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Abstract

Treatment options for recurrent high-risk non−muscle-invasive bladder cancer (HR NMIBC) and muscle-invasive bladder cancer

(MIBC) are limited, highlighting a need for clinically effective, accessible, and better-tolerated alternatives. In this review we examine the

clinical development program of TAR-200, a novel targeted releasing system designed to provide sustained intravesical delivery of gemci-

tabine to address the needs of patients with NMIBC and of those with MIBC. We describe the concept and design of TAR-200 and the clini-

cal development of this gemcitabine intravesical system in the SunRISe portfolio of studies. This includes 3 phase I studies evaluating the

safety and initial tumor activity of TAR-200 and 5 phase II/III studies assessing the efficacy and safety of TAR-200, with or without sys-

temic cetrelimab, as a treatment option for patients with HR NMIBC (bacillus Calmette-Gu�erin naive [papillary and carcinoma in situ] and

MIBC (neoadjuvant and patients ineligible for or refusing radical cystectomy). Pharmacokinetics demonstrate intravesical gemcitabine

delivery via TAR-200 over a prolonged period without detectable plasma levels. Phase I studies showed that TAR-200 is well tolerated,
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with preliminary antitumor activity in intermediate-risk NMIBC and MIBC. Preliminary data from the phase IIb SunRISe-1 study demon-

strate that TAR-200 monotherapy is safe and effective in patients with bacillus Calmette-Gu�erin−unresponsive high-risk NMIBC. TAR-

200 represents an innovative approach to the local treatment of bladder cancer. � 2025 The Authors. Published by Elsevier Inc. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

1.1. Unmet need in bladder cancer

Globally, bladder cancer is the ninth most common cancer,

with an estimated 614, 298 new diagnoses and 220, 596 can-

cer-specific deaths in 2022 [1]. The estimated 1-year preva-

lence for bladder cancer was 491, 243 in 2022—the seventh

highest across cancers worldwide [1]. The burden of bladder

cancer is also significant, with 54 disability-adjusted life years

lost per 100, 000 individuals, making bladder cancer the fif-

teenth most burdensome cancer globally in 2019 [2]. Despite

this global disease burden, the current standard of care for

recurrent high-risk non−muscle-invasive bladder cancer (HR

NMIBC) and muscle-invasive bladder cancer (MIBC) offers

patients few treatment options. This is due to multiple factors,

including varying drug toxicity, quality of life detriments, or

inadequate clinical outcomes, thus highlighting a need for

clinically effective, accessible, and better-tolerated alterna-

tives. Additionally, bladder cancer is among the most expen-

sive tumors for healthcare systems, as evidenced by the cost

of MIBC treatments (e.g., the 5-year median costs for trimodal

therapy and radical cystectomy [RC] are approximately US

$400, 000 and US $225, 000, respectively) [3,4].
1.2. Contemporary management of HR NMIBC

Treatment options for HR NMIBC include transurethral

resection of bladder tumor (TURBT) and subsequent induc-

tion and maintenance with intravesical bacillus Calmette-

Gu�erin (BCG), which was approved for bladder cancer by the

US Food and Drug Administration (FDA) in the 1990s [5,6].

Compared with BCG as standard induction therapy alone,

BCG maintenance therapy was shown to significantly increase

recurrence-free survival [7]. Response rates approach 85% for

HR NMIBC [7]; however, more than 50% of the individuals

experience recurrence within 4 years after BCG treatment [8].

Many patients do not complete the maintenance regimen per

guideline recommendations due to significant treatment-asso-

ciated toxicity: approximately two thirds of patients experi-

ence local toxicity, and approximately one third suffer

systemic toxicity [9,10]. Furthermore, given variable yet sub-

stantial challenges with respect to global BCG manufacture

shortages, limited supplies for some geographical regions

necessitate strategies to provide patients with optimal treat-

ment, including prioritizing high-risk patients for induction or

giving split (i.e., 1/3 or 1/2) doses [5]. For patients with disease

that recurs following treatment with adequate BCG, RC is the
standard of care recommended by the American Urological

Association/Society of Urologic Oncology (AUA/SUO) and

European Association of Urology (EAU) guidelines [11,12];

however, in the real-world setting, this treatment option is uti-

lized at variable rates owing to patient preference in this older

population with a high burden of frailty and comorbidity [13

−16].
1.3. Current treatment of MIBC

Treatment options for MIBC include RC with neoadjuvant

cisplatin-based therapy for eligible patients [5]. Approxi-

mately 50% of patients are cisplatin ineligible due to age-

and/or disease-related comorbidities [5,17,18]. Trimodal ther-

apy, including “maximal” TURBT, radiotherapy, and chemo-

therapy, is a bladder-sparing option that may be offered to

select patients with MIBC, and its use varies by region [5].
1.4. RC in HR NMIBC and MIBC

Although it is a treatment option for patients with recurrent

HR NMIBC following adequate BCG exposure and for

patients with MIBC [5,12], RC may be associated with signifi-

cant complication rates, morbidity, hospital readmissions, and

perioperative mortality [19]. The weighted overall complica-

tion rate for the initial hospitalization is approximately 35%,

with postsurgical rates increasing to 39% at 30 days and 60%

(ranging to >80%) at 90 days [14]. Based on recent prospec-

tive studies, the 90-day mortality rate from RC ranges between

4.4% and 6.5% [20]. In older patients, 90-day mortality rates

of 9% to 15% have been reported [21,22]. Patients selecting

RC also require urinary diversion and thus will often have

other comorbidities, which may impact their health-related

quality of life and further affect the morbidity and mortality

rates among this population [19].
2. Concept and design of TAR-200

A limitation of the current intravesical delivery of liquid-

based therapy for the treatment of localized bladder cancer

is the inefficiency related to limited drug exposure, some-

times described as the “dwell” or “contact” time of the

drug, to the endothelium (i.e., most of the therapeutic drug

is evacuated from the bladder within 1 to 2 h post instilla-

tion at the time of the patient’s first void). To treat bladder

conditions, a drug delivery system must also overcome

challenges related to drug dilution due to continuous urine

http://creativecommons.org/licenses/by/4.0/


Fig. 1. The development of TAR-200 and the SunRISe program.
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formation. Theoretically, repeated instillations could miti-

gate the progressive dilution of intravesical therapy; how-

ever, this presents substantial logistical challenges with

respect to patient burden and clinic implementation. Thus,

the potential to deliver a therapeutically active dose of med-

ication directly into the patient’s bladder in a sustained

fashion, while concomitantly avoiding systemic toxicities,

would present a highly desirable option for patients with

localized disease. The TAR-200 gemcitabine intravesical

system was designed to address this critical need for sus-

tained drug delivery within the bladder (Fig. 1).

TAR-200 is a single-compartment, targeted releasing

system designed to provide sustained intravesical gemcita-

bine [23]. TAR-200 elutes a sustained dose of drug to

increase the therapeutic window of intravesical exposure

and enhance targeted treatment of urothelial carcinoma
within the bladder [23]. The goal is to achieve pharmaco-

logically active target dose levels in the affected tissues,

which would not be possible with systemic administration

given associated toxicities. There is currently no FDA-

approved local continuous drug delivery system for the

bladder that addresses these constraints. An intravesical

releasing system that facilitates prolonged drug-to-urothe-

lial contact times was hypothesized to improve absorption

of the administered drug across the urothelium into deeper

layers of the bladder as well as to affect tumor tissue.

2.1. Design features of TAR-200

To address the challenge of delivering sustained local

therapy within the bladder lumen to treat bladder cancer,

also known as intravesical therapy, the TAR-200
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gemcitabine intravesical system is composed of a silicone

dual lumen tube with gemcitabine placed within the larger

lumen, creating a solid drug core (Fig. 2) [23].

The smaller lumen contains a flexible wire that allows for

insertion into the urethra and intravesical coiling to enable

successful deployment of the drug delivery system and reten-

tion within the bladder during the planned indwelling period

[23]. TAR-200 is uncurled and loaded into a lubricated uri-

nary placement catheter (UPC), which is then inserted into

the bladder lumen through the urethra, after which the prod-

uct is pushed out of the UPC with a stylet. The system returns

to its original bi-oval shape after emerging from the UPC.

TAR-200 is designed to resist structural collapse and pro-

mote retention within the bladder as it is freely mobile and

compressible. The size may be compared to a quarter or €2
coin (Fig. 2) [23]. It is retained within the bladder for an

extended period, approximately 3 weeks, and is retrieved via

cystoscopy using a grasping forceps [24].

Intravesical gemcitabine instillations have established effi-

cacy and safety in NMIBC and as standard chemotherapy in

combination with cisplatin in the treatment of MIBC [25]. As

a sustained gemcitabine intravesical system, TAR-200 is

loaded with one tenth of the usual intravesical gemcitabine

dose (225 vs. 2, 000mg) [23,26−29], with the goal of optimiz-

ing gemcitabine dwell time while minimizing both local and

systemic adverse events (AEs) and maximizing efficacy.

Inside the bladder, osmotic pressure regulates gemcita-

bine release from the TAR-200 internal reservoir, allowing

the system to act as an osmotic drug pump (Fig. 2) [23].

Urea serves as an osmotic agent [23]. The system is

designed to provide localized, sustained gemcitabine deliv-

ery into the bladder over an extended period, while mini-

mizing systemic exposure [23].

2.2. Pharmacokinetics of gemcitabine delivered via TAR-

200

TAR-200 is designed to allow for sustained release of

gemcitabine over an indwelling period of up to 21 days
Fig. 2. TAR-200 is a targeted releasing system designed to p
[23,30]. In animal models, TAR-200 delivered gemcitabine

into the urine for at least 7 days at concentrations compara-

ble to target levels (Fig. 3A) [26−28,31−33]. TAR-200
maintains the gemcitabine therapeutic dose in urine over

time, with no gemcitabine detected in the plasma, and the

maximum plasma 20, 20-difluorodeoxyuridine (dFdU) con-

centration at any time point is ≤0.35mg/ml (Fig. 3B)

[23,30].

In preclinical models, gemcitabine penetrated deep into

bladder tissue following continuous local exposure (unpub-

lished data, TARIS Biomedical). In a rodent model of

MIBC, continuous, low-dose intravesical gemcitabine

inhibited tumor growth in a concentration-dependent man-

ner [34]. As gemcitabine is a prodrug, prolonged exposure

to a sufficient concentration of gemcitabine may enhance

intracellular accumulation of its active tri-phosphorylated

metabolite, which impairs DNA synthesis [33]. In addition,

preclinical studies provide evidence of gemcitabine aug-

mentation of antitumor T-cell response [34].

3. Phase I studies of TAR-200

Three phase I studies (TAR-200-101, TAR-200-102,

TAR-200-103) evaluated the safety and initial antitumor

activity of TAR-200 monotherapy in intermediate-risk (IR)

NMIBC and MIBC [23,24,30]. Safety and efficacy results

are summarized in Supplementary Table 1. Across these

studies, TAR-200 was well tolerated, with mostly grade 1

to 2 AEs. TAR-200-101 (NCT02722538) evaluated two 7-

day cycles of neoadjuvant TAR-200 in patients with MIBC

undergoing RC, including those with a residual tumor of

>3 cm after TURBT and those who had undergone maxi-

mal TURBT (residual tumor <3 cm) [23]. The most com-

mon TAR-200-related AEs were pollakiuria, urinary

incontinence, and micturition urgency. Of 20 patients who

underwent RC, 10 (50 %) had a pathologic response; 4

(20 %) had a complete response ([CR] T0), and 6 (30 %)

had a partial response (<T2, including Ta, T1, and CIS)

[23]. TAR-200-102 (NCT02720367) evaluated two 7-day
rovide sustained intravesical delivery of gemcitabine.



Fig. 3. TAR-200 is designed to provide sustained, local delivery of gemcitabine while limiting systemic toxicity. (A) Gemcitabine dwell time in the bladder

over 7 days with TAR-200; TAR-200 delivery (unpublished results, TARIS Biomedical) vs. current intravesical methods [27,28,31]. (B) Maintenance of

gemcitabine therapeutic dose in urine over time with no detection in plasma [23].
aEstimated clinical concentrations based on miniature pig pharmacokinetics (unpublished results, TARIS Biomedical). Minimum target concentration

(4−5mg/ml) [26,32,33].
bPatients received instilled doses of 500 to 2,000 mg in 50 to 100 ml [27], 2,000 mg in 50 ml [28], or 2,000 mg in 50 to 100 ml [31]. Patients received two

7-day dosing cycles of TAR-200, with a 14-day rest period between cycles.
cPhase I study in patients with MIBC [23]. Similar findings in phase I study of patients with IR NMIBC [30].
ddFdU is an inactive metabolite of gemcitabine.

290 S. Daneshmand et al. / Urologic Oncology: Seminars and Original Investigations 43 (2025) 286−296
or two 21-day cycles of TAR-200 in patients with IR

NMIBC using a marker lesion/ablation design [30]. The

most common TAR-200-related AEs were urgency, dys-

uria, and hematuria, essentially all consistent with local uri-

nary tract instrumentation. Interval cystoscopy following

TAR-200 placement showed recurrent papillary disease

and subsequent complete TURBT; 5 of 12 patients (42 %)

had a pathologic CR with pathologically confirmed T0 dis-

ease [30].

TAR-200-103 (NCT03404791) examined 4 consecutive

21-day cycles of TAR-200 in patients with MIBC who

were deemed unfit for RC by investigator assessment, or

who refused/were ineligible for curative-intent therapy

[24]. The most common TAR-200-related AEs were dys-

uria, urinary frequency, nocturia, and urethral syndrome.

Of 35 patients, 11 had a CR (no evidence of intravesical

disease by cystoscopy and biopsy and no evidence of patho-

logic nodal involvement [>10 mm]), and 3 had a partial

response (downstaged intravesical disease [<cT2 and/or

decrease in volume on cystoscopy]/no evidence of patho-

logic nodal involvement [>10 mm]); as such, overall

response rate was 40 % [24].
4. Ongoing phase II and III clinical trials of TAR-200

The TAR-200 clinical development program (now

referred to as the SunRISe portfolio) is designed to assess

intravesical TAR-200 with or without systemic cetrelimab,

a programmed cell death protein 1 (PD-1) inhibitor, as a

treatment option for patients with bladder cancer, including

patients with HR NMIBC (BCG naive [papillary and CIS]

and BCG unresponsive [CIS with and without papillary dis-

ease]) and MIBC (neoadjuvant setting and patients ineligi-

ble for/refusing RC) (Fig. 4, Table). These studies evaluate

TAR-200 in patients who are ineligible for or refuse RC

and in the neoadjuvant setting prior to RC. The main eligi-

bility criteria for ongoing SunRISe studies are shown in

Supplementary Table 2.

4.1. SunRISe-1

Treatment options are limited for patients unresponsive

to BCG who are ineligible for or elect not to undergo RC

[5,12]. SunRISe-1 (NCT04640623) is an open-label, multi-

center, randomized phase IIb study evaluating the efficacy



Fig. 4. The SunRISe portfolio.
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and safety of TAR-200 monotherapy, TAR-200 plus sys-

temic cetrelimab, and systemic cetrelimab monotherapy in

HR NMIBC (Supplementary Fig. 1) [35,36]. The protocol

defines eligible patients as those who have histologically

confirmed HR NMIBC consisting of CIS § papillary dis-

ease (cohorts 1−3, n� 160) or papillary disease only

(cohort 4, n� 50), are classified as unresponsive to BCG,

and are ineligible for or have elected not to undergo RC

(Table). The primary endpoint of cohort 2 is the overall CR

rate, defined as the percentage of patients without the pres-

ence of high-grade disease at any time point. CR is assessed

rigorously based on quarterly cystoscopy and centrally read

urine cytology, as well as tissue biopsy at weeks 24 and 48.

Key secondary endpoints are the duration of CR at 12

months, overall survival, and safety and tolerability. At an

interim analysis (clinical cutoff January 2, 2024), 85

patients in cohort 2 were evaluable for efficacy [37]. The

overall CR rate was 83%, with 41 of 48 responses ongoing

(median follow-up of 30 weeks in responders). Most treat-

ment-related AEs (TRAEs) were grade 1 to 2 (pollakiuria,

dysuria, micturition urgency, and urinary tract infection

were the most frequent). SunRISe-1 was initiated in

December 2020, and enrollment is complete.

4.2. SunRISe-2

There are limited bladder-sparing options for patients

with MIBC who are ineligible for or refuse RC [5,6]. Sun-

RISe-2 (NCT04658862) is an open-label, multicenter, ran-

domized phase III study evaluating the efficacy and safety
of TAR-200 plus cetrelimab vs. chemoradiotherapy in

patients with MIBC who are ineligible for or refuse RC

(Supplementary Fig. 2) [38,39]. Patients (N� 550) are ran-

domized to intravesical TAR-200 every 3 weeks (21 days

indwelling) for the first 18 weeks then, starting on week 24,

every 12 weeks through study year 3 plus cetrelimab; or

investigator’s choice of cisplatin intravenously every week

(£ 4−6 weeks); or gemcitabine intravenously twice weekly

(£ 4−6 weeks) as a standard of care along with either con-

ventional radiotherapy of 64 Gy for up to 6.5 weeks or

hypofractionated radiotherapy of 55 Gy for up to 4 weeks.

The primary endpoint is bladder-intact event-free survival

(EFS), defined as MIBC, N+, or M+ disease (as assessed by

Response Evaluation Criteria In Solid Tumors [RECIST

1.1]), RC, or any-cause death. Secondary endpoints include

metastasis-free survival, overall survival, and overall

response rate, as well as safety and tolerability. The Sun-

RISe-2 study opened for enrollment in December 2020.

SunRISe-2 was discontinued in October 2024 following a

planned interim analysis; patients are in follow-up, and data

will be reported at a later date.

4.3. SunRISe-3

Treatment options for patients with HR NMIBC is

TURBT followed by intravesical BCG for up to 3 years

[5,12]. However, BCG is associated with toxicities [5,40]

and supply shortages and, furthermore, not all patients

respond, underscoring a need for new treatment options

[5]. SunRISe-3 (NCT05714202) is an open-label,



Table

Ongoing phase II and III clinical trials of TAR-200.

Study Phase Target population Cohorts/comparator arms Primary endpoint Secondary endpoints

SunRISe-1

(NCT04640623) [35,36]

IIb Patients with HR NMIBC

unresponsive to BCG/

ineligible for or refusing

RC (n� 200)

Cohorts 1-3 (CIS § papillary

disease)

Cohort 1: TAR-200 + CET

Cohort 2: TAR-200

Cohort 3: CET

Cohort 4 (papillary disease

only) : TAR-200

Cohorts 1-3: Overall CR

Cohort 4: DFS

� DOR

� OS

� PK

� Safety

� PROs

SunRISe-3

(NCT05714202) [41,42]

III Patients with BCG-naive HR

NMIBC (n� 1050)

Group A: TAR-200 + CET

Group B: BCG

Group C: TAR-200

EFS � Overall CR

� Duration of CR

� RFS

� TTP

� OS

� CSS

� Safety

� PROs

SunRISe-4

(NCT04919512) [43,44]

II Patients with MIBC ineligible

for or refusing platinum-

based neoadjuvant CT

(n� 160)

Cohort 1: TAR-200 + CET

Cohort 2: CET

pCR � RFS

� Safety

SunRISe-5

(NCT06211764) [45]

III Patients with HR NMIBC

(recurrent, papillary-only)

within first year of BCG

and ineligible for or

refusing RC (n� 250)

Experimental: TAR-200

Active comparator: CT

(mitomycin C or

gemcitabine)

DFS � RFS

� TTNI

� TTDW

� TTP

� OS

� Safety and tolerability

� PROs

BCG = bacillus Calmette-Gu�erin; BI-EFS = bladder-intact event-free survival; CET = cetrelimab; CIS = carcinoma in situ; CR = complete response;

CSS = cancer-specific survival; CT = chemotherapy; DFS = disease-free survival; DOR = duration of response; EFS = event-free survival; HR = high-risk;

MFS =metastasis-free survival; MIBC =muscle-invasive bladder cancer; NMIBC = non−muscle-invasive bladder cancer; ORR = overall response rate;

OS = overall survival; pCR = pathologic complete response; PK = pharmacokinetics; PRO = patient-reported outcome; RC = radical cystectomy;

RFS = recurrence-free survival; RT = radiotherapy; TTDW= time to disease worsening; TTNI = time to next intervention; TTP = time to progression.

292 S. Daneshmand et al. / Urologic Oncology: Seminars and Original Investigations 43 (2025) 286−296
multicenter, randomized phase III study designed to assess

the efficacy and safety of TAR-200 plus cetrelimab or

TAR-200 alone vs. intravesical BCG for patients with

BCG-naive HR NMIBC (Supplementary Fig. 3) [41,42].

Eligible patients have HR NMIBC (high-grade Ta, any

T1, or CIS) and are BCG naive or had their last BCG expo-

sure more than 3 years prior to randomization. Patients

(N� 1050) are randomized to receive either (1) intravesi-

cal TAR-200 (every 3 weeks) plus cetrelimab (group A);

(2) intravesical TAR-200 alone (every 3 weeks) (group

C); or (3) intravesical BCG (every week for 6 weeks

[induction] followed by every week for 3 weeks at weeks

12, 24, 48, 72, and 96 [maintenance]) (group B). The pri-

mary endpoint is EFS, defined as the time from randomi-

zation to first HR disease recurrence, progression, or any-

cause death, whichever occurs first. For patients with CIS,

disease persistence is also considered an EFS event. Sec-

ondary endpoints are overall CR rate, duration of CR,

recurrence-free survival, time to progression, overall sur-

vival, cancer-specific survival, safety and tolerability, and

patient-reported outcomes. SunRISe-3 opened for enroll-

ment in March 2023, and recruitment is complete.
4.4. SunRISe-4

Treatment options for patients with MIBC is RC pre-

ceded by neoadjuvant cisplatin-based systemic chemother-

apy [5,6]. SunRISe-4 (NCT04919512) is an open-label,

multicenter, randomized phase II study designed to assess

the efficacy and safety of TAR-200 plus cetrelimab vs.

cetrelimab alone in patients with MIBC scheduled for RC

who are ineligible for or refuse neoadjuvant platinum-based

chemotherapy (Supplementary Fig. 4) [43,44]. Eligible

patients have confirmed cT2-T4a MIBC with absence of

nodal or metastatic disease and individual tumor size of

≤3 cm following TURBT. Patients (N� 160) are random-

ized to receive TAR-200 plus cetrelimab (cohort 1) or cetre-

limab alone (cohort 2). The primary endpoint is the

pathologic CR rate. Pathologic CR is defined as no evi-

dence of pathologic intravesical disease and nodal involve-

ment (ypT0N0) at RC. Secondary endpoints are recurrence-

free survival per RECIST v1.1 or histologic evidence of

nodal or metastatic disease or death due to any cause and

evaluation of safety and tolerability. SunRISe-4 opened for

enrollment in July 2022.



S. Daneshmand et al. / Urologic Oncology: Seminars and Original Investigations 43 (2025) 286−296 293
4.5. SunRISe-5

Therapy options are limited for patients with HR

NMIBC whose disease recurs post BCG treatment [5].

SunRISe-5 (NCT06211764) is a randomized, open-label,

multicenter phase III study designed to assess the efficacy

and safety of TAR-200 vs. investigator’s choice of intra-

vesical chemotherapy in patients who received BCG and

experienced recurrence of papillary disease−only NMIBC

and who are ineligible for or elected not to undergo RC

(Supplementary Fig. 5) [45]. Eligible patients are aged

≥18 years with histologically confirmed recurrent, papil-

lary disease−only HR NMIBC (defined as high-grade Ta

or any T1, no CIS). Patients (N� 250) are randomized to

receive intravesical TAR-200 every 3 weeks during an

induction phase and every 12 weeks during a maintenance

phase or investigator’s choice of intravesical mitomycin C

or intravesical gemcitabine every week during an induc-

tion phase and every 4 weeks during a maintenance phase.

The primary endpoint is disease-free survival, defined as

time from randomization to first recurrence of HR NMIBC

(high-grade Ta, any T1, or CIS), progression, or any-cause

death, whichever occurs first. Secondary endpoints include

recurrence-free survival, time to next intervention, time to

disease worsening, time to progression, overall survival,

safety and tolerability, and patient-reported health-related

quality of life outcomes. Enrollment was initiated in April

2024.
5. Conclusions and future directions

There exists an unmet need for safe and effective blad-

der-sparing options for patients with HR NMIBC and

MIBC. The SunRISe portfolio of studies evaluates TAR-

200 as a novel gemcitabine intravesical system in several

bladder cancer populations. Preliminary data from Sun-

RISe-1 show that TAR-200 is associated with encourag-

ing responses in patients with BCG-unresponsive CIS and

support its continued investigation in HR NMIBC [37]. A

targeted intravesical system is also being developed for

use with another therapy: TAR-210 is a distinct targeted

releasing system designed to provide sustained intravesi-

cal delivery of erdafitinib for FGFR-altered bladder can-

cer [46,47]. Phase 1 data have shown preliminary efficacy

for TAR-210 in patients with NMIBC, supporting the ini-

tiation of the ongoing phase 3 MoonRISe-1 study

(NCT06319820) [46,47]. The TAR-200/TAR-210 sys-

tems represent innovative approaches to intravesical drug

delivery, addressing the need for sustained contact of

local therapy with the urothelium, with the potential to

transform practice for the treatment of patients with blad-

der cancer.
National Comprehensive Cancer Network� (NCCN
�)

Warranty statement

NCCN makes no warranties of any kind whatsoever

regarding their content, use or application and disclaims

any responsibility for their application in any way.
Declaration of competing interest

Siamak Daneshmand has received grants/research fund-

ing and travel support from Photocure; consulting/advisory

fees from Photocure, Pacific Edge, Ferring, Bristol Myers

Squibb, Janssen, Johnson & Johnson, Protara, Urogen,

Pfizer, CG Oncology, Vesica Health, and ImmunityBio;

and has stock/other ownership interests in Taris.

Ashish M. Kamat has served as a consultant for Abbott

Molecular, Arquer, ArTara, Asieris, Astra Zeneca, BioClin

Therapeutics, Biological Dynamics, Bristol Myers Squibb,

Cepheid, Cold Genesys, Eisai, Engene, Ferring, FerGene,

Imagin, Incyte DSMB, Janssen, MDxHealth, Medac,

Merck, Pfizer, Photocure, ProTara, Roviant, Seattle Genet-

ics, Sessen Bio, Theralase, TMC Innovation, US Biotest,

and Urogen; and has contracted research with Adolor, Bris-

tol Myers Squibb, FerGene, FKD Industries, Heat Biolog-

ics, Merck, Photocure, and SWOG/NIH and patents with

CyPRIT (Cytokine Predictors of Response to Intravesical

Therapy) Joint with UT MD Anderson Cancer Center.

Neal D. Shore has received grants/research funding from

AbbVie, Advantagene, Amgen, Aragon Pharmaceuticals,

Astellas, AstraZeneca, Bayer, Boston Scientific, Bristol

Myers Squibb, CG Oncology, Clovis Oncology, Dendreon,

DisperSol, Endocyte, Exact Imaging, Exelixis, Ferring,

FKD Therapies, Forma Therapeutics, Foundation Medicine,

Genentech, Guardant Health, InVitae, Istari Oncology,

Janssen, Jiansu Yahong Meditech, MDxHealth, Mediva-

tion, Merck, MT Group, Myovant Sciences, Myriad, Novar-

tis, Nymox, OncoCellMDx, ORIC Pharmaceuticals, Pacific

Edge, Palette Life Sciences, Plexxikon, Pfizer, Point Bio-

pharma, Propella Therapeutics, RhoVac, Sanofi, Seattle

Genetics, Sesen Bio, Steba Biotech, Theralase, Tolmar,

Urogen, Urotronic, US Biotest, Vaxiion, Veru, and Zen-

flow; consulting/advisory fees from AbbVie, Amgen, Astel-

las, AstraZeneca, Bayer, Boston Scientific, Bristol Myers

Squibb, CG Oncology, Clarity Pharmaceuticals, Clovis

Oncology, Dendreon, Exact Imaging, FerGene, Ferring,

Foundation Medicine, Genesis Cancer Care, Genzyme,

InVitae, Janssen, Lantheus, Lilly, MDxHealth, Medivation,

Myovant Sciences, Myriad Genetics, Nymox, Pacific Edge

Biotechnology, Peerview, Pfizer, Phosphorus, Photocure,

Propella Therapeutics, Sanofi, Sema4, Sesen Bio, Specialty

Networks, Telix Pharmaceuticals, Tempus, Tolmar, Uro-

gen, and Vaxiion; and honoraria/speaker fees from Astellas,

AstraZeneca, Bayer, Clovis Oncology, Dendreon,



294 S. Daneshmand et al. / Urologic Oncology: Seminars and Original Investigations 43 (2025) 286−296
Foundation Medicine, Guardant Health, Janssen, Merck,

and Pfizer.

Joshua J. Meeks has received honoraria from Astellas

Pharma, AstraZeneca, Imvax, Incyte, Janssen, Merck,

Pfirzer, Prokarium, Urogen Pharma; research funding from

Epizyme and Merck Sharp & Dohme; has patents, royalties,

or other intellectual property (institutional) : NMIBC classi-

fier, TCGA classifier; and has a relationship (undefined)

with Olympus.

Matthew D. Galsky has served as a consultant for Abb-

vie Inc, Alligator, Astellas Pharma, AstraZeneca, Basilea,

Bicycle, Bristol Myers Squibb, Curis, Dracen, Dragonfly,

EMD Serono, FujiFilm Holdings America Corporation,

Genentech, Gilead Sciences, GlaxoSmithKline, Incyte

Corp, Janssen Biotech, Merck, Numab, Pfizer, Rappta Ther-

apeutics, Seattle Genetics, and Veracyte.

Joseph M. Jacob has received consulting or advisory fees

from Janssen, Photocure, Urogen, and Verity Pharmaceuti-

cals.

Michiel S. van der Heijden has served as a consultant

(paid to institution) for Astellas Pharma, AstraZeneca, Bris-

tol Myers Squibb, Janssen, MSD Oncology, Pfizer, Roche,

and Seagen; and has received institutional research funding

from 4SC, AstraZeneca, Bristol Myers Squibb, and Roche.

Stephen B. Williams has no disclosures to report.

Thomas Powles has received consulting fees from Astel-

las, AstraZeneca, Bristol Myers Squibb, Eisai, Exelixis,

Incyte, Ipsen, Johnson & Johnson, Mash Up Ltd, Merck

Serono, MSD, Novartis, Pfizer, Roche, and Seattle Genet-

ics; grant support from Astellas, AstraZeneca, Bristol

Myers Squibb, Eisai, Exelixis, Ipsen, Johnson & Johnson,

Merck Serono, MSD, Novartis, Pfizer, Seattle Genetics,

and Roche; and support for attending meetings and/or travel

from AstraZeneca, Ipsen, MSD, Pfizer, and Roche.

Sam S. Chang has served as a consultant for Immunity-

Bio, Janssen, Merck, Pfizer, and Uro Urogen; Vanderbilt

University Medical Center is a trial site for TAR-200.

James W. F. Catto has received honoraria from AstraZe-

neca, Bristol Myers Squibb, and Roche; consultant fees

from AstraZeneca, Bristol Myers Squibb, Ferring, Gilead

Sciences, Ipsen, Janssen, QED Therapeutics, Photocure,

Roche, and Steba Biotech; and institutional grants from

Roche; has participated in a data safety monitoring board or

advisory board for Bristol Myers Squibb; and is an unpaid

trustee for Fight Bladder Cancer UK and Weston Park Can-

cer Charity.

Sarah P. Psutka has had a consulting or advisory role

with Janssen, Medtronic, and Merck; and has received hon-

oraria from AstraZeneca.

F�elix Guerrero-Ramos has received grants/research

funding from Combat Medical; consulting/advisory fees

from AstraZeneca, Bristol Myers Squibb, Combat Medical,

and Janssen; honoraria/speaker fees from Combat Medical,

Janssen, and Pfizer; and travel support from Ipsen and

Pfizer.
Evanguelos Xylinas has received grants/research fund-

ing from Ferring; and consulting/advisory fees from Boston

Scientific, Ipsen, Janssen Oncology, MSD, Astellas, Astra-

Zeneca, and Bristol Myers Squibb.

Makito Miyake has no disclosures to report.

Giuseppe Simone has no disclosures to report.

Karen Daniel, Hussein Sweiti, and Christopher Cutie are

employees of Janssen Research & Development and may

have stock/stock options with Johnson & Johnson.

Andrea Necchi has served as a consultant or advisor for

Astellas, AstraZeneca, Bayer, Bristol Myers Squibb, Incyte,

Janssen, Merck, Pfizer, and Roche; and has received institu-

tional grant support from Bristol Myers Squibb, Gilead Sci-

ences, and Merck.
CRediT authorship contribution statement

Siamak Daneshmand: Writing − review & editing,

Writing − original draft. Ashish M. Kamat: Investigation,

Data curation. Neal D. Shore: Writing − review & editing,

Writing − original draft. Joshua J. Meeks: Writing −
review & editing, Writing − original draft. Matthew D.

Galsky: Writing − review & editing, Writing − original

draft. Joseph M. Jacob: Writing − review & editing,

Investigation, Data curation. Michiel S. van der Heijden:

Writing − review & editing, Writing − original draft. Ste-

phen B. Williams: Writing − review & editing, Writing −
original draft. Thomas Powles: Writing − review & edit-

ing, Writing − original draft. Sam S. Chang: Writing −
review & editing, Writing − original draft. James W.F.

Catto: Writing − review & editing, Writing − original

draft. Sarah P. Psutka: Writing − review & editing, Writ-

ing − original draft. F�elix Guerrero-Ramos: Writing −
review & editing, Writing − original draft. Evanguelos

Xylinas: Writing − review & editing, Writing − original

draft. Makito Miyake: Writing − review & editing, Writ-

ing − original draft. Giuseppe Simone: Investigation, Data
curation. Karen Daniel: Writing − review & editing, Writ-

ing − original draft. Hussein Sweiti: Writing − review &

editing, Writing − original draft. Christopher Cutie:Writ-

ing − review & editing, Writing − original draft. Andrea

Necchi: Writing − review & editing, Writing − original

draft.
Acknowledgments

The authors are grateful to Dr. Michael J. Cima for dis-

cussions of his early research on the development of an

intravesical delivery device for sustained drug delivery to

the bladder and on the later TAR-200 development at

TARIS Biomedical. The authors acknowledge Dr. Sabine

Brookman-May of Johnson & Johnson Innovative Medicine

for review and discussions related to this manuscript. Writ-

ing assistance was provided by Ira Mills, Ph.D., of Parexel.



S. Daneshmand et al. / Urologic Oncology: Seminars and Original Investigations 43 (2025) 286−296 295
Supplementary materials

Supplementary material associated with this article can

be found in the online version at https://doi.org/10.1016/j.

urolonc.2024.12.264.
References

[1] Ferlay J., Ervik M., Lam F., et al. Global Cancer Observatory: cancer

today. Lyon, France: International Agency for Research on Cancer.

(https://gco.iarc.who.int/today). Accessed February 4, 2024.

[2] Roser M., Ritcher H. The global disease burden from cancer. (https://

ourworldindata.org/cancer#the-global-disease-burden-from-cancer).

Accessed November 7, 2023.

[3] Golla V, Shan Y, Farran EJ, et al. Long term cost comparisons of rad-

ical cystectomy versus trimodal therapy for muscle-invasive bladder

cancer. Urol Oncol 2022;40:273 e1- e9. https://doi.org/10.1016/j.uro-

lonc.2022.01.007.

[4] Williams SB, Howard LE, Foster ML, et al. Estimated costs and long-

term outcomes of patients with high-risk non-muscle-invasive blad-

der cancer treated with bacillus Calmette-Guerin in the Veterans

Affairs Health system. JAMA Netw Open 2021;4:e213800. https://

doi.org/10.1001/jamanetworkopen.2021.3800.

[5] Referenced with permission from the NCCN Clinical Practice Guide-

lines in Oncology (NCCN Guidelines�) for Bladder Cancer V4.2024.

� National Comprehensive Cancer Network, Inc. 2024. All rights

reserved. Accessed July 30, 2024. To view the most recent and com-

plete version of the guideline, go online to NCCN.org.

[6] Chang SS, Bochner BH, Chou R, et al. Treatment of non-metastatic

muscle-invasive bladder cancer: AUA/ASCO/ASTRO/SUO guideline.

J Urol 2017;198:552–9. https://doi.org/10.1016/j.juro.2017.04.086.

[7] Lamm DL, Blumenstein BA, Crissman JD, et al. Maintenance bacil-

lus Calmette-Guerin immunotherapy for recurrent TA, T1 and carci-

noma in situ transitional cell carcinoma of the bladder: a randomized

Southwest Oncology Group Study. J Urol 2000;163:1124–9.

[8] Sylvester RJ, van der Meijden AP, Witjes JA, et al. Bacillus Calm-

ette-Guerin versus chemotherapy for the intravesical treatment of

patients with carcinoma in situ of the bladder: a meta-analysis of the

published results of randomized clinical trials. J Urol 2005;174:

86–91. https://doi.org/10.1097/01.ju.0000162059.64886.1c.

[9] Brausi M, Oddens J, Sylvester R, et al. Side effects of bacillus Calm-

ette-Guerin (BCG) in the treatment of intermediate- and high-risk Ta,

T1 papillary carcinoma of the bladder: results of the EORTC genito-

urinary cancers group randomised phase 3 study comparing one-third

dose with full dose and 1 year with 3 years of maintenance BCG. Eur

Urol 2014;65:69–76. https://doi.org/10.1016/j.eururo.2013.07.021.

[10] Lightfoot AJ, Rosevear HM, O’Donnell MA. Recognition and treat-

ment of BCG failure in bladder cancer. Sci World J 2011;11:602–13.

https://doi.org/10.1100/tsw.2011.30.

[11] EAU guidelines on non-muscle-invasive bladder cancer (TaT1 and

CIS). (https://d56bochluxqnz.cloudfront.net/documents/full-guide-

line/EAU-Guidelines-on-Non-muscle-Invasive-Bladder-Cancer-

2024.pdf). Accessed May 24, 2024.

[12] Chang SS, Boorjian SA, Chou R, et al. Diagnosis and treatment of

non-muscle invasive bladder cancer: AUA/SUO guideline. J Urol

2016;196:1021–9. https://doi.org/10.1016/j.juro.2016.06.049.

[13] Garg T, Connors JN, Ladd IG, et al. Defining priorities to improve

patient experience in non-muscle invasive bladder cancer. Bladder

Cancer 2018;4:121–8. https://doi.org/10.3233/BLC-170138.

[14] Maibom SL, Joensen UN, Poulsen AM, et al. Short-term morbidity

and mortality following radical cystectomy: a systematic review.

BMJ Open 2021;11:e043266. https://doi.org/10.1136/bmjopen-2020-

043266.
[15] Musat MG, Kwon CS, Masters E, et al. Treatment outcomes of high-

risk non-muscle invasive bladder cancer (HR-NMIBC) in real-world

evidence (RWE) studies: systematic literature review (SLR). Clini-

coecon Outcomes Res 2022;14:35–48. https://doi.org/10.2147/

CEOR.S341896.

[16] Parker WP, Smelser W, Lee EK, et al. Utilization and outcomes of

radical cystectomy for high-grade non-muscle-invasive bladder can-

cer in elderly patients. Clin Genitourin Cancer 2017:S1558-7673(17)

30208-2. https://doi.org/10.1016/j.clgc.2017.07.011.

[17] Galsky MD, Hahn NM, Rosenberg J, et al. A consensus definition of

patients with metastatic urothelial carcinoma who are unfit for cis-

platin-based chemotherapy. Lancet Oncol 2011;12:211–4. https://doi.

org/10.1016/S1470-2045(10)70275-8.

[18] Patel VG, Oh WK, Galsky MD. Treatment of muscle-invasive and

advanced bladder cancer in 2020. CA Cancer J Clin 2020;70:404–23.

https://doi.org/10.3322/caac.21631.

[19] Hladun T, Ratajczak J, Salagierski M. Can we lower the rates of cys-

tectomy complications by modifying risk factors? A review of the lit-

erature. Cent European J Urol 2022;75:28–34. https://doi.org/

10.5173/ceju.2022.0292.

[20] Lerner SP, Tangen C, Svatek RS, et al. SWOG S1011: a phase III sur-

gery trial to evaluate the benefit of a standard versus an extended

lymphadenectomy performed at the time of radical cystectomy for

muscle invasive urothelial cancer. J Clin Oncol 2023;41:4508.

[21] Froehner M, Koch R, Hubler M, et al. Predicting 90-day and long-

term mortality in octogenarians undergoing radical cystectomy.

BMC Urol 2018;18:91. https://doi.org/10.1186/s12894-018-0402-z.

[22] Schiffmann J, Gandaglia G, Larcher A, et al. Contemporary 90-day

mortality rates after radical cystectomy in the elderly. Eur J Surg

Oncol 2014;40:1738–45. https://doi.org/10.1016/j.ejso.2014.10.004.

[23] Daneshmand S, Brummelhuis ISG, Pohar KS, et al. The safety, toler-

ability, and efficacy of a neoadjuvant gemcitabine intravesical drug

delivery system (TAR-200) in muscle-invasive bladder cancer

patients: a phase I trial. Urol Oncol 2022;40:344 e1-e9. https://doi.

org/10.1016/j.urolonc.2022.02.009.

[24] Tyson MD, Morris D, Palou J, et al. Safety, tolerability, and prelimi-

nary efficacy of TAR-200 in patients with muscle-invasive bladder

cancer who refused or were unfit for curative-intent therapy: a phase

1 study. J Urol 2023;209:890–900. https://doi.org/10.1097/

JU.0000000000003195.

[25] Shelley MD, Jones G, Cleves A, et al. Intravesical gemcitabine ther-

apy for non-muscle invasive bladder cancer (NMIBC) : a systematic

review. BJU Int 2012;109:496–505. https://doi.org/10.1111/j.1464-

410X.2011.10880.x.

[26] Grunewald R, Kantarjian H, Keating MJ, et al. Pharmacologically

directed design of the dose rate and schedule of 20, 20-difluorodeoxy-
cytidine (gemcitabine) administration in leukemia. Cancer Res

1990;50:6823–6.

[27] Laufer M, Ramalingam S, Schoenberg MP, et al. Intravesical gemci-

tabine therapy for superficial transitional cell carcinoma of the blad-

der: a phase I and pharmacokinetic study. J Clin Oncol 2003;21:

697–703. https://doi.org/10.1200/JCO.2003.09.028.

[28] Mattioli F, Curotto A, Manfredi V, et al. Intravesical gemcitabine in

superficial bladder cancer: a phase II safety, efficacy and pharmacoki-

netic study. Anticancer Res 2005;25:2493–6.

[29] Messing EM, Tangen CM, Lerner SP, et al. Effect of intravesical

instillation of gemcitabine vs saline immediately following resection

of suspected low-grade non-muscle-invasive bladder cancer on tumor

recurrence: SWOG S0337 randomized clinical trial. JAMA

2018;319:1880–8. https://doi.org/10.1001/jama.2018.4657.

[30] van Valenberg FJP, van der Heijden T, Cutie CJ, et al. The safety, tol-

erability, and preliminary efficacy of a gemcitabine-releasing intra-

vesical system (TAR-200) in American Urological Association-

defined intermediate risk non-muscle-invasive bladder cancer

patients: a phase 1b study. Eur Urol Open Sci 2024;62:8–15.

https://doi.org/10.1016/j.urolonc.2024.12.264
https://doi.org/10.1016/j.urolonc.2024.12.264
https://gco.iarc.who.int/today
https://ourworldindata.org/cancer#the-global-disease-burden-from-cancer
https://ourworldindata.org/cancer#the-global-disease-burden-from-cancer
https://doi.org/10.1016/j.urolonc.2022.01.007
https://doi.org/10.1016/j.urolonc.2022.01.007
https://doi.org/10.1001/jamanetworkopen.2021.3800
https://doi.org/10.1016/j.juro.2017.04.086
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0007
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0007
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0007
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0007
https://doi.org/10.1097/01.ju.0000162059.64886.1c
https://doi.org/10.1016/j.eururo.2013.07.021
https://doi.org/10.1100/tsw.2011.30
https://d56bochluxqnz.cloudfront.net/documents/full-guideline/EAU-Guidelines-on-Non-muscle-Invasive-Bladder-Cancer-2024.pdf
https://d56bochluxqnz.cloudfront.net/documents/full-guideline/EAU-Guidelines-on-Non-muscle-Invasive-Bladder-Cancer-2024.pdf
https://d56bochluxqnz.cloudfront.net/documents/full-guideline/EAU-Guidelines-on-Non-muscle-Invasive-Bladder-Cancer-2024.pdf
https://doi.org/10.1016/j.juro.2016.06.049
https://doi.org/10.3233/BLC-170138
https://doi.org/10.1136/bmjopen-2020-043266
https://doi.org/10.1136/bmjopen-2020-043266
https://doi.org/10.2147/CEOR.S341896
https://doi.org/10.2147/CEOR.S341896
https://doi.org/10.1016/j.clgc.2017.07.011
https://doi.org/10.1016/S1470-2045(10)70275-8
https://doi.org/10.3322/caac.21631
https://doi.org/10.5173/ceju.2022.0292
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0020
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0020
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0020
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0020
https://doi.org/10.1186/s12894-018-0402-z
https://doi.org/10.1016/j.ejso.2014.10.004
https://doi.org/10.1016/j.urolonc.2022.02.009
https://doi.org/10.1097/JU.0000000000003195
https://doi.org/10.1097/JU.0000000000003195
https://doi.org/10.1111/j.1464-410X.2011.10880.x
https://doi.org/10.1111/j.1464-410X.2011.10880.x
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0026
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0026
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0026
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0026
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0026
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0026
https://doi.org/10.1200/JCO.2003.09.028
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0028
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0028
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0028
https://doi.org/10.1001/jama.2018.4657
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0030
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0030
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0030
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0030
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0030


296 S. Daneshmand et al. / Urologic Oncology: Seminars and Original Investigations 43 (2025) 286−296
[31] Gontero P, Cattel L, Paone TC, et al. Pharmacokinetic study to opti-

mize the intravesical administration of gemcitabine. BJU Int

2010;106:1652–6. https://doi.org/10.1111/j.1464-410X.2010.09496.x.

[32] Abbruzzese JL, Grunewald R, Weeks EA, et al. A phase I clinical,

plasma, and cellular pharmacology study of gemcitabine. J Clin

Oncol 1991;9:491–8. https://doi.org/10.1200/JCO.1991.9.3.491.

[33] Cattel L, Airoldi M, Delpino L, et al. Pharmacokinetic evaluation of

gemcitabine and 20, 20-difluorodeoxycytidine-50-triphosphate after

prolonged infusion in patients affected by different solid tumors. Ann

Oncol 2006;17:v142–7.

[34] Giesing DH, Reynolds D, Agarwal V, et al. Significant cytotoxic and

immunomodulatory effects of continuous low dose intravesical gem-

citabine in rodent bladder tumor models. Cancer Res 2018;78

(13_suppl):LB-122. https://doi.org/10.1158/1538-7445.AM2018-LB-

122.

[35] ClinicalTrials.gov. A study of TAR-200 in combination with cetreli-

mab, TAR-200 alone, or cetrelimab alone in participants with non-

muscle invasive bladder cancer (NMIBC) unresponsive to intravesi-

cal bacillus Calmette-Gu�erin who are ineligible for or elected not to

undergo radical cystectomy (SunRISe-1). (https://clinicaltrials.gov/

ct2/show/NCT04640623). Accessed February 1, 2024.

[36] Van der Heijden MS, Cutie C, Acharya M, et al. SunRISe-1: phase

IIb study of TAR-200 in combination with cetrelimab (CET), TAR-

200 alone, or CET alone in participants with high risk non-muscle

invasive bladder cancer unresponsive to intravesical bacillus Calm-

ette-Gu�erin who are ineligible for or elected not to undergo radical

cystectomy. Ann Oncol 2021;32:S678–724. https://doi.org/10.1016/

annonc/annonc675.

[37] Necchi A, Jacob J, Daneshmand S, et al. Results from SunRISe-1 in

patients with bacillus Calmette−Gu�erin (BCG) -unresponsive high-

risk non−muscle-invasive bladder cancer (HR NMIBC) receiving

TAR-200 monotherapy. Ann Oncol 2023;34:S1254–S335.

[38] ClinicalTrials.gov. A study of TAR-200 in combination with

cetrelimab versus concurrent chemoradiotherapy in participants

with muscle-invasive bladder cancer (MIBC) of the bladder (Sun-

RISe-2). (https://clinicaltrials.gov/ct2/show/NCT04658862).

Accessed February 1, 2024.

[39] Williams SB, Cutie C, Keegan KA, et al. A phase 3, multicenter, ran-

domized study evaluating the efficacy of TAR-200 in combination

with cetrelimab versus concurrent chemoradiotherapy in participants
with muscle-invasive urothelial carcinoma of the bladder. J Clin

Oncol 2021;39:TPS4586. https://doi.org/10.1200/JCO.2021.39.15.

[40] Kikuchi E, Hayakawa N, Fukumoto K, et al. Bacillus Calmette-Gue-

rin-unresponsive non-muscle-invasive bladder cancer: its definition

and future therapeutic strategies. Int J Urol 2020;27:108–16. https://

doi.org/10.1111/iju.14153.

[41] Necchi A, Catto JWF, Powles TB, et al. SunRISe-3: TAR-200 plus

cetrelimab (CET) or TAR-200 versus intravesical bacillus Calmette

−Gu�erin (BCG) in patients (pts) with BCG-naive high-risk non

−muscle-invasive bladder cancer (HR NMIBC). Ann Oncol 2023;34

(S1224).

[42] ClinicalTrials.gov. A study of TAR-200 in combination with cetreli-

mab or TAR-200 alone versus intravesical bacillus Calmette-Gu�erin

(BCG) in participants with BCG-naive high-risk non-muscle invasive

bladder cancer (SunRISe-3). (https://clinicaltrials.gov/ct2/show/

NCT05714202). Accessed February 1, 2024.

[43] ClinicalTrials.gov. A study of TAR-200 in combination with cetreli-

mab and cetrelimab alone in participants with muscle-invasive uro-

thelial carcinoma of the bladder (SunRISe-4). (https://clinicaltrials.

gov/ct2/show/NCT04919512). Accessed February 1, 2024.

[44] Psutka SP, Cutie C, Bhanvadia SK, et al. SunRISe-4: TAR-200 plus

cetrelimab or cetrelimab alone as neoadjuvant therapy in patients

with muscle-invasive bladder cancer (MIBC) who are ineligible for

or refuse neoadjuvant platinum-based chemotherapy. J Clin Oncol

2023;41:TPS584.

[45] ClinicalTrials.gov. A study of TAR-200 versus intravesical chemother-

apy in participants with recurrent high-risk non-muscle invasive bladder

cancer (HR-NMIBC) after bacillus Calmette-Gu�erin (BCG) (SunRISe-

5) (https://classic.clinicaltrials.gov/ct2/show/NCT06211764). Accessed

January 30, 2024.

[46] Vilaseca A, Jayram G, Raventos C, et al. First safety and efficacy

results of the TAR-210 erdafitnib intravesical delivery system in

patients (pts) with non−muscle-invasive bladder cancer (NMIBC)

with select FGFR alterations (alt). J Urol 2024;211(5S_suppl):

e987–8.

[47] Li R, Jayram G, Girvin A, et al. MoonRISe-1: phase 3 study of TAR-

210, an erdafitinib intravesical delivery system, versus intravesical

chemotherapy in patients with intermediate-risk non−muscle-inva-

sive bladder cancer with susceptible FGFR alterations. J Urol

2024;211(5S2_suppl):e11–33.

https://doi.org/10.1111/j.1464-410X.2010.09496.x
https://doi.org/10.1200/JCO.1991.9.3.491
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0033
https://doi.org/10.1158/1538-7445.AM2018-LB-122
https://doi.org/10.1158/1538-7445.AM2018-LB-122
https://clinicaltrials.gov/ct2/show/NCT04640623
https://clinicaltrials.gov/ct2/show/NCT04640623
https://doi.org/10.1016/annonc/annonc675
https://doi.org/10.1016/annonc/annonc675
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0037
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0037
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0037
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0037
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0037
https://clinicaltrials.gov/ct2/show/NCT04658862
https://doi.org/10.1200/JCO.2021.39.15
https://doi.org/10.1111/iju.14153
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0041
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0041
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0041
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0041
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0041
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0041
https://clinicaltrials.gov/ct2/show/NCT05714202
https://clinicaltrials.gov/ct2/show/NCT05714202
https://clinicaltrials.gov/ct2/show/NCT04919512
https://clinicaltrials.gov/ct2/show/NCT04919512
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0044
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0044
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0044
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0044
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0044
https://classic.clinicaltrials.gov/ct2/show/NCT06211764
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0046
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0046
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0046
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0046
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0046
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0047
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0047
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0047
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0047
http://refhub.elsevier.com/S1078-1439(24)01044-5/sbref0047

	Development of TAR-200: A novel targeted releasing system designed to provide sustained delivery of gemcitabine for patients with bladder cancer
	1. Introduction
	1.1. Unmet need in bladder cancer
	1.2. Contemporary management of HR NMIBC
	1.3. Current treatment of MIBC
	1.4. RC in HR NMIBC and MIBC

	2. Concept and design of TAR-200
	2.1. Design features of TAR-200
	2.2. Pharmacokinetics of gemcitabine delivered via TAR-200

	3. Phase I studies of TAR-200
	4. Ongoing phase II and III clinical trials of TAR-200
	4.1. SunRISe-1
	4.2. SunRISe-2
	4.3. SunRISe-3
	4.4. SunRISe-4
	4.5. SunRISe-5

	5. Conclusions and future directions
	National Comprehensive Cancer Network&reg; (NCCN&reg;) Warranty statement
	Declaration of competing interest
	CRediT authorship contribution statement

	Acknowledgments
	Supplementary materials
	References



