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Nivolumab (Opdivo®) is a fully human immunoglobulin G4 (IgG4) monoclonal antibody which binds to the
programmed death-1 (PD-1) receptor. In Australia, nivolumab, in combination with the cytotoxic T-lymphocyte-
associated antigen 4 (CTLA-4) monoclonal antibody ipilimumab (Yervoy®), is indicated and subsidised under
the Pharmaceutical Benefits Scheme (PBS) for the treatment of patients with intermediate- or poor-risk,
previously untreated advanced renal cell carcinoma — PBS listing.

The aim of this review is to demonstrate that nivolumab plus ipilimumab should be the treatment of choice for
patients with previously untreated intermediate- or poor-risk advanced renal cell carcinoma, as demonstrated
in the phase 3 CheckMate 214 trial, and as recommended in recent international guidelines.

Renal cell carcinoma

Renal cell carcinoma (RCC) denotes cancer originating from the renal epithelium." It is the most common cancer
of the kidney, accounting for >90% of cases.' RCC is a heterogeneous cancer and is classified into three major
histological types; clear-cell RCC (80-90% of cases), papillary RCC (10-15%) and chromophobe RCC (4-5%).2
About 25-30% of patients with RCC have advanced disease.’

Various risk models have been developed to determine the prognosis of patients with advanced RCC.*® The
International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) has developed a prognostic model
that classifies advanced RCC based on six established risk factors: Karnofsky Performance Status (KPS) <80,
<1 year from diagnosis to treatment, haemoglobin concentration <lower limit of normal, calcium concentration
>upper limit of normal (ULN), neutrophil count >ULN and platelet count >ULN. Based on these risk factors, three
groups have been identified: favourable risk (O factors), intermediate risk (1-2 factors) or poor-risk (3-6 factors).”*

Worldwide, kidney cancers represent approximately 2% of all cancers, with 403,262 new cases being diagnosed
in 2018.” In Australia, kidney cancer is estimated to be the ninth most commonly diagnosed cancer in 2019, with
an estimated 3,814 new cases being diagnosed in Australia (2,539 males and 1,275 females).® The estimated
age-standardised incidence rate for 2019 is 12.9 per 100,000 person, which represents a 108% increase from
1982 when the age-standardised incidence rate was 6.2 per 100,000 persons.® RCC is approximately twice
as common in men as in women. The five-year survival rate (2011-2015) for those diagnosed with kidney
cancer is 77%.°

Treatments for previously untreated advanced RCC

RCC is an immunologically active cancer and until targeted therapies were introduced in 2006, the treatment of
advanced clear cell RCC was generally based on immunotherapy such as interferon-a (IFN-a) and interleukin-2.°
However, response rates are low and these agents are associated with considerable toxicity.

Significant advances were made with the identification of drug targets, which enabled the stabilisation of
the disease and prolonged survival.*"" Checkpoint antibodies alter the interaction between immune cells and
antigen-presenting cells (including tumour cells).”

Approved targeted therapies for previously untreated advanced RCC now include orally available, multi-targeted
tyrosine kinase inhibitors (TKIs), such as sunitinib,” sorafenib,” pazopanib, and cabozantinib,” and the mammalian

HRQoL = health-related quality of life; 9G4 = immunoglobulin G4;
IFN-a = interferon-a;

IMDC = International Metastatic Renal Cell Carcinoma Database Consortium;
KPS =Karnofsky Performance Status; PBS = Pharmaceutical Benefits Scheme;
PD-1(2) =programmed death-1(2) ; PD-1(2)L = programmed death-1(2) ligand;
RCC = renal cell carcinoma; TKIs = tyrosine kinase inhibitors;

ULN = upper limit of normal; VEGF = vascular endothelial growth factor.

target of rapamycin (mTOR) inhibitor temsirolimus.'® Bevacizumab in combination with INF-a is also indicated for
the treatment of patients with advanced and/or metastatic RCC.” In addition, the TKI axitinib is available for the
treatment of patients with advanced RCC after failure of one prior systemic therapy.”® Similarly, the mTOR inhibitor
everolimus is available for the treatment of advanced RCC after failure of treatment with sorafenib or sunitinib.”

Nivolumab and ipilimumab represent a new treatment option that emerged as a result of outcomes from the recent
CheckMate 214 study.” The reported superiority of nivolumab and ipilimumab over sunitinib in intermediate- or
poor-risk patients with previously untreated advanced RCC (see below) has resulted in the recent European’
(Figure 1) and the National Comprehensive Cancer Network™ guidelines recommending this combination as
[ UF ‘ ) the first-line option for this group of patients.
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Figure 1. European Association of Urology guideline recommendations 2019, for the systemic treatment of advanced or metastatic clear-cell renal cell carcinoma’

IMDC = International Metastatic Renal Cancer Database Consortium; VEGF = vascular endothelial growth factor.

Expert commentary on previously untreated advanced
RCC and its recommended treatment

Treatment options for patients with advanced RCC have changed significantly
over the last year, let alone decade. Motzer et al. established the first significant
survival benefit of sunitinib over interferon (11 vs 5 months) in 2007.%" Incremental
benefit was observed in all prognostic groups, but was statistically not significant
for those in the poor-risk group given that they represented less than 10% of
the trial population. Similar paucity of data exists with the equally efficacious
first-line therapy pazopanib. No other TKI has unequivocally demonstrated
superiority in the first-line setting.

None-the-less, there has been significant room for improving prognosis, with
20% of patients in the poor and 50-60% of patients in the intermediate risk
groups. For many years, there has been concern about replacing a VEGF
TKI with immunotherapy, for a predominantly VEGF-driven tumour. However,
the potential for durable responses (albeit a significant minority) with interferon
and interleukin prior to the advent of sunitinib reaffirm the potential role of
immunotherapy. This principal was subsequently substantiated with nivolumab
in the second-line setting (CheckMate 025).* Whilst the toxicity profile is far
more appealing with a PD-1 monotherapy compared with older immune related
treatments, only 20-30% of patients benefit, albeit far more durably.

Up to 30% of patients that progress following first-line therapy become too
unwell or die before being able to contemplate second-line options and so the
need to improve the overall response rates and duration have been a key driver
in evaluating the role of doublet immunotherapy in treatment-naive patients.
However, dual therapy does come with increased toxicity, so defining patients
in whom this added risk is negated by the benefits is also of great importance.
Seemingly, the relatively simple IMDC criteria has proven to be very useful in
delineating just this, but one has to remember that there are still patients in
whom immunotherapy is not feasible due to co-morbidities, active auto-immune
disease or poor performance status.

And so, in 2019, we are in a position whereby we must first classify patients by
their IMDC prognostic category and offer sunitinib or pazopanib TKI monotherapy
for those in the good-risk group. For the intermediate- and poor-risk patients,
doublet immunotherapy is preferable, unless there are contraindications or poor
performance status (ECOG 2 or less) whereby TKI monotherapy remains a default
option (but only for those with intermediate risk). Phase 2 (CABOSUN) data® have
demonstrated efficacy and improved disease control with cabozantinib in the
poor-risk group, although this pluripotent TKI, as with sunitinib and pazopanib,
is not currently funded in Australia for this indication.
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Nivolumab

Nivolumab, in combination with ipilimumab, is indicated and subsidised under the
Pharmaceutical Benefits Scheme (PBS) for use in patients with intermediate- or
poor-risk, previously untreated advanced RCC.

The following is a summary of the pharmacological properties of nivolumab and
relevant pharmacological properties of ipilimumab. For full details, the nivolumab®
and ipilimumab® product information should be consulted.

Mechanism of action

Binding of the programmed death-1 (PD-1) ligands, PD-L1 and PD-L2, to the PD-1
receptor found on T cells inhibits T-cell proliferation and cytokine production.” *
The upregulation of PD-1 ligands occurs in some tumours and signalling through
this pathway can contribute to the inhibition of active T-cell immune surveillance
of tumours.

Nivolumab is a fully human, genetically engineered, immunoglobulin G4 (IgG4)
monoclonal antibody that binds to the PD-1 receptor and blocks its interaction
with the ligands PD-L1 and PD-L2 (Figure 2).*** Through the blockade of PD-1
binding to PD-L1 and PD-L2, nivolumab thus potentiates T-cell responses, including
anti-tumour responses.

Cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) is a negative regulator of
T-cell activity. Ipilimumab is @ monoclonal antibody that binds to CTLA-4 and blocks
its interaction with its ligands.* **

Combined nivolumab (anti-PD-1) and ipilimumab (anti-CLTA-4) may thus result in
enhanced T-cell function that is greater than the effects of either antibody alone,
leading to improved anti-tumour responses (Figure 2).

Pharmacokinetics

The pharmacokinetics of nivolumab are linear, with exposure to nivolumab
increasing dose proportionally over the dose range of 0.1 to 10 mg/kg administered
every 2 weeks.*

Based on a population PK analysis, using data from patients with melanoma,
non-small cell lung cancer, or RCC at steady state with nivolumab 3 mg/kg every
2 weeks, the geometric mean clearance (CL) was 7.9 mL/h, the terminal half-life
was 25 days, and average exposure at steady state was 86.6 pg/mL.*

Steady-state concentrations of nivolumab were reached by 12 weeks when
administered at 3 mg/kg every 2 weeks, and systemic accumulation was
approximately 3-fold.*

Ina population PK analysis of combined administration of nivolumab and ipilimumab,
nivolumab 1 mg/kg had no effect on the CL of ipilimumab, and ipilimumab 3 mg/kg
resulted in a 24% increase in the CL of nivolumab.* The CL of nivolumab increased
by 42% in the presence of anti-nivolumab antibodies, but there was no effect of
anti-ipilimumab antibodies on the CL of ipilimumab.

Age, weight, gender, race, mild or moderate renal impairment, and mild or moderate
hepatic impairment did not affect the CL of nivolumab.*
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Drug interactions

Nivolumab is a human monoclonal antibody, and since it is not metabolised by
cytochrome P450 (CYP) enzymes or other drug metabolising enzymes, inhibition or
induction of these enzymes by co-administered medicinal products is not expected
to affect the pharmacokinetics of nivolumab.*

Nivolumab is not expected to have an effect on CYP or other drug metabolising
enzymes in terms of inhibition or induction.*

Dosage and administration

Nivolumab and ipilimumab must be administered and monitored by specialist
physicians experienced in the use of immunotherapy.* An infusion of nivolumab
must not be administered as an intravenous push or bolus injection.*

e Nivolumab 3 mg/kg should be administered intravenously over 30 minutes
every 3 weeks for the first four doses in combination with 1 mg/kg ipilimumab
on the same day, followed by nivolumab monotherapy (3 mg/kg every 2 weeks
or 240 mg every 2 weeks or 480 mg every 4 weeks).*

e After the last dose of the combination of nivolumab and ipilimumab, the
first dose of nivolumab monotherapy should be administered after 3 weeks
(for 3 mg/kg or 240 mg) or after 6 weeks (for 480 mg).*

e Treatment with nivolumab in the single-agent phase should be continued as
long as clinical benefit is observed or until the patient can no longer tolerate
the treatment.”

When nivolumab is co-administered with ipilimumab, if either agent is withheld, the
other agent should also be withheld.*

Contraindications
Nivolumab is contraindicated in patients who have known hypersensitivity to
nivolumab or any of its excipients.*

Warnings and precautions

Nivolumab is associated with immune-related adverse events which occur at higher
frequencies when nivolumab is co-administered with ipilimumab compared with
nivolumab as a monotherapy.* These immune-related adverse reactions can affect
a variety of organ systems.

e Patients should be monitored continuously as an immune-related adverse
reaction with nivolumab monotherapy or in combination with ipilimumab may
occur at any time during or after discontinuation of therapy.* The majority of
these immune reactions were initially manifest during treatment; however, a
minority can occur weeks to months after discontinuation.

e Based on the severity of the adverse reaction, nivolumab monotherapy
or in combination with ipilimumab should be withheld and corticosteroids
administered.?
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e Prophylactic antibiotics should be used to prevent opportunistic infections in
patients receiving immunosuppressive therapy.*

e Nivolumab monotherapy or in combination with ipilimumab must be permanently
discontinued for any severe immune-related adverse reaction that recurs and
for any life-threatening immune-related adverse reaction.”

Clinical efficacy and tolerability

The CheckMate 214 study demonstrated, that in patients with intermediate- or
poor-risk advanced clear-cell RCC, first-line therapy with nivolumab plus ipilimumab,
compared with sunitinib, was associated with significantly higher overall survival
(0S) and objective response rates (ORR), and an improved health-related quality
of life (HRQoL).? **

The safety profile of nivolumab plus ipilimumab was consistent with that reported in
previous studies with this combination in multiple tumour types, including advanced
RCC.** Immune-related adverse reactions are seen more frequently, and are more
severe, with nivolumab and ipilimumab combination therapy than with monotherapy
with either agent (see Warnings and precautions).” As with other checkpoint
inhibitors, the adverse effects are generally manageable with supportive measures
and corticosteroids in some cases. However, rarely, they can be fatal.* Early
diagnosis and appropriate management of any immune-related adverse events
are essential to minimise life-threatening complications. It is recommended that
patients be monitored at least prior to each dose and patients should be advised
to immediately report possible symptoms.*

CheckMate 214

The study methodology and outcomes from the CheckMate 214 trial are described
below.

Aim
To compare treatment with nivolumab plus ipilimumab versus sunitinib in patients
with previously untreated clear-cell advanced RCC.*

Methods

In the phase 3, randomised CheckMate 214 trial, patients aged 18 years and older
with previously untreated, advanced or metastatic RCC with a clear-cell component
were recruited from 175 hospitals and cancer centres in 28 countries (Figure 3).”
Patients were categorised by risk status into favourable, intermediate-, and poor-risk
subgroups (according to IMDC risk score) and randomly assigned (1:1) to open-label
nivolumab 3 mg/kg plus ipilimumab 1 mg/kg every 3 weeks for four doses followed
by nivolumab 3 mg/kg every 2 weeks, or sunitinib 50 mg/day for 4 weeks of each
6-week cycle (Figure 3). A total of 1096 patients were randomised to nivolumab
plus ipilimumab (n=550) or sunitinib (1=546 patients); 425 and 422, respectively,
had intermediate- or poor-risk RCC.**
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Figure 3. Study design of CheckMate 214 trial®

® Progression-free survival

“The overall alpha level was 0.05, split among three coprimary end points. The overall response rate was at an alpha level of 0.001, progression-free survival was at an alpha level of 0.009 and overall survival was at an alpha level of 0.04.

The primary efficacy outcome measures were 0S, ORR and progression-free survival
(PFS) as determined by a Blinded Independent Central Review in intermediate-
or poor-risk patients. In addition, HRQoL was assessed using various generic
instruments designed for the general population (EuroQol five dimensional three level
[EQ-5D-3L28]) and cancer-specific instruments (Functional Assessment of Cancer
Therapy-General [FACT-G13; and the National Comprehensive Cancer Network
Functional Assessment of Cancer Therapy—Kidney Symptom Index [FKSI-1917]).%°

Results

Efficacy
The following efficacy outcomes were obtained in the group of intermediate- or
poor-risk patients.

e At a median follow-up of 25.2 months, the median OS had not been reached
with nivolumab plus ipilimumab versus 26.0 months with sunitinib (hazard ratio
[HR], 0.63; p<0.001).% The 18-month OS survival was 75% (95% confidence
interval [CI] 70, 78) with nivolumab plus ipilimumab and 60% (95% Cl 55, 65)

with sunitinib. With continued follow-up (32.4 months), OS still had not been
reached with nivolumab plus ipilimumab, and it remained significantly higher
versus sunitinib (Figure 4).”

e At a median follow-up of 25.2 months, the ORR was 42% versus 27%
(p<0.001) with nivolumab plus ipilimumab versus sunitinib; this included
complete response (CR) rates of 9% versus 1%, respectively (p<0.001).%
The ORRs were maintained with continued follow-up at a median 32.4 months
(42% vs 29%; p<0.0001), including investigator-assessed CR rates of 11%
versus 1%, respectively.”

e PFS for nivolumab plus ipilimumab versus sunitinib at a median 25.2 months
follow-up was 11.6 versus 8.4 months, respectively (HR=0.82; 99.1% ClI
0.64, 1.05); p=0.03, not significant per the pre-specified 0.009 threshold).?
Continued follow-up to a median 32.4 months indicated a PFS benefit emerged
with nivolumab plus ipilimumab versus sunitinib, starting at 9—12 months,
and with a plateauing of the nivolumab plus ipilimumab curves (Figure 5).”
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Figure 4. Overall survival in intermediate- or poor-risk patients with renal cell carcinoma in the
CheckMate 214 study®

NR = not reached; NE = not estimable.
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Figure 5. Investigator-assessed progression-free survival in intermediate- or poor-risk patients
with renal cell carcinoma in the CheckMate 214 study®
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At a median follow-up of 25.2 months, the median duration of response had
not been reached with nivolumab plus ipilimumab and was 18.2 months with
sunitinib.?® With continued follow-up to a median 32.4 months, the median
duration of response had not been reached with the combination therapy and
was 13 months with sunitinib.”

At a median follow-up of 25.2 months, nivolumab plus ipilimumab lead to a
better health-related quality of life than sunitinib, when assessed according
to EQ-5D-3L.28, FACT-G13, and FKSI-1917 scales.”

Safety

At a median follow-up of 25.2 months, treatment with nivolumab plus ipilimumab
versus sunitinib was associated with treatment-related:”

discontinuation rates due to adverse reactions in 22% versus 12% patients,
respectively;

adverse events of any grade in 93% versus 97% patients, respectively;
grade 3 or 4 adverse events in 46% versus 63% patients, respectively;
deaths in 1.5% and 0.7% of patients, respectively.

At a median follow-up of 25.2 months, with nivolumab plus ipilimumab, the most
common adverse events (any grade) were fatigue (37%), pruritus (28%), diarrhoea
(27%), rash (22%), nausea (20%), increased lipase levels (16%) and hypothyroidism
(16%).* The most common treatment-related grade 3 or 4 adverse events =2% were
increased lipase levels (10%), fatigue (4%) and diarrhoea (4%). Of the 436 patients
who had a treatment-related select (immune-mediated) adverse event (including
skin, endocrine, gastrointestinal, pulmonary, hepatic, and renal categories), 35%
received high-dose glucocorticoids (=40 mg of prednisone per day or equivalent).”

With longer follow-up (median 32.4 months), no new safety signals emerged.”

Expert commentary on CheckMate 214 data

We have several goals and considerations when starting treatment with advanced
disease. First, in the knowledge that patients that progress may not have the
chance to benefit from second-line therapy, what agents give the best chance
of response? Second, (and arguably now a realistic consideration), could this
response be complete? Third, if patients do respond, will it be durable? Fourth,
is the side-effect profile and toxicity acceptable?

Ipilimumab and nivolumab doublet therapy provide a significant improvement in
overall survival for patients with intermediate- and poor-risk disease for those
who are ECOG 0-1 and without contraindications to starting immunotherapy.
The progression free survival is improved by 3 months compared to that of
sunitinib because a small proportion of patients will not respond at all (and is
therefore not necessarily as good a reflection of overall efficacy, unlike overall
survival). Despite this, and in answer to the first question, overall response
compared with sunitinib is still much higher and improved from 29% to 47%,
with up to 11% being complete. In fact, when stratified according to PDL-1
positivity (>1%), the complete response rate rises to 16%. For those patients
that do respond, the response appears to be durable, a phenomenon now well
recognized with immunotherapy.

Doublet immunotherapy still makes the unfamiliar prescriber wary of side effects.
However, the low dose of ipilimumab, as well as a much greater understanding,
recognition and confidence of managing immune toxicities, makes this a tolerable
regimen for many patients. Quality of life scores were better than sunitinib, and
the nature, timing and severity of side effects congruent with what we see in
many other cancer types. The discontinuation rate was higher (22% vs 12%),
although in clinical practice one would argue many of these patients may have
continued with nivolumab monotherapy. Often those patients with immune-related
toxicities do derive benefit. Although a third of patients did require high-dose
corticosteroids, one would argue that this is an acceptable and treatable risk in
a patient population who fare poorly otherwise.

It is important to recognize that doublet immunotherapy was not superior to
sunitinib in the good-risk patients for which this remains the current standard
of care.
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Take home message

In Australia, it is estimated that kidney cancer will be the ninth most commonly
diagnosed cancer in 2019, with RCC being the most common type.

Treatment options for this immunologically active cancer have changed over
the past two decades.

Recent international guidelines now recommend nivolumab plus ipilimumab
for the first-line treatment of IMDC intermediate- or poor-risk advanced RCC.

In the CheckMate 214 trial, nivolumab plus ipilimumab, compared with
sunitinib, was associated with significantly longer OS, higher ORR, a greater
chance of CR, a more durable responses and enhanced HRQoL than sunitinib.

The safety profile of nivolumab plus ipilimumab was consistent with that
reported in previous studies with this combination in multiple tumour types,
including advanced RCC.

Patients treated with nivolumab plus ipilimumab should be monitored for
immune-related adverse reaction and managed promptly and appropriately
should any of these events be reported.

Expert concluding comments

Nivolumab and ipilimumab set a new standard of care for the majority of patients
diagnosed with advanced RCC. We must still tailor our treatment options according
to many clinical variables such as contraindications to treatment, performance
status, compliance, patient preference, psycho-social support and safety of
managing toxicity when it occurs. There is still a role for first-line TKI therapy
in those with good-risk and a subset of intermediate-risk disease patients for
these reasons. However, we now have renewed hope in improving efficacy
while maintaining quality of life with doublet immunotherapy associated with a
manageable and predictable toxicity profile in patients who would otherwise do
poorly. For a small, but significant proportion, there is even hope of complete
radiological response.
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