April 27, 2020
Mariano R. Viola, PhD
Healthcare/Pharma/Biotech
(917) 751-3733
mariano@violaadvisory.com
www.violaadvisory.com

UroGen Pharma’s (URGN) Jelmyto (UGN-101, UGN-102) –
Transformative Non-surgical Treatment Option in Bladder Cancer
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We believe UroGen Pharma’s newly approved treatment, Jelmyto, has the potential to change the standard
of care for treating patients with low-grade upper-tract urothelial carcinoma (UTUC) and non-muscle
invasive bladder cancer (NMIBC). Both diseases are difficult to treat as they have a high likelihood of
recurrence which makes organ removal the only viable treatment option. Jelmyto’s impressive overall
response rates and durable rates give this typically elderly patient population a non-surgical treatment
option for both UTUC and NMIBC, where organ preservation and long-term disease control are both
paramount objectives.
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I.

Overview of the Urinary System
A. How Bladder Cancer Starts
FIGURE 1: Organs of the Urinary Tract
The urinary system is made up of several organs – the kidneys, the ureters,
the bladder, and the urethra. The kidneys and ureters are often referred to
as the upper urinary tract while the bladder and urethra are commonly
known as the lower urinary tract (see Figure 1).
The bladder is a hollow organ in the lower pelvis. It has flexible, muscular
walls that can stretch to hold urine and squeeze to send it out of the body.
The bladder's main function is to store urine. Urine is liquid waste made by
the two kidneys and then carried to the bladder through two tubes called
the ureters. When you urinate, the muscles in the bladder contract, and
urine is forced out of the bladder through a tube called the urethra.
Source: NCCN Guidelines for Patients, Bladder Cancer, 2019
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The inside lining of the bladder is called the urothelium which is made up of urothelial (also called transitional)
cells. Urothelial carcinoma, also known as transitional cell carcinoma (TCC), is the most common type of
bladder cancer. More often, if a patient has bladder cancer it is almost certain to be a urothelial carcinoma.
Bladder cancer starts in the urothelial cells that line the inside of the bladder. However, urothelial cells also
line parts of the upper urinary tract, such as the part of the kidney that connects to the ureter – called the
renal pelvis – and the ureters as well as the urethra which is located in the lower urinary tract. Patients with
bladder cancer sometimes have tumors in these sites, so the entire urinary tract needs to be checked for
tumors.
B.

Stages of Bladder Cancer: Muscle-invasive vs. non-muscle invasive bladder cancer (NMIBC)

FIGURE 2: Stages of Bladder Cancer
After a patient is diagnosed with bladder
cancer, doctors will determine if it has
spread, and if so, how far. This process is
called staging. The stage of bladder cancer
is based on the results of physical exams,
biopsies, and imaging tests (CT or MRI scan,
x-rays, etc.). There are 5 stages of bladder
cancer: 0, 1, 2, 3 and 4 (see Figure 2).
Stage 0 – Stage 1: Non-muscle invasive
bladder cancer. Most bladder cancers are
diagnosed in the early stages where the
tumor is still in the innermost lining of the
bladder, called the urothelium or
transitional epithelium (stage 0) or in the
connective tissue (stage 1) of the bladder
wall (see Figure 2).
Source: NCCN Guidelines for Patients, Bladder Cancer, 2019

Stage 2 – Stage 4: Muscle invasive bladder cancer. There is a thick layer of muscle in the bladder wall called
the detrusor muscle or the muscularis propria. If the tumor reaches and invades the muscle layer (stage 2),
then the cancer is called muscle-invasive bladder cancer. This type of cancer is more advanced and is more
likely to spread and can be harder to treat. Over time, as the cancer breaches the muscle wall, it reaches the
fat surrounding the bladder (stage 3). When it starts to grow outside the bladder (stage 4), the tumor has now
invaded nearby structures such as the wall of the abdomen or pelvis and cannot be removed with surgery. At
this stage, the cancer might spread to nearby lymph nodes, or to other parts of the body. When bladder
cancer spreads (i.e., metastasizes) it tends to go to distant lymph nodes, the bones, the lungs, or the liver.
C.

Treatment Options for non-muscle invasive bladder cancer (NMIBC)

The treatment of bladder cancer is based on the tumor’s clinical stage when it is first diagnosed. Other factors,
such as the size of the tumor, how fast the cancer cells are growing (low grade = slow growing or high grade =
fast growing) and a person’s overall health and preferences, also affect treatment options. Treatment options
for NMIBC include 1) surgery, 2) intravesical therapy, and 3) systemic therapy.
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Surgery
a.

Transurethral resection of the bladder tumor (TURBT)

TURBT is a surgical procedure that allows the doctor to remove and examine tumors on the bladder wall
through the urethra without cutting through the abdominal/pelvic skin. An instrument with a small cutting
tool at one end is guided through the urethra and into the bladder to remove the tumor. This is done in the
operating room under general anesthesia. The goals of TURBT is 1) to make or confirm the diagnosis and
histology of bladder cancer, 2) to determine how extensive the cancer is inside the bladder, 3) to remove all of
the tumor that can be seen, and 4) to take a sample of the muscle layer of the bladder wall to see if the tumor
has invaded the muscle layer.
b.

Radical cystectomy

Radical cystectomy is the most widely used surgery for muscle-invasive bladder cancer. It involves removing
the bladder, nearby lymph nodes and other organs in the pelvis. Radical cystectomy is not usually performed
in NMIBC.
2.

Intravesical therapy

Intravesical therapy is the use of medicines put directly into the bladder through a catheter. The medicines are
slowly put into the bladder using a process called instillation. There are two main intravesical therapies used
to treat bladder cancer:
a.

Intravesical Bacillus Calmette-Guérin (BCG) therapy

BCG therapy uses a liquid solution put directly into the bladder. The solution contains a very weak version of a
bacteria that has been used as a tuberculosis vaccine in many parts of the world. Researchers are not sure
why, but the solution can jumpstart the immune system and cause it to attack cancer cells inside the bladder
without giving the patient tuberculosis.
Intravesical BCG may cause flu-like symptoms for 48 to 72 hours after instillation. It may also cause symptoms
similar to urinary tract infection including pain while urinating. Some people cannot tolerate the side effects of
BCG, however they are usually treatable. The dosage can also be adjusted in order to help with the side
effects.
b.

Intravesical chemotherapy

Intravesical chemotherapy is given to reduce the risk of the cancer coming back or to slow its growth to a
higher stage. Gemcitabine and mitomycin C are the most used intravesical chemotherapies. Gemcitabine is
preferred by NCCN experts over mitomycin C. Other chemotherapy agents may also be used in certain
circumstances. When intravesical chemotherapy is given immediately after TURBT, a one-time dose can lower
the risk of cancer returning. The one-time instillation should be given within 24 hours of surgery (ideally within
6 hours).
While intravesical BCG therapy is used more often as a primary (main) treatment after TURBT for NMIBC,
intravesical chemotherapy is also an option. Treatment is usually started 3 to 4 weeks after TURBT. The
treatments are usually given weekly for about 6 weeks. NCCN guidelines recommend no more than two backto-back courses of treatment.
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Systemic therapy

A cancer treatment that affects the whole body is called systemic. The most common type of systemic therapy
is chemotherapy. However, newer treatments like targeted therapy and immunotherapy also affect the whole
body but work differently than chemotherapy.
a.

Chemotherapy

Most chemotherapy drugs are liquids that are slowly injected into a vein – a process called infusion. The drugs
travel in the bloodstream to treat cancer throughout the body. Chemotherapy also harms healthy cells, which
is why it can cause very harsh side effects.
Some chemotherapy medicines contain the metal platinum. These platinum-based chemotherapy medicines
like cisplatin and carboplatin can damage the kidneys. Cisplatin is the stronger of the two medications. Most
patients cannot have cisplatin because their kidneys do not function well or because they have other health
issues. Cisplatin may also cause hearing problems or loss.
b.

Targeted therapy

Targeted therapy is a cancer treatment that can target and attack specific types of cancer cells. This type of
cancer treatment is often used for patients with specific gene mutations. For example, many patients with the
most common type of bladder cancer (urothelial carcinoma) have altered versions of the FGFR2 and FGFR3
genes. If the patient has alterations of either or these genes and the bladder cancer has progressed on
platinum-based chemotherapy, then they may be eligible for a targeted drug therapy called erdafitinib
(BALVERSA). Because targeted therapy does not harm normal cells as much as chemotherapy, the side effects
tend to be less severe.
c.

Immunotherapy

Immunotherapy is a cancer treatment that increases the activity of the body’s immune system. This can
improve the body’s ability to find and destroy cancer cells. Immunotherapy medicines called checkpoint
inhibitors are used to treat bladder and other cancers. A biomarker (also called a tumor marker) test is given
to determine whether the cancer cells are producing PD-L1, a molecule or protein usually found on the surface
of cancer cells. The biomarker test measures the level of PD-L1 expression on the cancer cell. This helps the
doctor decide whether immune checkpoint inhibitors may be a good treatment option.
D. NCCN Treatment Guidelines for non-muscle invasive bladder cancer (NMIBC)
TABLE 2: Stage 0 bladder cancer: Treatment options after TURBT
Tumor type

Next treatment option

Slow-growing Ta tumor

- Observation
- Intravesical chemotherapy

Fast-growing Ta tumor

Might need a second TURBT first, before starting treatment
- Intravesical BCG therapy (preferred)
- Intravesical chemotherapy
- Observation

Carcinoma in situ (CIS)

- Intravesical BCG therapy

Stage 0 and Stage 1
bladder cancers are nonmuscle invasive. Many
non-muscle
invasive
cancers can be treated
without removing the
bladder. Table 2 and
Table 3 summarize the
following
NCCN
guidelines
for
the
treatment of NMIBC.
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Note: Ta tumor – non-invasive papillary carcinoma; CIS – flat non-invasive carcinoma. Both stages of Ta and CIS tumors
have grown only in the inner lining layer of the bladder. They have not invaded or spread deeper into the bladder wall.
Source: NCCN Guidelines for Patients, Bladder Cancer, 2019

Treatment of Stage 0 disease after TURBT depends on the tumor type and whether it is fast- or slow-growing.
Intravesical therapy (either BCG or intravesical chemotherapy) is an option for all Stage 0 tumors.
TABLE 3: Stage 1 bladder cancer: Treatment options after TURBT

If the cancer is sbll there:
- Intravesical BCG therapy
- Surgery (radical cystectomy)

Another TURBT
(Best opbon for most pabents)

If you are not a candidate for surgery:
- Chemoradiajon
- Join a clinical trial
If the cancer is gone:
- Intravesical BCG therapy (preferred)
- Intravesical chemotherapy
- No treatment (in rare cases)

Surgery (radical cystectomy)
Best opbon for very high-risk tumors

Begin follow-up care

Source: NCCN Guidelines for Patients, Bladder Cancer, 2019

NCCN guidelines strongly recommend that most people with Stage 1 bladder cancer have another TURBT
before starting treatment. If the second TURBT finds cancer, BCG therapy and surgery are options. If the
second TURBT does not find cancer, BCG therapy and intravesical chemotherapy are options.
Follow-up Care:
Follow-up care for non-muscle invasive disease includes testing based on the risk of the cancer returning. The
higher the risk, the more follow-up testing is needed. Tests to monitor for the return of NMIBC in patients of
all risk levels include 1) cystoscopy, 2) imaging of the upper urinary tract, and 3) imaging of the abdomen and
pelvis. How often you should have these tests depends on the patient’s individual risk level. In addition,
follow-up urine cytology is recommended for patients with average and high risk of the cancer returning.
II.

Jelmyto: Clinical Trial Results and Total Addressable Market (TAM)

Using their RTGel technology platform, UroGen Pharma (URGN) developed a novel formulation for delivering
the chemotherapy drug mitomycin C to patients with low-grade upper tract urothelial cancer (UTUC). This
delivery mechanism called Jelmyto, is made of a hydrogel-based formulation of mitomycin C that is used for
instillation in the intravesical therapy treatment for both upper tract UC and lower tract non-muscle invasive
bladder cancer (NIMBC).
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Jelmyto has reverse thermal-gelation properties where it is able to stay in a liquid state at cold temperatures
and solidifies to a gel at body temperature. This allows for increased accumulation and longer exposure (4 to 6
hours) to mitomycin C locally in the upper urinary tract and the bladder, which leads to increased efficacy
compared to standard intravesical delivery of mitomycin in UTUC and bladder cancer.
th

The FDA approved Jelmyto (formerly UGN-101) on April 15 this year as the first therapy to treat low-grade
UTUC. The second mitomycin gel treatment called UGN-102 is currently in Phase 2b clinical trial (OPTIMA II)
and has reported good top-line results (CR of 63%) for low-grade, intermediate risk patients with NMIBC. A
pivotal Phase 3 trial is expected to be initiated in 2H20.
Adverse events: One common side effect for patients taking Jelmyto was a narrowing of the ureter that can
cause urine to back up in the kidney (ureteric stenosis: 43.7%). Other side effects included pain in the lower
back and abdomen (flank pain: 29.6%), pain when urinating (dysuria: 21.1%), urinary tract infection (32.4%),
blood in the urine (hematuria: 31.0%), kidney problems (renal impairment: 19.7%), fatigue, nausea (23.9%)
and vomiting (19.7%). The majority of adverse events were mild to moderate. However, 8.5% of patients
having events of ureteric stenosis were reported as severe. This serious side effect of the blockage of the
ureter required a treatment with stents.
A. Total Addressable Market (TAM)
UroGen Pharma provided the total addressable market data for Jelmyto for both UTUC and low-grade
intermediate risk NMIBC (see Figure 3).
FIGURE 3: Jelmyto TAM: UTUC and NMIBC

Source: UroGen Pharma Investor Day presentation, 9/24/19

Low-Grade UTUC Total Market Opportunity. The company estimates the prevalence of existing low-grade
UTUC patients in the U.S. currently at around 13,000 to 17,000 cases. Within that group, the number of new
UTUC patients are about 7,000 to 8,000 for this year (for an annual incidence rate of 2 to 2.5 per 100,000). Of
the number of new cases, around 40% will be low grade UTUC patients or 2,800 to 3,200 patients. Within the
existing population of low-grade UTUC patients, around 20% are expected to have recurring follow-up
treatments (around 3,000 to 4,000 patients).
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The estimated annual TAM for Jelmyto would roughly be: (low grade UTUC patients of 2,800 to 3,200 patients)
+ (recurring low grade UTUC patients of 3,000 to 4,000 patients) = around 6,000 – 7,000 eligible patients per
st
year. Jelmyto is expected to launch on June 1 at a price of $21,376 per dose.
Low-Grade NMIBC Total Market Opportunity. The total market opportunity for UGN-102 is much higher since
the market for non-muscle invasive bladder cancer is larger. The prevalence of bladder cancer cases in the U.S.
is currently around 700,000 patients. Of this, roughly 50% or 350,000 patients fall under low-grade NMIBC.
From this sub-group, about 20% or 80,000 patients are considered intermediate risk or low-grade NMIBC.
The recurrence of low-grade bladder cancer is around one-year. After which, patients are more likely to
undergo a second round of TURBT. A growing subset of low-grade intermediate risk patients fall into a cycle of
frequent recurrences after repeated TURBT failures, causing an increasing number of urologists to become
less satisfied with the current standard of care in low-grade NMIBC. Moreover, there are also risks with
repeated invasive surgical procedures, potential catastrophic impact of bladder perforation as well as
cumulative effects from exposure to multiple rounds of general anesthesia.
This may provide UGN-102 with an advantage over TURBT as UGN-102 is a non-invasive instillation that does
not require anesthesia and does not have the risk of bladder perforation. Furthermore, the procedure has a
short recovery period and can be performed in the doctor’s office or in an ambulatory surgery center setting.
B.

Clinical Trial Results (UG-101 and UG-102)

UroGen Pharma presented top-line clinical trial results for both UGN-101 and UGN-102. The results are
summarized in Figure 4.
FIGURE 4: Summary of Clinical Trial Results: UGN-101 and UGN-102
Phase 3 OLYMPUS (UGN-101)

Phase 2b OPTIMA II (UGN-102)

n = 71
Indication: UTUC

n = 63
Indication: NMIBC

Overall (n=71)
- CR rate: 59%
- 6-month CR durability: 89%
- 12-month CR durability: 84%

Overall (n=63)
- CR rate: 65%
- 6-month CR durability: 97%
- 9-month CR durability: 85%

Endoscopically unresectable
tumors 48% (34/71)
- CR rate: 59%
- 6-month CR durability: 85%
- 12-month CR durability: 84%

Phase 3 trial to be initiated in
2H20.

Source: UroGen Pharma Investor Day presentation, 9/24/19
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The results of both trials produced very impressive top-line results in both overall response rates and
durability. UGN-101 produced a CR rate of 59% while the overall CR rate for UGN-102 was comparably similar
at 65%. Moreover, 6-month durability for UGN-101 was at 89% while UGN-102 achieved 97% durability, both
very impressive scores. While UGN-101 reached a 12-month CR durability of 84%, UGN-102 achieved a 9month durability of 85%.
Within the sub-group of patients with endoscopically unresectable tumor, 59% achieved a CR rate of 59%. This
is a particularly important result, since this is the sub-group where either all or a part of the kidney is likely to
be resected (removed) as a result of having an endoscopically unresectable tumor. Therefore, a high response
rate from a chemoablative treatment may save the patient from undergoing a nephrectomy. Moreover, a high
durability rate of 85% and 84% within a 6-month and 12-month time period is also encouraging, as it extends
the progression free survival period of the patient and keeps the disease under control.
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