. Although reported here,

the retrospective design limited full confidence in
classification of adverse events per CTCAE criteria.
However, despite these limitations, in the setting of
BCG shortage, these results support future well-
designed, multiarm, prospective trials that may
confirm the utility of first-line Gem/Doce for high-
risk NMIBC.

CONCLUSIONS
We found that use of Gem/Doce for patients with
high-risk, BCG-na€ıve NMIBC resulted in 84%
2-year HG RFS and a favorable tolerability profile.
In the context of ongoing BCG shortage, our results
highlight an effective and readily available alter-
native treatment in this patient population. These
findings may serve as a benchmark for future pro-
spective trial design assessing Gem/Doce as a first-
line treatment for NMIBC.
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EDITORIAL COMMENTS

For the intravesical treatment of nonmuscle-
invasive bladder cancer (NMIBC), the sequential
chemotherapy doublet of gemcitabine and doce-
taxel (Gem/Doce) is quite powerful. Compelling
retrospective data have resulted in the wide-
spread adoption of Gem/Doce for patients with
NMIBC as salvage therapy after prior bacillus
Calmette-Gu�erin (BCG)1,2 when radical cys-
tectomy or clinical trials are not available or
advisable.3 Such studies have further demon-
strated that Gem/Doce is extremely safe and well
tolerated.1,2

The manufacturing shortage of BCG for intra-
vesical therapy in patients with high-risk NMIBC
poses a substantial challenge for urologists and
patients, and this challenge may persist in the long
term. Therefore, it is a priority to study the extent to
which intravesical Gem/Doce might also be effective
as a first-line therapy for patients with high-risk
NMIBC.

McElree et al report retrospective outcomes from
a single center that treated a large cohort of pa-
tients with Gem/Doce rather than BCG as first-line
treatment for high-risk NMIBC. Recurrence-free
survival at 2 years was about 80%, which is
extremely encouraging and comparable to results

from BCG first-line therapy from well-studied co-
horts such as SWOG-8507. Of note, recurrence-free
survival did not differ based on whether a patient
harbored carcinoma in situ at baseline.

Though limited by retrospective design and
absence of a comparison cohort, this study never-
theless presents a compelling justification for pro-
spective trials (such as NCT04386746) to confirm
these results. Meanwhile, these findings are highly
impactful as patients and their treating physicians
should be reassured that Gem/Doce is a viable
treatment option for high-risk NMIBC in the
frontline setting, especially if BCG is not available
or contraindicated. We would like to congratulate
the bladder cancer research team at the University
of Iowa for a magnificent body of work on Gem/
Doce that will benefit patient care for years to
come.
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In the era of frequent bacillus Calmette-Gu�erin
(BCG) shortages, the American Urological Asso-
ciation and the Society of Urologic Oncology
recommend prioritizing induction courses over
maintenance courses of BCG.1 Frequently, how-
ever, there may not be sufficient BCG supply for
even induction courses. In such situations,

clinicians often resort to intravesical chemo-
therapy regimens, such as single-agent mito-
mycin, to provide some degree of oncologic control.

In the current study, McElree et al retrospectively
reviewed 107 BCG-na€ıve high-risk nonmuscle-
invasive bladder cancer (NMIBC) patients receiving
induction intravesical gemcitabine-docetaxel for 6
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weeks followed by monthly maintenance up to 2
years (received by 79% of patients). With a median
followup of 15 months, the 2-year recurrence-free
survival was 82%, and no muscle-invasive or meta-
static progressions were found. Patients without ev-
idence of disease at first surveillance had a 91%
chance of remaining free of disease at 2 years.
Although 56% had adverse events, nearly all were
grade 1-2, and 97% were able to complete at least 5
induction doses.

The authors should be commended for providing
hypothesis-generating retrospective data for an
alternative induction therapy to BCG for high-risk
NMIBC. This complements the recent retrospec-
tive multi-institutional series supporting the effi-
cacy of the same gemcitabine-docetaxel regimen in
the BCG-unresponsive space.2 Ideally, these data
should be used to conduct a randomized trial of

gemcitabine-docetaxel vs BCG for BCG-na€ıve high-
risk NMIBC. Such a design would help overcome
many of the limitations inherent to the present
retrospective, single-arm study. If such a trial is
not feasible, then a large multi-institutional series
with a BCG comparator arm to enable multivari-
able statistical adjustments would also serve to
allay some shortcomings of the present series.
Provided such studies confirm its efficacy and
tolerability, gemcitabine-docetaxel’s supply chain
advantages may be reason enough to supplant
BCG as the initial treatment of choice for high-risk
NMIBC.
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High-risk nonmuscle-invasive bladder cancer
(NMIBC), characterized by high rates of recurrence
and progression, poses a unique treatment challenge.
In this high-risk population, urologists try to opti-
mize oncologic control, while sparing patients the
morbidity of radical cystectomy. Current guidelines
recommend complete transurethral resection, fol-
lowed by intravesical bacillus Calmette-Gu�erin
(BCG). However, BCG’s suboptimal efficacy and
tolerability remain crucial limitations, only exacer-
bated by the continued BCG shortage.

Investigators have studied several monotherapy
regimensdgemcitabine, mitomycin C and docetaxeldas
alternatives to BCG. However, prospective studies have
not demonstrated durable efficacy beyond 1 or 2 years.1

In BCG-unresponsive NMIBC, pembrolizumab mono-
therapy has demonstrated moderate oncologic efficacy.
Despite marginable durability, pembrolizumab gained
U.S. Food and Drug Administration approval following
publication of KEYNOTE-057.2

Given prior studies examining monotherapy regi-
mens, more recent work has studied doublet therapies.
For example, in a larger retrospective multi-institutional
study, combination gemcitabine-docetaxel therapy has
demonstrated encouraging results with 52% 2-year high
grade recurrence-free survival for patients requiring
salvage therapy after BCG failure.3

This well-presented article by McElree et al
exists at the confluence of these prior data. The
authors detail an institutional series of 107 pa-
tients with BCG-na€ıve high-risk NMIBC
receiving sequential intravesical gemcitabine and
docetaxel. With regular surveillance, including
cystoscopy and upper tract imaging, patients had
recurrence-free survival of 82% at 2 years (me-
dian followup 15 months [IQR: 8�26]). These
survival rates are similar to the standard-of-care
BCG regimens as reported in prior trials. We
commend the authors, not only for reporting the
largest series of gemcitabine-docetaxel in BCG-
na€ıve bladder cancer, but also for doing so with
granular institutional data. Though retrospec-
tive, this manuscript represents an important
effort to find solutions in the BCG shortage era
and offer efficacious, well-tolerated treatment
regimens for NMIBC. Furthermore, it provides a
new treatment option and a platform for pro-
spective trials to bolster the treatment paradigm
in bladder cancer.
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REPLY BY AUTHORS

Sequential intravesical gemcitabine and docetaxel
(Gem/Doce) has been widely adopted since its initial
description by our group in 2015.1 While first utilized
for patients with high-risk nonmuscle-invasive bladder
cancer in whom bacillus Calmette-Gu�erin (BCG) failed,
the now chronic BCG shortage has forced the hand of
many urologists to utilize alternative primarily chemo-
therapeutic intravesical induction regimens, which
occurred over time in our practice. Our retrospective
series has demonstrated that this multiagent regimen
has oncologic efficacy on par with BCG, in contrast to
chemotherapy monotherapy, which has been shown to
be suboptimal in prior randomized trials.

We completely agree that the next logical step is
prospective validation and ideally randomized
comparison to BCG. There is an ongoing phase I
trial (NCT04386746) with promising preliminary
results. Furthermore, we have a phase II trial
assessing efficacy along with several pilot

biomarker studies that are attempting to discover
predictors for response. In the setting of BCG
shortage, we are working to identify effective
salvage regimens for patients who are “docetaxel
unresponsive,” and have found promising results
exploring sequential valrubicin- and cabazitaxel-
containing regimens.2,3 Finally, there are plans for
a phase III randomized trial of Gem/Doce and BCG
that is likely activating in the near future.

While we enthusiastically take part in these
prospective efforts, the fact remains that there are
persistently severe supply shortages for BCG in
the real world. These shortages appear to fluctuate
over time and have differing impact based on
institution as well as regionally throughout the
United States. In this context, Gem/Doce has
proven to be a readily available and effective
alternative treatment option for patients, and for
that we are grateful.
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