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Where can | find the original article on which this summary is based?

You can read the original article titled, ‘Nivolumab plus Gemcitabine—Cisplatin in Advanced Urothelial Carcinoma, which was
published in The New England Journal of Medicine, for free at: https://www.nejm.org/doi/pdf/10.1056/NEJM0a2309863

How to say (download PDF and double

click sound icon to play sound)...

What is this summary about?

This article describes the results of a clinical research study called ‘CheckMate 901, « Nivolumab: Nih-VOL-you-mab *>)>
which was published in The New England Journal of Medicine. CheckMate 901 was a « Urothelial: YOOR-oh-THEE-lee-ul *)))
study that looked at a specific type of cancer called urothelial cancer, which impacts « Immunotherapy:

parts of the urinary system. Participants in the study had urothelial cancer that was IH-myoo-no-THEH-ruh-pee *>)>
either unresectable (meaning that it cannot be removed by surgery) or metastatic « Chemotherapy:
(where the cancer has spread from the urinary system to other parts of the body). Kee-mo-THEH-ruh-pee ‘ >)>

Unresectable or metastatic urothelial canceris normally treated with chemotherapy

(treatment using chemicals to kill fast-growing cancer cells), but researchers are looking for more effective treatment options. The
CheckMate 901 study aimed to find out if using a combination of chemotherapy and the drug nivolumab would work better and last
longer than chemotherapy alone for people with advanced urothelial cancer. Immunotherapies are a family of cancer treatments that
use the body’s own immune system to fight the cancer.

What happened in the study?

In the CheckMate 901 study, researchers looked at nivolumab plus chemotherapy given together compared with chemotherapy alone as
first-line treatment (the first treatment used) for people with metastatic urothelial cancer. The goal of the study was to see if this combina-
tion (nivolumab plus chemotherapy) would work better than chemotherapy alone in terms of how long people survived (lived) and how long
they survived without their cancergetting worse. The study also looked at any side effects (undesirable effect of the drug) and other health

problems that might come from these treatments.
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What do the results mean?

In comparing people who received nivolumab plus chemotherapy together, followed by nivolumab by itself, with people who received
chemotherapy alone, the results showed that people in the nivolumab plus chemotherapy group not only survived (lived) longer, but
also survived (lived) longer without their cancer getting worse. They were also more likely to have their tumors (an abnormal growth
of body tissue) shrink, and were more likely to have their tumors shrink completely (and maintain complete shrinkage for a longer
period of time). Also, they experienced no difference in overall health-related quality of life, and had similar side effects to those seen
in other studies of nivolumab or chemotherapy.

What is the purpose of this plain language summary?

The purpose of this plain language summary is to help you to understand the findings from recent research.
Nivolumab in combination with cisplatin is approved to treat the condition that is discussed in this study summary. The results of this

study may differ from those of other studies. Health professionals should make treatment decisions based on all available evidence,
not on the results of a single study.

Who is this summary written for? Who sponsored this study?

This summary was written for people who The study was sponsored by S A tion th
want to learn more about clinical research Bristol Myers Squibb and Ono ponsor: ;ompanfy or or?aplsl;atlon t a;
in urothelial cancer and about the results of Pharmaceutical. oversees and pays Tor a clinical researc

study. The sponsor also collects and

the CheckMate 901 study, as well as family, analyses the information from the study

friends, and healthcare professionals of

those with urothelial cancer.

What is metastatic urothelial cancer?

Urothelial cancer is a cancer of the urinary tract, which includes the renal pelvis (the part of the kidney that connects to the ureter),
ureters, bladder, and urethra. Urothelial cancer usually starts in cells called urothelial cells, which are found in the inner lining of the
organs in the urinary system.

The most common type of urothelial cancer is bladder cancer. In some people, when bladder cancer is first diagnosed, the cancer
may only affect the innermost tissue layers. However, in others, the cancer may have already grown into deeper layers of the bladder
(known as advanced bladder cancer) or have already spread beyond the bladder to other parts of the body (known as metastatic
bladder cancer).

Taylor &Francis
606 Future Oncol. (2025) 21(6) Tooréfrancis o



Treatment of advanced urothelial cancer (CheckMate 901 study) Plain Language Summary of Publication

What treatments are used for metastatic urothelial cancer?

If urothelial cancer is only in the bladder (or
other parts of the urinary system), surgery
(also called resection) to remove the tumor
(an abnormal growth of body tissue) is usually
the first treatment. However, in advanced or
metastatic (cancer that has spread to other
parts of the body) urothelial cancer, surgery may
no longer be an option. In this case, the cancer
is known as ‘unresectable, and chemotherapy
(medicines that slow the growth of or kill cancer
cells) is typically the first treatment option.

Renal pelvis: Collects urine
and funnels it to the ureters.
Found in the middle
of the kidneys

Ureter: Tubes that carry
urine from the kidneys
to the bladder

Bladder: A hollow organ

that stores urine Normally, this chemotherapy involves more

than one chemotherapy drug, one of which is
usually a drug called cisplatin. However, only
about 4 out of 10 people receiving cisplatin-
based chemotherapy will show a good response
and have their tumor shrink. Therefore, it
is important to develop other treatments
that could be used alongside chemotherapy
for people with unresectable or metastatic
urothelial carcinoma.

Urethra: Tube that carries

urine out of the body \

In the CheckMate 901 study, researchers compared a combination of nivolumab and chemotherapy (gemcitabine plus cisplatin) to
chemotherapy alone (gemcitabine plus cisplatin) in people with advanced urothelial cancer. Patients received either 1) nivolumab
combined with chemotherapy, followed by the drug nivolumab itself, or 2) chemotherapy alone.

Patients in this study had not yet received chemotherapy or immunotherapy for unresectable (not able to be surgically removed)
or metastatic (cancer that has spread) urothelial cancer. The researchers wanted to understand whether nivolumab and
chemotherapy together helped people live longer overall and live longer without the cancer getting worse. The trial also studied the
side effects people had with treatment.

Nivolumab is a type of immunotherapy. Immunotherapies are a family of cancer treatments that use the body’s own
immune system to fight the cancer. The immune system is a complex network of organs, cells, and proteins that helps the body fight
against infections and diseases. Immunotherapies work differently from chemotherapy, which kills cancer cells that are in the process
of dividing.

In the body, immune cells come into contact with foreign cells such as bacteria and viruses and recognize these cells do not belong
to the body, and attack and kill them. Healthy cells have proteins called immune checkpoints on their surface that protect them from
being attacked by immune cells. One of these proteins is called programmed death ligand 1 (PD-L1). When an immune cell comes
into contact with a healthy cell, similar proteins on the surface of the immune cell (called programmed death-1 [PD-1]) recognize the
PD-L1 on the healthy cell. This effectively switches off the immune cell so that it does not attack.
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Cancer cells can use this system too, because some cancer cells also have PD-L1 on their surfaces. This helps them trick the immune
system so that it does not detect and destroy them.

Nivolumab blocks PD-1 on immune cells, which allows the immune system to recognize the cancer cells as foreign. It basically switches
the immune cell back on so that it can detect and destroy the cancer cells.

How does nivolumab work?

. PD-L1
The immune checkpoints on immune cells (PD-1)
. can recognize the checkpoints on healthy cells
(PD-L1). When PD-1 and PD-L1 attach, the immune
. PD-1 cell knows not to attack the healthy cell.
Healthy cell Immune cell

2
" PD-L1
The problem is that many types of cancer cells also
‘ have PD-L1 on their surface. When PD-1 on the
immune cell attaches to PD-L1 on the cancer cell,
- >— PD-1 the immune cell no longer attacks it because it

thinks it is a healthy cell.

Cancer cell Immune cell

There are proteins on cell surfaces called immune checkpoints that prevent immune cells from destroying healthy cells.

Immune checkpoint inhibitors are drugs that block checkpoint proteins like PD-1 on immune cells and stop them from
attaching to cancer cells. Nivolumab is an immune checkpoint inhibitor.

Nivolumab attaches to PD-1 on the immune cells before Blocking PD-1 from attaching to PD-L1 helps the
they are able to attach to PD-L1 on the cancer cells. immune cells get activated. They can now
recognize and kill the cancer cells.

Cancer cell
i P, ‘

Nivolumab

Cancer cell Activated immune cell Immune cell Immune cell

By binding to PD-1, nivolumab stops PD-L1 on the cancer cells from binding to immune cells. This helps the immune
cells to activate, and then recognize and kill the cancer cells. This means that nivolumab can potentially reduce or stop
cancer growth. Nivolumab has been studied in different types of cancer including urothelial cancer.
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What did the CheckMate 901 study investigate?

The 2 main goals of the CheckMate 901 study were to:
« Determine how long people survived (lived) after starting treatment. This is called overall survival (shortened to OS).

« Determine how long each person lived without their cancer getting worse after the start of treatment. This is called
progression-free survival (shortened to PFS).

The other goals of this study were to:

« Measure the objective response rate (a response), which is the proportion of people whose tumors partly or completely shrink on
a CT scan (imaging test that helps detect disease and injury) after treatment. The CT scan indicates whether there was a response.

» Measure the duration of response, which is the length of time that the response continues.

« Measure the complete response rate, which is the proportion of people whose tumors completely shrink after treatment.
» Measure the duration of complete response, which is the length of time that the complete response continues.

- Determine the side effects that people experienced with treatment.

 Determine the impact of the treatment on a person’s overall health-related quality of life.

0 What patient ------ [ 2 0 What was measured? ----- > 0 What do the results mean?
. outcomes -
v

i .
v were studied? v

A longer time means that
the treatment is more likely
to help people live longer

Time that a person remained

®
' ONClalistivival alive after starting the trial

A longer time means that the
treatment is more likely to help
people live longer without the
cancer growing or spreading

° Time that a person remained alive

' Progression-free survival and the cancer did not get worse
after starting treatment

The proportion of people whose
tumors partly or completely shrink
(a response) after treatment

A higher rate means that more
people’s tumors partly or completely

[ ]
' Objective response rate
responded to the treatment

[ ]
' Complete response rate

@
' Side effects

® Health-related quality

' of life

Taylor & Francis
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The proportion of people whose
tumors completely shrink (complete
response) after treatment

All side effects that occurred
during the study were recorded

Questionnaires were used to
measure the health-related quality
of life of patients with cancer

www.tandfonline.com

A higher rate means that more
people’s tumors completely
responded to the treatment

Side effects can range in severity;
however, they may or may not have
been caused by the treatments
people received during the study

Health-related quality of life
measures an individual's health,
comfort, and ability to participate
in or enjoy life events
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How was the study designed?

304 people
Assigned to take :
_> nivolumab plus chemotherapy ! —} 3-week break —} Nivolumab alone was
Nivolumab plus : given every 4 weeks
CUSSE] o . After people assigned to nivolumab and
every 3 weeks .
. i chemotherapy together completed
up to 6 times ' S .
1 combination therapy they continued to
. receive nivolumab alone until:
'« Their cancer got worse, or
] !« They had to stop because of a treatment-related
: side effect
E The total treatment with nivolumab was
608 people + nolonger than 2 years
Assigned to take
‘ chemotherapy alone
Both nivolumab and chemotherapy were
Chemotherapy was L . .
—} . administered intravenously (through the vein)
given every 3 weeks
up to 6 times
304 people
Who could take part in this study?
Patients must have had: Patients could not have had:

—L —L

Unresectable (not able to
be surgically removed) or
metastatic urothelial cancer

Urothelial cancer that had

x spread to the brain

Prior treatment with
Tumor located in the immunotherapy
renal pelvis, bladder, ureter,

or urethra

No prior chemotherapy
treatment given for
metastatic urothelial cancer

Eligibility for cisplatin-
containing chemotherapy

. J . J

NN KK
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Who participated in this study?

Argentina
Australia
Brazil
Canada
Chile
China
Czech Republic
Denmark
Finland

France
Germany
Greece

Israel

Italy

Japan

Sex

[ ) 77%
male

[ ] 23%

' - female

The study was conducted in 30 countries

608

Race

72%
White

[ ] 23%

' - Asian

Less than 1%
® American Indian
’ or Alaska native

[ ] Less than 1%
' Black

@ 5%
' Other

Adults with unresectable or
metastatic urothelial carcinoma

Disease stage

87%
metastatic

12%
locally advanced
or nonmetastatic

Less than 1%
Not reported

Republic of Korea
Mexico
Netherlands
Norway
Peru

Poland
Romania
Russian Federation
Singapore

Spain

Sweden

Switzerland

\ Taiwan
4 Turkey

United States

Tumor location

Average age
65 years

[ ] 75%
bladder

[ ] 13%
P renal pelvis

[ ) 13%
- other
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What were the results of the study?

In this study, among those who received nivolumab plus chemotherapy
compared with those who received chemotherapy alone:

Overall survival

People lived longer
after starting treatment

22%

lower risk
of death

on nivolumab plus
chemotherapy

Progression-free survival

People lived longer without the cancer getting
worse after starting treatment

28%
lower risk
of the cancer getting worse
or dying on nivolumab plus
chemotherapy

Objective response rate and complete response rate

More people had their tumor partially
or completely shrink after treatment
(objective response rate)

Objective response rate
peeed
Nivolumab plus chemotherapy: 58%

(about 6 out of 10 people had
an objective response)

00 O (
12224
Chemotherapy: 43%

(about 4 out of 10 people had
an objective response)

More people (almost double) had their
tumor completely shrink after treatment
(complete response)

Complete response rate
{1
Nivolumab plus chemotherapy: 22%

(about 2 out of 10 people had
a complete response)

§
Chemotherapy: 12%

(about 1 out of 10 people had
a complete response)

Responses lasted longer (duration of response)

Nivolumab plus
chemotherapy

Chemotherapy

Health-related quality of life
Health-related quality of life did not worsen during treatment with nivolumab plus chemotherapy, and health-related
quality of life scores were similar in both treatment groups.

Complete response lasted nearly 3 times
longer (duration of complete response)

(370 momhs
(13.2 mons
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What were the most common side effects?

The most common treatment-related side effects with nivolumab plus chemotherapy were nausea (feeling sick) and lower levels
of red blood cells (known as anemia, which can cause tiredness, shortness of breath, and irregular heartbeats) and very low levels
of white blood cells (known as neutropenia, which can increase risk of infection). These are known side effects of these treatments.

Plain Language Summary of Publication

Percentage of people who had any side effect that was related to treatment
0000000000

57%

48%

48%

(a

stop bleeding) count

22%
15%

O

Nausea (feeling sick)

47%

Nivolumab plus chemotherapy: 98%
(almost 10 out of 10 people)

Chemotherapy: 93%
(about 9 out of 10 people)

Neutropenia
(a very low white blood cell count;
a severe version of decreased
neutrophil count)

Anemia
(not having enough
red blood cells)

Decreased neutrophil count (having
too few neutrophils, which is a
specific type of white blood cell)

25%
21%

Decreased platelet

blood cell that helps Decreased white

blood cell count
21%
14%

Fatigue (tiredness)

Decreased appetite

©

Taylor & Francis

Taylor & Francis Group

www.tandfonline.com

613



Plain Language Summary of Publication van der Heijden, Sonpavde, Powles and co-authors

What do the results of this study mean?

« In summary, among people in this study who were treated with nivolumab plus chemotherapy compared with people treated with
chemotherapy alone, there was better survival and a lower risk of their cancer getting worse.

« The proportion of people responding was higher, and there were almost twice as many people with a complete response.
Additionally, the length of time that people maintained a complete response was nearly 3 times as long. Health-related quality of
life did not worsen and was similar with both treatments.

« Finally, the side effects that people experienced were similar to what is expected for nivolumab and for chemotherapy.

KEY FINDINGS

In this study, among those who received nivolumab plus chemotherapy compared with
those who received chemotherapy alone:

Overall survival Progression-free survival
People lived longer after People lived longer without the cancer getting
starting treatment worse after starting treatment

28%
lower risk of the cancer
getting worse or dying

22%
lower risk of death
on nivolumab plus

on nivolumab plus
chemotherapy

chemotherapy

Limitations

Some people in this study who received chemotherapy only had gone on to receive treatment outside this study with
a different immunotherapy drug called avelumab. Although this could have had some influence on the end results of
people in this study who received chemotherapy only, the high number of complete responses and long duration of
complete responses in people who received nivolumab plus chemotherapy still support taking
nivolumab plus chemotherapy at the same time.

Where can | find more information?

The original article, titled “Nivolumab plus Gemcitabine-Cisplatin in Advanced Urothelial Carcinoma,”"is free to access at: https://www.
nejm.org/doi/pdf/10.1056/NEJM0a2309863

Full citation: van der Heijden MS, Sonpavde G, PowlesT, et al. Nivolumab plus Gemcitabine-Cisplatin in Advanced Urothelial Carcinoma.
N Engl J Med. 2023;389(19):1778-1789. doi:10.1056/NEJM0a2309863

NCT identifier number: NCT03036098
Study start date: March 24, 2017
Study end date: January 6, 2028

Taylor & Francis
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