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About ICER

The Institute for Clinical and Economic Review (ICER) is an independent non-profit research
organization that evaluates medical evidence and convenes public deliberative bodies to help
stakeholders interpret and apply evidence to improve patient outcomes and control costs. Through
all its work, ICER seeks to help create a future in which collaborative efforts to move evidence into
action provide the foundation for a more effective, efficient, and just health care system. More
information about ICER is available at http://www.icer-review.org.

The funding for this report comes from government grants and non-profit foundations, with the
largest single funder being Arnold Ventures. No funding for this work comes from health insurers,
pharmacy benefit managers, or life science companies. ICER receives approximately 19% of its
overall revenue from these health industry organizations to run a separate Policy Summit program,
with funding approximately equally split between insurers/PBMs and life science companies. Merck
is the only life science company relevant to this review who participates in this program. For a
complete list of funders and for more information on ICER's support, please visit http://www.icer-

review.org/about/support/.

For drug topics, in addition to receiving recommendations from the public, ICER scans publicly

available information and also benefits from a collaboration with IPD Analytics, an independent
organization that performs analyses of the emerging drug pipeline for a diverse group of industry
stakeholders, including payers, pharmaceutical manufacturers, providers, and wholesalers. IPD
provides a tailored report on the drug pipeline on a courtesy basis to ICER but does not prioritize
topics for specific ICER assessments.

About Midwest CEPAC

The Midwest Comparative Effectiveness Public Advisory Council (Midwest CEPAC) — a core program
of ICER — provides a public venue in which the evidence on the effectiveness and value of health
care services can be discussed with the input of all stakeholders. Midwest CEPAC seeks to help
patients, clinicians, insurers, and policymakers interpret and use evidence to improve the quality
and value of health care.

The Midwest CEPAC is an independent committee of medical evidence experts from across the
Midwest, with a mix of practicing clinicians, methodologists, and leaders in patient engagement and
advocacy. All Council members meet strict conflict of interest guidelines and are convened to
discuss the evidence summarized in ICER reports and vote on the comparative clinical effectiveness
and value of medical interventions. More information about Midwest CEPAC is available at
https://icerreview.org/programs/midwest-cepac/.
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List of Acronyms and Abbreviations Used in this Report

AE Adverse event

AHRQ Agency for Healthcare Research and Quality

AUA American Urological Association

BCG Bacillus Calmette-Guerin

CIS Carcinoma in situ

CR Complete response

CcT Computed tomography

CTu Computer tomography urography

EpCAM Epithelial cell adhesion molecule

evLYG Equal value life year gained

FACT-BI Functional Assessment of Cancer Therapy — Bladder Cancer
FACT-G Functional Assessment of Cancer Therapy — General

FDA Food and Drug Administration

HG High grade

HGRFS High grade recurrence free survival

HRQolL Health-related quality of life

LY Life year

MIBC Muscle invasive bladder cancer

NCCN National Comprehensive Cancer Network

NICE National Institute for Health and Care Excellence

NMA Network meta-analysis

NMIBC Non-muscle invasive bladder cancer

PICOTS Population, Intervention, Comparators, Outcomes, Timing, and Settings
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
QALY Quality-adjusted life year

RFS Recurrence free survival

SAE Serious adverse event

suUo Society of Urologic Oncology

T1 Tumor invading sub-epithelial connective tissue (lamina propria)
T2 Muscle-invasive tumor

Ta Non-invasive papillary carcinoma

Tis Tumor in situ

TURBT Transurethral resection of bladder tumor

uc Usual care

us United States

USPSTF United States Preventive Services Task Force
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Executive Summary

Background

Bladder cancer is the sixth most common cancer in the United States (US), with approximately
80,000 new cases each year and 17,700 deaths.? Bladder cancer usually presents with blood in the
urine (hematuria) and can also have symptoms such as frequency, urgency, or pain when urinating.3
For most patients when first diagnosed, the cancer is confined to the bladder and is treated with
limited surgical removal and local instillation of medicine into the bladder (intravesical therapy).
However, for those with more advanced disease or not responding to or tolerating intravesical
therapy, surgery may be performed to entirely remove the bladder (cystectomy).** Irrespective of
the specific treatment, bladder cancer can have a large effect on patients’ lives; this can include the
side effects of treatments given, the time and costs of surveillance, and the morbidity and effects
on quality of life of cystectomy. The overall cost of health care for those with bladder cancer is
estimated to be $4-5 billion annually in the US.®

Diagnosis of bladder cancer typically involves the direct examination of the lining of the bladder
with a fiberoptic scope test, called a cystoscopy that permits taking biopsy specimens. When first
diagnosed, around 70% of bladder cancers are localized, non-muscle invasive bladder cancer
(NMIBC). There are three types of NMIBC: 1) polyps extending from the lining into the bladder itself
(Ta, about 70%); 2) flat, superficial growths (carcinoma in situ [CIS], about 10%); and 3) tumors
growing below the superficial lining cells but not into the deeper muscular layer of the bladder wall
(T1, about 20%).”

Primary treatment of NMIBC involves removal of visible cancer with transurethral resection of
bladder tumor (TURBT) followed by intravesical therapy for those at increased risk for progression
to muscle invasive disease. Bacillus Calmette-Guerin (BCG), an attenuated live form of
Mycobacterium bovis, is the standard initial intravesical therapy, but intravesical chemotherapy
treatments are also used.® An initial course of therapy involves repeated instillations via a catheter
into the bladder. If a response is seen, subsequent maintenance treatment is provided, usually on a
less intense schedule.

Though the prognosis for NMIBC is good, and available treatment with BCG or other intravesical
chemotherapy in addition to TURBT is effective, many patients will experience a recurrence.9 For
those with BCG-unresponsive disease, meaning they have progression during treatment with BCG
(refractory disease) or relapse soon after stopping therapy, current treatment include use of other
intravesical treatment, such as gemcitabine either alone or alternating with another
chemotherapeutic agent (docetaxel),'%'! and the systemically-administered immunotherapy agent
pembrolizumab (Keytruda®) that was approved for BCG-unresponsive CIS disease in January 2020.1?
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Current therapies for BCG-unresponsive NMIBC are not successful in many patients, supporting the
need for new bladder-preserving treatments.'* Two such new intravesical therapies are reviewed
in this report:

e Nadofaragene firadenovec (Adstiladrin®) uses a nonreplicating recombinant adenovirus
vector that encodes the human interferon alfa-2b gene with Syn3, a polyamide surfactant,
to enhance transfer into cancer cells.'® ¥ It is instilled every three months. In May 2020, the
US Food and Drug Administration (FDA) issued a Complete Response Letter requesting

additional information regarding manufacturing.

e Oportuzumab monatox (Vicineum®) is a recombinant fusion protein with a humanized anti-
epithelial cell adhesion molecule (EpCAM) single-chain antibody linked to Pseudomonas
exotoxin A that binds to the cancer cell and then releases the toxin into the cell, inducing
cell death. It is instilled twice a week for six weeks, then weekly for six weeks and then
every two weeks for up to two years. A rolling Biologics License Application (BLA) was
submitted in December 2019.

Insights Gained from Discussions with Patients and Patient Groups

Discussions with individual patients and patient advocacy groups identified important insights.
Common themes emphasized included the need for better therapeutic options, the demands of
current treatment, the possible tradeoff between deciding to avoid removal of the bladder
(cystectomy) with risking cancer progression, and the impact of bladder cancer on quality of life
regardless of whether they keep their bladder or have it removed.

A wide range of deficiencies with currently available treatments for bladder cancer were noted.

e Though some patients derive benefit from existing therapies, many have high-risk NMIBC
that does not respond, or patients have side effects requiring stopping therapy.

e Even for those whose cancers respond, there is a need for ongoing treatment, and that
treatment can subsequently fail for a variety of reasons.

e The net result is that for many patients with NMIBC that is unresponsive to BCG, there are
limited treatment options available that are bladder preserving.
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The profound impact of bladder cancer on the lives of patients with NMIBC and their families and
caregivers were emphasized.

e Side effects of current instillation therapies include burning, sense of urinary urgency, and
discomfort in the groin/pelvis.

e OQOver time, these side effects can become more severe, and can lead to switching to other
instillation therapies that can have similar side effects.

e For those responding to instillation therapies, maintenance therapy is needed and is
burdensome in that it requires regular visits and monitoring between courses of therapy

e The rigors of treatment and the uncertainty associated with managing bladder cancer over
time all place a large burden on patients and their families and caregivers.

The toll on patients with bladder cancer includes important economic consequences.

e Bladder cancer is one of the costliest cancers to treat.

e Even with insurance coverage, there is a financial burden on patients, including the time and
costs involved in travel to treatments and monitoring.

e For those still working, bladder cancer can result in disability or lost productivity and wages.

Patients with BCG-unresponsive NMIBC also face the burden of deciding whether to undergo
cystectomy.

e By selecting bladder-preserving treatments and delaying cystectomy which is likely to be
curative in those with only localized cancer, it is possible that progression to metastatic
disease may occur and there is no longer a curative option for the patient.

e The tradeoff between the permanent loss of their bladder with the potential risk of disease
progression or even death due to bladder cancer can be very stressful.

Even for those in whom cystectomy is an option, no one wants to have their bladder removed.

e The impact of cystectomy is large, not only for maintaining the ability to normally void, but
cystectomy can have a large negative impact on sexual function.

e For those considering cystectomy, most will have a urinary diversion where the urine drains
through an opening in the side of the abdomen into a bag.

e There is the possibility of creating an artificial bladder from a section of the bowel, but one
patient described it as a treatment “not for the faint of heart.”
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Comparative Clinical Effectiveness

We evaluated the comparative clinical effectiveness of nadofaragene firadenovec and oportuzumab
monatox in adults with BCG-unresponsive, high risk NMIBC. This includes patients with biopsy
findings showing CIS * Ta/T1 (population 1) or non-CIS with high grade (HG) Ta/T1 (population 2).
Unresponsive populations include both patients whose cancers did not respond to a reasonable
course of treatment with BCG or other chemotherapeutics and patients whose cancers recurred
after treatment within a short period of time (6-12 months).'®* We compared the therapies to each
other, to gemcitabine with or without (+) docetaxel, and, in population 1, systemic pembrolizumab.

Our literature search identified 959 potentially relevant references (see Appendix Figure A1), of
which 27 references met our inclusion criteria. Primary reasons for study exclusion included study
populations outside our scope, reporting of outcomes not relevant to this review, and conference
abstracts or posters reporting data subsequently published in peer-reviewed literature.

Of the 27 references, three references represented three trials of nadofaragene firadenovec. Five
references represented three trials of oportuzumab monatox. Five references represented one trial
of systemic pembrolizumab. Eleven references represented 11 studies of gemcitabine alone and
five references represented five studies of gemcitabine in combination with docetaxel. One
conference abstract of a study of gemcitabine in combination with docetaxel was excluded due to
insufficient data available at the time of the report /.

All identified studies for nadofaragene firadenovec, oportuzumab monatox, and pembrolizumab
were single arm, open-label prospective studies, and none compared the interventions to each
other or another comparator. The pivotal trials of nadofaragene firadenovec and oportuzumab
monatox included similar distributions of patients with CIS +Ta/T1 and non-CIS with HG Ta/T1 and
used the same definitions of BCG-unresponsive disease. However, the nadofaragene firadenovec
phase Il trial required a biopsy at the 12-month evaluation, whereas the oportuzumab monatox
phase lll trial did not. This biopsy could have resulted in additional patients being identified as
having recurrent disease who would not have been found without biopsy. At the time of this
report, only data from the CIS +Ta/T1 cohort of the pivotal trial of pembrolizumab was available.
This trial included the additional inclusion criteria that patients either be ineligible or decline
cystectomy.
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Table ES1. Pivotal Trials of Nadofaragene Firadenovec, Oportuzumab Monatox, and

Pembrolizumab

Dose(s) Evaluated | Inclusion Criteria m Baseline Characteristics

NCT02773849

Phase Ill
open-label
single arm
(n=157)

VISTA
NCT02449239
Phase lll

open-label
single arm
(n=133)

KEYNOTE 057
NCT02625961

Phase ll,
Single-Arm,
Open-Label,
Multi-Center
(n=96)

Intravesical rAd-
IFNa/Syn3 3x10%!
vp/mL every 3
months up to 4
instillations

30mg intravesical
oportuzumab
monatox 2x/week
for 6 weeks, then
weekly for 6
weeks, then
2x/month for up
to 24 months

Pembrolizumab
200 mg IV every
Q3W up to 24
months

BCG-unresponsive

NMIBC with

CIS+ HG Ta/T1 or
HG Ta/T1 only; At
least 2 prior
courses of BCG
within a
12-month period

BCG refractory or
relapsing NMIBC
with either

CIS £ Ta/T1 or any
grade Ta/T1 only;
At least 2 prior
courses of BCG

BCG unresponsive

NMIBC with CIS £
HG Ta/T1 and
declined or
ineligible for
cystectomy

Primary:

e CRinCIS+HG Ta/T1

Secondary:

e Durability of CR in
patients with CIS +
HG Ta/T1

e Rate and durability
of HG-RFS in
patients with HG
Ta/T1 disease

Primary:

e CR and durability of
CRin CIS+ HG Ta/T1

Secondary:

e Rate and durability
of HG-RFS in
patients with HG
Ta/T1 disease only

Primary:

e CR

Secondary:

e Duration of response

Safety population:

e 107 (68%) CIS £ HG
Ta/T1

e 50 (32%) HG Ta/T1
only

e Median age (IQR): 71
years (66-77)

e 129 (82%) Male

e 151 (96%) had 2+ BCG
courses

e 93 (70%) CIS £ HG
Ta/T1

e 40 (30%) HG Ta/T1
only

e Mean age (SD): 73.5
years (8.8))

e 103 (77%) Male

e 133 (100%) 2+ BCG
courses

e 100% CIS + HG Ta/T1

e Median age (IQR): 73
years (44-92)

o 81 (84.4%) Male

e Median instillations, n
(range): 12 (7-45)

CIS: carcinoma in situ, CR: complete response, HG: high grade, IQR: interquartile range, n: number, NMIBC: non-

muscle invasive bladder cancer

We identified 11 trials of gemcitabine, of which eight were single-arm prospective trials, two were

RCTs comparing gemcitabine to another agent, and one was a retrospective chart review. The trials

varied in terms of eligibility criteria, baseline characteristics, treatment doses and schedules, and

outcomes measured, and the majority were not-US based. Notably, outcomes stratified by tumor

grade (CIS vs Ta/T1) were generally not available. Two prospective trials included a sufficient mix of
CIS (60% or greater) and Ta/T1 only patients (Table ES2).
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Table ES2. Selected Trials of Gemcitabine

Dose(s) Evaluated Inclusion Criteria m Baseline Characteristics
(]

23 (77%) CIS + HG

DEETL LN 2,000 mg 2x/week Complete
- ) g 2x/ CIS + HG Ta/T1 or HG : Ta/T1
N=30 intravesical response
. L Ta/T1 only NMIBC 7 (20%) HG Ta/T1 only
CLESNELTAEN gemcitabine for 3 e Recurrence .
refractory to BCG . e Median age: 70 years
arm weeks free survival
o 22 (73%) Male
2,000 mg BCG unresponsive e 28(60%) CIS + HG Ta/T1
Skinner 2013 intravesical (relapse or refractory e Complete e 14 (30%) HG Ta/T1 only
N=47 gemcitabine to at least 2 courses response e 5(10%) LG Ta/T1 only
CHESHNIESLTEN  1x/week for 6 of BCG) NMIBC with e Recurrence e Mean age (SD): 69.3
arm weeks then monthly  CIS £ HG Ta/T1, HG or free survival years (5.4)
up to 40 weeks low grade (LG) Ta/T1 e 13 (65%) Male

CIS: carcinoma in situ, HG: high grade, N: total number, NMIBC: non-muscle invasive bladder cancer, SD: standard
deviation

We identified four US-based retrospective studies of sequential gemcitabine and docetaxel, of
which one provided sufficient data on the CIS population.'® One conference abstract of a
prospective study of gemcitabine and docetaxel did not have sufficient data at the time of the
report to be reported.

Table ES3. Selected Retrospective Study of Sequential Gemcitabine and Docetaxel

. . Baseline
Study Dose Evaluated Inclusion Criteria m Characteristics

173 (62.7%) CIS +

1,000 mg :2::1::::;1& free G Ty 72 PE50)
Steinberg 2020 ir;travesical BCG unresponsive survival HG Ta/T1; 31 (11%)
gemcitabine NMIBC with Secondary: KEME/)
N=276 ol el By 25 CIS + Ta/T1 HG or Pl Median age: 73
Retrospective chart ) HG Ta/T1 only years

docetaxel 1x/week recurrence free
for 6 weeks survival
Progression

review

224 (81.1%) Male
BCG courses: 128
(46.4%) 2+

CIS: carcinoma in situ, HG: high grade, N: total number, NMIBC: non-muscle invasive bladder cancer

Clinical Benefits

Complete Response and High-Grade Recurrence Free Survival

The primary efficacy endpoints in all trials of nadofaragene firadenovec, oportuzumab monatox,
and pembrolizumab were complete response (CR) and high-grade recurrence free survival (HGRFS)
at pre-specified time points after initial evaluation. Overall, CR/HGRFS was higher for the Ta/T1
population and declined over time (see Figures ES1-ES3).
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Nadofaragene firadenovec: In the Phase Il trial, fifty-five (53.4%) of 103 patients with CIS + HG
Ta/T1 achieved a CR at three months, compared to 35 (72.9%) of 48 patients with HG Ta/T1 disease
alone. For the CIS + Ta/T1 group, HGRFS was 40.8%, 35.0%, and 24.3% at six, nine, and 12 months.
For the HG Ta/T1 group, HGRFS was 62.5%, 58.3%, and 43.8% for the same time periods (Figure
ES1). At the time of this report, duration of response data from the nadofaragene firadenovec
phase Ill trial had not yet been published. In the CIS £ Ta/T1 group, 5 (4.9%) of 103 patients
progressed to MIBC, while 3 (6.3%) of the 48 patients in the HG Ta/T1 only group progressed.®

Figure ES1. Phase lll results of Nadofaragene firadenovec: Complete Response and High-Grade
Recurrence Free Survival, CIS + Ta/T1 and Ta/T1

Phase Il Trial Nadofaragene firadenovec (n=151)
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Oportuzumab monatox: In the phase Il VISTA trial, HGRFS in the CIS + Ta/T1 group was 42%, 32%,
22%, 20% at three, six, nine, and 12 months. For the HG Ta/T1 group, HGRFS was 69%, 59%, 53%,
and 50% at three, six, nine, and 12 months (Figure ES2). The median duration of response in the
oportuzumab monatox phase Il trial was 9.6 months in the CIS population and 13.4 months in the
Ta/T1 population. At the time of this report, progression data for oportuzumab monatox were not
available.?®

Olnstitute for Clinical and Economic Review, 2020 Page ES7
Evidence Report - Nadofaragene Firadenovec and Oportuzumab Monatox for NMIBC Return to ToC



Figure ES2. Phase Il results of Oportuzumab monatox: Complete Response and High-Grade
Recurrence Free Survival, CIS £ Ta/T1 and Ta/T1
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Pembrolizumab: In the phase Il Keynote-057 trial, 39 (40.6%) of 96 patients with CIS disease had a
CR at three months (95% Cl: 30.7 to 51.1). Based on a Kaplan-Meier curve for duration of CR, CR
rates were 38%, 28%, 19% and 19% at six, nine, 12, and 15 months, respectively (Figure ES3). The
median duration of response was 16.2 months (range 0-30.4 months).?!

Figure ES3. Phase Il results of Pembrolizumab: Complete Response, CIS + Ta/T1

Keynote 057 Trial Pembrolizumab (n=96)
Complete Response (%), CIS + Ta/T1
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Gemcitabine t Docetaxel: In the mixed CIS and Ta/T1 study populations for two phase Il studies of
gemcitabine, recurrence free survival (of any type) at 12 months was 21-28% and median duration
of response was 3.6-6.1 months.??23 In the retrospective study of sequential gemcitabine and
docetaxel, HGRFS at 12 months was 60% in the CIS population and 69% in the HG Ta/T1
population.!®

Harms

Harms assessed in the single-arm trials included treatment-emergent adverse events (TEAEs),
treatment-related adverse events (TRAEs), grade 3-5 AEs, serious AEs, and discontinuation due to a
TEAE.

Nadofaragene firadenovec: In the Phase lll trial, one hundred ten (70.1%) reported a TRAE, of
which 6 (3.8%) were grade 3-5 and 3 (1.9%) were serious (Table ES4). The most commonly reported
drug-related AE was irritative voiding symptoms. Serious events included one case each of syncope,
sepsis, and hematuria.'®%

Oportuzumab monatox: As of the 12-month data output (05/29/2019 data cut-off) for the phase IlI
trial, 117 patients (88%) reported any AE (Table ES4). The most common AEs were urinary tract
infection (32%), pain or burning on urination (26%), hematuria (25%), and urinary frequency (17%).
The most common SAEs were acute kidney injury (2%), intestinal obstruction (2%), and serious
hematuria or urinary tract infection (4%). One death (<1%) was reported.?

Pembrolizumab: One hundred two patients were evaluated in the safety population of the phase Il
Keynote-057 trial (Table ES4). Ninety-nine (97.1%) patients reported experiencing any AE with the
majority being grade 1 to 2 in severity. Two deaths occurred in patients receiving pembrolizumab
during the trial, one due to respiratory failure due to MRSA pneumonia and one due to metastatic
pancreatic cancer. Twenty-one (20.6%) patients reported any immune-mediated AEs and infusion
reactions, with 3 (2.9%) classified as grade 3-5 and 5 (4.9%) classified as serious. Immune-mediated
AEs and infusion reactions included events such as hypothyroidism, hyperthyroidism, pneumonitis,
adrenal insufficiency, and colitis.
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Table ES4. Adverse Events in Phase Ill Trials of Nadofaragene Firadenovec (n=157) and
Oportuzumab Monatox (n=133) and Phase Il Trial of Pembrolizumab (n=102)

Nadofaragene Oportuzumab Pembrolizumab
n (%) n (%) n (%)

NR 99 (97.1)

117 (88) NR

Adverse Events

Any AE
Treatment-Emergent AE

=2
=

Treatment-Related AE 110 (70.1) 66 (50) 67 (65.7)
Grade 3-5 AE 6 (3.8) 28 (21) 30 (29.4)
3(1.9) 19 (14) 26 (25.5)
0(0) 1(<1) 2(2.0)
Discontinuation due to TEAE 3(1.9) NR 10 (9.8)
Discontinuation due to Serious AE NR 5(3.9) NR

AE: adverse event, n: number, NR: not reported

Gemcitabine + Docetaxel: Harms of gemcitabine with and without docetaxel were not reported
consistently and estimates varied. The most commonly reported AEs were dysuria (9-30%),
hematuria (3-28%), urinary tract infection (3-6%). Discontinuation or alteration in treatment
schedule due to AEs were reported by 9-12%.

Uncertainties and Controversies

For patients with BCG-unresponsive NMIBC, nadofaragene firadenovec and oportuzumab monatox
were evaluated in single-arm trials without placebo or standard treatment group. Differences in
study population, design and outcomes were felt to be too great to compare results. The lack of
comparative data limits the ability to compare these new agents to each other and other therapies.

In terms of study populations, patient eligibility includes several pathological findings that can lead
to differences among trials. One must select studies with similar overall proportions of patients
with these pathological findings or look for studies that report outcomes in comparable subgroups.

Studies also defined patients who had failed BCG differently. Heterogeneous patient populations in
terms of the proportion who are BCG-refractory, BCG-relapsing, BCG-intolerant, or BCG-
unresponsive can cause difficulty in comparing treatment outcomes among trials. Moreover, the
specific prior treatments received, and their intensity may also lead to differences among studies.

As with differences among trials in terms of study population characteristics, the nature of the
outcome assessed can impact the ability to compare results across trials. The primary outcome of
nadofaragene firadenovec and oportuzumab monatox was complete response assessed at similar
time intervals, but even here, the final outcome time point required a biopsy for all patients in the
nadofaragene firadenovec trial, but not for the oportuzumab monatox or pembrolizumab trials.

Nadofaragene firadenovec and oportuzumab monatox appear to have few serious side effects and
given their administration directly into the bladder, may be safer than pembrolizumab that is given
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systemically. Nevertheless, as new therapies, potential side effects of nadofaragene firadenovec
and oportuzumab monatox will require longer term evaluation in more patients.

Guidelines recommend that for patients with BCG-unresponsive NMIBC, physicians discuss that
radical cystectomy is the gold standard treatment. Trying additional bladder-preserving treatments
for those who could undergo a potentially curative cystectomy may result in a loss of cure if the
cancer progresses.

Though outcomes of nadofaragene firadenovec and oportuzumab monatox show response rates
that are similar to or better than currently available treatments, efficacy over longer time periods
remain uncertain. Since most patients receiving nadofaragene firadenovec or oportuzumab
monatox progress or recur over time, it is possible that by delaying potentially curative cystectomy
these treatments may lead more patients to develop metastatic disease or die from bladder cancer.

A number of chemotherapeutic drugs, such as gemcitabine + docetaxel, instilled into the bladder
have been examined for patients with BCG-unresponsive NMIBC. Despite differences in patient
populations and study design making any direct comparisons exceedingly difficult, similar outcomes
and expected lower costs suggest that trials comparing these older chemotherapeutic drugs with
newer agents are warranted.

Summary and Comment

The single arm studies of nadofaragene firadenovec and oportuzumab monatox demonstrate rates
of CR and RFS that appear to be greater than would be expected based on historical data. Few
serious harms were reported and there were low discontinuation rates. Nadofaragene firadenovec
is given much less frequently than oportuzumab monatox.

The single-arm trials limit the ability to compare nadofaragene firadenovec and oportuzumab
monatox to each other and to the comparators. The lack of a placebo or active comparator, though
meeting FDA guidance, results in uncertainty about the magnitude of benefit of these new agents.
In addition, varied patient populations and histologies, differences in prior treatments, short-term
outcomes reported in a relatively small number of individuals, and lack of long-term follow-up limit
the ability to reach conclusions about the therapies in comparison with best supportive care, and
preclude reaching conclusions comparing the therapies with each other or with the comparator
therapies. Finally, since most patients treated with nadofaragene firadenovec and oportuzumab
monatox will end up having progression or recurrence over time, it remains to be seen whether
delaying potentially curative therapy with cystectomy leads to greater long-term disease related
mortality. The magnitude of any such increase in mortality would be key to assessing the balance
between benefits and harms.

As such, we have rated both nadofaragene firadenovec and oportuzumab monatox as “comparable
or incremental” (“C++”) when compared with best supportive care. Significant limitations exist in
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the available clinical trial evidence, but available evidence suggests that both nadofaragene
firadenovec and oportuzumab monatox are at least comparable to best supportive care and may
provide a net health benefit ranging from small to moderate. Given the large uncertainties about
comparative benefits and harms, we have rated comparisons between the interventions with each
other and with the comparators of pembrolizumab and gemcitabine * docetaxel as “insufficient”
(“1”). These ratings are shown in Table ES5.

Table ES5. Summary of Evidence Ratings for Nadofaragene Firadenovec and Oportuzumab
Monatox

Intervention ICER Evidence Rating

Nadofaragene Firadenovec vs. best supportive care Overall C++
Oportuzumab Monatox vs. best supportive care Overall C++
Nadofaragene Firadenovec vs. Oportuzumab Monatox Overall |
Nadofaragene Firadenovec vs. Pembrolizumab CIS+ HG Ta/T1 |
Oportuzumab Monatox vs. Pembrolizumab CIS+HG Ta/T1 |
Nadofaragene Firadenovec vs. Gemcitabine + Docetaxel All I

I

Oportuzumab Monatox vs. Gemcitabine + Docetaxel All
CIS: carcinoma in situ, HG: high grade, Ta: non-invasive papillary carcinoma, T1: tumor invading sub-epithelial
connective tissue (lamina propria)

Long-Term Cost Effectiveness

The primary aim of the analysis was to evaluate the cost effectiveness of nadofaragene firadenovec
and oportuzumab monatox compared with no bladder cancer treatment in BCG-unresponsive
NMIBC. Although our initial intent was to include pembrolizumab and gemcitabine + docetaxel as
comparators, given the “1” evidence ratings, direct comparisons between therapies were not made.
All treatments, including pembrolizumab and gemcitabine + docetaxel, were compared with a
hypothetical treatment whose effectiveness at achieving complete response (CR) at 3 months could
be varied in sensitivity analyses. The comparator hypothetical treatment’s effectiveness was set to
a CR of 0% at three months in the base case.

The population of interest for this economic evaluation was the prevalent cohort of individuals in
the US with BCG-unresponsive high-risk NMIBC. Two separate subgroups of patients were
evaluated: Population 1 were patients who had CIS + Ta/T1; and population 2 were those with high
grade (HG) Ta/T1 disease.

We developed a de novo semi-Markov model with time-varying proportions of patients with high-
grade recurrence-free survival (HGRFS) and mortality. The model was primarily informed by key
clinical trials, prior relevant economic models, systematic literature reviews, and input from diverse
stakeholders (patients, advocacy groups, clinicians, payers, researchers, and manufacturers of these
agents). The base case used a US health care sector perspective. Costs and outcomes were
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discounted at 3% annually. The model cycle was three months, based on assessment of treatment

response, typical follow-up, and prior models.

Simulated patients entered the model in Initial Treatment and received treatment with
nadofaragene firadenovec, oportuzumab monatox, pembrolizumab, gemcitabine + docetaxel, or

the comparator hypothetical treatment. Patients who had a CR to therapy transitioned from “Initial

Treatment” to “Disease-free” at the end of the first cycle. Those without a CR at three months
moved to “Persistent/Recurrent NMIBC.” As the model progressed, patients could move to
“Persistent/Recurrent NMIBC,” “MIBC,” “Post-cystectomy,” “Metastatic Disease,” or “Death”
according to probabilities derived from clinical trials, epidemiological studies of NMIBC and related
conditions, and age- and gender-adjusted mortality tables. Utility and cost information was
abstracted from published literature and applied to Markov states in the model according to the

definitions of the Markov states.

Key Assumptions

The model required several assumptions, which are described in Table ES6.

Table ES6. Key Assumptions

Patients who are disease-free or who have
metastatic disease will not have a cystectomy.

States of persistent or recurrent NMIBC have
similar utilities and costs.

Patients with no treatment have disease
progression at the same (average) rate as
those from longer-term studies in whom
treatment is not effective.

Patients who have a complete response to
treatment do not develop MIBC within a 3-
month period. Instead they progress to
NMIBC, and then to MIBC, over a period longer
than the model cycle length.

Patients who have complete response or
persistent/recurrent NMIBC do not progress to

metastatic disease directly within a 3-month

period. Instead, they progress through NMIBC
(for those with complete response) and MIBC
to metastatic disease.

| Assumpton [ Ratonale |

Data are not available describing the probability that patients who
are disease-free or who have metastatic disease elect to undergo
cystectomy. Patients who are disease-free do not require
cystectomy unless there is disease progression. Patients with
metastatic disease will require systemic rather than local therapy.
We have not identified data documenting differences in utility or
costs between persistent and recurrent NMIBC.

We identified no data informing disease progression in patients
who receive no bladder cancer treatment. Most data available are
from single-arm studies with active treatment. This assumption is
necessary to compare the new treatments to no bladder cancer
treatment.

This assumption makes estimating other probabilities easier in the
model, given the limited availability of detailed data on NMIBC
progression. The assumption is supported by clinical trials for
nadofaragene firadenovec, oportuzumab monatox, and
pembrolizumab, in which 100% of patients showed progression-
free survival at 3 months.

This assumption makes estimating other probabilities easier in the
model, given the limited availability of detailed data on
progression to metastatic disease. The assumption is supported
by several studies.
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Model Inputs

For population 1, the probability of moving from “Disease-free” to “Persistent/Recurrent NMIBC”
was determined from CR, when available, at 6, 9, and 12 months and were time varying. When CR
was not reported, as in the case of gemcitabine * docetaxel, HGRFS was used as a proxy for CR. For
population 2, the probability of moving from “Disease-free” to “Persistent/Recurrent NMIBC” was
determined from HGRFS survival at 6, 9, and 12 months and were time varying. The probability of
HGRFS between 12 and 24 months was used to estimate the probability of remaining in the
“Persistent/Recurrent NMIBC” Markov state for all time periods greater than 12 months.
Progression-free survival was used to estimate transitions from “Persistent/Recurrent NMIBC” to
“MIBC.” Since these estimates were not available for gemcitabine + docetaxel or the hypothetical
treatment comparator, the highest transition probability value from those calculated for
nadofaragene firadenovec and oportuzumab monatox was used (i.e., 2.6% for population 1 and
3.8% for population 2). For all other model transitions, data were collected from other longer-term
epidemiologic studies and clinical trials.

Since 12-month assessments of CR and HGRFS for nadofaragene firadenovec included biopsy, and
those for oportuzumab monatox did not, we conducted scenario analyses to estimate the impact of
using a biopsy to determine the proportion of patients classified as having recurrence. We also
varied the effectiveness of the hypothetical treatment from a CR of 0% to 40% in population 1 and a
HGRFS of 0% to 60% in population 2. These results were presented alongside the base case results.

Health state utilities for “Initial Treatment,” “Disease Free,” “Persistent/Recurrent NMIBC,” and
“MIBC” were obtained from a single study evaluating the EQ-5D in 472 patients with NMIBC.%® The
utility for “Metastatic Disease” was obtained from a study of 270 patients enrolled in the KEYNOTE-
045 trial with metastatic urothelial carcinoma.?” The “Post-Cystectomy” utility value was obtained
from a decision model report where utility was estimated from 25 urologists using the standard
gamble method.?®

Drug utilization and treatment duration, obtained from clinical trials, were used to determine total
treatment costs for nadofaragene firadenovec, oportuzumab monatox, pembrolizumab, and
gemcitabine + docetaxel. Since the prices for nadofaragene firadenovec and oportuzumab monatox
were not available at the time of this report, the price for nadofaragene firadenovec was set to the
annual price of pembrolizumab. The price of oportuzumab monatox was set at $150,000 per year,
an estimated price net of rebates that was communicated by Sesen Bio. The price for
pembrolizumab was derived using the US Department of Veteran Affairs Office of Procurement
Federal Supply Schedule (FSS) prices.?° The price for gemcitabine *+ docetaxel was estimated using
WAC, obtained from Micromedex Red Book.3° Drug cost inputs are shown in Table ES7.
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Table ES7. Drug Cost Inputs

. . . . WAC or FSS Net Price | Annual Drug
Intervention Administration .
per Unit per Dose Cost+
3x10*! vp/mL (75 mL),
Nadofaragene administered by intravesical ~ 3x10 vp/mL

Firadenovec instillation every 3 months (75 mL)
(total of 4 doses per year)

$41,084** $41,084**  $164,337**

30 mg administered by
intravesical instillation twice
weekly for first 6 weeks, then
once weekly for 6 weeks, 30 mg S4,167** S4,167**  $150,000%**
then every other week
thereafter (total of 36 doses
in first year)

Oportuzumab
Monatox

200 mg IV over 30 minutes

every 3 weeks or 400 mg IV

Pembrolizumab over 30 minutes every 6 200 mg $9,455* $9,455* $164,337
weeks for up to 24 months

(total of 17.4 doses per year)
Gemcitabine 1000 mg and

o docetaxel 37.5 mg 1000 mg $36.90 $36.90
Gemcitabine .
administered weekly for 6 and and and $437%
docetaxel . .
weeks by intravesical 160 mg $153.00 $35.86
instillation

FSS: Federal Supply Schedule, WAC: wholesale acquisition cost

“FSS as of August 26, 2020

“The estimated price for nadofaragene firadenovec was assumed to be the annual price of pembrolizumab.
""The estimated price for oportuzumab monatox was provided through communication with Sesen Bio.
*The annual drug cost includes drug acquisition cost for a full 365 days.

#The annual drug cost for gemcitabine + docetaxel was estimated for the 6-week course of therapy only.

The model estimated total discounted lifetime costs, QALYs, evLYGs, life years gained, and time in
progression-free health state, as well as cost/QALY, cost/evLYG, cost per life year, and cost per year
in progression-free state.

Base-Case Results

The cost per QALY gained, cost per evLYG, and cost per year in a progression-free state for
nadofaragene firadenovec, oportuzumab monatox, pembrolizumab, and gemcitabine + docetaxel
compared with the hypothetical treatment (with the complete response probability set to 0%), are
shown in Table ES8 (for the CIS + Ta/T1 subgroup) and Table ES9 (for the HG Ta/T1 subgroup). Both
nadofaragene firadenovec and oportuzumab monatox have incremental cost-effectiveness ratios
above $150,00 for the CIS + Ta/T1 subgroup and less than $150,00 for the HG Ta/T1 subgroup.
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Table ES8. Incremental Cost-Effectiveness Ratios for Nadofaragene Firadenovec, Oportuzumab

Monatox, Pembrolizumab, and Gemcitabine + Docetaxel Compared to the Hypothetical
Treatment Comparator in Patients with CIS * Ta/T1

Treatment Comparator Cost per QALY Cost per Cost per Cost per Year in
P Gained evLYG LYG Progression-Free State

Results Based on Prospective Studies of Instilled Therapies

Nadofaragene Hypothetical
) $251,000 $225,000 $234,000 $178,000
Firadenovec* Treatment

Oportuzumab Hypothetical
$361,000 $325,000 $347,000 $265,000
Monatox Treatment

Results Based on Prospective Studies of Systemic Therapy

Hypothetical

$114,000 $103,000 $102,000 $76,000
Treatment

Pembrolizumab

Results Based on Retrospective Studies of Instilled Therapies

Gemcitabine Hypothetical . . . .

Dominates Dominates Dominates Dominates
Docetaxel Treatment

evLYG: equal value life year gained, LYG: life year gained, QALY: quality-adjusted life year

*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Table ES9. Incremental Cost-Effectiveness Ratios for Nadofaragene Firadenovec, Oportuzumab

Monatox and Gemcitabine + Docetaxel Compared to the Hypothetical Treatment Comparator in
Patients with High Grade Ta/T1 Alone

O Comparator Cost per QALY Cost per Cost per Cost per Year in
P Gained evLYG LYG Progression-Free State

Results Based on Prospective Studies of Instilled Therapies

Nadofaragene Hypothetical
. $124,000 $112,000 $118,000 $90,000
Firadenovec* Treatment
Oportuzumab Hypothetical
2 M2 $92,000 $84,000 $86,000 $65,000
Monatox Treatment

Results Based on Retrospective Studies of Instilled Therapies

Gemcitabine Hypothetical . . . .
Dominates Dominates Dominates Dominates
Docetaxel Treatment

evLYG: equal value life year gained, LYG: life year gained, QALY: quality-adjusted life year
*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Since 12-month assessments of CR and HGRFS for nadofaragene firadenovec included a biopsy, and
those for oportuzumab monatox did not, we evaluated the impact of determining the 1) inclusion
and 2) exclusion of patients with recurrence of their bladder cancer assessed via biopsy alone for
both nadofaragene firadenovec and oportuzumab monatox. It should be noted that for
nadofaragene firadenovec, the reported numbers and proportions of patients with CR and HGRFS at
12 months were reported, including a description of patients who were diagnosed with biopsy
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alone for each group (as a note). Since biopsy was not conducted at 12 months for oportuzumab
monatox, the number of patients who had recurrence diagnosed with biopsy alone were not
known. We therefore imputed the number of patients who might have had recurrence diagnosed
via biopsy alone at 12 months (i.e. three patients in Population 1 and two patients in population 2).
Accounting for differences in 12-month assessments improved the incremental cost-effectiveness
ratios of nadofaragene firadenovec compared to oportuzumab monatox (see tables ES10 and ES11).

Table ES10. Scenario Analysis of the Incremental Cost-Effectiveness Ratios for Nadofaragene
Firadenovec and Oportuzumab Monatox in Patients with CIS £ Ta/T1 Alone Accounting for
Recurrence Being Assessed via Biopsy Alone

Inclusion of Patients | Exclusion of Patients
Treatment Comparator Base Case .. . o
Assessed via Biopsy | Assessed via Biopsy
Nadofaragene Hypothetical
. s ol $251,000 $251,000 $236,000
Firadenovec* Treatment
Hypothetical
Oportuzumab Monatox $361,000 $424,000 $361,000
Treatment

*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Table ES11. Scenario Analysis of the Incremental Cost-Effectiveness Ratios for Nadofaragene
Firadenovec and Oportuzumab Monatox in Patients with High Grade Ta/T1 Accounting for
Recurrence Being Assessed via Biopsy Alone

Inclusion of Exclusion of

Treatment Comparator Base Case Patients Assessed | Patients Assessed
via Biopsy via Biopsy

Hypothetical
Nadofaragene Firadenovec* B $124,000 $124,000 $115,000
Treatment

Hypothetical
Oportuzumab Monatox $92,000 $100,000 $92,000
Treatment

*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

In a sensitivity analysis, we varied the effectiveness of the hypothetical treatment from a CR of 0%
to 40% in population 1 and a HGRFS of 0% to 60% in population 2. As the effectiveness of the
hypothetical treatment increased, the incremental cost-effectiveness ratios of both nadofaragene
firadenovec and oportuzumab monatox also increased (see Tables ES12 and ES13).

Olnstitute for Clinical and Economic Review, 2020 Page ES17
Evidence Report - Nadofaragene Firadenovec and Oportuzumab Monatox for NMIBC Return to ToC



Table ES12. Impact of Varying the Effectiveness of the Hypothetical Treatment Comparator on the
Incremental Cost-Effectiveness Ratios for Nadofaragene Firadenovec and Oportuzumab Monatox
Compared to Hypothetical Treatment in Patients with CIS + Ta/T1

Effectiveness of Hypothetical Treatment Nadofaragene Firadenovec* Oportuzumab Monatox
(% with Complete Response at 3 months) Cost per QALY Gained Cost per QALY Gained
0% (Base Case) $251,000 $361,000
10% $256,000 $371,000

20% $261,000 $383,000
30% $274,000 $413,000

QALY: quality-adjusted life year

*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Table ES13. Impact of Varying the Effectiveness of the Hypothetical Treatment Comparator on the
Incremental Cost-Effectiveness Ratios for Nadofaragene Firadenovec and Oportuzumab Monatox
Compared to Hypothetical Treatment in Patients with High Grade Ta/T1

Effectiveness of Hypothetical Treatment
(% with Complete Response at 3 months) Cost per QALY Gained Cost per QALY Gained
0% (Base Case) $124,000 $92,000
10% $126,000 $94,000
20% $133,000 $98,000
30% $149,000 $108,000
40% $181,000 $125,000
50% $245,000 $158,000
60% $418,000 $224,000

QALY: quality-adjusted life year
*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Sensitivity Analyses

To demonstrate effects of uncertainty on both costs and health outcomes, we varied input
parameters using available measures of parameter uncertainty (i.e., standard errors) or reasonable
ranges to evaluate changes in cost per additional QALY for nadofaragene firadenovec and
oportuzumab monatox compared to the hypothetical treatment in both subgroups. The primary
drivers of model uncertainty for population 1 (CIS) were the transition probabilities for 1) disease
progression (i.e., moving from NMIBC to MIBC); 2) having recurrence, especially after 12 months
(i.e., moving from Disease Free to NMIBC after 12 months); and 3) achieving CR (treatments and the
hypothetical treatment). Although the base-case restricted direct movement from Disease Free to
MIBC, when subjected to sensitivity analyses this transition probability was also an important
contributor to the analysis results. Cost inputs had minimal impact on the cost-effectiveness
results. The utility of being in the Disease-Free state also had some impact on the model results.
Results were similar for patients in population 2 (HG Ta/T1), although the contributions of each
variable differed slightly from population 1. The full one-way sensitivity analyses are shown in
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Figures 5.2-5.5. Results of the probabilistic sensitivity analyses are shown in Tables ES14 and ES15.
Results for nadofaragene firadenovec and oportuzumab monatox were generally above a cost-
effectiveness threshold of $150,000 per QALY gained in the CIS + Ta/T1 subgroup (26.5% and 16.5%,
respectively) while those in the HG Ta/T1 subgroup were generally below $150,000 per QALY (77%
and 91%, respectively).

Table ES14. Probabilistic Sensitivity Analysis Results: Nadofaragene Firadenovec and
Oportuzumab Monatox Compared to Pembrolizumab and Hypothetical Treatment in Patients
with CIS £ Ta/T1

Cost Effective Cost Effective Cost Effective Cost Effective Cost Effective
at $50,000 per | at $100,000 per | at $150,000 per | at $200,000 per | at $250,000 per

QALY QALY QALY QALY QALY

Nadofaragene
Firadenovec

0% 3.9% 17.1% 31.0% 41.5%

Oportuzumab
0% 2.1% 12.9% 24.6% 34.8%
Monatox

QALY: quality-adjusted life year
*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Table ES15. Probabilistic Sensitivity Analysis Results: Nadofaragene Firadenovec and
Oportuzumab Monatox Compared to Hypothetical Treatment in Patients with High Grade Ta/T1

Cost Effective at | Cost Effective at | Cost Effective at | Cost Effective at | Cost Effective at
$50,000 per $100,000 per $150,000 per $200,000 per $250,000 per
QALY QALY QALY QALY QALY

Nadofaragene
. 2.1%
Firadenovec
Oportuzumab
12.6% 62.0% 82.6% 91.0% 93.9%
Monatox

QALY: quality-adjusted life year

*Price for nadofaragene firadenovec was based on annual price of pembrolizumab

Threshold Analyses

Tables ES16 and ES17 show the annual prices required to meet cost-effectiveness thresholds of
$50,000, $100,000, and $150,000 per QALY gained using the base case inputs for all other variables
except drug price.
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Table ES16. Threshold Analysis Results in Patients with CIS £ Ta/T1

Annual Price to Annual Price to Annual Price to
Achieve $50,000 | Achieve $100,000 | Achieve $150,000

Net Price per
Unit

per QALY per QALY per QALY

Nadofaragene

N/A $39,600 $70,700 $101,800

Firadenovec
Oportuzumab

. N/A N/A $23,200 $43,500 $63,900
Monatox

N/A: not available, WAC: wholesale acquisition cost

Table ES17. Threshold Analysis Results in Patients with High Grade Ta/T1

Annual Price to Annual Price to Annual Price to
Achieve $50,000 | Achieve $100,000 | Achieve $150,000
per QALY per QALY per QALY

Net Price per
Unit

Nadofaragene

N/A N/A $76,500 $136,000 $195,500

Firadenovec

Oportuzumab
. N/A N/A $89,500 $160,800 $232,200

Monatox

N/A: not available, WAC: wholesale acquisition cost

Summary and Comment

In our analysis evaluating the cost-effectiveness of nadofaragene firadenovec and oportuzumab
monatox compared to the hypothetical treatment in both subgroups, we identified several
limitations in the data available. Clinical trials evaluating nadofaragene firadenovec and
oportuzumab monatox, as well as pembrolizumab, did not include control groups, making
comparisons of these agents to each other difficult. Study samples were relatively small for each of
the studied populations. Long-term outcomes from the clinical trials suffered from a high degree of
censoring, resulting in highly unstable estimates of long-term effectiveness. There were limited
data on health care costs for patients with NMIBC and the data that did exist were dated. Similarly,
health utility estimates were not available for post-cystectomy patients and those with metastatic
disease, and some estimates had poor face validity.

Since price data were not available for nadofaragene firadenovec and oportuzumab monatox,
reliable estimates for their cost-effectiveness could not be estimated, although a threshold analysis
revealed prices that could be used as a comparison when pricing is announced. However, given
that there was no reliable comparator and that there was a high degree of uncertainty in certain
critical model parameters, these estimates should be interpreted cautiously.
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Potential Other Benefits and Contextual Considerations

Our reviews seek to provide information on potential other benefits offered by the intervention to

the individual patient, caregivers, the delivery system, other patients, or the public that would not

have been considered as part of the evidence on comparative clinical effectiveness. These

elements are listed in the table below.

Potential Other Benefits

Table ES18. Potential Other Benefits

Other Benefits Description

This intervention offers reduced complexity
that will significantly improve patient
outcomes.

This intervention will reduce important health
disparities across racial, ethnic, gender, socio-
economic, or regional categories.

This intervention will significantly reduce
caregiver or broader family burden.

This intervention offers a novel mechanism of
action or approach that will allow successful
treatment of many patients for whom other
available treatments have failed.

This intervention will have a significant impact
on improving return to work and/or overall
productivity.

Other important benefits or disadvantages
that should have an important role in
judgments of the value of this intervention.

Nadofaragene firadenovec and oportuzumab monatox are
given by bladder instillation and with similar side effects to
other therapies and would not be expected to change the
complexity of care.

Not applicable

New therapies for NMIBC unresponsive to BCG may reduce
caregiver and family burden if outcomes are improved for
those in whom existing therapies do not effectively and safely
control disease progression.

Both nadofaragene firadenovec and oportuzumab monatox
represent new therapies that reflect translational research in
which improved understanding of the mechanisms of disease
and cell transfer technologies have led to new therapies.

It is uncertain whether the availability of new treatments for
NMIBC unresponsive to BCG may allow some patients to
remain working or improve productivity at work.
Nadofaragene firadenovec is given as an instillation therapy
much less frequently than oportuzumab monatox and other
chemotherapies.
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Contextual Considerations

Table ES19. Potential Contextual Considerations

Contextual Consideration

Description

This intervention is intended for the care of
individuals with a condition of particularly high
severity in terms of impact on length of life and/or
quality of life.

This intervention is intended for the care of
individuals with a condition that represents a
particularly high lifetime burden of illness.

This intervention is the first to offer any
improvement for patients with this condition.

Compared to “the comparator”, there is significant
uncertainty about the long-term risk of serious side
effects of this intervention.

Compared to “the comparator”, there is significant
uncertainty about the magnitude or durability of
the long-term benefits of this intervention.

There are additional contextual considerations that
should have an important role in judgments of the
value of this intervention.

Health-Benefit Price Benchmarks

For patients with NMIBC unresponsive to BCG, there is a
need for new bladder-preserving treatments. Currently,
guidelines recommend physicians discuss that radical
cystectomy is the most effective available treatment.
Though many patients initially respond to instillation
therapy with BCG or chemotherapies, recurrence and
progression is common. These individuals face the risk of
muscle invasive and metastatic disease, and even death
due to bladder cancer.

The FDA permitted single-arm trials of nadofaragene
firadenovec and oportuzumab monatox because
randomizing patients to placebo or minimally effective
therapies was not felt to be ethical, and the only
alternative is radical cystectomy.

The single-arm trials of nadofaragene firadenovec and
oportuzumab demonstrated few serious harms and there
were low discontinuation rates. Questions remain about
the development of new side effects over time.

For new medicines that have been evaluated in single-
arm trials with most patients recurring or progressing
over time, it is uncertain whether delaying or avoiding
cystectomy could result in a loss of cure if the cancer
progresses.

Nadofaragene firadenovec and oportuzumab monatox
are instilled into the bladder and are intended to work
locally. Pembrolizumab which is given systemically has
the potential to cause serious complications but may
have the added advantage of preventing spread beyond
the bladder.

As there were discrepancies in the clinical trials of nadofaragene firadenovec and oportuzumab

monatox in how recurrence was assessed at 12 months (biopsy was conducted in all patients for

nadofaragene firadenovec but not for oportuzumab monatox), we calculated two different

scenarios: 1) an optimistic scenario excluding the recurrences identified by biopsy alone at the 12-

month CR and HGRFS outcomes in both nadofaragene firadenovec and oportuzumab monatox

studies; and 2) a conservative scenario assuming the recurrences identified by biopsy alone at the

12-month CR and HGRFS outcomes did happen in both the nadofaragene firadenovec and

oportuzumab monatox studies. We included both scenarios in calculating the health-benefit price

benchmarks.
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The ICER health benefit price benchmark (HBPB) is a price range suggesting the highest price a
manufacturer should charge for a treatment, based on the amount of improvement in overall
health patients receive from that treatment, when a higher price would cause disproportionately
greater losses in health among other patients due to rising overall costs of health care and health
insurance. Inshort, it is the top price range at which a health system can reward innovation and
better health for patients without doing more harm than good.

The HBPB range for nadofaragene firadenovec across both scenarios and both populations range
from $118,400 to $198,100 per year. The HBPB range for oportuzumab monatox ranges from
$119,400 to $204,300 per year. Note that determining an appropriate and fair health-benefit based
price for this heterogeneous group of patients is made even more difficult by not having evidence
on potential comparators, and that our base case assumption of no benefit to comparator therapy
means the estimates above should be considered as upper bounds on prices.

Potential Budget Impact

We used the cost-effectiveness model to estimate the potential total budgetary impact of
treatment with nadofaragene firadenovec or oportuzumab monatox for adults 18 years and older
with BCG-unresponsive/refractory, high risk NMIBC, graded as CIS + Ta/T1 or non-CIS with HG
Ta/T1. As these products are under FDA review and prices have not been announced by the
manufacturers, we used assumed placeholder prices and the three population-weighted threshold
prices (at $50,000, $100,000, and $150,000 per QALY) for nadofaragene firadenovec and
oportuzumab monatox in our estimates of budget impact. Pembrolizumab was not included in this
analysis because of its established presence in the market.

This potential budget impact analysis includes the estimated number of individuals in the US who
would be eligible for these treatments. To estimate the size of the potential candidate population
for treatment, we used the total number of adults 18 years and older with BCG-
unresponsive/refractory, high risk NMIBC, graded as CIS + Ta/T1 or non-CIS with HG Ta/T1.

The National Cancer Institute’s Surveillance, Epidemiology and End Results Program (SEER)
estimates that prevalence of bladder cancer was 712,614 people in the US in 2017.% Kirkali et al.
estimated that approximately 70% of bladder cancers present as NMIBC, with approximately 70%
classified as Ta, 20% as T1, and 10% as CIS.” We assumed that T1 and CIS are considered high-grade
disease while 10% of Ta cancers are considered high grade,! and that approximately 38% will be
classified as BCG non-responders.3? Applying these proportions to the estimated prevalent NMIBC
population, we arrived at an estimate of 70,135 individuals as the eligible population for these
treatments, with 73% (51,180) being Ta and T1 patients and 27% (18,956) being CIS patients.
Among these eligible patients, we assumed a 20% uptake each year over five years, or 14,027
patients per year. We assumed that these patients would otherwise have been treated with “usual
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care” as typified by the hypothetical treatment used in the base case (i.e., no specific bladder
cancer-related treatment).

Figure ES4 illustrates the cumulative per-patient budget impact calculations for nadofaragene
firadenovec and oportuzumab monatox compared to the “usual care” comparator, based on the
assumed placeholder prices of $164,337 and $150,000 per one year of treatment, respectively. The
average potential budgetary impact for nadofaragene firadenovec was an additional per-patient
cost of approximately $128,000 in year one, with net savings in following years leading to a decline
in cumulative costs to approximately $103,000 by year five. The average potential budgetary
impact for oportuzumab monatox followed a similar pattern, with an additional per-patient cost of
approximately $123,000 in year one and net savings in following years leading to a decline in
cumulative costs to approximately $94,000 by year five.

Figure ES4. Cumulative Net Cost Per Patient Treated with Nadofaragene Firadenovec and
Oportuzumab Monatox at Assumed Placeholder Price Over a Five-Year Time Horizon
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As shown in Figure ES4, approximately 51% of eligible patients could be treated with nadofaragene
firadenovec in a given year without crossing the ICER budget impact threshold of $819 million at the
assumed placeholder price. Approximately 49% and 76% of patients could be treated in a given
year without crossing the budget impact threshold at the $150,000 and $100,000per QALY
threshold prices, respectively. All eligible patients could be treated at the $50,000 per QALY
threshold price, reaching 61% of the potential budget impact threshold.

Figure ESS5. Budgetary Impact of Nadofaragene Firadenovec in BCG-Unresponsive/Refractory,
High Risk NMIBC Patients
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As shown in Figure ES6, approximately 54% of eligible patients could be treated with oportuzumab
monatox in a given year without crossing the ICER budget impact threshold of $819 million at the
assumed placeholder price. Approximately 43% and 65% of patients could be treated in a given
year without crossing the budget impact threshold at the $150,000 and $100,000 per QALY
threshold prices, respectively. All eligible patients could be treated at the $50,000 per QALY
threshold price, reaching 74% of the potential budget impact threshold.
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Figure ES6. Budgetary Impact of Oportuzumab Monatox in BCG-Unresponsive/Refractory, High
Risk NMIBC Patients
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1. Introduction

1.1 Background

Background

Bladder cancer is the most common cancer involving the urinary system. Overall, bladder cancer is
the sixth most common cancer in the United States (US), with approximately 80,000 new cases each
year and 17,700 deaths.? The cells lining the inside of the bladder, the urothelium, account for
90% of bladder cancers in the US. Thus, bladder cancer in this report refers to these urothelial
cancers (previously called transitional cell).

Bladder cancer usually presents with blood in the urine (hematuria) that is typically painless and
intermittent.® Individuals with bladder cancer can also have irritative symptoms such as frequency,
urgency, or pain when urinating. In most patients, the cancer is confined to the bladder and is
treated with limited surgical removal and local instillation of medicine into the bladder (intravesical
therapy). Bladder cancer can have a large effect on patients’ lives, particularly if the cancer does
not respond adequately to standard therapy. The impact on patients includes the side effects of
treatments given, the time and costs of surveillance, and the morbidity and effects on quality of life
if definitive surgery is performed to entirely remove the bladder (cystectomy).** In addition to
cystectomy’s impact on how people normally void, the surgery also involves removal of the
prostate for men and may involve the uterus, ovaries, and anterior vagina for women. This can
affect sexual function. The overall cost of health care for those with bladder cancer is estimated to
be $4-5 billion annually in the US.®

The evaluation of patients with hematuria or urinary symptoms includes a history, physical
examination, and tests. Risk factors for bladder cancer broadly include chemical and environmental
exposures such as cigarette smoking and chemical carcinogens that are ingested or found in the
workplace, as well as genetic abnormalities and chronic bladder irritation.33 The risk of bladder
cancer increases with age and bladder cancer is more common in men than women. Bladder cancer
is more common in non-Hispanic whites, but survival for those with bladder cancer is lowest in
blacks.?* It is rare in those younger than 40 years old and diagnosis is most common in the late
sixties or early seventies.® Thus, testing for bladder cancer should be considered in older
individuals with macroscopic (visible to the eye) hematuria, urinary symptoms or asymptomatic
microscopic hematuria (only noted on testing) in the absence of already identified causes.3®
Though cytology testing of the urine can identify cancer cells, results can be falsely negative
particularly for those with low-grade tumors. As a result, direct examination of the lining of the
bladder with a fiberoptic scope test, called a cystoscopy, permits taking biopsy specimens and is the
standard way to diagnose bladder cancer.

OInstitute for Clinical and Economic Review, 2020 Page 1
Evidence Report - Nadofaragene Firadenovec and Oportuzumab Monatox for NMIBC Return to ToC



For those diagnosed with bladder cancer, initial treatment involves a procedure called transurethral
resection of bladder tumor (TURBT) to remove identified tumors. Staging focuses on differentiating
invasive from localized, non-muscle invasive bladder cancer (NMIBC) and whether it has spread
beyond the bladder (metastatic cancer). Subsequent treatment of NMIBC is based upon staging of
the TURBT as well as imaging tests, such as computed tomography (CT), to identify cancers in other
parts of the urinary system such as the kidneys and ureters (the tubes that drain urine from the
kidneys to the bladder).® When initially diagnosed, NMIBCs comprise around 70% of bladder
cancers and are classified based upon biopsy results as: 1) papillary or polyps extending from the
lining into the bladder itself (Ta, about 70%); 2) flat, superficial growths (carcinoma in situ [CIS] or
tumor in situ [Tis], about 10%); and 3) tumors growing below the superficial lining cells but not into
the deeper muscular layer of the bladder wall (submucosa or lamina propria, or T1, about 20%).’
NMIBCs are further classified based upon histologic grade (low vs. high).

Primary treatment of NMIBC involves removal of visible cancer with TURBT followed by intravesical
therapy for those at increased risk for progression to muscle invasive disease. Bacillus Calmette-
Guerin (BCG), an attenuated live form of Mycobacterium bovis, is the standard initial intravesical
therapy. Due to limited and variable supplies of BCG, intravesical chemotherapy treatments are
also used.® An initial course of therapy involves repeated instillations via a catheter into the
bladder. If a response is seen, subsequent maintenance treatment is provided, usually on a less
intense schedule. BCG and other intravesical treatments all cause bladder irritation that commonly
results in pain, urinary frequency, and urgency. Moreover, these treatments require doctor visits
on a weekly or monthly schedule depending on whether it is initial or maintenance treatment.

Though the prognosis for NMIBC is good, and available treatment with BCG or other intravesical
therapy in addition to TURBT is effective, many patients will experience a recurrence.® In patients
with NMIBC, cystectomy is usually curative, but given its morbidity and the decrease in quality of
life after the procedure, many patients prefer to accept some risk of cancer progression rather than
undergo cystectomy. For those with recurrence long after completing treatment, retreatment with
BCG is the standard of care. However, for those with BCG-unresponsive disease, meaning they have
progression during treatment with BCG (refractory disease) or relapse soon after stopping therapy,
current treatment guidelines include use of other intravesical treatment used alone or in
combination, and for those at high risk of progression, consideration of cystectomy.® Instillations
of chemotherapeutic agents such as gemcitabine (an antimetabolite) either alone or alternating
with another chemotherapeutic agent (docetaxel, a taxane) are commonly used,!! and the
systemically-administered immunotherapy agent pembrolizumab (Keytruda®) that was first
approved for advanced bladder cancer and was subsequently approved for NMIBC (BCG-
unresponsive CIS disease) in January 2020.2

Current therapies for BCG-unresponsive NMIBC are not successful in many patients, either due to
lack of initial response, side effects, or loss of effectiveness over time. Given this, there is a need
for new bladder-preserving treatments in those with BCG-unresponsive NMIBC.!?
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Interventions
Nadofaragene Firadenovec

Nadofaragene firadenovec (Adstiladrin®) uses a nonreplicating recombinant adenovirus vector that
encodes the human interferon alfa-2b gene.'®> Adenovirus is a virus that causes the common cold
and has been modified to introduce a gene for interferon, a protein made by the body that it uses
to fight infections or cancer cells. Nadofaragene firadenovec uses Syn3, a polyamide surfactant, to
enhance transfer of the recombinant adenovirus into cancer cells.}* When the viral vector inserts
the gene into the bladder cancer cells, this stimulates the cells to produce interferon that can then
kill the cancerous cell. Itis instilled as an intravesical treatment every three months. The Biologics
License Application (BLA) seeking approval for the treatment of BCG-unresponsive NMIBC for
nadofaragene firadenovec was accepted for priority review on 11/25/2019. However the FDA
issued a Complete Response Letter on 05/31/2020 requesting additional information regarding

manufacturing.
Oportuzumab Monatox

Another new target for intravesical treatment is the epithelial cell adhesion molecule (EpCAM)
positive cancer cell.3” Oportuzumab monatox (Vicineum®) is an antibody-drug conjugate which
combines a monoclonal antibody specific for EpCAM on the surface of tumor cells with an agent
that can kill the cells.’® A recombinant fusion protein with a humanized anti-EpCAM single-chain
antibody is linked to a bacterial toxin, Pseudomonas exotoxin A. Oportuzumab monatox uses the
EpCAM antibody to bind to the cancer cell and then releases the toxin into the cell, inducing cell
death (apoptosis). It is instilled twice a week for six weeks, then weekly for six weeks (induction
phase). Patients who were disease-free at three months received maintenance instillations every
two weeks for up to two years. A rolling BLA submission seeking approval for the treatment of BCG-
unresponsive NMIBC for oportuzumab monatox was submitted on 12/9/2019 and is expected to be
complete in late 2020.

1.2 Scope of the Assessment

The assessment is described on the following pages using the PICOTS (Population, Intervention,
Comparators, Qutcomes, Timing, and Settings) framework. Evidence was abstracted from
randomized controlled trials and single-arm trials as well as high-quality systematic reviews; high-
quality comparative cohort studies as well as retrospective case series were considered, particularly
for long-term outcomes and uncommon adverse events (AEs). Our evidence review included input
from patients and patient advocacy organizations, data from regulatory documents, information
submitted by manufacturers, and other grey literature when the evidence meets ICER standards
(for more information, see ICER’s grey literature policy).
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All relevant evidence was synthesized qualitatively or quantitatively. Wherever possible, we sought
out head-to-head studies of the interventions and comparators of interest. We also considered
combined use of direct and indirect evidence in network meta-analyses of selected outcomes.

Populations

The population of focus for the review is adults with BCG-unresponsive, high risk NMIBC. This
includes patients with biopsy findings showing CIS + Ta/T1 (population 1) or non-CIS with high grade
(HG) Ta/T1 (population 2).

Unresponsive populations include both patients whose cancers did not respond to a reasonable
course of treatment with BCG or other chemotherapeutics and patients whose cancers recurred
after treatment within a short period of time (6-12 months).1®

Interventions
The following new intravesical therapies were evaluated:

e Nadofaragene firadenovec (Adstiladrin®)
e Oportuzumab monatox (Vicineum®)

Comparators

We compared nadofaragene firadenovec and oportuzumab monatox to each other and to other
bladder-preserving therapies:

e Systemic pembrolizumab (Keytruda®)
e Intravesical therapy with gemcitabine with or without (*) docetaxel

Outcomes
We looked for evidence on the following outcomes of interest:
Efficacy Outcomes:

e Complete response

e Duration of response

e Recurrence-free survival (including type of recurrence, e.g., T1)
e Progression-free survival

e Disease-free survival

e Event-free survival

e Health-related quality of life
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e Mortality

e (Cystectomy

e Metastatic disease

e Recurrence requiring repeat treatment
e Sexual function

e Treatment burden

e Employment-related outcomes

Safety Outcomes:

e Serious adverse events
e Adverse events leading to discontinuation
e Treatment-emergent adverse events (e.g.)
o Infection
o Lower urinary tract symptoms
o Incontinence
o Systemic side effects
e Development of antibodies to adenovirus
e Shedding of adenovirus

1.3 Definitions

There are varying ways to define the population of patients with BCG-unresponsive, non-muscle
invasive bladder cancer (NMIBC), and these definitions have changed over time.!!? The following is a
list of common definitions that are used.

BCG unresponsive refers to patients with: 1) persistent high-grade disease at six months despite
adequate BCG (at least five of six induction instillations and at least one maintenance dose [two of
three instillations] in a six-month period), 2) any stage or grade progression within the first three
months after the first BCG cycle, or 3) recurrence of high-grade disease after achieving a disease-
free state at six months after adequate BCG and within six months of the last BCG exposure.3® A
fourth group includes patients with persistent or recurrent CIS within 12 months for whom two
courses of BCG (or adequate BCG) have failed.?® Broadly, BCG unresponsive includes those with
BCG refractory and relapsing disease.

BCG failure refers to NMIBC that recurs or progresses within six months of BCG therapy.*® This is a
broader definition that includes BCG-unresponsive disease as well as other reasons for failing BCG
treatment. These subclassifications were defined by O’Donnell and Boehle as follows:*?

e BCG refractory refers to a failure to achieve a disease-free status within the first six months
after induction BCG with maintenance or retreatment.
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e BCG resistant refers to a recurrent or persistent lower stage/grade tumor at three months
with a complete response at six months.

e BCG relapsing includes recurrence of disease after a disease-free status was achieved within
six months.

e BCG intolerant refers to disease recurrence after an inadequate treatment course due to
serious adverse effects or symptomatic intolerance.

The most common outcomes reported in the trials of NMIBC are complete response (CR) and high-
grade recurrence free survival (HGRFS).

Complete response is the primary outcome when patients have active disease at study entry and is
defined as a negative urine test for cancer cells, a normal bladder appearance on cystoscopy and/or
biopsy results showing disappearance of cancer cells.3® Since patients with Ta/T1 only disease will
have had resection of the tumor with a TURBT prior to study entry, this definition does not apply.

The FDA defines complete response as either: 1) negative cystoscopy and urine cytology or 2)
positive cystoscopy with benign disease on biopsy or low-grade NMIBC and negative cytology at
pre-determined time periods (typically 3, 6, 9, and 12 months after initial treatment).
https://www.fda.gov/media/101468/download. This FDA definition permits assessing outcomes
for all patients and at all follow-up points. In addition, this definition does not include cancer found
in the upper tract or prostatic urethra for the intravesical instillation treatments. However, for

systemic therapies the presence of urothelial cancer outside of the bladder would lead to
considering the patient as not having a complete response.

High-grade recurrence free survival (HGRFS) refers to survival without the reappearance of high-
risk disease after the start of therapy.3® This is most relevant for patients with fully resected high
grade papillary disease (Ta) since they have no evidence of disease at study entry and for those who
have had a complete response to the study therapy. For the purposes of determining the duration
of a complete response, the FDA defines a recurrence as findings on follow-up that no longer meet
the above definition for a complete response.

Functional Assessment of Cancer Therapy-General (FACT-G): FACT-G is a patient-reported outcome
measure that is commonly used to assess health-related quality of life in cancer patients, covering
four domains: physical, functional, emotional, social/family. It offers additional cancer-specific
guestions that may affect a patient’s quality of life (e.g., FACT-BI for bladder cancer patients)
(https://www.facit.org/measures/FACT-BI)
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Timing

Evidence on intervention effectiveness was derived from studies of at least six months’ duration
and evidence on harms from studies of at least three months’ duration.

Settings
All relevant settings were considered, with a focus on outpatient settings in the US.

1.4 Potential Cost-Saving Measures in NMIBC

ICER includes in its reports information on wasteful or lower-value services in the same clinical area
that could be reduced or eliminated to create headroom in health care budgets for higher-value
innovative services (for more information, see https://icer-review.org/material/2020-value-

assessment-framework-final-framework/). These services are ones that would not be directly

affected by therapies for NMIBC (e.g., reduction in need for cystectomy), as these services will be
captured in the economic model. Rather, we are seeking services used in the current management
of NMIBC beyond the potential offsets that arise from a new intervention. During stakeholder
engagement and public comment periods, ICER encouraged all stakeholders to suggest services
(including treatments and mechanisms of care) currently used for patients with NMIBC that could
be reduced, eliminated, or made more efficient. No suggestions were received.
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2. Patient Perspectives

2.1 Methods

In developing and executing this report, we received valuable input from individual patients and
patient advocacy groups throughout the scoping and evidence development process. We received
open input and public comments on our draft scoping document from two patient advocacy groups
and five patients treated for bladder cancer. Below we summarize the key insights derived from
this input.

2.2 Impact on Patients

Patients with bladder cancer described different personal stories, but they identified common
themes that emphasize the need for better therapeutic options, the demands of current treatment,
the possible tradeoff between deciding to avoid or delay removal of the bladder (cystectomy) with
risking the progression of the cancer, and the impact of bladder cancer on quality of life regardless
of whether they keep their bladder or have it removed.

Though some patients derive benefit from existing therapies, many have high-risk NMIBC that does
not respond. Even for those whose cancers respond, there is a need for ongoing treatment, and
that treatment can subsequently fail for a variety of reasons. For some, the cancer progresses
despite treatment or shortly after a pause in the treatment. For others, side effects require
patients to stop therapy. The net result is that for many patients with NMIBC that is unresponsive
to BCG, there are limited treatment options available that are bladder preserving.

Patients and patient advocacy groups highlighted the deficiencies of currently available treatments
for patients with BCG-unresponsive NIMBC. Even for patients with cancers that benefit from BCG,
BCG is associated with side effects including burning, sense of urinary urgency, and discomfort in
the groin/pelvis. Over time, these side effects can become more severe, sometimes chronic, and
can lead to switching to other substances that are instilled into the bladder, but similar side effects
are also seen for other available treatments.

Because BCG and all other substances instilled into the bladder do not lead to a cure for most
patients, treatment needs to be continued after an induction course for those who have a positive
response. This maintenance therapy is burdensome in that it requires regular visits to a doctor’s
office where the substance is instilled into the bladder and the patient has to wait for up to a few
hours before they can void. Many treatments occur several times a week to several times a month,
and regular monitoring with cystoscopies and other tests are needed to look for response,
recurrence, or progression during treatment and between courses. Since the start of the COVID-19
pandemic, treatment regimens that require fewer office visits are also viewed as less risky.
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Patients also face the burden of deciding whether to undergo cystectomy. For all patients with
BCG-unresponsive NMIBC, guidelines recommend that doctors discuss the potential role of
cystectomy. This is because these patients have localized disease that has not yet spread beyond
the bladder. Delaying surgery and instead opting for instillation therapy into the bladder runs the
risk of disease progression or even death, whereas cystectomy is likely to be curative in those with
only localized cancer. By selecting bladder-preserving treatments, it is possible that progression to
metastatic disease may occur and that cystectomy is then no longer a curative option for the
patient. The net result is that patients grapple with the stress of a potential tradeoff between the
permanent loss of their bladder and some sexual dysfunction with the risk of disease progression
and decreasing the possibility of a cure.

Since bladder cancer often affects older individuals with other pre-existing problems, many patients
may not be healthy enough to undergo cystectomy. Even for those in whom cystectomy is an
option, no one wants to have their bladder removed. Patients emphasized that surgery not only
removes the bladder but also the prostate in men and the uterus and ovaries in women. The
impact of cystectomy is large, not only for maintaining the ability to normally void, but cystectomy
can have a large negative impact on sexual function.

For those considering cystectomy, most will have a urinary diversion where the urine drains
through an opening in the side of the abdomen into a bag. There is the possibility of creating a
“neobladder” or artificial bladder from a section of the bowel. One patient who had cystectomy
with the creation of an artificial bladder described it as not a treatment for the “faint of heart.” The
patient also emphasized that one needs to be in good physical health to have such a surgery and
that for many this “gold standard” treatment may not be an option.

For all these reasons mentioned, patients and patient advocacy groups highlighted the profound
impact of BCG-unresponsive NMIBC on quality of life. The rigors of treatment in terms of time and
side effects, the burden of treatment decisions, the need for regular surveillance for recurrence or
progression, and the uncertainty associated with managing bladder cancer over time — all of these
factors place a large burden on patients. Finally, bladder cancer is one of the costliest cancers to
treat. Even with insurance coverage, there is a financial burden on patients, not only in terms of
out of pocket expenses for the medical treatment, but also for the time and costs involved in travel
to treatments and monitoring. For those still working, bladder cancer can result in disability or lost
productivity and wages.

2.3 Impact on Caregivers and Families

Similar to patients, bladder cancer can have a major impact on their families and caregivers. The
same factors that impact patients — the rigors of treatment in terms of travel and time, the need for
regular surveillance for recurrence or progression, and increased difficulty with managing activities
of daily living and inability to work or decreased productivity — all of these factors and their cost can
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also have a significant impact on families and caregivers. This burden may not only fall upon aging
spouses, but also children and other family/friends who may have to interrupt their work and
personal life to help care for the patient.
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3. Summary of Coverage Policies and Clinical

Guidelines

3.1 Coverage Policies

As nadofaragene firadenovec and oportuzumab monatox are yet to be approved by the FDA,
coverage policies are not widely available for these new therapies. We were able to locate one
clinical policy issued by Centene Corporation for nadofaragene firadenovec that will become
effective upon its approval by the FDA. The policy states that criteria for initial approval and
continuation of therapy will mirror the FDA label for nadofaragene firadenovec.*?

We were not able to locate any publicly available coverage policies for oportuzumab monatox.

3.2 Clinical Guidelines

Below, we summarize clinical guidelines pertaining to BCG-unresponsive, high-risk NMIBC from the
National Comprehensive Cancer Network (NCCN), American Urological Association (AUA) and
Society of Urologic Oncology (SUO), and the National Institute for Health and Care Excellence
(NICE). Though all three sets of guidelines provide recommendations for low-risk and more
advanced disease, we have focused on guidelines relevant to the populations of interest in this
review. While it is not yet clear where nadofaragene firadenovec and oportuzumab monatox will
fall in the recommended treatment pathways, we anticipate that they will be incorporated similarly
to the other instilled therapies.

National Comprehensive Cancer Network, 2020

The NCCN released an update to its Clinical Practice Guidelines in Oncology for Bladder Cancer in
July 2020. The guidelines divide treatment recommendations according to non-muscle invasive (Ta,
T1, and Tis) and muscle-invasive (2T2) bladder cancer, and base recommendations on the findings
of biopsy and TURBT specimens. They recommend that NMIBC should generally be managed with
intravesical therapy, or cystectomy for very high-risk patients who are able to tolerate the
procedure.

Patients with recurrent or persistent high-grade Ta, T1, or Tis following treatment with BCG or
intravesical chemotherapy should receive a cystoscopy. If the cystoscopy is positive, the patient
should undergo a repeat TURBT followed by treatment with intravesical chemotherapy
(gemcitabine or mitomycin) or cystectomy.
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If residual disease is seen after TURBT, the guidelines recommend that patients with persistent Ta,
T1, and Tis disease proceed to cystectomy because it has the best data for cure. For patients with
recurrent Ta or T1 disease who are ineligible for or have elected not to undergo cystectomy,
clinicians may consider chemoradiotherapy or a clinical trial. Nonsurgical candidates with recurrent
Tis with or without papillary tumors may also be treated with pembrolizumab.

American Urological Association and Society of Urologic Oncology, 20163!

A multidisciplinary guideline panel formed by the AUA and SUO released joint guidelines for the
diagnosis and treatment of non-muscle invasive bladder cancer in 2016 and amended the guidelines
in 2020. The guidelines emphasize the importance of predicting risk of recurrence and progression
to treat the disease.

The panel strongly recommends that if a patient is high risk and has newly diagnosed CIS, high-
grade T1, or high-risk Ta urothelial carcinoma, a clinician should first administer a six-week
induction course of BCG. If a patient has persistent or recurrent disease after a second course of
BCG, a clinician should offer radical cystectomy. If the patient is ineligible for or chooses not to
undergo cystectomy, a clinician may recommend clinical trial enrollment or offer an alternative
intravesical therapy. Patients with CIS may also be offered treatment with systemic pembrolizumab
at this point.

National Institute for Health and Care Excellence, 2015%

NICE released guidelines for the diagnosis and management of bladder cancer in 2015. The
guidelines were re-assessed in 2019 and determined to be consistent with the evidence base.

The guidelines suggest that patients with high-risk NMIBC should be offered the choice of
intravesical BCG or radical cystectomy. The choice should be made based on a discussion with the
patient about the benefits and risks of each treatment.

Patients with recurrent or persistent NMIBC following induction treatment with BCG should be
referred to a specialist urology multidisciplinary team. The team may offer radical cystectomy, or
further intravesical therapy if the patient is ineligible for or declines to undergo cystectomy.
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4. Comparative Clinical Effectiveness

4.1 Overview

To inform our review of the comparative clinical effectiveness of nadofaragene firadenovec and
oportuzumab monatox for BCG-unresponsive NIMBC, we systematically identified and synthesized
the existing evidence from available clinical studies. Our review focused on clinical benefits, as well
as potential harms (treatment-related AEs) of these agents compared to each other and to systemic
pembrolizumab and intravesical gemcitabine + docetaxel. We sought evidence on all outcomes
listed in Section 1.2. Methods and findings of our review of the clinical evidence are described in
the sections that follow.

4.2 Methods

Data Sources and Searches

Procedures for the systematic literature review assessing the evidence on new therapies for BCG-
unresponsive NMIBC followed established best research methods.**® We conducted the review in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.*’” The PRISMA guidelines include a checklist of 27 items, which are described
further in Appendix Table Al.

We searched MEDLINE, EMBASE, Cochrane Database of Systematic Reviews, and Cochrane Central
Register of Controlled Trials for relevant studies. Each search was limited to English-language
studies of human subjects and excluded articles indexed as guidelines, letters, editorials, narrative
reviews, case reports, or news items. We included abstracts from conference proceedings
identified from the systematic literature search. All search strategies were generated utilizing the
Population, Intervention, Comparator, and Study Design elements described above. The proposed
search strategies included a combination of indexing terms (MeSH terms in MEDLINE and EMTREE
terms in EMBASE), as well as free-text terms.

To supplement the database searches, we performed manual checks of the reference lists of
included trials and systematic reviews and invited key stakeholders to share references germane to
the scope of this project. We also supplemented our review of published studies with data from
conference proceedings, regulatory documents, information submitted by manufacturers, and
other grey literature when the evidence met ICER standards (for more information, see https://icer-
review.org/methodology/icers-methods/icer-value-assessment-framework-2/grey-literature-

policy/). Where feasible and deemed necessary, we also accepted data submitted by
manufacturers “in-confidence,” in accordance with ICER’s published guidelines on acceptance and
use of such data (https://icer-review.org/use-of-in-confidence-data/).
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Study Selection

We included evidence on nadofaragene firadenovec, oportuzumab monatox, and pembrolizumab
from all relevant published clinical studies irrespective of whether they used a comparative study
design. With respect to gemcitabine + docetaxel, retrospective studies were also included. Phase |
trials were also included if the study included more than 10 patients in the target population and
reported clinical outcomes of interest. We excluded abstracts which reported duplicative data
available in published articles.

Data Extraction and Quality Assessment

Two reviewers extracted key information from the full set of accepted studies. We used criteria
employed by the US Preventive Services Task Force (USPSTF) to assess the quality of clinical trials.
For more information on data extraction and quality assessment, see Appendix D.

Assessment of Level of Certainty in Evidence

We used the ICER Evidence Rating Matrix to evaluate the level of certainty in the available evidence

of a net health benefit among each of the interventions of focus (see Appendix D).*®
Data Synthesis and Statistical Analyses

Data on relevant outcomes were summarized in evidence tables (see Appendix Table D3) and
synthesized qualitatively in the body of the review. Based on the lack of availability of sufficiently
similar trials, we were unable to conduct quantitative synthesis in the form of meta-analysis or
network meta-analysis (NMA) to compare outcomes for nadofaragene firadenovec and
oportuzumab monatox.

4.3 Results

Study Selection

Our literature search identified 959 potentially relevant references (see Appendix Figure Al), of
which 27 references met our inclusion criteria. Primary reasons for study exclusion included study
populations outside our scope, reporting of outcomes not relevant to this review, and conference
abstracts or posters reporting data subsequently published in peer-reviewed literature.

Of the 27 references, three references represented three trials of nadofaragene firadenovec. Five
references represented three trials of oportuzumab monatox. Five references represented one trial
of systemic pembrolizumab. Eleven references represented 11 studies of gemcitabine alone and
five references represented five studies of gemcitabine in combination with docetaxel. One
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conference abstract of a study of gemcitabine in combination with docetaxel met eligibility criteria
for inclusion, but there was insufficient information to categorize outcomes in a similar manner to
the other therapies at the time of the report.

Full details of all studies included in our systematic literature review are provided in Appendix D.
Key trial details including participant characteristics and clinical benefits are presented below.

Quality of Individual Studies

The three trials of nadofaragene firadenovec and three trials of oportuzumab monatox were non-
randomized and lacked a placebo or usual care control group and thus we did not assign any quality
rating to these trials. Additional details regarding the specifics of the trials can be found in
Appendix D. The limitations, uncertainties, and gaps in evidence of these trials are discussed in the
Uncertainties and Controversies section.

Assessment of Publication Bias

To assess for publication bias, we searched for studies completed more than two years ago which
would have met our inclusion criteria, and for which no findings have been published. Given the
emerging nature of the evidence base for newer treatments, we performed an assessment of
publication bias for nadofaragene firadenovec and oportuzumab monatox using the
clinicaltrials.gov database of trials. We did not find any evidence for publication bias for completed
trials of nadofaragene firadenovec or oportuzumab monatox. However, at the time of this report,
only interim data from ongoing studies for both nadofaragene firadenovec and oportuzumab
monatox were available and these results have not been published and subject to peer review.

Interventions

Trials of Nadofaragene Firadenovec

We identified three single-arm trials of nadofaragene firadenovec that met our inclusion criteria
(Table 4.1).194950 We did not identify any studies directly comparing nadofaragene firadenovec to
oportuzumab monatox or to any of the comparators.

Key Trials of Nadofaragene Firadenovec

Phase Il NCT02773849

Evidence to inform our assessment of nadofaragene firadenovec was mainly derived from interim
results from NCT02773849, a Phase lll, US-based, open-label, single-arm trial.1® The study enrolled
157 adults with BCG-unresponsive NMIBC with pathologic findings of CIS with or without () HG
Ta/T1 disease or HG Ta/T1 disease alone.'® Most patients (96%) received at least two previous
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courses of BCG treatment within a 12-month period.?* Patients underwent cystoscopy every three
months; if no evidence of HG disease was detected, a further dose of nadofaragene firadenovec
was administered every three months at three, six, and nine months after initial instillation. A
biopsy was required in addition to cytology and cystoscopy for all patients at 12 months. At the
time of this report, only interim results were available from the Phase Il study, which we
supplemented with data from conference abstracts and data provided by the manufacturer.

Phase Il SUO-CTC NCT01687244

NCT01687244 was an open-label, US-based parallel-arm multicenter trial in which patients were
randomized to receive intravesical nadofaragene firadenovec at dose of 1 (low dose) or 3 (high
dose) x10 vp/mL.*® The study enrolled 40 adults with BCG-refractory or relapsed NMIBC with CIS +
HG Ta/T1 disease or HG Ta/T1 disease alone. BCG-refractory was defined as no response to BCG
after six months. BCG relapse was defined as a recurrence within one year after a CR to adequate
BCG treatment. Patients underwent cystoscopy every three months; if no HG recurrence was
observed, patients were retreated at months three, six, and nine after initial treatment.

Phase | Dinney 2013

In this open-label, dose-escalating, US-based multicenter Phase | trial, 17 adults with recurrent
NMIBC after BCG with CIS + HG Ta/T1 or Ta/T1 alone were given a single treatment of intravesical
nadofaragene firadenovec (3x10° to 3x10* vp/mL) and assessed for toxicity, gene transduction, and
CR at three months.>®
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Table 4.1. Trials of Nadofaragene Firadenovec

Dose(s) Evaluated | Inclusion Criteria m Baseline Characteristics

Primary:

e CRinCIS £ HG Ta/T1

Safety population:
e 107 (68%) CIS £ HG

BCG- . Secondary: Ta/T1

:r':/rﬁ;z(:;ii:e e Durability of CR in e 50 (32%) HG Ta/T1 only
(oo py LY EN Intravesical rAd- CIS + HG Ta/T1 or patients with CIS £ e Median age (IQR): 71
N=157 IFNa/Syn3 3x10*! HG Ta/T1 only; At HG Ta/T1 years (66-77)
Phase Ill vp/mL every 3 least 2 prior ’ Rate and durability e 129 (82%) Male
open-label months up to 4 courses of BCG of HGRFS in patients e 146 (93%) White; 8
single arm instillations I with HG Ta/T1 (5%) Black; 3 (2%)

12-month period

disease

e Rate and durability
of HG-RFS in patients
with HG Ta/T1

Asian

e 6(4%) had 1 prior BCG
course; 151 (96%) had
2+ BCG courses

disease
Overall:
SUO-CTC e 30 (75%) CIS + HG
rAd-IFNa/Syn3
NCT01687244 1 BCG refractory or Ta/T1
Dose 1x10** vp/mL
N=40 relapsed NMIBC . e 10(25%) HG Ta/T1 only
(low-dose) Primary:

Phase Il
randomized
open-label

parallel arm

rAd-IFNa/Syn3
Dose 3x10*! vp/mL
(high-dose)

with
CIS + HG Ta/T1 or
HG Ta/T1 only

e 3,6,9, 12-month
HG-RFS

e Median age (IQR): 70
years (67-74)

e 33(82.5%) Male

e 2 (5%) had 1 prior BCG
course; 38 (95%) had
2+ BCG courses

Primary:
Safety of rAd-
Dinney 2013 [0 - SR o 11(65%)CIS + HG
N=17 Single treatment Recurrent NMIBC IFNa/Syn3 Ta/T1
- of rAd-IFNa/Syn3  after BCG with
Phase | open- ® 6(35%) Ta/T1 only
(3%10°to 3x10 CIStHG Ta/Tlor Secondary:
label, dose- . e Mean age: 68.7 years
vp/mL) Ta/T1 only e Gene expression and

escalating

clinical activity at 3
months

e 16 (94%) Male

BCG: Bacillus Calmette-Guerin, CIS: carcinoma in situ, CR: complete response, HG: high grade, HGRFS: high-grade
recurrence-free survival, IQR: interquartile range, N: total, NMIBC: non-muscle invasive bladder cancer, rAd-

IFN/Syn3: recombinant adenovirus delivered interferon alpha 2-b with Syn3, Ta: non-invasive papillary carcinoma,

T1: tumor invading sub-epithelial connective tissue (lamina propria)
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Clinical Benefits of Nadofaragene Firadenovec

Complete Response

In the Phase Il trial of nadofaragene firadenovec, 90 (59.6%) of the overall study participants
achieved a CR at three months. Fifty-five (53.4%) of 103 patients with CIS + HG Ta/T1 achieved a CR
at three months, compared to 35 (72.9%) of 48 patients with HG Ta/T1 disease alone (Table 4.2)°.
CR was not reported in the Phase Il trial. In the Phase | trial, 7 (41%) patients achieved a CR at three
months (across all doses and subgroups).

High-Grade Recurrence Free Survival

In the Phase Il trial of nadofaragene firadenovec, HGRFS in the overall study population was 47.7%,
42.4%, and 30.5% at six, nine, and twelve months, respectively (Table 4.2). For the CIS + Ta/T1
group, HGRFS was 40.8%, 35.0%, and 24.3% at six, nine, and 12 months. For the HG Ta/T1 group,
HGRFS was 62.5%, 58.3%, and 43.8% for the same time periods. In the Phase Il trial, HGRFS in the
overall study population was 57.5%, 42.5%, 42.5%, and 35.0% at three, six, nine, and 12 months.*®

Table 4.2. Efficacy Outcomes for Nadofaragene Firadenovec

D
medlan

Complete Response, n (%)

90
Overall (N=151) (59.6) NA NA NA

Phase Il

55
NCT02773849 CIS £ Ta/T1 (N=103) NA NA
(53.4)
HG Ta/T1 alone 35
NA
(N=48) (72.9)
High-Grade Recurrence Free Survival, n (%)
90 72 64
Overall (N=151) NA
(59.6) (47.7) (42.4) (30.5)
Phase lll
55 42 36 25%*
NCT02773849 CIS £ Ta/T1 (N=103) NA
(53.4) (40.8) (35.0) (24.3)
HG Ta/T1 alone 35 30 28 21%*
NA
(N=48) (72.9) (62.5) (58.3) (43.8)
High-Grade Recurrence Free Survival, n (%) _
Phase Il SUO-CTC
23 17 17 14
NCT01687244 Overall (N=40) NA

(57.5) (42.5) (42.5) (35.0)

CIS: carcinoma in situ, N: total, n: number, NMIBC: non-muscle invasive bladder cancer, Ta: non-invasive papillary
carcinoma, T1: tumor invading sub-epithelial connective tissue (lamina propria)

*12 month HGRFS includes patients (three patients with CIS and two patients with Ta/T1 disease) whose
recurrences were identified based solely on biopsy result (not required for other trials included in this review that
only required cytology and cystoscopy)°.
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Progression to MIBC

In the Phase lll trial of nadofaragene firadenovec, 8 (5.3%) of 151 patients in the overall study
population progressed to muscle-invasive bladder cancer (MIBC) during the study follow up period.
In the CIS + Ta/T1 group, 5 (4.9%) of 103 patients progressed to MIBC, while 3 (6.3%) of the 48
patients in the HG Ta/T1 only group progressed.'® Neither the Phase Il nor the Phase | trials of
nadofaragene firadenovec reported data on disease progression.

Harms of Nadofaragene Firadenovec

In the Phase lll trial, 157 patients were evaluated for safety of nadofaragene firadenovec. One
hundred ten (70.1%) reported some AE, of which 6 (3.8%) were grade 3-5 and 3 (1.9%) were
serious. The most commonly reported drug-related AE was irritative voiding symptoms. Serious
events included one case each of syncope, sepsis, and hematuria. Three patients (1.9%)
discontinued due to a treatment-emergent AE (TEAE); no deaths were reported.'%?*

Table 4.3. Adverse Events in Phase Ill Trial of Nadofaragene Firadenovec

Treatment-Emergent AE NR
Treatment-Related AE 110 (70.1)
Grade 3-5 AE 6 (3.8)
3(1.9)

0 (0)
Discontinuation due to TEAE 3(1.9)
Discontinuation due to any AE NR
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Trials of Oportuzumab Monatox

We identified three single-arm trials of oportuzumab monatox that met our inclusion criteria (Table
4.4) 5153 We did not identify any studies directly comparing oportuzumab monatox to any of the
comparators.

Key Trials of Oportuzumab Monatox

VISTA NCT02449239

Evidence to inform our assessment of oportuzumab monatox was mainly derived from interim
results from VISTA NCT02449239, a Phase lll, open-label, single-arm trial.>* The study enrolled 133
adults in the US and Canada with BCG-unresponsive (relapsing or refractory within 6-12 months)
NMIBC with CIS + Ta/T1 disease or HG Ta or any grade T1 disease alone. Oportuzumab monatox
was instilled twice a week for six weeks, then weekly for six weeks (induction phase). Patients who
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were disease-free at three months received maintenance instillations every two weeks for up to
two years. Patients were assessed every 13 weeks; a response was defined as negative cytology
along with normal cystoscopy or free of HG disease biopsy. At the time of this report, only interim
results were available from the Phase Il study, which we supplemented with data from conference
abstracts and data provided by the manufacturer.

NCT00462488

NCT00462488 was a Phase Il open-label, parallel-arm trial of two dosing schedules of intravesical
oportuzumab monatox (30mg 1x/week for 6 or 12 weeks)>? followed by a maintenance schedule up
to 12 months. The study enrolled 45 adults in the US and Canada with BCG-unresponsive,
refractory, relapsed, or intolerant NMBIC with CIS £ Ta/T1. The primary outcome was CR.

Kowalski 2010

Kowalski 2010 was a Phase | open-label, dose-escalating trial of intravesical oportuzumab monatox
at increasing doses 1x/week for six weeks.>® The study enrolled 64 adults in Canada with NMIBC
with CIS + Ta/T1 or Ta/T1 only refractory or intolerant to BCG. Safety, toxicity, and CR were
assessed at three months.
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Table 4.4. Trials of Oportuzumab Monatox

VISTA
NCT02449239
N=133

Phase lll open-
label single

ET )]

NCT00462488
N=45
Phase Il open-

label single
arm

Kowalski 2010
N=64

Phase | open-
label, dose-
escalating

30mg intravesical
oportuzumab monatox
2x/week for 6 weeks,
then weekly for 6
weeks (induction);
disease-free patients at
3 months 2x/month for
up to 24 months
(maintenance)

30mg intravesical
oportuzumab monatox
1x/week for 6 weeks
(cohort 1) or 12 weeks
(cohort 2), followed by
up to 3 maintenance
cycles of 3 weekly
instillations every 3
months

Intravesical
oportuzumab monatox
1x/week for 6 weeks
with ascending doses
from 0.1 to 30.16 mg

BCG refractory or
relapsing NMIBC
with either

CIS + Ta/T1 or
any grade Ta/T1
only;

At least 2 prior
courses of BCG

BCG
unresponsive,
refractory,
relapsed, or
intolerant NMIBC
with

CIS + Ta/T1;

At least 1 course
of BCG

BCG refractory or
intolerant NMIBC
after BCG with
CIS, Ta, or T1

Primary:
CRinCIS+HG Ta/T1

Secondary:

Durability of CR in
patients with CIS £+ HG
Ta/T1

Rate and durability of
HG-RFS in patients
with HG Ta/T1
disease only

CR

CR

Dose(s) Evaluated Inclusion Criteria m Baseline Characteristics

93 (70%) CIS + HG Ta/T1

40 (30%) HG Ta/T1 only
Mean age (SD): 73.5 years
(8.8))

103 (77%) Male

124 (93%) White; 5 (4%)
Black; 3 (2%) Asian; 1 Other
(1%)

100% 2+ BCG courses

Overall:

26 (58%) CIS only

19 (42%) CIS + Ta/T1
Median age (range): 74
years (41-92)

35 (78%) Male

43 (96%) White

Mean BCG cycles (SD): 2.15
(1.7)

30 (47%) Ta; 17 (27%) T1;
17 (27%) CIS

50 (78%) Male

Median age: 69 years

64 (100%) White

2 (3%) 0 BCG cycles; 27
(42%) 1 BCG cycles; 35
(55%) 2+ BCG cycles

BCG: Bacillus Calmette-Guerin, CIS: carcinoma in situ, CR: complete response, HG: high grade, HGRFS: high-grade

recurrence-free survival, N: total, NMIBC: non-muscle invasive bladder cancer, Ta: non-invasive papillary

carcinoma, T1: tumor invading sub-epithelial connective tissue (lamina propria)

Clinical Benefits of Oportuzumab Monatox

Complete Response

In the VISTA trial, outcomes for the entire study population were not reported. Of the 89 evaluable
patients with CIS + Ta/T1, a CR was achieved in 36 (40%) at three months. CR rates were 28%, 21%,
and 17% at six, nine, and 12 months, respectively.”® In the Phase Il trial, 18 of 45 (40%) patients in

the overall study population achieved CR at three months.>? CR rates were 27%, 18%, and 16% at

six, nine, and 12 months, respectively. In the Phase | trial, 24 of 61 (39%) patients in the overall

study population achieved CR at three months.>3
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High-Grade Recurrence Free Survival

In the VISTA trial, HGRFS in the overall study population was 50%, 40%, 31%, 29% and 21% at three,
six, nine, 12, and 24 months, respectively (Table 4.5). For the CIS + Ta/T1 group, HG-RFS was 42%,
32%, 22%, 20%, and 13% at three, six, nine, 12, and 24 months. For the HG Ta/T1 group, HGRFS
was 69%, 59%, 53%, 50%, and 37% at three, six, nine, and 12 months.?° In the Phase I/Il trials,
HGRFS was not reported.

Duration of Response

In the VISTA trial, median duration of response was 287 days (SD: 154 days) in the CIS + Ta/T1
group. Median duration of response in the Ta/T1 group was 402 days. Duration of response was
not reported in the Phase I/l trials.

Table 4.5. Efficacy Outcomes for Oportuzumab Monatox

! . Duration of
Trial Time Point response
(Months) Median (95% CI)

Complete Response, n (%)

Overall

NA NA NA NA NA NA
(N=133)
CIS+Ta/T1 287 days (£154
/ 36 (40.0) 25(28.0) 19(21.0) 15(17.0) NA ys (£154)
(N=89) (9.6 months)
Ta/T1 alone 402 days (13.4
NA NA NA NA NA
(N=40) months)

High-Grade Recurrence Free Survival, n (%)
Overall
(N=133)
CIS+Ta/T1
(N=93)

HG Ta/T1
alone (N=40)
Complete Response, n (%)

Overall (N=45) 18 (40.0) 12(26.7) 8(17.8) 7(155) NA NA
Complete Response, n (%)

m0verall(N=61) 24(39.0) NR NR NR NR NR

CIS: carcinoma in situ, N: total, Ta: non-invasive papillary carcinoma, T1: tumor invading sub-epithelial connective

NR (50.0) NR(40.0) NR(31.0) NR(29.0) NR(21.0) NR

NR (42.0) NR(32.0) NR(22.0) NR(20.0) NR(13.0) NA

NR (69.0) NR(59.0) NR(53.0) NR(50.0) NA(37.0) NA

tissue (lamina propria)

Other outcomes, such as progression to MIBC, were not reported in any trial we identified of
oportuzumab monatox.
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Harms of Oportuzumab Monatox

As of the 12-month data output (05/29/2019 data cut-off), 117 patients (88%) reported any AE. The
most common AEs were urinary tract infection (32%), pain or burning on urination (26%),

hematuria (25%), and urinary frequency (17%). Twenty-eight patients (21%) experienced grade 3-5
AEs and 19 (14%) were classified as serious. The most common SAEs were acute kidney injury (2%),
intestinal obstruction (2%), and serious hematuria or urinary tract infection (4%). Five patients
(3.8%) discontinued due to an AE or SAE. One death (<1%) was reported by the manufacturer.?

Table 4.6. Adverse Events in Phase Ill Trial of Oportuzumab Monatox

| AdverseEvents |

N
117 (89
66 (50
28 21)
BT 15 (1)
Deatn
R
59
AE: adverse event, n: number

Comparators

Trials of Pembrolizumab

Phase Il KEYNOTE 057

Evidence to inform our assessment of pembrolizumab was mainly derived from Keynote 057 (Table
4.7).°%%> Keynote 057 is a Phase Il, single-arm, open-label, multi-center trial that enrolled adults
from sites in North America, Europe, East Asia, and Australia. This study enrolled 102 patients with
BCG-unresponsive NMIBC with CIS + HG Ta/T1 disease (Cohort A) or HG Ta/T1 disease alone (Cohort
B, number enrolled not published to date) who declined to undergo or were ineligible for
cystectomy. Patients must have had adequate BCG therapy, which was defined as at least five of six
doses of initial induction plus either: at least two of three doses of maintenance therapy or at least
two of six doses of a second induction course. Of the 102 patients treated with at least one dose of
pembrolizumab, 96 patients were evaluated for efficacy.

Patients received 200 mg of pembrolizumab intravenously every three weeks and could be treated
for up to 24 months. The treatment and follow-up phase lasted up to five years or until confirmed
disease recurrence/progression. Disease assessments were based on an evaluation of local
cystoscopy and centrally-assessed urine cytology, imaging, and TURBT/biopsies as clinically
indicated. The first disease assessment occurred at 12 weeks and if patients did not achieve CR,
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treatment was discontinued, and patients entered survival follow-up. Survival follow-up was
described as data collection from patients on general disease status, subsequent therapies, and
alive/dead status without efficacy assessment data being collected. The second disease assessment
occurred at 24 weeks. If high-risk NMIBC was present, patients discontinued treatment and
entered survival follow-up. If there was no recurrence or progression at 24 weeks, patients
continued treatment for up to two years and efficacy assessments are to be conducted through
year five or until patients recur/progress.

At the time of this report, interim results for Cohort A (CIS + HG Ta/T1 disease) from this Phase Il
study were available. These data were supplemented with conference abstracts and data provided
by the manufacturer. Enrollment for Cohort B (HG Ta/T1 disease alone) is ongoing, and results
were not available at the time of this review.

A reference dataset for pembrolizumab was included in the safety section to reflect the broader
safety profile of pembrolizumab in other indications. The reference data set includes 2,799 patients
from five trials assessing pembrolizumab in either advanced melanoma or non-small cell lung
cancer.”®

Table 4.7. Trials of Pembrolizumab>®

Trials Dose Evaluated Inclusion Criteria m Baseline Characteristics

KEYNOTE 057 Pembrolizumab BCG unresponsive NMIBC Primary: CIS+HG Ta/T1

200 mg IV every with CIS £ HG Ta/T1 e CR e Median age (IQR): 73
NCT02625961 Q3W up to 24 (Cohort A) or HG Ta/T1 Secondary: years (44-92)
months only (Cohort B) e Durationof e 81 (84.4%) Male
Phase I, Single- e Have received response e 64 (66.7%) White; 0
Arm, Open-Label, adequate BCG (0%) Black; 26 (27.1%)
Multi-Center treatment Asian; 6 (6.3% other)
e Fully resected at e Median instillations, n
Cohort A (n=96) study entry (range): 12 (7-45)
e Declined or
ineligible for
cystectomy

BCG: Bacillus Calmette-Guerin, CIS: carcinoma in situ, CR: complete response, HG: high grade, IQR: interquartile
range, N: total number, NMIBC: non-muscle invasive bladder cancer, Ta: non-invasive papillary carcinoma, T1:
tumor invading sub-epithelial connective tissue (lamina propria)

Clinical Benefits of Pembrolizumab

Complete Response

Ninety-six patients were evaluated for efficacy with a primary endpoint being CR (Table 4.8). CR
was defined in this study as negative results for cystoscopy (with TURBT/biopsies as applicable),
urine cytology, and computed tomography urography (CTU) imaging.
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Thirty-nine (40.6%) patients had a CR at three months (95% Cl: 30.7 to 51.1). With the prespecified
primary hypothesis of this trial being that pembrolizumab monotherapy will result in a CR rate
greater than 20% in this patient population, this endpoint was considered statistically significant by
the investigators as the lower bound of the confidence interval exceeds the 20% criterion. Based on
a Kaplan-Meier curve for duration of CR, CR rates were 38%, 28%, 19% and 19% at six, nine, 12, and
15 months, respectively.??

Fifty-six (58.3%) patients did not achieve a CR at three months (95% Cl: 47.8 to 68.3). Of the 56
patients, 41.7% (95% Cl: 31.7 to 52.2) had persistent disease, 6.3% (95% Cl: 2.3 to 13.1) had
recurrent disease, 9.4% (95% Cl: 4.4 to 17.1) had NMIBC stage progression and 1.0% (95% Cl: 0.0 to
5.7) had a non-bladder malignancy. No patients had progression to MIBC (2T2) disease. One
patient was non-evaluable.>**

High-Grade Recurrence Free Survival

At the time of this review, data for HGRFS was not reported.

Duration of Response

Keynote-057 had a median duration of response of 16.2 months with a range between 0 and 30.4
months.

Health-Related Quality of Life

One conference abstract, De Wit 2019,°” reported on exploratory analyses of health-related quality
of life (HRQoL) using the Functional Assessment of Cancer Therapy-Bladder Cancer (FACT-BI) scale
as well as the general scale (FACT-G). At the data collection cutoff of 39 weeks, 71.1% of patients
for FACT-G and 77.8% of patients for FACT-G physical well-being score had either improved or
stable scores from baseline. Improvement was defined as greater than seven-point or greater than
three-point increase, respectively for each scale. Stability was defined as a change between
negative seven and positive seven or negative and positive three points, respectively. It is also
reported that HRQoL was stable for patients who achieved a CR.

Table 4.8. Main Efficacy Outcomes of Keynote-05721>

Time Point: Median Duration of
Trial : 12 Response, Months
Months
(Range)

Complete Response, n (%)

Phase Il CIS + Ta/T1
+Ta

Keynote-057 (N=96) 39(40.6) 36(38) 27(28) 18(19) 18(19) 16.2 (0-30.4)

CIS: carcinoma in situ, N: total number, Ta: non-invasive papillary carcinoma, T1: tumor invading sub-epithelial

connective tissue (lamina propria)
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Harms of Pembrolizumab

SAEs and Discontinuation®®

One hundred two patients were evaluated in the safety population (Table 4.9). Ninety-nine (97.1%)
patients reported experiencing any AE with the majority being grade 1 to 2 in severity. The most
commonly reported AEs were diarrhea, fatigue, and hematuria in 21.6%, 20.6%, and 20.6% of
patients, respectively.

SAEs were experienced in 26 (25.5%) patients, with 8 (7.8%) being treatment-related SAEs. Thirty
(29.4%) patients reported grade 3-5 AEs. Treatment-related AEs classified as grade 3/4 were
reported by 13 (12.7%) patients, with the most frequent being hyponatremia in 3 (2.9%) patients
and arthralgia in two (2.0%) patients. Two deaths occurred in patients receiving pembrolizumab
during the trial, one due to respiratory failure due to MRSA pneumonia and one due to metastatic
pancreatic cancer. No deaths as a result of progressive disease were reported. Ten (9.8%) patients
discontinued treatment due to an AE and 4 (3.9%) patients discontinued due to an SAE.

Twenty-one (20.6%) patients reported any immune-mediated AEs and infusion reactions, with 3
(2.9%) classified as grade 3-5 and 5 (4.9%) classified as serious. Immune-mediated AEs and infusion
reactions included events such as hypothyroidism, hyperthyroidism, pneumonitis, adrenal
insufficiency, and colitis. No new indication-specific immune-mediated AEs associated with
pembrolizumab were identified in Keynote-057.

In a briefing document, the FDA agrees that the safety profile of Cohort A for this Phase Il trial does
not identify any new safety signals or changes to the frequency of adverse reactions across its
indications and concludes it is well-characterized due to the large clinical development program for
pembrolizumab monotherapy, with over 30,000 participants receiving the therapy in clinical trials.>®
The harms reported in Cohort A of Keynote-057 are compared to a Pembrolizumab Reference
Safety Dataset (N=2799) in Table 4.9.
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Table 4.9. Adverse Events in Phase Il Trial of Pembrolizumab5%°¢

Adverse Events Patients, n (%)

Pembrolizumab Reference Safety Dataset
Cohort A (N=102) (N=2799)

Any AE 99 (97.1) 2727 (97.4)
Treatment-Emergent AE NR NR
Treatment-Related AE 67 (65.7) NR
Grade 3-5 AE 30 (29.4) 1273 (45.5)

26 (25.5) 1042 (37.2)
2 (2.0) 110 (3.9)
Discontinuation due to TEAE 9 (8.8) NR
Discontinuation due to any AE 10 (9.8) 334 (11.9)
Immune-Mediated AEs and Infusion Reactions

21009 597 (213
(Gadess  [TD 154(5.5)
X 5 (S) 161(59
AE: adverse event, N: number

’

Trials of Gemcitabine with and without Docetaxel
Gemcitabine

We identified 11 trials of gemcitabine, of which eight were single-arm prospective trials,2%2357-62
two were randomized controlled trials (RCTs)®*%* comparing gemcitabine to another agent
(mitomycin or BCG), and one was a retrospective chart review (Table 4.10).%6 The trials varied in
terms of eligibility criteria, baseline characteristics of patients, treatment doses and schedules, and
outcomes measured (Table 4.10), and the majority were not US-based. Notably, four included
patients with Ta/T1 disease only,>”*%636% while the remainder were a mix of CIS with and without
Ta/T1. None assessed only CIS patients. Of the prospective trials of gemcitabine, three included
60% or more patients with CIS.?2230 Qutcomes stratified by tumor grade subgroups were generally
not available and are presented in aggregate.
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Table 4.10. Trials of Gemcitabine

Dose(s) Evaluated Inclusion Criteria m Baseline Characteristics

Sternberg
2013

N=37 (BCG
refractory)
Retrospective

Dalbagni 2002
N=18

Phase 1 single
arm

Dalbagni 2006
N=30

Phase Il single
ET )]

Skinner 2013
N=47

Phase Il single
arm

Perdona 2010
N=20

Phase Il single

arm

Alichorne
2014

N=19

Phase Il single
arm

2,000 mg
intravesical
gemcitabine
2x/week for 3
weeks

500-2,000 mg
intravesical
gemcitabine
2x/week for 6
weeks

2,000 mg 2x/week
intravesical
gemcitabine for 3
weeks

2,000 mg
intravesical
gemcitabine
1x/week for 6

weeks then monthly

up to 40 weeks

2,000 mg
intravesical
gemcitabine
2x/week for 6
weeks then weekly
for e weeks at 3, 6,
and 12 months

1,500 mg
intravesical
gemcitabine
1x/week for 6
weeks

CIS+ HG Ta/T1 or
Ta/T1 only NMIBC
refractory to BCG

CIS+HG Ta/T1orT1
only NMIBC refractory
to BCG

CIS + HG Ta/T1 or HG
Ta/T1 only NMIBC
refractory to BCG

BCG unresponsive
(relapse or refractory
to at least 2 courses
of BCG) NMIBC with
CIS + HG Ta/T1, HG or
low grade (LG) Ta/T1

CIS + HG Ta/T1 or HG
Ta/T1 alone NMIBC
and refractory to BCG

HG Ta/T1 recurrent
bladder cancer after
at least 6 weeks of
BCG

Complete
response
Recurrence
free survival

Complete
response

Complete
response
Recurrence
free survival

Complete
response
Recurrence
free survival

Complete
response
Disease
progression

Recurrence

e Timeto

recurrence

29 (78%) CIS + HG
Ta/T1

1(3%) T1 only

7 (19%) Ta only

Mean age (range): 71
years (63-75)

27 (73%) Male

14 (78%) CIS £ HG
Ta/T1

4 (22%) T1 only
Median age (range): 74
years (37-86)

14 (78%) Male

23 (77%) CIS £ HG
Ta/T1

7 (20%) HG Ta/T1 only
Median age (range): 70
years (43-89)

22 (73%) Male

28 (59.6%) CIS + HG
Ta/T1

14 (29.8%) HG Ta/T1
only

5(10.6%) LG Ta/T1 only
Mean age (SD): 69.3
years (5.4)

13 (65%) Male

7 (35%) CIS + HG Ta/T1
13 (65%) HG Ta/T1 only
Mean age (SD): 69.3
years (5.4)

13 (65%) Male

19 (100%) HG Ta/T1
Mean age (SD): 69.8
years (12.9)

12 (63%) Male
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Di Lorenzo
2010

N=40

Phase Il RCT
gemcitabine
vs. BCG

Addeo 2010
N=54

Phase IlIl RCT
gemcitabine
vs. mitomycin

Gunelli 2007
N=40

Phase Il single
arm

Bartoletti
2005

N=40 (BCG
refractory)
Phase Il single
ET )]

Fiorito 2014
N=41

Phase Il single

arm

1x/week for 3
weeks every 3
months

2,000 mg
intravesical
gemcitabine
1x/week for 6
weeks

2,000 mg
intravesical
gemcitabine
2x/week for 6
weeks

2,000 mg
intravesical
gemcitabine
1x/week for 6
weeks

2,000 mg
intravesical
gemcitabine
1x/week for 6
weeks

HG or LG Ta/T1
NMIBC refractory to
BCG

Histologically proven
transitional cell
carcinoma (TCC) of
the bladder at stages
Ta/T1 of any grade
whose disease has
either progressed or
relapsed after BCG
LG Taor LGor HGT1
recurrent TCC of
bladder within 6
months of one
induction cycle and at
least 3 maintenance
cycles of BCG

Intermediate or high-
risk superficial TCC;
subset of 40 patients
were refractory to
BCG

Intermediate risk
NMIBC recurrent
after at least one
course of BCG

Recurrence
free survival

Disease-free
survival

Progression

Event free
survival

Recurrence
free survival

Complete
response
Disease free
survival
Progression
free survival

Dose(s) Evaluated Inclusion Criteria m Baseline Characteristics

2,000 mg 2x/week
for 6 weeks then

29 (72.5%) HG Ta/T1
11 (27.5%) LG Ta/T1
Mean age (SD): 69.4
years (8.4)

27 (67.5%) Male

54 (100%) Ta/T1 of any
grade

Median age (SD): 64.9
years (10.5)

46 (85%) Male

40 (100%) Ta/T1

Age n (%): <60: 10 (25),
60-74: 17 (42.5), 2 75:
13 (32.5)

e 38(92.5%) Male

NR for the BCG refractory
group

BCG: Bacillus Calmette-Guerin, CIS: carcinoma in situ, CR: complete response, HG: high grade, HGRFS: high-grade

recurrence-free survival, IQR: interquartile range, LG: low grade, N: total, NMIBC: non-muscle invasive bladder

cancer, Ta: non-invasive papillary carcinoma, T1: tumor invading sub-epithelial connective tissue (lamina propria)

Clinical Benefits of Gemcitabine

Complete Response

Three prospective studies of gemcitabine that included patients with CIS + Ta/T1 reported CRs at

three months (Table 4.11). CRs generally increased with decreasing percentage of CIS patients in
the study population. In Dalbagni 2006, 23 out of 30 (77%) study participants had CIS and the study
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reported a 50% CR at three months.?? In Skinner 2013, 28 out of 47 (60%) study participants had
CIS and the study reported a 40% CR at three months.®” In Perdona 2010, 7 out of 20 (35%) study
participants had CIS and the study reported a 75% CR at three months.®® Two studies, one
prospective and one retrospective reported CR outcomes but did not specify a time point.®%¢ Both
reported a 39% CR rate for gemcitabine in study populations with 78% CIS disease.

One prospective study of gemcitabine did not specify tumor grade but reported a CR of 49% at 12
months.58

Recurrence-Free Survival

CIS with or without Ta/T1 disease

Three prospective studies of gemcitabine that included a mix of patients with CIS + Ta/T1 and only
Ta/T1 disease reported recurrence-free survival (RFS, any grade).?%2>%° For patients with CIS +
Ta/T1, RFS varied greatly from study to study, from 54% at three months?3 to 93% at three months??
(Table 4.11). RFS declined precipitously over time, with studies reporting 21% to 50% RFS at 12
months 2223 and 15% to 38% RFS at 24 months.?>°

Ta/T1 Disease Alone

Two studies of gemcitabine that included patients with Ta/T1 disease of any grade reported RFS. In
one study in patients with any Ta/T1 disease, RFS was 97%, 83%, 72%, and 50% at six, nine, 12, and
24 months, respectively (Table 4.12).%* In another study with a similar population, RFS was 95%,
82%, and 66% at six, 12, and 24 months, respectively.*®

One study reported a 42% HGRFS rate at 12 months in patients with high-grade Ta/T1 disease.>®

Duration of Response

Five studies of gemcitabine that included both patients with CIS + Ta/T1 and Ta/T1 disease only
reported mean duration of response ranging from 3.5 to 6.1 months (Table 4.11).2>°° One study of
gemcitabine that included patients with HG Ta/T1 only reported a median duration of response of 8
months (range 2 to 62 months) (Table 4.12).>® One study that did not specify the tumor grades of
the study participants®® reported a median 7.5 month duration of response (range 3 to 73 months).

Progression to MIBC

One study of gemcitabine that did not specify the tumor grades of the study participants reported
that 1 patient out of 41 (2.6%) progressed to MIBC.%8
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Table 4.11. Main Efficacy outcomes of Gemcitabine: Mix of CIS and Ta/T1 Study Population

Time Point: Months

% CIS + HG Median Duration
Trial Ta/T1 Outcome, n (%) of Response,
population months
Dalbagni 2002 Complete 39%
78% . . NR
(N=18) response (time point not reported)
Sternberg Complete 39%
78% : . NR
2013 (N=37) response (time point not reported)

Complete 15
NR NR NR NR 3.6
. Response (50)
Dalbagni 2006
77% Recurrence Free
(N=30) . NR NR NR NR
Survival (Any 3(21) 3.6
(93) (28) (27) (15)
grade)
Complete 19
NR NR NR NR 6.1
. Response (40)
Skinner 2013
60% Recurrence Free
(N=47) . NR NR NR 13 10
Survival (Any NR
(54) (53) (30) (28) (21)
grade)*
Complete 15
NR NR NR NR NR
Response (75)
Perdona 2010
35% Recurrence Free
(N=20) . NR NR NR NR NR
Survival (Any 3.5

(89) (67) (60)  (50)  (38)
grade)*

*Digitized data
CIS: carcinoma in situ, HG: high grade, N: total, NR: no response, Ta: non-invasive papillary carcinoma, T1: tumor

invading sub-epithelial connective tissue (lamina propria)
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Table 4.12. Main Efficacy Outcomes of Gemcitabine: Ta/T1 Only Study Population

] Time Point: Months I

Median Duration of

Trial Outcome, n (%) Response, Months
(Range)

Addeo 2010 Recurrence Free NR NR

) NR NA
(N=54) Survival (Any Grade)* (97) (83) (72) (50)
Allchorne High-Grade Recurrence
. NR NR NR 8 (42) NR 8 (2-62)
[ NI E) B Free Survival

Di Lorenzo Recurrence Free NR NR NR NR NR 3.9
P ON(\EL) B Survival (Any Grade) (97) (80) (70) (53) (19) ’

Complete Response 28

. NR NR NR NR NR
(I EIPDLIFA (Any Grade) (95)
((VEL)] Recurrence Free 37 30 14
. NR NR NR
Survival (Any Grade) (95) (82) (66)

*Digitized data
CIS: carcinoma in situ, HG: high grade, N: total, NR: no response, Ta: non-invasive papillary carcinoma, T1: tumor
invading sub-epithelial connective tissue (lamina propria)

Trials of Gemcitabine with Docetaxel

We identified four US-based retrospective studies of sequential intravesical gemcitabine and
docetaxel (Table 4.13).18%9-71 A|l studies included patients with similar induction dosing schedules of
1,000 mg intravesical gemcitabine followed by 37.5-40 mg docetaxel once weekly for six weeks, per
the University of lowa protocol.”?
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Table 4.13. Studies of Sequential Gemcitabine and Docetaxel

Steinberg
2020

N=276
Retrospective
chart review

Daniels 2020

N=59
Retrospective
chart review

Milbar 2017

N=25 (BCG
unresponsive
or relapsing)
Retrospective
chart review

Steinberg
2015

N=41 (BCG

failure)

Retrospective
chart review

1,000 mg
intravesical
gemcitabine
followed by 37.5
mg docetaxel
1x/week for 6
weeks

1,000 mg
intravesical
gemcitabine
followed by 37.5
mg docetaxel
1x/week for 6
weeks

1,000 mg
intravesical
gemcitabine
followed by 37.5
mg docetaxel
1x/week for 6
weeks

1,000 mg
intravesical
gemcitabine
followed by 40
mg docetaxel
1x/week for 6
weeks followed
by monthly
maintenance
instillations

BCG unresponsive NMIBC
with

CIS £ Ta/T1 HG or HG
Ta/T1 only

Biopsy-proven BCG (and
other intravesical
treatment) unresponsive
NMIBC with TIS or HG or
LG Ta/T1 only; only those
who achieved an initial CR
were included in the
maintenance study cohort

BCG unresponsive or
relapsing NMBC with CIS
+ HG Ta/T1 or any grade
Ta/T1

BCG refractory or
relapsing NMIBC with CIS
+ HG Ta/T1 or any grade
Ta/T1

Primary:

e Recurrence free
survival

Secondary:
e High-grade

recurrence free
survival

e Progression

Primary:

e Any grade
recurrence

Secondary:

e Progression

Primary:

e Any grade
recurrence

Secondary:

e Progression

Primary:

e Any grade
recurrence

) Dose(s . . . —
Trials (s) Inclusion Criteria Baseline Characteristics
Evaluated

173 (62.7%) CIS £ HG
Ta/T1; 72 (26%) HG
Ta/T1; 31 (xx%) LG Ta/T1
Median age (range): 73
years (43-94)

224 (81.1%) Male

241 (83.7%) White

BCG courses: 147
(53.2%) 1; 128 (46.4%)
2+

24 CIS (41%); 28 (47.5%)
HG Ta/T1 only; 7 (12%)
LG Ta only

Mean age (SD): 72 years
(10.4)

50 (84.7%) Male

49 (83%) White

Prior agents used: BCG
(83%); MMC (22%);
Valrubicin (10%)

Mean prior treatments:
11.6

14 (56%) CIS + HG Ta/T1;
8 (32%) HG Ta/T1 only; 2
(12%) LG Ta only

Mean age (SD): 73 years
(10.8)

20 (80%) Male

21 (80%) White

Overall:

29 (64%) CIS + HG Ta/T1;
12 (27%) HG Ta/T1; 4
(9%) LG Ta

Mean age (SD): 73 years
(10.8)

20 (80%) Male

21 (80%) White

Median BCG courses: 2
(range: 0-4)

BCG: Bacillus Calmette-Guerin, CIS: carcinoma in situ, CR: complete response, HG: high grade, HGRFS: high-grade

recurrence-free survival, IQR: interquartile range, LG: low grade, N: total, NMIBC: non-muscle invasive bladder

cancer, Ta: non-invasive papillary carcinoma, T1: tumor invading sub-epithelial connective tissue (lamina propria)
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Clinical Benefits of Gemcitabine with Docetaxel
CR was not reported in any of the identified studies of gemcitabine with docetaxel.

High-Grade Recurrence Free Survival

Three studies reported HGRFS among patients with CIS or HG papillary disease (Table 4.14).186%70
Only one study reported HGRFS in subgroups of CIS and HG Ta/T1 disease only, the others only
reported HGRFS in the overall study population.'® In Steinberg 2020, HGRFS for the CIS patients
was 75% at six months but declined to 60% at 12 months and 50% at 24 months. In the HG Ta/T1
only population, HGRFS was 87% at six months, but declined to 69% at 12 months and 58% at 24
months. Two studies with patient populations with a mix of CIS and HG and LG Ta/T1 only reported
HGRFS at 12 and 24 months.®®%° |n Daniels 2020, 41% of the participants had CIS disease and the
study reported a HGRFS of 53% at 12 months and 35% at 24 months. In Milbar 2017, 56% of the
participants had CIS disease and the study reported a HGRFS of 51% at 12 months and 34% at 24
months.

One study reported 46% RFS at 12 months in the overall study population (64% CIS).”*

Table 4.14. High-Grade Recurrence Free Survival in Retrospective Studies of Gemcitabine with
Docetaxel

HGRFS (%) by time point

Trial Tumor type 6 months 12 months 24 months
. Any CIS 75% 60% 50%
Steinberg 2020
HG Ta/T1 only 87% 69% 58%
Daniels 2020 Overall (41% CIS) NR 53% 35%

CIS: carcinoma in situ, HGRFS: high-grade recurrence-free survival, Ta: non-invasive papillary carcinoma, T1: tumor
invading sub-epithelial connective tissue (lamina propria)

Progression to MIBC

One study reported data on progression to MIBC.® At two years, 11 patients (4%) in the overall
study population (a mix of BCG unresponsive, relapsing, intolerant, and unspecified BCG failure
patients) had progressed to MIBC.

Mortality

Bladder-cancer specific mortality was reported in three studies. Estimates of bladder-specific

mortality varied from 3% at one year and 6% at two years’®, 9% at 15 months’?, and 4% at two
18

years.
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Harms of Gemcitabine with and without Docetaxel

Studies of gemcitabine did not report AEs in a consistent way and the estimates varied. Four
studies reported AEs of any kind, with results of 38%°5, 39%64, 67%23, and 71%.66 The most
common AEs were dysuria (9-30%),%%°%%% hematuria (3-28%),2%5%%3 and urinary tract infection (3-
6%).2260 One study reported that 12% of patients discontinued treatment due to AEs.%°

Similarly, AEs were not consistently reported in the studies of gemcitabine and sequential
docetaxel. One study reported that 41% of patients experienced side effects from treatment.*®
Nine percent had their treatment schedule affected by side effects. The most common side effects
were dysuria (15.6%), hematuria (10.5%), and urinary symptoms (frequency/urgency/retention)
(23.5%).

Heterogeneity and Subgroups

Subgroup Analyses

Intensity of Prior BCG Treatment

Prior studies have reported that the intensity of prior BCG treatment in terms of the number of
courses is associated with outcomes of therapy for those with BCG-unresponsive NMIBC. In a
recent meta-analysis of bladder-preserving treatments of NMIBC, outcomes for patients who
received at least one prior course of BCG treatment were better than for those who had undergone
two or more prior BCG treatments.”?

Data on CR and HGRFS by prior BCG treatment subgroups are available for oportuzumab monatox
but not nadofaragene firadenovec. In the Phase Ill VISTA trial, CR rates and HGRFS at three, six,
nine, 12, and 24 months were higher for the patients who had received two prior BCG cycles
compared to those who had three or more prior BCG cycles. However, the confidence intervals
around these estimates were large and, in many cases, overlapping (Table 4.15).
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Table 4.15. Efficacy Outcomes of Oportuzumab Monatox by BCG Treatment Subgroups in Phase Il
VISTA Trial

Time Point: Median Duration of
Months Response

Complete Response Rate, n (%), 95% Cl of %

Not reached

2 Prior BCG 16(38), 14 (33),20- 12(29), 16- 9 (21), \R (95% Cl: 273.0 days —
Cycles (n=42) 24-54 50 45 10-37 N/E; range: 106-644
days)
160.5 days; 5.35
>3 Prior BCG 20(43),  11(23),12- 7 (15), 6 (13), \R months (95% Cl: 96.0
Cycles (n=47) 28-58 38 6-28 5-26 days —290.0 days;

range: 89-651 days)
High-Grade Recurrence Free Survival, % (95% Cl)
2 Prior BCG 51 44 37 31 27
NR
Cycles (n=65) (38-63) (32-57) (25-49) (19-43) (16-39)
23 Prior BCG 49 35 26 26 15
NR
Cycles (n=68) (37-61) (24-47) (16-37) (16-37) (6-24)
BCG: Bacillus Calmette-Guerin, Cl: confidence interval, HG: high grade, HGRFS: high-grade recurrence-free survival,

IQR: interquartile range, N: total, NR: no response

Percentage of BCG-Unresponsive NMIBC Patients due to Refractory or Relapsing Disease

Patients with BCG-unresponsive NMIBC broadly include individuals whose disease has not
responded to therapy (refractory) or who responded but then relapsed shortly after completing a
course of therapy. Evidence suggests that BCG-relapsing disease is associated with better outcomes
than BCG-refractory disease.”>’? Trials of nadofaragene firadenovec and oportuzumab monatox
have not reported on the percent of enrolled patients who had BCG-refractory or relapsing disease
nor their respective outcomes.

Uncertainties and Controversies

For patients with BCG-unresponsive NMIBC, nadofaragene firadenovec and oportuzumab monatox
were evaluated in single-arm trials. The lack of comparative data limits the ability to compare these
new agents to each other and to other available therapies. The FDA permitted single-arm trials
because randomizing patients to placebo or minimally effective therapies was not felt to be ethical,
and the only alternative is radical cystectomy.

Guidelines recommend that for patients with BCG-unresponsive NMIBC, physicians discuss that
radical cystectomy is the gold standard treatment. Though some may be ineligible for cystectomy
due to other existing health conditions that make such surgery too dangerous, most decline
cystectomy due to its impact on quality of life. There may be different implications for those who
decline cystectomy and are younger and healthier compared to those who are ineligible. Trying
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additional bladder-preserving treatments for those who could undergo a potentially curative
cystectomy may result in a loss of cure if the cancer progresses. Regardless, for patients with BCG-
unresponsive NMIBC who decline or are ineligible for cystectomy, the lack of standard bladder-
preserving treatments has led to single-arm trials or investigator-choice therapies that make
outcome comparisons difficult.

Feedback received during this project recommended against comparing nadofaragene firadenovec
or oportuzumab monatox to each other or to the comparators. Differences in study population,
design and outcomes were felt to be too great to compare results. The lack of a placebo or
standard treatment group in the Phase Il trials examined make this particularly challenging.

In terms of study populations, patient eligibility includes several pathological findings that can lead
to differences among trials. NMIBC includes CIS, submucosal invasion (T1) and papillary disease
(Ta) which have different outcomes (worse for CIS). For patients with T1 and Ta disease, tumor
grade can also vary from low to high. Thus, it is difficult to compare outcomes of studies reporting
overall results given enrolled patients have varying proportions of these pathological conditions.
One must select studies with similar overall proportions of patients with these pathological findings
or look for studies that report outcomes in comparable subgroups.

Studies also defined patients who had failed BCG differently, in ways that may lead to differences in
expected treatment outcomes. Heterogeneous patient populations in terms of the proportion who
are BCG-refractory, BCG-relapsing, BCG-intolerant, or BCG-unresponsive can cause difficulty in
comparing results among trials. For example, failure types such as BCG-relapsing are associated
with better outcomes compared with other reasons for BCG failure.

Moreover, the specific prior treatments received and their intensity may also lead to differences
among studies. Though BCG-unresponsive NMIBC implies prior use of BCG, the number of
instillations per treatment cycle, the number of treatment cycles, and the potential use of other
instilled therapies may also lead to differences among studies in terms of patients and how
resistant to subsequent treatment their NMIBC is likely to be.

As with differences among trials in terms of study population characteristics, the nature of the
outcome assessed can impact the ability to compare results across trials. The primary outcome of
nadofaragene firadenovec and oportuzumab monatox was CR assessed at similar time intervals, but
even here, the final outcome time point required a biopsy for all patients in the nadofaragene
firadenovec trial, but not for the oportuzumab monatox or pembrolizumab trials. In addition, for
the pembrolizumab trial, but not for nadofaragene firadenovec and oportuzumab monatox trials,
CR required absence of upper tract or prostatic urethral cancer.

Though outcomes of nadofaragene firadenovec and oportuzumab monatox show response rates
that are similar to or better than currently available treatments, there continues to be considerable
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uncertainty about their efficacy over time. This is particularly important in that most patients
receiving nadofaragene firadenovec or oportuzumab monatox either did not have a CR or had
recurrence/progression over time. Few patients progressed to metastatic disease or died during
the short follow-up period, but it is possible that these treatments may lead to more patients
avoiding potentially curative cystectomy and therefore progressing to metastatic disease or dying of
bladder cancer. For pembrolizumab, the trial data suggests that the small percent of patients who
respond appear to have a durable response, but whether metastatic disease or death are also seen
with this drug requires longer term follow-up in more patients.

Pembrolizumab has been used for a variety of cancers and though generally well tolerated, it is
given systemically and is associated with infrequent but potentially serious complications.
Nadofaragene firadenovec and oportuzumab monatox appear to have few serious side effects and
given their administration directly into the bladder, may be safer. Nevertheless, as new therapies,
potential side effects of nadofaragene firadenovec and oportuzumab monatox will require longer
term evaluation in more patients.

A number of chemotherapeutic drugs instilled into the bladder have been examined for patients
with BCG-unresponsive NMIBC. Though valrubicin is FDA approved for this indication, it is rarely
used in clinical practice because of its short duration of response. Gemcitabine + docetaxel is used
off-label in patients with BCG-unresponsive NMIBC. Published outcomes appear to have similar
responses to those of nadofaragene firadenovec, oportuzumab monatox, and pembrolizumab, but
differences in patient populations and study design make any direct comparisons exceedingly
difficult. Nevertheless, similar outcomes and expected lower costs of gemcitabine + docetaxel
suggest that trials comparing these older chemotherapeutic drugs with these newer agents are
warranted.
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4.4 Summary and Comment

Figure 4.1. ICER Evidence Rating Matrix

Level of Certainty in the Evidence

Certainty

Moderate
Certainty

Certainty

Comparative Clinical Effectiveness

High

- P/I .

Low

Negative Comparable Small Substantial
Net Benefit Net Benefit Net Benefit Net Benefit

Comparative Net Health Benefit

A = “Superior” - High certainty of a substantial (moderate-large) net health benefit

B = “Incremental” - High certainty of a small net health benefit

C = “Comparable”- High certainty of a comparable net health benefit

D= “Negative”- High certainty of an inferior net health benefit

B+= “Incremental or Better” — Moderate certainty of a small or substantial net health benefit, with high
certainty of at least a small net health benefit

C+ = “Comparable or Incremental” - Moderate certainty of a comparable or small net health benefit, with
high certainty of at least a comparable net health benefit

C- = “Comparable or Inferior” — Moderate certainty that the net health benefit is either comparable or
inferior with high certainty of at best a comparable net health benefit

C++ = “Comparable or Better” - Moderate certainty of a comparable, small, or substantial net health
benefit, with high certainty of at least a comparable net health benefit

P/I = “Promising but Inconclusive” - Moderate certainty of a small or substantial net health benefit, small
likelihood of a negative net health benefit

I = “Insufficient” — Any situation in which the level of certainty in the evidence is low
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Figure 4.2 Phase Il results of Nadofaragene firadenovec: Complete Response and High-Grade
Recurrence Free Survival, CIS + Ta/T1 and Ta/T1

Phase Il Trial Nadofaragene firadenovec (n=151)
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Figure 4.3 Phase lll results of Oportuzumab monatox: Complete Response and High-Grade
Recurrence Free Survival, CIS + Ta/T1 and Ta/T1
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Figure 4.4 Phase Il results of Pembrolizumab: Complete Response, CIS £ Ta/T1

Keynote 057 Trial Pembrolizumab (n=96)
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Results from studies of the interventions of interest are presented in Figures 4.2-4.4. The single
arm studies of nadofaragene firadenovec and oportuzumab monatox demonstrate rates of CR and
RFS that appear to be greater than would be expected based on historical data. By comparison, in
the mixed CIS and Ta/T1 study populations for two phase Il studies of gemcitabine, recurrence free
survival (of any type) at 12 months was 21-28%2%%. In the retrospective study of sequential
gemcitabine and docetaxel, HGRFS at 12 months was 60% in the CIS population and 69% in the HG
Ta/T1 population 8,

Few serious harms were reported and there were low discontinuation rates (1.9% for nadofaragene
firadenovec and 3.8% for oportuzumab monatox)!®%°. In the phase Il trial, 9.8% of patients
discontinued pembrolizumab. Discontinuations of 9-12% were reported for gemcitabine with or
without docetaxel'®>>67.75 Nadofaragene firadenovec is given much less frequently than
oportuzumab monatox. This is a benefit in itself, especially during the COVID pandemic when
patients and caregivers may be reluctant to come for office visits.

The single-arm trials limit the ability to compare nadofaragene firadenovec and oportuzumab
monatox to each other and to the comparators. The lack of a placebo or active comparator, though
meeting FDA guidance, results in uncertainty about the magnitude of benefit of these new agents.
In addition, varied patient populations and histologies, differences in prior treatments, short-term
outcomes reported in a relatively small number of individuals, and lack of long-term follow-up limit
the ability to reach conclusions about the therapies in comparison with best supportive care, and
preclude reaching conclusions comparing the therapies with each other or with the comparator
therapies. Finally, since most patients treated with nadofaragene firadenovec and oportuzumab
monatox will end up having progression or recurrence over time, it remains to be seen whether
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delaying potentially curative therapy with cystectomy leads to greater long-term disease related
mortality. The magnitude of any such increase in mortality would be key to assessing the balance
between benefits and harms.

As such, we have rated both nadofaragene firadenovec and oportuzumab monatox as “comparable
or incremental” (“C++”) when compared with best supportive care. Significant limitations exist in
the available clinical trial evidence, but available evidence suggests that both nadofaragene
firadenovec and oportuzumab monatox are at least comparable to best supportive care and may
provide a net health benefit ranging from small to moderate. Given the large uncertainties about
comparative benefits and harms, we have rated comparisons between the interventions with each
other and with the comparators of pembrolizumab and gemcitabine + docetaxel as “insufficient”
(“1”). These ratings are shown in Table 4.16.

Table 4.16. Summary of Evidence Ratings for Nadofaragene Firadenovec and Oportuzumab

Intervention ICER Evidence Rating

Nadofaragene Firadenovec vs. best supportive care All C++
Oportuzumab Monatox vs. best supportive care All C++
Nadofaragene Firadenovec vs. Oportuzumab Monatox All |
Nadofaragene Firadenovec vs. Pembrolizumab CIS £ HG Ta/T1 |
Oportuzumab Monatox vs. Pembrolizumab CIS+HG Ta/T1 |
Nadofaragene Firadenovec vs. Gemcitabine + Docetaxel All |
Oportuzumab Monatox vs. Gemcitabine + Docetaxel All |

<
)
S
o
(=
o
x

CIS: carcinoma in situ, HG: high grade, Ta: non-invasive papillary carcinoma, T1: tumor invading sub-epithelial
connective tissue (lamina propria)
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5. Long-Term Cost Effectiveness

5.1 Overview

The primary aim of the analysis was to evaluate the cost effectiveness of nadofaragene firadenovec
and oportuzumab monatox compared with no bladder cancer treatment in BCG-unresponsive
NMIBC. Although our initial intent was to include pembrolizumab and gemcitabine + docetaxel as
evidence ratings, direct comparisons were not made with nadofaragene

MIII

comparators, given the
firadenovec and oportuzumab monatox. In the absence of comparative data on which to base our
incremental analyses, we chose to evaluate all treatments (including pembrolizumab and
gemcitabine + docetaxel) compared with a hypothetical treatment whose effectiveness at achieving
complete response (CR) at 3 months could be varied in sensitivity analyses. For the base case, this
hypothetical treatment was completely ineffective, with a CR of 0% at three months. We evaluated
the cost-effectiveness of all treatments in two populations. The first population was patients with
CIS + HG Ta/T1 (population 1) and the second population was patients with HG Ta/T1 disease alone
(population 2). We developed a de novo decision analytic model informed by key clinical trials,
prior relevant economic models, systematic literature reviews, and input from diverse stakeholders
(patients, advocacy groups, clinicians, payers, researchers, and manufacturers of these agents). For
each population, we estimated time in remission, total costs, total quality-adjusted life years
(QALYs), total equal value life years gained (evLYGs), and total life years (LYs) for each treatment
strategy over a lifetime time horizon. A description of the methodology used to derive the evLYG
can be found in Appendix E. The incremental cost-effectiveness ratios for nadofaragene
firadenovec and oportuzumab monatox compared with the hypothetical treatment were
generated. We also calculated the incremental cost effectiveness of pembrolizumab (for
population 1 only) and gemcitabine + docetaxel (for populations 1 and 2) compared with the
hypothetical treatment.

The base-case analysis was conducted using a health care sector perspective. The impact of
productivity and other indirect costs were evaluated for inclusion in a modified societal perspective
scenario analysis. However, insufficient data on the impact of bladder cancer on indirect costs of
care were identified to quantify these potential benefits of therapy. All costs, QALYs, evLYGs, and
LYs were discounted at a rate of 3% per annum. The structure of the models, assumptions, data,
and results are described in detail in the methods sections below. A reference case checklist, as
recommended by the Second Panel on Cost-Effectiveness in Health and Medicine, is shown in
Appendix Table E1.7°
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5.2 Methods

Model Structure

For the cost-effectiveness analysis, we developed a de novo semi-Markov model with time-varying
proportions of patients with high-grade recurrence-free survival (HGRFS) and mortality. A Markov
model was chosen as it allows for more transparent assessment of chronic conditions than with
some other modeling approaches. In addition, there were sufficient data available to populate the
needed model inputs using this approach. The model was developed using Microsoft Excel 365
ProPlus. The model was primarily informed by key clinical trials, prior relevant economic models,
systematic literature reviews, and input from diverse stakeholders (patients, advocacy groups,
clinicians, payers, researchers, and manufacturers of these agents). The base case used a US health
care sector perspective. Costs and outcomes were discounted at 3% annually. The model cycle was
three months, based on assessment of treatment response, typical follow-up, and prior models.

The model evaluated two populations of patients with BCG-unresponsive NMIBC: those with 1) CIS
+ HG Ta/T1 and 2) HG Ta/T1 alone. In the model, patients in population 1, with CIS + HG Ta/T1,
were treated with nadofaragene firadenovec or oportuzumab monatox. Pembrolizumab and
gemcitabine + docetaxel were included in the model for patients in Group 1, but not directly
compared with nadofaragene firadenovec or oportuzumab monatox. In the base case, a
hypothetical treatment with a 0% CR at 3 months was the comparator for all treatments. Patients
in population 2, with HG Ta/T1 alone, were treated with nadofaragene firadenovec or oportuzumab
monatox. Gemcitabine + docetaxel was included in the model for patients in population 2, but not
directly compared with nadofaragene firadenovec or oportuzumab monatox. The base case
comparator for all treatments was a hypothetical treatment with a 0% CR at 3 months. The
effectiveness of this comparator in achieving CR at three months and maintaining CR (in population
1) or HGRFS (in population 2) was varied for both populations in sensitivity analyses, using a rate
ratio, from a CR of 0% to the CR observed for the most effective treatment from clinical trials at
three months. The proportion of patients maintaining CR (for population 1) or HGRFS (for
population 2) at each time point after month 3 was concurrently varied using the inverse of the rate
ratio.

As shown in the model schematic, Figure 5.1, and using the definitions shown in Table 5.1,
simulated patients with NMIBC entered the model through the Markov state “Initial Treatment,”
and received treatment with nadofaragene firadenovec, oportuzumab monatox, pembrolizumab,
gemcitabine + docetaxel, or the hypothetical treatment. Patients transitioned from “Initial
Treatment” to “Disease-free” at the end of the first cycle based on the CR rate from clinical trials.
Patients who did not get CR from treatment transitioned at the end of the first cycle to
“Persistent/Recurrent NMIBC” or to the “Death” Markov state.
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In the second and subsequent cycles, patients could transition to all other Markov states. From the
“Disease-free” Markov state, patients could move to the “Persistent/Recurrent NMIBC” Markov
state. Patients in the “Persistent/Recurrent NMIBC” state could move to the “MIBC” state or have a
cystectomy and transition to the “Post-Cystectomy” state. From the “MIBC” state, patients could
have a cystectomy and move to the “Post-Cystectomy” state or progress to the “Metastatic
Disease” state. Patients may also move from “Post-Cystectomy” to “Metastatic Disease.” Finally,
patients could move from any state to the “Death” Markov state in any cycle of the model.

Since 100% of patients with CR remained in progression-free survival in the first three months, we
restricted patient movement directly from “Disease-free” to “MIBC.” Similarly, we restricted the
transition from “Disease-free” and “Persistent/Recurrent NMIBC” directly to “Metastatic Disease.”

Each cycle, patients could move among the Markov states according to the probabilities listed in the
Model Inputs section below. Costs, QALYs, evLYGs, and LYs were accrued depending on the time
spent in each Markov state. The method used for estimating evLYG can be found in Appendix E.”’
In addition, cystectomy and short-term mortality costs were accrued during transitions to “Post-
cystectomy” and “Death,” respectively.

Figure 5.1. Model Framework

Metastatic Disease

(2

Disease Free

Initial Treatment

Persistent/Recurrent
NMIBC

-

Post-Cystectomy
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Table 5.1. Treatment Response Definitions Used in the Model

Treatment Response . e . . . .
. - Definition Calculation from Clinical Trials
Description

Complete Response
and Disease-Free

Persistent or
Recurrent NMIBC

Post-Cystectomy

Complete response is defined as negative
cystoscopy and negative (including
atypical) urine cytology or positive
cystoscopy with biopsy-proven benign or
low-grade NMIBC and negative cytology.
Disease-Free was defined as having
achieved CR at month 3 and maintained
CR (for population 1) or HGRFS (for
population 2) at time points beyond 3
months.

Persistent was defined as tumors that
show continued evidence of symptoms
or morphological features, or if a second
tumor is diagnosed within three months
after therapy was completed. Recurrent
was defined as findings on follow-up that
no longer meet the above definition for a
complete response, but not including
progression to MIBC, metastasis, or
death.

Presence of cancer in the muscle wall of
the bladder.

State following surgical removal of
bladder.

Development of secondary malignant
growths at a distance from a primary site
of cancer

Proportion of all patients who were and
remained disease-free at defined time
points.

Proportion of patients without CR in
population 1 or HGRFS in population 2
(i.e. 1 — CR or HGRFS).

Proportion of patients originally with NMIBC
and with progression to MIBC at defined
time points.

Proportion of patients from clinical trials
having had surgical removal of the bladder.
Proportion of patients originally with
NMIBC, MIBC, or having had surgical
removal of the bladder and with progression
to metastatic disease at defined time points.

NMIBC: non-muscle invasive bladder cancer
CR: complete response
HGRFS: high-grade recurrence-free survival

Target Population

The population of interest for this economic evaluation was the prevalent cohort of individuals in
the US with BCG-unresponsive high-risk NMIBC. Two separate subgroups of patients were
evaluated. The first subgroup (population 1) were patients who had CIS + Ta/T1, a superficial
bladder cancer that is confined to the surface of the bladder, but that is considered of higher grade
and increases the risk of recurrence and progression. The second subgroup (population 2) were
patients with HG Ta/T1 disease, which is characterized by polyps extending from the bladder lining
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but without invasion below the lining (Ta) or with invasion further into the bladder tissue but not as
far as the bladder muscle (T1). The general characteristics of the population in each model will
reflect the average patient with BCG-unresponsive NMIBC in the clinical trials, which are shown in
Table 5.2.

Table 5.2. Base-Case Model Cohort Characteristics

-l value | PrimarySources
Mean Age (years) 72 FerGene data on file?*

Sesen Bio data on file?°
20% ,
Stuart 201978

Treatment Strategies

Interventions included in the model were nadofaragene firadenovec, 3x10!! vp/mL (75 mL) given
intravesically every three months with a mean treatment duration of _,24 and
oportuzumab monatox, 30 mg given intravesically twice weekly for six weeks then once weekly for
six weeks, then every other week thereafter with a mean treatment duration of 8.1 months.”®
Pembrolizumab was based on the administration of 200 mg IV over 30 minutes every 3 weeks or
400 mg IV over 30 minutes every 6 weeks for up to 24 months, with an estimated mean treatment
duration of 6.2 months. Gemcitabine + docetaxel was based on the administration of gemcitabine
1000 mg, followed by docetaxel 37.5 mg given intravesically once weekly for 6 weeks.'® As only
3.3% of patients were unable to tolerate the full 6 weeks of treatment and mean treatment
duration was not reported, we assumed a 6-week mean treatment duration. For each population,
the comparator was a hypothetical treatment. For the base case, the effectiveness of the
theoretical treatment was set to a CR probability of 0%. The effectiveness of the hypothetical
treatment was varied between completely ineffective to the level of the most effective treatment.

Key Model Characteristics and Assumptions

The model required several assumptions. Key model assumptions and rationales for the
assumptions are presented in Table 5.3.
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Table 5.3. Key Model Assumptions

| Assumption | Rationale |

Data are not available describing the probability that patients

. . who are disease-free or who have metastatic disease elect to
Patients who are disease-free or who have . )
undergo cystectomy. Patients who are disease-free do not
require cystectomy unless there is disease progression.
Patients with metastatic disease will require systemic rather
than local therapy.
S E A H T E B EN NI AW AN EIYEN . We have not identified data documenting differences in utility
similar utilities and costs. or costs between persistent and recurrent NMIBC.

Utilities for the metastatic state originating We were unable to identify utilities for metastatic disease

metastatic disease will not have a
cystectomy.

o130 W T RE T [EEHET A T [ EYR R L ERT [ specifically due to bladder cancer. Therefore, we used values
for metastatic bladder cancer. obtained from patients with metastatic urothelial carcinoma.
We identified no data informing disease progression in patients
who receive no bladder cancer treatment. Most data available
are from single-arm studies with active treatment. This
assumption is necessary to compare the new treatments to no

Patients with no treatment have disease
progression at the same (average) rate as
those from longer-term studies in whom

treatment is not effective.
bladder cancer treatment.

This assumption makes estimating other probabilities easier in
the model, given the limited availability of detailed data on
NMIBC progression. The assumption is supported by clinical
trials for nadofaragene firadenovec, oportuzumab monatox,
and pembrolizumab, in which 100% of patients showed
progression-free survival at 3 months.

Patients who have a complete response to
treatment do not develop MIBC within a 3-
month period. Instead they progress to
NMIBC, and then to MIBC, over a period
longer than the model cycle length.

Patients who have complete response or

(LSS TAC g g al WL ETEC R =338 This assumption makes estimating other probabilities easier in
to metastatic disease directly within a 3- the model, given the limited availability of detailed data on
month period. Instead, they progress progression to metastatic disease. The assumption is

through (NMIBC for those with complete supported by several studies.

response and) MIBC to metastatic disease.

NMIBC: non-muscle invasive bladder cancer
Model Inputs

Clinical Inputs

Clinical inputs for the effectiveness of nadofaragene firadenovec, oportuzumab monatox, and
pembrolizumab were obtained from single-arm clinical trials evaluating these therapies in the
treatment of BCG-unresponsive NMIBC.820.7880 The effectiveness of gemcitabine + docetaxel was
obtained from a large multicenter noncomparative retrospective evaluation.’® However, the
probability of having high-grade progression free survival with gemcitabine + docetaxel was
unusually high in this study relative to other studies of gemcitabine + docetaxel.®*’! Using a
conservative approach, we adjusted the proportion of patients with high-grade progression free

Olnstitute for Clinical and Economic Review, 2020 Page 48
Evidence Report - Nadofaragene Firadenovec and Oportuzumab Monatox for NMIBC Return to ToC



survival at each time point using a rate ratio derived from three other trials involving gemcitabine +
docetaxel (resulting RR=0.8).6971

The effectiveness of the hypothetical comparator treatment was added to the model using a risk
ratio that was applied to intervention model inputs for CR in the transition from “Initial Treatment”
to “Disease-free.” The inverse of the same risk ratio was applied to modify the probabilities
associated with transitions from “Disease-free” to “Persistent/Recurrent NMIBC,” resulting in an
increased probability of transitioning to NMIBC. This risk ratio value was limited so that transition
probabilities could not exceed a value of one. Varying this risk ratio between 0 and 1 resulted in the
effectiveness of the hypothetical treatment varying between completely ineffective to having the
same benefit as the most effective treatment. However, because this treatment was a hypothetical
treatment, costs and disutility associated with adverse events were not included. The base-case
value for the risk ratio was set to zero, meaning that the CR probability at three months was 0.

Clinical Probabilities/Response to Treatment

The decision model was evaluated over a lifetime time horizon with three-month cycles. The
probability of moving from “Initial Treatment” to “Complete Response/Disease-free” was
determined from CR to treatment at three months from clinical trials.!20.7881

For population 1, the probability of moving from “Disease-free” to “Persistent/Recurrent NMIBC”
was determined from CR, when available, at 6, 9, and 12 months and were time varying. When CR
was not reported, as in the case of gemcitabine + docetaxel, HGRFS was used as a proxy for CR. For
population 2, the probability of moving from “Disease-free” to “Persistent/Recurrent NMIBC” was
determined from HGRFS survival at 6, 9, 12 months and were time varying. The probability of
HGRFS between 12 and 24 months was used to estimate the probability of remaining in the
“Persistent/Recurrent NMIBC” Markov state for all time periods greater than 12 months. The
appropriate form of the equation P=1-e™* was used to estimate the three-month probability to
match the model’s cycle length.

One issue that arose from using CR and HGRFS from clinical trials was that the 12-month
assessments were conducted differently between trials for nadofaragene firadenovec and
oportuzumab monatox. For nadofaragene firadenovec, 12-month assessments for CR and HGRFS
were included a biopsy in addition to urine cytology and cystoscopy, whereas for oportuzumab
monatox a biopsy was not required at 12 months. In the nadofaragene firadenovec trial, three
patients in population 1 and two patients in population 2 were classified as having recurrence at 12
months only as a result of the required biopsy. To better represent these different 12-month
outcome assessments, we chose to conduct scenario analyses that 1) estimate the effect of having
required biopsies at 12 months in both trials; and 2) estimate the effect of not having required
biopsies at 12 months in both trials. This was done by altering the transition probabilities from the
12-month base case values for both treatments. Although scenario analyses are not usually
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presented alongside the base case results, we thought that these differences between trials were
significant enough that the results should be reported with the base case results. However,
sensitivity analyses were not conducted on the scenario analysis results.

Transitions directly from “Disease-free” to “MIBC” were not allowed in the model; all transitions to
the “MIBC” state occurred through the “Persistent/Recurrent NMIBC” state. Progression-free
survival was used to estimate transitions from “Persistent/Recurrent NMIBC” to “MIBC.” These
transitions were calculated by dividing the number of patients at 12 months who had progression
(i.e., 1 — progression-free survival) by the cumulative number of patients with NMIBC at 12 months
(i.e., 1 = CR or HGRFS), and then adjusting for three-month cycles. Since these estimates were not
available for gemcitabine + docetaxel or the hypothetical treatment, the highest transition
probability value from those calculated for nadofaragene firadenovec and oportuzumab monatox
was used (i.e., 2.6% for population 1 and 3.8% for population 2). The model inputs for these
parameters are shown in the Table 5.4 and 5.5.

For all other model transitions, data were collected from other longer-term epidemiologic studies
and clinical trials. Transitions from “Persistent/Recurrent NMIBC” to “Post-Cystectomy” and the
transition from “MIBC” to “Post-Cystectomy” were obtained from large retrospective studies.”®8°
Transitions from “MIBC” to “Metastatic Disease” and “Death” were obtained from a large
collaborative study combining results from multiple clinical trials.”>#° Transitions from “Post-
Cystectomy” to “Metastatic Disease” were obtained from a large retrospective analysis in 888
patients,3 while transitions from “Post-Cystectomy” to “Death” were obtained from a retrospective
study evaluating 678 patients.®> Transitions from “Metastatic Disease” to “Death” were obtained
from a retrospective study evaluating long-term mortality outcomes in patients treated for locally
advanced or metastatic bladder cancer with gemcitabine and cisplatin compared with
methotrexate, vinblastine, doxorubicin, and cisplatin.®® The model inputs for these parameters are

shown in Appendix Table E2.
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Table 5.4. Key Model Inputs for the CIS + Ta/T1 Subgroup

Nadofaragene Oportuzumab . Gemcitabine + Hypothetical
Model Input x < 4 Pembrolizumab yP
Firadenovec Monatox Docetaxel Treatment

Probability of
Complete
Response at 3
months
Probability of
Transitioning
from
Complete
Response to
NMIBC at 6
months
Probability of
Transitioning
from
Complete
Response to
NMIBC at 9
months
Probability of
Transitioning
from
Complete
Response to
NMIBC at 12
months
Probability of
Transitioning
from
Complete
Response to
NMIBC Each
Cycle After 12
months
Probability of
Transitioning
from NMIBC
to MIBC Each

Cycle

N/A: not applicable, NMIBC: non-muscle invasive bladder cancer

53.4%

23.6%

14.2%

30.6%

12.3%

2.2%

40.0%

30.0%

25.0%

19.0%

10.2%

2.6%

40.6%

7.6%

25.1%

33.1%

6.7%

1.3%

72.0%

16.7%

14.7%

6.3%

4.5%

2.6%

0%

N/A

N/A

N/A

N/A

2.6%

Boorjian
202081

Sesen Bio,
data on file20

Stuart 201978

Steinberg
202018
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Table 5.5. Key Model Inputs for the High-Grade Ta/T1 Subgroup

Nadofaragene Oportuzumab | Gemcitabine | Hypothetical
Model Input .
Firadenovec Monatox * Docetaxel Treatment
Probability of
Complete Response 72.9% 69.0% 75.2% 0%
at 3 months
Probability of
Transitioning from

14.3% 14.5% 7.4% N/A
Complete Response

to NMIBC at 6 months
Probability of
Transitioning from 6.7% 10.2% 14.9% N/A "
Complete Response Boorjian

to NMIBC at 9 months 20208
Probability of

Transitioning from Sesen Bio,
Complete Response 24.9% 5.7% 6.8% N/A data on file®®
to NMIBC at 12

months Stuart 20197%
Probability of

Transitioning from

Complete Response 7.8% 7.3% 4.2% N/A

to NMIBC Each Cycle

After 12 Months

Probability of

Transitioning from
NMIBC to MIBC Each
Cycle After 12 Months
(Patients with HG
Ta/T1)
N/A: not applicable, NMIBC: non-muscle invasive bladder cancer

3.8% 3.0% 3.8% 3.8%

Discontinuation

Treatment discontinuation was modeled using mean treatment duration. Where mean treatment
duration was not available, the median treatment duration was used to estimate the mean
treatment duration using an exponential decay function (i.e., e*t), estimating k, and deriving the
mean (which is equal to 1/k).

Mortality

Mortality was included in the model as described in the Clinical Probabilities/Response to
Treatment section above. For patients in the “Initial Treatment,” “Disease Free,” and
“Persistent/Recurrent NMIBC” Markov states, the annual age and gender adjusted mortality
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probability converted to three months was used for each cycle of the model. For all remaining
Markov states, mortality is higher and was estimated from publications identified through a

systematic literature review,808283

Utilities

Table 5.6 shows health state utility values used in the model. Where possible, utilities were derived
from published literature that estimated bladder cancer-specific values using the EQ-5D. Health
state utilities for “Initial Treatment,” “Disease Free,” “Persistent/Recurrent NMIBC,” and “MIBC”
were obtained from a study evaluating the EQ-5D in 472 patients with NMIBC.2® The utility for
“Metastatic Disease” was obtained from a study of 270 patients enrolled in the KEYNOTE-045 trial
with metastatic urothelial carcinoma.?’” The “Post-Cystectomy” utility value was obtained from a
decision model report, where utility was estimated from 25 urologists using the standard gamble
method.?® Table 5.6 shows health state utility values used in the model. Where possible, utilities
were derived from published literature that estimated bladder cancer-specific values using the EQ-
5D.

As the utility values for “Metastatic Disease” were not obtained from the population under review,
and the study evaluating the “Post-Cystectomy” utility queried urologists rather than patients or
the general public, the resulting utilities for these two states were higher than what might be
expected. Since there were no other credible sources for these utility values, we used these values
in the base case and conducted additional one-way sensitivity analyses to evaluate the impact of
lower utilities on the model.

Table 5.6. Utility Values for Health States

[ | utilityvalue Method of Valuation | Source |

Initial . .
0.86 Patients with NMIBC EQ-5D Cox 2019%

Treatment

0.87 Patients with NMIBC EQ-5D Cox 2019%
NMIBC 0.76 Patients with NMIBC EQ-5D Cox 2019%
MIBC 0.75 Patients with NMIBC EQ-5D Cox 2019%

Patients enrolled in

Metastatic KEYNOTE-045 with
. 0.70 . . EQ-5D Slater 2020%
Disease metastatic urothelial
carcinoma
Post-Cystectomy 0.745 Non-patient urologists Standard Gamble Kulkarni 201228

NMIBC: non-muscle invasive bladder cancer
Adverse Events

We included only those adverse events likely to result in measurable treatment costs and/or
disutility. Grade 1-4 urinary tract infection was a common AE with oportuzumab monatox and
pembrolizumab likely to result in treatment for all patients, occurring with a frequency of 12% for
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each treatment. Therefore, the cost for treating urinary tract infection was factored into the
model. Since AE information for gemcitabine + docetaxel was obtained from a retrospective study,
the severity grade was not reported. Treatment was delayed due to AEs in 15% of patients and
discontinued early in 8% of patients. The most common side effects were urinary frequency
(22.1%), dysuria (15.6%), and hematuria (10.5%). Since urinary frequency, dysuria, and hematuria
were unlikely to accrue significant cost or result in measurable disutility, they were not included in
the analysis. Table 5.7 shows the probability, cost, and disutility associated with each included AE,
along with cost sources.

Table 5.7. Included Adverse Events

Adverse Event, Treatment Probability Disutility m

Urinary Tract Infection,

12% $167 0 Le 2001%
Oportuzumab Monatox

Urinary Tract Infection,

12% 167 0 Le 20018
Pembrolizumab ° 2

Economic Inputs

Drug Acquisition Costs

Drug utilization for nadofaragene firadenovec, oportuzumab monatox, pembrolizumab, and
gemcitabine + docetaxel, which were used to determine costs, were obtained from clinical
trials.2%24%0 The mean treatment duration for each was used, along with the recommended dosage
and timing of administration, to determine the mean cumulative dose per person. Table 5.8 shows
the recommended dosage schedule for these drugs.

At the time of publishing this report, the prices for nadofaragene firadenovec and oportuzumab
monatox were not available. We therefore estimated the price of nadofaragene firadenovec using
the price of pembrolizumab. The price of oportuzumab monatox was set at $150,000 per year, an
estimated price net of rebates that was communicated by Sesen Bio. The price for pembrolizumab
was derived using the US Department of Veteran Affairs Office of Procurement Federal Supply
Schedule (FSS) prices.?° The price for gemcitabine + docetaxel was estimated using WAC, obtained
from Micromedex Red Book.3® Drug cost inputs are shown in Table 5.8.
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Table 5.8. Drug Cost Inputs

. . . . WAC or FSS Net Price | Annual Drug
Intervention Administration .
per Unit per Dose Cost+
3x10*! vp/mL (75 mL),
Nadofaragene administered by intravesical ~ 3x10 vp/mL

Firadenovec instillation every 3 months (75 mL)
(total of 4 doses per year).

$41,084** $41,084**  $164,337**

30 mg administered by
intravesical instillation twice
weekly for first 6 weeks, then
once weekly for 6 weeks, 30 mg S4,167** S4,167**  $150,000%**
then every other week
thereafter (total of 36 doses
in first year).

Oportuzumab
Monatox

200 mg IV over 30 minutes

every 3 weeks or 400 mg IV

) over 30 minutes every 6

Pembrolizumab 200 mg $9,455* $9,455* $164,337
weeks for up to 24 months

(total of 17.4 doses per

year).
Gemcitabine 1000 mg and
o docetaxel 37.5 mg 1000 mg $36.90 $36.90
Gemcitabine + .
administered weekly for 6 and and and $437#
docetaxel . .
weeks by intravesical 160 mg $153.00 $35.86
instillation

FSS: Federal Supply Schedule, WAC: wholesale acquisition cost

“FSS as of August 26, 2020

"The estimated price for nadofaragene firadenovec was assumed to be the annual price of pembrolizumab.
“"The estimated price for oportuzumab monatox was provided through communication with Sesen Bio.
*The annual drug cost includes drug acquisition cost for a full 365 days.

*The annual drug cost for gemcitabine * docetaxel was estimated for the 6-week course of therapy only.

Administration and Monitoring Costs

The cost of administering nadofaragene firadenovec, oportuzumab monatox, and gemcitabine +
docetaxel was estimated to be $86 per instillation using HCPCS code 51720 (bladder instillation of
anticarcinogenic agent). The cost of administering pembrolizumab was estimated to be $143 per
infusion using CPT code 96413 (chemotherapy administration, intravenous infusion technique; up
to one hour, single or initial substance/drug). Drug administration costs were determined using
physician fee schedules from the Centers for Medicare & Medicaid Services.’* These costs are also
presented in Appendix Table E3.
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Health Care Utilization Costs

Non-drug health care costs were primarily derived from a study evaluating the cost of surveillance
for NMIBC by Mossanen et al.®? This study utilized a Markov model to determine the average one-
year and five-year costs for patients with low, intermediate, and high risk NMIBC. The underlying
cost data was obtained from a study of 208 patients treated at MD Anderson Cancer Center. For
our analysis, we utilized the cost data for those patients who were at high risk to estimate the costs
for being in “Initial Treatment,” “Disease Free,” and “Persistent/Recurrent NMIBC,” and “MIBC.” In
addition, the short-term cost associated with transitioning to the “Death” Markov state was
obtained from Mossanen et al.”> The cost of “Metastatic Disease” was obtained from an abstract
describing the first six months of therapy after the diagnosis of metastatic bladder cancer.®® For
patients having a cystectomy and for the “Post-Cystectomy” Markov state, costs were obtained
from two retrospective studies assessing cystectomy admission, costs in the first 90 days, and
monthly costs after 90 days.’>*? All costs were inflated to 2019 US dollars using the Health Care
component of the Bureau of Economic Analysis Personal Consumption Expenditures Price Index
(PCE), per ICER's Reference Case.

Table 5.9. Health Care Utilization Costs

Initial Treatment $1,211 Mossanen 2019°%2

Disease Free $1,211 Mossanen 20192

NMIBC $1,458 Mossanen 2019%2

MIBC $7,027 Mossanen 2019%2
Cystectomy $30,625 (one-time) Leow 2014°
Post-Cystectomy $8,665 Malangone-Monaco 2020%
Metastatic Disease $24,905 Seal 20143

$500 Mossanen 2019%

NMIBC: non-muscle invasive bladder cancer

Adverse Event Costs

The costs associated with treating urinary tract infections were estimated using cost data from a
decision tree model for uncomplicated urinary tract infection.®” The cost of treating rash and
pruritus were estimated using a physician office visit level 3 billing code (99213), in addition to the
cost for one prescription of triamcinolone 0.1% lotion (WAC equal to $18.70) per patient.!

Productivity and Other Indirect Costs

Productivity costs for patients and their caregivers were considered for inclusion in the analysis.
The impact of NMIBC on patients and their caregivers has been outlined by Mossanen and Gore,
and include disruption of personal and professional lives due to treatment, resulting in decreased
work productivity and earning potential.®® Requiring a Foley catheter for those who elect to
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undergo TURBT can also impact the ability work for some patients. For those who undergo
cystectomy, there may be anxiety and fear inadequately captured by utility measures.®” Caregiver
burden, anxiety, fear, and other factors may be significant for patients with metastatic disease.

Although considered for inclusion in the analysis, there have been few studies that evaluate the
impact of these factors on indirect costs. Those few studies have been conducted in patients
undergoing cystectomy or who are post-cystectomy and have shown that while pain and anxiety
may be significant, caregiver burden is low.”” Unfortunately, no studies were identified that
guantified indirect costs for patients other than those had undergone cystectomy. Therefore, we
were unable to include an analysis evaluating a modified societal perspective incorporating these
indirect costs.

Sensitivity Analyses

We ran one-way sensitivity analyses to identify the key drivers of model outcomes, using available
measures of parameter uncertainty (i.e., standard errors) or reasonable ranges for each input
described in the model inputs section above. The utilities derived from the literature associated
with cystectomy?® and metastatic disease?” were obtained from different sources than those for all
other utilities?® and appeared to be high relative to these other utilities. We conducted one-way
sensitivity analyses on each of these variables to estimate the impact of potentially more plausible
utilities on the model results. In a separate analysis, we varied the proportion of patients with
MIBC who chose to undergo cystectomy from 0% to 100% to determine the impact on threshold
prices for nadofaragene firadenovec and oportuzumab monatox. We ran one-way sensitivity
analyses to identify the key drivers of model outcomes, using available measures of parameter
uncertainty (i.e., standard errors) or reasonable ranges for each input described in the model inputs
section above. The utilities derived from the literature associated with cystectomy?® and metastatic
disease?’ were obtained from different sources than those for all other utilities?® and appeared to
be high relative to these other utilities. We conducted one-way sensitivity analyses on each of
these variables to estimate the impact of potentially more plausible utilities on the model results.
In a separate analysis, we varied the proportion of patients with MIBC who chose to undergo
cystectomy from 0% to 100% to determine the impact on threshold prices for nadofaragene
firadenovec and oportuzumab monatox.

Probabilistic sensitivity analyses were also performed by jointly varying all the model parameters
over 1,000 simulations, then calculating 95% credible range estimates for each model outcome
based on the results. For the parameters of the probabilistic sensitivity analyses, we used beta
distributions for probabilities, gamma distributions for costs, and beta distributions for utilities.
Additionally, we performed a threshold analysis by systematically altering the price of nadofaragene
firadenovec and oportuzumab monatox to estimate the maximum prices that would correspond to
given willingness-to-pay (WTP) thresholds.
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Scenario Analyses

Effect of Biopsy on Cost-Effectiveness Outcomes

As described above, the clinical trials for nadofaragene firadenovec and oportuzumab monatox
evaluated 12-month CR and HGRFS differently. The trial for nadofaragene firadenovec required a
biopsy, whereas the trial for oportuzumab monatox did not. As a result, three patients in
population 1 and two patients in population 2 were classified as having recurrence at 12 months
when the biopsy results were included, compared to when biopsy results were not included. We
conducted a sensitivity analysis to evaluate the following outcomes:

1) We calculated an optimistic scenario by assuming the recurrences identified by biopsy
alone at the 12-month CR and HGRFS outcomes did not happen in the nadofaragene
firadenovec study. No changes were made to oportuzumab monatox.

2) We calculated a conservative scenario by assuming the recurrences identified by biopsy
alone at the 12-month CR and HGRFS outcomes did happen in the nadofaragene
firadenovec study. These changes were also applied to oportuzumab monatox,
assuming that three additional patients in population 1 and two additional patients in
population 2 would have been identified had a biopsy been conducted.

Due to the potential impact of these differences in study design on the incremental cost-
effectiveness of nadofaragene firadenovec and oportuzumab monatox, we chose to present these
results alongside the base case results. These results were also used to calculate a wider value-
based pricing reported in section 7 of this report.

Threshold Analyses

To assess the impact of nadofaragene firadenovec and oportuzumab monatox pricing on
incremental cost effectiveness, we varied the prices of these drugs to determine the threshold
prices required to obtain ICERs of $50,000 per QALY gained to $150,000 per QALY gained.

Model Validation

We used several approaches to validate the model. First, we provided preliminary methods and
results to manufacturers, patient groups, and clinical experts. Based on feedback from these
groups, we refined data inputs used in the model. Second, we varied model input parameters to
evaluate face validity of changes in results. We performed model verification for model calculations
using internal reviewers. Finally, we compared results to other cost-effectiveness models in this
therapy area.
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5.3 Results

Base-Case Results

HIII

Given the
with pembrolizumab and gemcitabine + docetaxel, the incremental cost effectiveness of

rating for the comparison of nadofaragene firadenovec and oportuzumab monatox

nadofaragene firadenovec and oportuzumab monatox compared with pembrolizumab and
gemcitabine + docetaxel were not calculated. However, we did calculate the incremental cost
effectiveness of pembrolizumab and gemcitabine + docetaxel compared with the hypothetical
treatment. When interpreting these results, it is important to consider that BCG-unresponsive
NMIBC involves a heterogeneous population and that trials may have enrolled patients with
differing characteristics that might affect study outcomes. In addition, the retrospective study
evaluating gemcitabine * docetaxel delivered care and documented outcomes different from the
prospective noncomparative clinical trials of nadofaragene firadenovec, oportuzumab monatox,
and pembrolizumab, introducing further uncertainty as to the comparability of study outcomes for
gemcitabine + docetaxel to those for the newer treatments. The lack of a placebo control or active
comparator group compounds the difficulty in interpreting these results.

Since the prices for nadofaragene firadenovec were not available at the time of publishing this
report, we used prices in the model that were based on the annual price of pembrolizumab, taking
into account differences in dosing frequency. The estimated price for oportuzumab monatox was
provided by Sesen Bio as approximately $150,000 per year 