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Study Need and Importance: Bacillus Calmette-
Gu�erin (BCG)eunresponsive nonmuscle-invasive
bladder cancer (NMIBC) is a challenging clinical con-
dition with limited treatment options. In December
2022, the US Food and Drug Administration approved
intravesical nadofaragene firadenovec-vncg (nadofar-
agene) for the treatment of BCG-unresponsive NMIBC
with carcinoma in situ (CIS), with or without papillary
tumors. Nadofaragene is a nonreplicating adenovirus
gene therapy, dosed once every 3 months, that delivers
interferon a2b to urothelial cells. Outcomes from 5
years of follow-up from the phase 3 study provide pa-
tients and clinicians with insights into safety and
efficacy.

What We Found: Kaplan-Meiereestimated high-
grade recurrenceefree survival at 57 months was
13% (95% CI 6.9-21.5) in the CIS cohort and 33% (95%
CI 19.5-46.6) in the Ta/T1 cohort. Of note, 14/55 (25%)
patients in the CIS cohort and 17/35 (49%) patients in
the Ta/T1 cohort had ongoing response at either end
of follow-up or at last available follow-up (Figure).
Cystectomy-free survival at month 60 was 49% (95%
CI 40.0-57.1): 43% (95% CI 32.2-53.7) in the CIS cohort
and 59% (95% CI 43.1-71.4) in the Ta/T1 cohort. This
study was unique for its mandatory 12-month end of
study biopsy and its conservative approach to redosing,
which was only offered to patients who achieved a
complete response. There were no grade 4 or 5 adverse
events.

Limitations: Detailed safety data beyond 24 months
were not collected, although drug-related adverse
events were captured for the full follow-up period.
Longer-term cystectomy data including the final
pathology for patients who underwent surgery were
also not collected.

Interpretation for Patient Care: Nadofaragene pro-
vided patients with BCG-unresponsive NMIBC a
safe and conveniently dosed treatment option,
allowing for bladder preservation for nearly half of
participants. Although only a minority of patients
remained free of high-grade disease by the end of
the follow-up period, few patients experienced clin-
ical progression to muscle-invasive disease, and
overall survival was 80% (95% CI 71.0-86.0).

Figure. Time to complete response and duration of complete

response in patients with carcinoma in situ. NMIBC indicates

nonmuscle-invasive bladder cancer.
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Purpose: Nadofaragene firadenovec-vncg is a nonreplicating adenoviral vector–
based gene therapy for bacillus Calmette-Gu�erin (BCG)–unresponsive carcinoma
in situ (CIS) with/without high-grade Ta/T1. We report outcomes following 5
years of planned follow-up.

THE JOURNAL OF UROLOGY®

� 2024 The Author(s). Published on behalf of the

American Urological Association, Education and Research, Inc.

https://doi.org/10.1097/JU.0000000000004020

Vol. 212, 74-86, July 2024

Printed in U.S.A.

www.auajournals.org/jurology j 75

www.auajournals.org/journal/juro

https://doi.org/10.1097/JU.0000000000004020
http://www.auajournals.org/jurology
http://www.auajournals.org/journal/juro
https://www.auajournals.org/servlet/linkout?type=rightslink&url=startPage%3D74%26pageCount%3D13%26copyright%3D%26author%3DVikram%2BM.%2BNarayan%252C%2BStephen%2BA.%2BBoorjian%252C%2BMehrdad%2BAlemozaffar%252C%2Bet%2Bal%26orderBeanReset%3Dtrue%26imprint%3DWoltersKluwer%26volumeNum%3D212%26issueNum%3D1%26contentID%3D10.1097%252FJU.0000000000004020%26title%3DEfficacy%2Bof%2BIntravesical%2BNadofaragene%2BFiradenovec%2Bfor%2BPatients%2BWith%2BBacillus%2BCalmette-Gu%25C3%25A9rin%25E2%2580%2593Unresponsive%2BNonmuscle-Invasive%2BBladder%2BCancer%253A%2B5-Year%2BFollow-Up%2BFrom%2Ba%2BPhase%2B3%2BTrial%26numPages%3D13%26pa%3D%26oa%3DCC-BY-NC-ND%26issn%3D0022-5347%26publisherName%3DWoltersKluwer%26publication%3Djuro%26rpt%3Dn%26endPage%3D86%26publicationDate%3D05%252F05%252F2024


Materials and Methods: This open-label phase 3 trial (NCT02773849) enrolled patients with BCG-
unresponsive nonmuscle-invasive bladder cancer in 2 cohorts: CIS � Ta/T1 (CIS; n [ 107) and Ta/T1
without CIS (Ta/T1 cohort; n [ 50). Patients received 75 mL (3 � 1011 vp/mL) nadofaragene firadenovec
intravesically once every 3 months with cystoscopy and cytology assessments, with continued treatment
offered to those remaining high grade recurrence–free (HGRF).

Results: One hundred fifty-seven patients were enrolled from 33 US sites (n [ 151 included in efficacy ana-
lyses). Median follow-up was 50.8 months (interquartile range 39.1-60.0), with 27% receiving � 5 instillations
and 7.6% receiving treatment for � 57 months. Of patients with CIS 5.8% (95% CI 2.2-12.2) were HGRF at
month 57, and 15% (95% CI 6.1-27.8) of patients with high-grade Ta/T1 were HGRF at month 57. Kaplan-
Meier–estimated HGRF survival at 57 months was 13% (95% CI 6.9-21.5) and 33% (95% CI 19.5-46.6) in the
CIS and Ta/T1 cohorts, respectively. Cystectomy-free survival at month 60 was 49% (95% CI 40.0-57.1): 43%
(95% CI 32.2-53.7) in the CIS cohort and 59% (95% CI 43.1-71.4) in the Ta/T1 cohort. Overall survival at 60
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months was 80% (71.0, 86.0): 76% (64.6-84.5) and 86% (70.9-93.5) in the CIS and Ta/T1 cohorts, respectively.
Only 5 patients (4 with CIS and 1 with Ta/T1) experienced clinical progression to muscle-invasive disease.

Conclusions: At 60 months, nadofaragene firadenovec-vncg allowed bladder preservation in nearly half of the
patients and proved to be a safe option for BCG-unresponsive nonmuscle-invasive bladder cancer.

Key Words: bladder cancer, nonmuscle invasive bladder cancer, intravesical instillation, gene therapy,

BCG-unresponsive bladder cancer

NONMUSCLE-INVASIVE bladder cancer (NMIBC) rep-
resents the majority of new diagnoses of bladder
cancer, and bacillus Calmette-Gu�erin (BCG) ther-
apy remains the most effective intravesical therapy
for patients with high-risk disease.1 Despite this,
over half of patients experience recurrence and
progression, and many develop BCG-unresponsive
disease, a clinical condition that remains chal-
lenging to treat.2,3 Although radical cystectomy of-
fers definitive cancer treatment in this setting,
many patients desire bladder-sparing options.

Several novel agents have been or are currently
undergoing investigation as potential bladder
sparing options, and in December 2022 the US Food
and Drug Administration (FDA) approved nadofar-
agene firadenovec (nadofaragene) for patients with
BCG-unresponsive carcinoma in situ (CIS) with or
without high-grade Ta/T1 NMIBC. Nadofaragene
(rAd-interferon [IFN]a/Syn3) consists of rAd-IFNa,
a nonreplicating adenovirus vector–based gene
therapy that delivers a copy of the human IFNa2b
to urothelial cells.4-6 The drug formulation also
contains Syn3, a polyamide surfactant that en-
hances the viral transduction of the urothelium.7

Recombinant Ad-IFNa gene therapy results in local
IFNa-2b production and has been demonstrated to
induce tumor regression in preclinical studies.4-6

We previously reported 12 month follow-up data
from the phase 3 study (NCT02773849), in which
53.4% of patients with BCG-unresponsive CIS
experienced a complete response (CR) by 3 months,
with this response maintained in 45% of responders
at 12 months.8 We report the final long-term efficacy
and safety outcomes following 5 years of follow-up,
and hypothesized that nadofaragene would be
associated with low risk of progression while
allowing a significant portion of patients to retain
their bladder.

METHODS

Study Design and Participants
This was a single-arm, open-label, repeat-dose, phase 3
clinical study conducted across 33 sites in the US, with
the protocol designed by the Society of Urologic Oncology
Clinical Trials Consortium. Patients who met the defi-
nition of BCG-unresponsive disease according to the
2018 FDA Guidance for Industry were included9 (Sup-
plementary Table, https://www.jurology.com). Patients

were enrolled into 2 cohorts: the CIS � Ta/T1 cohort
comprised of patients with CIS with or without concomi-
tant high-grade Ta or T1 NMIBC (Ta/T1) at diagnosis, and
the Ta/T1 cohort comprised patients with Ta or T1 tumors
without concomitant CIS. Full inclusion and exclusion
criteria including the study protocol have been previously
reported.8

The study protocol was approved by an Institutional
Review Board for each center (Supplementary Material,
https://www.jurology.com) before accrual and conducted
in accordance with the Declaration of Helsinki, in
compliance with Good Clinical Practice Guidelines. The
study procedures and analyses were conducted per pro-
tocol and all protocol amendments were approved by the
Institutional Review Board prior to implementation. All
patients provided written informed consent prior to
enrollment.

Procedures
Patients received nadofaragene 75 mL (3 � 1011 vp/mL)
via intravesical administration through a urinary
catheter. The dose and administration regimen were
based on results from a previous phase 2 study.10 All
patients were evaluated for recurrence with urine
cytology and cystoscopy, with biopsies performed for
cause, at efficacy assessment visits once every 3 months.
In the absence of high-grade recurrence, administration
was repeated at month 3 (day 90), month 6 (day 180),
and month 9 (day 270). Patients demonstrating recur-
rence of high-grade disease at any time were removed
from the treatment schedule. All patients were required
to undergo a biopsy of 5 sites (dome, trigone, right and
left lateral wall, posterior wall) at 12 months after
initial treatment.

Following the initial 12-month treatment period, pa-
tients entered a 4-year follow-up monitoring period, irre-
spective of whether nadofaragene treatment was
continued. Patients who had high-grade recurrence were
withdrawn from treatment and had follow-up data for
survival and cystectomy status collected annually for up
to 5 years. Those without evidence of high-grade recur-
rence were allowed to continue treatment once every 3
months at the discretion of their physician.

Outcomes
The primary objective of the original study was to eval-
uate the CR rate in the CIS � Ta/T1 cohort at any time
within 12 months after first instillation of nadofaragene.
CR was defined as a negative urine cytology and cystos-
copy, or negative biopsy if performed for cause and/or at
12 months. We report the secondary end points including
overall survival (OS), durability of CR, incidence of high-
grade recurrence–free (HGRF) survival (at month 12, 24,
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Figure 1. Patient disposition (CONSORT [Consolidated Standards of Reporting Trials] diagram). BCG indicates bacillus Calmette-Gu�erin;

CIS, carcinoma in situ; CR, complete response; HGRF, high-grade recurrence–free; NMIBC, nonmuscle-invasive bladder cancer.
aPostenrollment review of medical records. bAs defined in the final statistical analysis plan. cThis patient did not have any

posttreatment response assessment. dThis patient was later recorded as having recurrence of high-grade disease at month 18. eOf

the 3 patients who discontinued for other reasons, all 3 received last treatment at month 9. fOne patient was subsequently reported

to have high-grade recurrence at month 63.
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36, 48, and 57), durability of HGRF survival, incidence of
cystectomy (at month 12, and 2 and 5 years), cystectomy-
free survival (CFS), and safety of nadofaragene during the
long-term follow-up period. OS is defined as the time from
first dose of nadofaragene to death. If death does not occur
patients are censored at the last time known to be alive.
Durability of CR is defined as the time from first observed
CR to documented high-grade tumor recurrence, disease
progression, or death from any cause. Patients with no
events are censored at the last disease assessment
showing no recurrence of high-grade tumors or progres-
sion. HGRF survival is defined as participants who are
alive and in whom cystoscopy, cytology, and biopsy ex-
amination (if clinically indicated or mandated) shows
either no evidence of recurrent CIS, Ta, or T1 lesions or
progression, or shows evidence of a Ta or T1 lesions which
are evaluated as low-grade. Durability of HGRF survival
is time from first dose of nadofaragene to recurrence of
high-grade tumors, disease progression, or death.
Censoring is performed as described for durability of CR.
CFS is defined as time from first dose of nadofaragene to
cystectomy or death from any cause. Any patient without
a CFS event is censored at the time of last known status
for cystectomy. Final outcomes from the 60-month follow-
up are reported.

Statistical Analysis
Statistical considerations, including assumptions made
for sample size calculations for the original study, have
been previously reported.8 The safety analysis set was
defined as all patients who received at least 1 dose of
nadofaragene and was used for safety analyses. The effi-
cacy analysis set was defined as all patients in the safety
analysis set who met the strict definition of BCG-
unresponsive NMIBC (Figure 1) and was used for effi-
cacy analyses. The proportions of CIS patients achieving
CR and of patients with HGRF survival at different
timepoints are presented with a 2-sided 95% Clopper-
Pearson confidence interval. Patients with missing data
were considered nonresponders. OS, CFS, durability of
CR and HGRF survival as time-to-event end points were
evaluated using the Kaplan-Meier (KM) method. Missing
data for time-to-event end points were handled by non-
informative censoring. Descriptive statistics were used to
summarize the demographic, baseline, and safety data.
Statistical analyses were done with SAS version 9.4.

RESULTS
Between September 2016 and May 2019, 198 pa-
tients were assessed for eligibility, and 157 patients
were enrolled and received at least 1 dose of nado-
faragene (Table 1). Of these patients, 107 (68%) were
diagnosed with CIS� Ta/T1, while 50 (32%) had Ta/T1
disease alone. The efficacy analysis set included 151
patients (103 in the CIS � Ta/T1 cohort and 48 in
the Ta/T1 cohort), with 6 patients excluded (4 in the
CIS � Ta/T1 cohort and 2 in the Ta/T1 cohort)
because it was determined that they did not meet the
protocol definition for BCG-unresponsive NMIBC
after receiving their first dose of nadofaragene. The

safety analysis set, for which data were reported
previously, included all 157 patients who received at
least 1 dose of nadofaragene.8

Among all enrolled patients, 63 (40%) patients
completed the 12-month treatment period, 42 of
these continued treatment beyond 12 months, 31
continued treatments at or after 24 months, and 12
received treatment for at least 57 months. Median
follow-up was 50.8 months (interquartile range
[IQR] 39.1-60.0). The median exposure time to
nadofaragene was 3.4 months (IQR 0-12.9), while
the median number of instillations was 2 (IQR 1-5),
with 42 patients (27%) receiving 5 or more in-
stillations. The primary reason for discontinuation
of treatment was disease recurrence; 120 of 146
discontinuations were attributed to disease recur-
rence by the end of the full follow-up period. Ninety-
five patients (61%) in the overall population
completed up to 5 years of follow-up.

Efficacy Outcomes

The 12-month efficacy analysis was reported previ-
ously,8 with 53.4% of patients (95% CI 43.3-63.3) in
the CIS � Ta/T1 cohort achieving the primary
outcome of a CR; all CRs were noted at 3 months
(Table 2). At the end of 5 years of follow-up, 118

Table 1. Patient Characteristics at Baseline

CIS
(n [ 107)

High-grade
Ta or T1

cohort (n [ 50)

Age at baseline, median (IQR), y 72 (66-77) 71 (64-78)
Male sex, No. (%) 95 (89) 34 (68)
Race, No. (%)
White 99 (93) 47 (94)
Black or African American 6 (5.6) 2 (4.0)
Asian 2 (1.9) 1 (2.0)

Time from initial diagnosis of bladder cancer,
median (IQR), mo

20 (13-35) 15 (12-22)

Previous courses of BCG administered, No. (%)a

1 1 (0.9) 5 (10)
2 45 (42) 28 (56)
3 28 (26) 12 (24)
4 12 (11) 2 (4.0)
�5 21 (20) 3 (6.0)

Stage at baseline, No. (%)
CIS only 81 (76) NA
Ta NA 35 (70)
CIS þ Ta 21 (20) NA
T1 NA 15 (30)
CIS þ T1 5 (4.7) NA

ECOG performance status, No. (%)
0 97 (91) 43 (86)
1 7 (6.5) 6 (12)
2 3 (2.8) 1 (2.0)

Abbreviations: BCG, bacillus Calmette-Gu�erin; CIS, carcinoma in situ; ECOG, Eastern
Cooperative Oncology Group; IQR, interquartile range; NA, not applicable.
a A course of BCG was defined as at least 5 of 6 initial induction BCG doses plus at
least 2 of 3 maintenance BCG doses, or at least 2 of 6 instillations of a second
induction course in which maintenance BCG is not given.
Reprinted from Lancet Oncology, 22(1), Boorjian S et al, “Intravesical nadofaragene
firadenovec gene therapy for BCG-unresponsive non-muscle-invasive bladder cancer:
a single-arm, open-label, repeat-dose clinical trial”, 107-117, 2021, with permission
from Elsevier.
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patients (78%) had recurrence of high-grade dis-
ease: 88 patients (85%) in the CIS cohort and 30
patients (63%) in the Ta/T1 disease cohort. Only 5
patients (3.3%) had a documented clinical muscle-
invasive disease progression, and 1 patient (0.7%)
died before recurrence (metastatic lung cancer). A
total of 31 patients (21%) remained recurrence-free
(median follow-up time for HGRF survival was
45.7 months) and 1 patient (0.7%) did not have any
posttreatment disease assessment (discontinued
treatment per patient request). HGRF survival was
5.8% (95% CI 2.2-12.2) in the CIS cohort and 15%
(95% CI 6.1-27.8) in the Ta or T1 cohorts by the end
of the 5-year follow-up period (Table 2). At 12
months, 24% (95% CI 16.4-33.7) of patients were
free from high-grade recurrence in the CIS cohort.
At 24 and 36 months, 19% (95% CI 12.3-28.4) and
14% (95% CI 7.6-21.8) were free from high-grade
recurrence, respectively. In the Ta/T1 cohort, at 12
months, 44% (95% CI 29.5-58.8) of patients were
free from high-grade recurrence, while at 24 and 36
months, 33% (95% CI 20.4-48.4) and 23% (95% CI
12.0-37.3) were free from high-grade recurrence.
The median duration of HGRF survival was 7.3
(95% CI 5.7-11.9) months in the overall cohort, 5.9
months (95% CI 3.4-8.3) in the CIS cohort, and 12.4
months (95% CI 6.7-20.3) in the Ta/T1 cohort
(Table 2). Nine patients (8.7%) with CIS and 10
(21%) with Ta/T1 disease discontinued treatment
with an ongoing response at last follow-up for
HGRF survival. The KM-estimated probability of
remaining HGRF in the CIS cohort for at least 57
months was 13% (95% CI 6.9-21.5) and 33% (95%
CI 19.5-46.6) for patients in the Ta/T1 cohort
(Figure 2, B and Figure 3, A).

Patients Achieving a CR at 3 Months

Among the 55 patients with CIS who achieved an
initial CR, the median duration of CR was 9.7
months (95% CI 9.2-24.0, Figure 2, A and C). In this
group of responding patients, HGRF survival was
maintained in 25 (45%) at month 12, when all pa-
tients underwent a mandatory biopsy regardless of
cystoscopy findings (Figure 2, C). At 24 months, 20
patients (36%) remained HGRF, while 14 (25%)
were HGRF at 36 months, 11 (20%) at 48 months,
and 6 (11%) at 57 months (Figure 2, C).

Among the 35 patients in the Ta/T1 cohort who
were HGRF at month 3, 21 (60%) remained HGRF
at month 12. At 24 months, 16 patients (46%)
remained HGRF, while 11 (31%) were HGRF at 36
months, 7 (20%) at 48 months, and 7 (20%) at 57
months (Figure 3, B).

Bladder Preservation

A key patient-centered goal is bladder preservation.
Fifty-eight patients underwent radical cystectomy
during the follow-up period: 34 (23%) within 12
months after the first dose, 45 (30%) within 2 years
after the first dose, and 56 (37%) within 5 years
after the first dose. The median duration of CFS for
the overall study population was 58 months (95% CI
33-not estimable [NE]) and 48 months (95% CI 27-
61) for patients in the CIS cohort (Figure 4, A); the
median was not reached at end of study (95% CI
35-NE) for the Ta/T1 cohort (Figure 4, B). The KM-
estimated CFS rate for the overall study population
at month 60 was 49% (95% CI 40.0-57.1): 43% (95%
CI 32.2-53.7) in the CIS cohort and 59% (95% CI
43.1-71.4) in the Ta/T1 cohort (Table 2).

Table 2. Complete Response, High-Grade Recurrence–Free Survival, and Cystectomy-Free Survival in the Efficacy Analysis Set

CIS (n [ 103) High-grade Ta or T1 cohort (n [ 48) All patients (n [ 151)

Patients with complete responsea or HGRF survivalb at scheduled moc

3 efficacy evaluation visit, No. (% [95% CI])
55 (53.4 [43.4-63.3]) 35 (72.9 [58.2-84.7]) 90 (59.6 [51.3-67.5])

Duration of HGRF survival, (95% CI),d mo 5.9 (3.4-8.3) 12.4 (6.7-20.3) 7.3 (5.7-11.9)
Patients who were free from high-grade recurrencec at mo, No. (% [95% CI])

12 25 (24 [16.4-33.7]) 21 (44 [29.5-58.8]) 46 (30 [23.2-38.5])
24 20 (19 [12.3-28.4]) 16 (33 [20.4-48.4]) 36 (24 [17.3-31.4])
36 14 (14 [7.6-21.8]) 11 (23 [12.0-37.3]) 25 (17 [11.0-23.5])
48 11 (11 [5.5-18.3]) 7 (15 [6.1-27.8]) 18 (12 [7.2-18.2])
57 6 (5.8 [2.2-12.2]) 7 (15 [6.1-27.8]) 13 (8.6 [4.7-14.3])

Cystectomy-free survival rate, % (95% CI)e

12 mo 73 (62.9-80.5) 83 (69.2-91.2) 76 (68.4-82.3)
24 mo 63 (53.1-72.1) 72 (57.2-83.0) 66 (58.1-73.4)
36 mo 54 (43.5-63.2) 64 (48.1-75.6) 57 (48.5-64.7)
48 mo 49 (38.6-58.7) 59 (43.1-71.4) 52 (43.6-60.1)
60 mo 43 (32.2-53.7) 59 (43.1-71.4) 49 (40.0-57.1)

Abbreviations: CIS, carcinoma in situ; HGRF, high-grade recurrence–free.
a Patients in the CIS cohort.
b Patients in the high-grade Ta or T1 cohort.
c Month reflects the nominal value of the scheduled efficacy evaluation visit.
d Kaplan-Meier estimate of median duration from first dose of nadofaragene firadenovec.
e Kaplan-Meier estimated rates of cystectomy-free survival.
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Figure 2. A, Kaplan-Meier estimates of durability of complete response in patients with carcinoma in situ, among patients who achieved

complete response. B, Kaplan-Meier estimates of durability of high-grade recurrence–free survival in patients with carcinoma in situ, all

patients. C, Time to complete response and duration of complete response in patients with carcinoma in situ. NMIBC indicates

nonmuscle-invasive bladder cancer.
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OS

The KM-estimated OS rate for the overall study
population at month 60 was 80% (95% CI 71.0-
86.0): 76% (95% CI 64.6-84.5) in the CIS cohort
and 86% (95% CI 70.9-93.5) in the Ta/T1 cohort
(Figure 5). The median duration of OS was not
reached for the overall study population and for
both cohorts.

Safety Outcomes

Details regarding adverse events were previously
reported, and no new safety signals were seen with
long-term follow-up.8 The most common study drug
related treatment-emergent adverse events were
discharge around the catheter during instillation,
fatigue, bladder spasms, and micturition urgency
(Table 3). Most adverse events were grades 1 or 2

(66%), with 3.8% of patients reporting grade 3 events
and no patients experiencing grades 4 or 5 study-
drug related adverse events.

DISCUSSION
With 5 years of follow-up data, the present study
demonstrates that nadofaragene provided nearly
half of participants in the CIS cohort and two-thirds
of those in the Ta/T1 cohort with bladder preserva-
tion at 60 months, representing a safe treatment
option for patients with BCG-unresponsive NMIBC.
Furthermore, no new safety signals emerged with
long-term follow-up, and no deaths were attributed
to the study drug, which is noteworthy given that it
is a novel, first-in-class intravesical gene therapy.
Clinical progression to muscle invasion was rare
with 5 patients having documented muscle-invasive

Figure 3. A, Kaplan-Meier estimates of durability of high-grade recurrence–free survival in patients with high-grade Ta/T1 disease. B,

Duration of high-grade recurrence–free survival in patients with high-grade Ta/T1 disease. NMIBC indicates nonmuscle-invasive bladder

cancer.
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disease progression over the 5-year follow-up
period. Moreover, the median duration of CFS was
58 months (95% CI 33-NE), including 48 months
(95% CI 27-60) for patients in the CIS cohort,
providing reasonable bladder preservation for pa-
tients who were unwilling or unable to undergo
radical cystectomy.

BCG-unresponsive NMIBC remains a challenging
disease state with limited therapeutic options. Our
long-term follow-up of 5 years further underscores
this, with only 5.8% of all patients with CIS and 11%
of those who achieved a CR at 3 months remaining
HGRF at 5 years. Similarly, among the high-grade
Ta/T1-only cohort, only 15% of all patients and
20% of those who HGRF at 3 months were HGRF by
the end of the follow-up period. Nevertheless,
nadofaragene offers patients a convenient dosing
schedule, with treatments administered once every
3 months.

Agents currently approved by the FDA for use in
BCG-unresponsive NMIBC include valrubicin, pem-
brolizumab, and nadofaragene. Valrubicin demon-
strated a CR of 21% in patients with BCG-refractory
CIS; however, this trial was conducted before a
standardized definition for BCG-unresponsive
disease.11,12 Pembrolizumab was studied in
KEYNOTE-057, with 39 participants (41%) with
BCG-unresponsive CIS achieving a CR at 3
months, but nearly 22% of patients experienced
immune-related AEs.13 Other intravesical thera-
pies that have been investigated include gemcita-
bine and docetaxel monotherapy,14,15 combinations
including gemcitabine/mitomycin and gemcitabine/
docetaxel,16 and nab-paclitaxel.17 Combinations
with immunotherapy, such as BCG � atezolizu-
mab, have also been investigated.18 Additionally,
the TAR-200 device, a targeted intravesical drug
delivery system of controlled-release gemcitabine,

Figure 4. A, Kaplan-Meier estimates of cystectomy-free survival in patients with carcinoma in situ. B, Kaplan-Meier estimates of

cystectomy-free survival in patients with high-grade Ta/T1 disease.
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was shown to have a CR rate of 76.7% in evaluable
patients with BCG-unresponsive NMIBC with CIS
(n [ 23), as part of early results from the phase 2b
SunRISe-1 trial.19 Cretostimogene grenadenor-
epvec, an intravesical replicating serotype 5
adenovirus that expresses GM-CSF, demonstrated
a 68.2% CR rate at 3 months in evaluable pa-
tients with BCG-unresponsive NMIBC as part of
the BOND-003 interim results,20 and the QUILT-
3.032 study was conducted to investigate an
interleukin-15 superagonist, nogapendekin alfa
inbakicept (NAI or N-803), which, when combined
with BCG, offered a CR rate of 55% at 3 months
with BCG-unresponsive CIS alone.21 Of note,
many of the aforementioned agents have been inves-
tigated with either repeat treatment allowed or as
combination therapies with other agents, making

Figure 5.A, Kaplan-Meier estimates of overall survival in patients with carcinoma in situ. B, Kaplan-Meier estimates of overall survival in

patients with high-grade Ta/T1 disease.

Table 3. Study Drug–Related Treatment-Emergent Adverse

Events in Safety Population out to 60 Months (n [ 157)

Grade 1 or 2
No. (%)

Grade 3
No. (%)

Grade 4 or 5
No. (%)

Patients with study drug–related
adverse eventsa

104 6 0

Types of events
Discharge around the catheter
during instillation

39 (25) 0 0

Fatigue 31 (20) 0 0
Bladder spasm 25 (16) 1 (0.6) 0
Micturition urgency 23 (15) 2 (1.3) 0
Chills 18 (11) 0 0
Dysuria 19 (12) 0 0
Pyrexia 16 (10) 0 0
Syncope 0 (0.0) 1 (0.6) 0
Hypertension 2 (1.3) 1 (0.6) 0
Urinary incontinence 6 (3.8) 1 (0.6) 0

a Events occurring in at least 10% of all treated patients during the study
period.
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direct comparisons difficult. The current study pro-
vides the longest-term follow-up efficacy data to date.

Strengths of this study include the majority of
patients (61%) being able to complete the full follow-
up period. Mandated bladder biopsies at 12 months
also helped to confirm CR, eliminating investigator
bias. There are several limitations to this study,
however, including the lack of central pathology re-
view and the fact that initial responses were based
on cystoscopy and cytology results, which can be
subjective. However, we believe that this approach
confers real-world generalizability to these data, in
which subjective cystoscopic and cytologic assess-
ments are part of standard-of-care practice. Addi-
tional limitations include the absence of detailed
safety data beyond the 24 months of follow-up period,
after which only drug-related AEs were captured, the
absence of longer-term cystectomy data including the

final pathology for patients who underwent cys-
tectomy over the 5-year period, as well as lack of
information on what other treatments patients who
recurred may have received.

In conclusion, although long-term efficacy was
limited, future investigation will focus on retreat-
ment options for patients who recur, combination
therapies as well as biomarker-directed strategies.22

The safety profile and convenient delivery schedule,
as well as the significant number of participants
were able to preserve their bladder, offers patients
with this historically difficult-to-treat disease state
an additional treatment option to consider.
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