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immuno-oncology took center stage. Gains made in understanding

tumor biology, immunology, and the underlying mechanisms of
immunity in cancer have spurred the development of an increas-
ingly broad range of immunotherapies, for an increasingly broad
range of cancers. This activity will review key presentations in
non-small cell lung cancer and melanoma. Commentary from a
community-based medical oncologist will provide insight into how
immunotherapy can have unique toxicities, and varying response
times for different patients, contributing to important factors for
determining appropriate patient selection.
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UPDATE FROM ASCO: ADVANCES IN IMMUNOTHERAPY

The 2014 American Society of Clinical Oncology (ASCO) Annual Meeting, widely regarded as the world’s foremost event in oncol-
ogy, convened on May 29 in Chicago, IL, where developments in immuno-oncology took center stage. Recent gains in the under-

standing of tumor biology, immunology, and the underlying mechanisms of immunity in cancer have spurred the development of

an increasingly broad range of immunotherapies.! These novel agents and combinations are indicative of the promise of improved

outcomes that immunotherapy holds for a widening array of cancers.

Select data on emerging therapies and key developments in the field are reviewed here; for complete meeting abstracts and post-

ers, visit ASCO University at university.asco.org.

Non-Small Cell Lung Cancer

Non-small cell lung cancer (NSCLC) accounts for an estimated
85% of all lung cancer cases. Complete surgical resection re-
mains the treatment of choice for early-stage NSCLC, with 5-year
survival rates ranging from 73% for pathologic stage IA to 24%
for stage I1IA; even in patients with completely resected NSCLC,
a high risk of both local and distant failure exists.>?

Numerous strategies have been studied in hopes of improving
outcomes for patients with completely resected NSCLC, but with
little success to date. Adjuvant radiotherapy is not currently rec-
ommended after the PORT meta-analysis in 1998 revealed that
it offered no survival benefits and may, in fact, be deleterious in
patients with early-stage NSCLC.* Although later studies have
provided evidence of a possible benefit of adjuvant radiother-
apy in patients with mediastinal nodal involvement, the issue
remains controversial, and further investigations are under way.?

Adjuvant cisplatin-based chemotherapy has also been studied
in this patient population. The International Adjuvant Lung
Cancer Trial, which included 1867 patients, showed a fairly mod-
est absolute survival benefit of 4% for adjuvant cisplatin-based
chemotherapy. Given the high rate of NSCLC occurrence, the
need for more effective novel treatment strategies is clear.’

Immunotherapy for NSCLC has not traditionally met with
much success, as effective immune responses have been diffi-
cult to achieve. However, the identification of relevant target
antigens, as well as the development of adjuvants and delivery
systems that possess the ability to circumvent the immune-sup-
pressive environment of NSCLC, have led to major advances in
this arena,® a number of which were reported at the 2014 ASCO
meeting.

Immunomodulatory agents that function as checkpoint inhib-
itors in the interaction between T cells and cancer cells appear to
hold promise for the treatment of NSCLC. Therapies utilizing
monoclonal antibodies targeting the programmed death 1 (PD-
1) receptor have demonstrated meaningful responses in NSCLC,
melanoma, and renal cell cancer (RCC) with both nivolumab
and pembrolizumab (MK-3475; formerly known as lambrolizu-
mab).”®

Nivolumab is a fully humanized monoclonal antibody cur-

rently in development as a treatment for various solid tumors,
including NSCLC. PD-1 receptors on T cells downregulate T-cell
activation, similar to the activity of CTLA-4 receptors.” Correla-
tive studies suggest that the mechanisms through which CTLA-
4 and PD-1 inhibit T-cell activation are distinct and potentially
synergistic.°

Published data from a large phase I trial of patients with
advanced solid tumors have demonstrated durable clinical re-
sponses with nivolumab."' A subgroup analysis of patients with
previously treated advanced NSCLC was presented at the 2014
ASCO meeting. Brahmer and colleagues®? reported median over-
all survival (OS) by dosage and histology, as well as clinical activ-
ity of patient subgroups, including programmed death-ligand 1
(PD-L1) tumor status.

A total of 129 patients with refractory NSCLC were given in-
travenous nivolumab (1 mg/kg, 3 mg/kg, or 10 mg/kg) every 2
weeks for up to 96 weeks. Of these patients, 54% had received
3 or more prior therapies. Median OS ranged from 9.2 months
to 14.9 months. One-year and 2-year OS rates were 32% to 56%
and 12% to 45%, respectively, across dosages and histologies.

At the 3-mg/kg dosage, median OS was 14.9 months; 1-year
and 2-year OS rates were 56% and 45%, respectively. The objec-
tive response rate (ORR) was 17% (22/129); mediation duration
of response (DOR) was 17 months.

Clinical activity was observed across all patient subgroups, re-
gardless of the number of prior therapies, and in patients with or
without epidermal growth factor receptor (EGFR) or KRAS mu-
tations. Median OS in patients with tumors expressing PD-L1
was 7.8 months (95% CI, 5.6-21.7) compared with 10.5 months
(CI, 5.2-21.2) without expression. Median progression-free sur-
vival (PFS) was 3.6 months and 1.8 months, respectively. This
suggests that PD-1 levels could identify responsive subsets of pa-
tients.

Fourteen percent of patients experienced grade 3/4 treat-
ment-related adverse events (AEs). The most commonly reported
AE was fatigue (3%).1?

In another phase I trial, investigators studied nivolumab in
patients with chemotherapy-naive squamous or nonsquamous
advanced NSCLC. Interim results for the first 20 patients were
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presented at the ASCO Annual Meeting by Gettinger and col-
leagues.”

Nivolumab was administered to patients (3 mg/kg) every 2
weeks until disease progression or unacceptable toxicity. Post-
progression treatment was allowed based on protocol-defined
criteria.

After at least 6 months of follow-up, 17 patients (85%) experi-
enced any-grade treatment-related AEs. Grade 3/4 treatment-re-
lated AEs included elevations of liver enzymes, hyperglycemia,
and rash. There were no reports of pneumonitis.

The ORR for patients treated with nivolumab was 30%. Five
of 6 responders (83%) achieved a response at the time of the first
scan (week 11). Responses were durable and ongoing (median
DOR not reached).

Of 15 evaluable tumor samples, 9 expressed PD-L1. The ORR
was 67% in PD-L1-positive patients; no responses were observed
in the 6 PD-L1-negative patients.

Nivolumab Plus Erlotinib

The EGFR tyrosine kinase inhibitor (TKI) erlotinib has been
approved for firstline treatment of patients with advanced NS-
CLC with activating EGFR mutations." Inspired by recently
published data that suggest that constitutive oncogenic signaling
through the EGFR pathway may promote tumor immune escape
by inducing immune dysfunction in the tumor microenviron-
ment,>! Rizvi and colleagues'” undertook a phase I study eval-
uating nivolumab plus erlotinib in chemotherapy-naive patients
with EGFR-mutated advanced NSCLC. Interim findings for 21
patients were presented.

Patients with stage IIIB and stage [V EGFR-mutated chemo-
therapy-naive NSCLC who were either EGFR TKI-naive or who
had progressed after prior TKI therapy received nivolumab (3
mg/kg every 2 weeks) plus erlotinib (150 mg daily by mouth)
until disease progression or unacceptable toxicity.

Only 1 of the 21 patients who received the combination had
not received prior EGFR TKI therapy. Ninety-five percent of pa-
tients had stage IV disease; 5% had stage IlIb. All had nonsqua-
mous histology and were EGFR-mutation positive.

The ORR was 19% (4 of 21 patients, all partial responses) and
the 24-week PFS was 47%. Median DOR has not been reached.

Of the 20 patients who had relapsed after treatment with
erlotinib, 3 (15%) achieved a partial response (PR; ongoing at
the time of data analysis). Nine patients (45%) had stable dis-
ease (SD; 3 ongoing). One patient had an unconventional “im-
mune-related” response (ongoing), with a 46% reduction in the
target lesions after progression in the nontarget lesions. The
EGFR TKlInaive patient achieved PR with a duration of 24.3+
weeks (ongoing).

Although all patients experienced AEs related to treatment,
only 2 discontinued as a result (grade 3 AST increase and grade
2 nephritis). There were no reports of pneumonitis.

Docetaxel Plus Ramucirumab

Results were also presented from REVEL, a randomized, dou-
ble-blind, phase III study of docetaxel and the vascular endothe-
lial growth factor receptor-2 (VEGFR-2) antibody ramucirumab
(formerly IMC-1121B) versus docetaxel and placebo in the sec-
ond-line treatment of stage IV NSCLC following disease pro-
gression after one prior platinum-based therapy.'®” Of the 1253
patients enrolled, 26.2% had squamous histology.

There was a statistically significant improvement in ORR
(22.9% vs 13.6%; P <.001) with ramucirumab plus docetaxel
compared with docetaxel alone. Median PFS was 4.5 versus
3.0 months (HR = .762; P <.0001) for the combination versus
Median OS was 10.5 months
in the ramucirumab-plus-docetaxel group compared with 9.1
months in the docetaxel-plus-placebo group (HR = 0.857; 95%
CI, 0.751-0.98; P = .0235) Survival benefits were consistent in
the major subgroups of patients, including patients with squa-

docetaxel alone, respectively.

mous cell and nonsquamous cell histology.

The most common grade 3 or higher AEs (>5% incidence) in
the ramucirumab/docetaxel arm included neutropenia, febrile
neutropenia, fatigue, leukopenia, hypertension, and pneumo-
nia. The occurrence of pulmonary hemorrhage (any grade) was
comparable between treatment arms (all patients, 2.1% vs 1.6%;
squamous cell patients, 3.8% vs 2.4%).”

Melanoma

Dating back to the original use of high-dose interleukin-2 and
high-dose interferon, the development of immunotherapy for
advanced melanoma has been an area of tremendous progress
and innovation. Historically, advanced melanoma has had a
poor prognosis; however, advancements in immunotherapy are
helping to pave the way for improved outcomes. In particular,
adoptive-cell therapy has emerged as a promising area of investi-
gation, with improvements in efficacy.?

Recently, clinical trials have demonstrated that immune
checkpoint blockade of PD-1 or PD-L1 results in substantial an-
titumor activity. In particular, nivolumab and pembrolizumab,
2 PD-1-blocking monoclonal antibodies, have demonstrated ro-
bust ORRs in patients with melanoma, as well as in RCC and
NSCLC. Additionally, rapid reductions in tumor burden, with
limited immune-mediated AEs (less than that seen with the
CTLA-4 checkpoint inhibitors such as ipilimumab) and highly
durable responses have been demonstrated.”$2°

At the 2014 ASCO Annual Meeting, Atkins and colleagues?
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presented data from a phase II, open-label, multicenter, safety,
and efficacy study of the anti-PD-1 antibody pidilizumab (CT-
011) in patients with metastatic melanoma. Eligibility criteria
included measurable disease, clearly progressive stage IV disease,
and a minimum of 3 prior systemic therapies. Patients with sta-
bilized brain metastases were allowed in the trial. Patients were
required to be 6 weeks from treatment with ipilimumab; no pri-
or treatment with PD-1, PD-L1, or PD-L2 inhibitors was permit-
ted. 2122

Patients (N=103) were randomized to 2 dosage levels of pidili-
zumab: 1.5 mg/kg or 6 mg/kg by intravenous administration
every 2 weeks for 27 weeks. Stratification by pidilizumab dosage
and by prior ipilimumab receipt was also performed.

Using immune-related response criteria (irRC), the ORR for
all patients was 5.9% (90% CI, 2.3-12.0); this increased to 10%
in patients treated with 1.5-mg/kg pidilizumab who had received
prior ipilimumab (90% CI, 1.8-28.3). Patients with prior ipili-
mumab had a slightly longer median PFS (2.8 months vs 1.9
months). OS at 12 months was 64.5% (90% CI, 55.6-72.0), with
insignificant differences between pidilizumab dosages or BRAF
mutation status, and irrespective of therapies given before entry
or after withdrawal. In patients with M1c disease, 12-month OS
was 67.2% (90% Cl, 57.0-75.0).

Although response rates were low, pidilizumab therapy result-
ed in a substantial 12-month survival rate in heavily pretreated
patients with metastatic melanoma. The most frequent AEs ob-
served with pidilizumab in this large phase II trial included fa-
tigue (43%), diarrhea (22.5%), and arthralgia (21%). Serious AEs
included pneumonia (5%) and dyspnea (3%).7

Late-breaking data were presented by Ribas and colleagues?
concerning the safety and efficacy of a novel humanized mono-
clonal IgG4 anti-PD-1 antibody, pembrolizumab, in metastatic
melanoma. Pembrolizumab was evaluated in a pooled analysis of
411 patients with advanced melanoma. A total of 221 patients
previously had been treated with ipilimumab, an anti-CTLA-4
antibody, and 190 were ipilimumab-naive.

Overall, 34% of patients with metastatic melanoma experi-
enced CR or PR to pembrolizumab. Response rates were 40% in
patients who had not received ipilimumab and 28% in patients
whose disease progressed after receiving ipilimumab, a difference
that did not reach statistical significance. Responses were dura-
ble, with 88% ongoing at the time of analysis.

Activity of pembrolizumab was observed across all dosage
levels and patient subgroups, regardless of ECOG performance
status, lactate dehydrogenase levels, BRAF mutation status, mela-
noma stage, and number and type of prior therapies.

The 1-year OS rate in all patient subgroups and all pembroli-
zumab dosage schedules was 71%; at 18 months, this rate was an
estimated 62%. Serious treatmentrelated AEs occurred in 8%

of patients, but only half of these patients discontinued due to a
treatment-related AE. Overall, drugrelated grade 3/4 AEs were
experienced by 12% of patients; 4% of patients discontinued
due to a drug-related AE.?

Finally, Eggermont and colleagues® presented results from
EORTC 18071, a phase III, randomized, double-blind, place-
bo-controlled study designed to assess the impact of ipilimumab
on recurrence-free survival. In this study, a total of 951 patients
with surgically treated stage III cutaneous melanoma, excluding
in-transit metastases, were randomly assigned to receive ipilim-
umab or placebo. No patients had received prior systemic thera-
py for melanoma.

Ipilimumab was administered at 10 mg/kg every 3 weeks for
4 doses, followed by 10 mg/kg every 3 months for up to 3 years.
Placebo was given using the same schedule. At median follow-up
of 2.7 years, ipilimumab reduced the relative risk of melanoma
recurrence by 25% compared with placebo. Three-year PFS rates
were 46.5% and 34.8% in the ipilimumab and placebo groups,
respectively (P = .0013).

Five treatmentrelated deaths occurred. A total of 52% of pa-
tients discontinued ipilimumab due to AEs, usually within 12
weeks of treatment. The most common grade 3/4 immune-re-
lated AEs in both arms were gastrointestinal (15.9% vs 0.8% for
ipilimumab vs placebo), hepatic (10.6% vs 0.2%), and endocrine
(8.5% vs 0%).#

Expert Commentary
By Abraham Schwarzberg, MD

Dr. Schwarzberg is Chief of Oncology, Jupiter Medical Center,
Ella Milbank Foshay Cancer Center, Jupiter, FL.

This is a particularly exciting time in the field of immuno-oncol-
ogy. The rapid pace of development and the promise of immuno-
therapy are evident in the sheer number of abstracts and posters
presented at the ASCO Annual Meeting. There’s been a reinvig-
oration of immune-based therapies which, with the exception
of melanoma and kidney cancer, had not previously been in the
forefront of solid tumor therapies or strategies. Immunotherapy
is now being brought to a wide variety of solid tumors. The key,
perhaps, to unlocking an effective immune response to tumors
is to design studies with the right biomarkers, and targeting the
critical pathways such as we are seeing with the use of PD-1/PD-
L1 antibodies. Removing the brakes from the immune system at
these specific checkpoints appears to yield meaningful activity in
a broader range of malignancies with fewer side effects compared
with established CTLA-4 blockade therapy for melanoma using
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ipilimumab.

As much as we have learned about biomarkers and their po-
tential role in developing new methods for diagnosis as well as
treatment stratification, there is still much more to learn. Re-
searchers and clinicians alike desperately want to have biomark-
ers so that we can know which immune-based therapy to give to
which patients. Just as we have identified histologic subtypes that
tell us which chemotherapy drugs are more effective in which
subsets of cancers, biomarkers are becoming an important area
of study as we develop and expand immuno-oncology.

First and foremost, clinicians want to be able to catch the right
signal of efficacy by studying the right patient population. As an
example of this, consider the use of trastuzumab in breast cancer
trials. By understanding and looking for HER2-related targets,
we were able to see that trastuzumab had robust clinical efficacy;
had we only studied it in more general populations, however,
we may have missed that signal. The same issue is true with im-
munotherapy, whether it’s used in melanoma, kidney cancer,
lung cancer, head and neck cancer, or bladder cancer. If we can
find the right biomarkers, we can enhance and improve response
rates, effectiveness, and, hopefully, the duration of response and
improvement in survival.

On the other hand, the biggest concern with utilizing bio-
markers to enrich patient selection for a treatment is that we
don’t want to leave people out who could be responders. If one
day we are so specific with our biomarkers that we’re able to
home in on the patients with the highest response rates, we also
want to make sure that we include patients who still might re-
spond; even if they respond at a lower rate, we still want to make
sure these patients have access to the drug.

For example, consider the data presented by Powles and col-
leagues® at the ASCO meeting on monotherapy with PD-L1 in-
hibitors in novel solid tumor indications, such as bladder cancer.
Different response rates were demonstrated for high expressers
of PD-L1 and low/nonexpressers. The idea behind these investi-
gations was that tumors that have higher PD-L1 expression, such
as head and neck cancers and bladder cancers, might be prime
targets in which to utilize PD-L1 inhibitors. PD-L1 can have vari-
able expression in tumors, however, which raises the concern:
How do you reliably test the tumors? How do we reliably stan-
dardize the testing in clinical trials and in clinical practice when
these drugs become available? A negative test result might not
reflect the actual biology of the tumor if testing is not standard-
ized in a reliable manner.

We need to better define how we're going to test the PD-L1
target and how we are going to define high expressers versus low
or nonexpressers. Additionally, we need to establish whether or
not there is a need for serial biopsies, and if a certain volume of
tumor needs to be sampled. Certain drugs may work in different

percentages in either nonexpressers or low expressers versus high
expressers. These are the concerns about overanalyzing biomark-
ers, which will require further study before we can move these
practices into the clinics.

The potential for improved outcomes versus the risk of toxicity
with immunotherapy drug combinations is another subject that
generates much debate. Consider the checkpoint inhibitors: the
CTLA-4 antibodies, the PD-1 antibody inhibitors, and the PD-
L1 inhibitors. All have shown activity individually as well as in
combination, but the optimal dosing and schedule are still un-
der investigation. What we don’t know yet is if there are certain
combinations that are perhaps more beneficial in certain cancer
types than others. Will the combination yield improved overall
survival and higher response rates to justify the increased risk in
toxicity that appears to be generated when you combine these
therapies concurrently? Will we achieve the same benefit if im-
mune therapies are given sequentially and not concurrently with
the potential benefit of less toxicity?

Concurrent immunotherapy with both CTLA-4 and PD-1 an-
tibodies have been most extensively evaluated in advanced mel-
anoma. Wolchok and colleagues? have demonstrated that con-
current therapy generates higher response rates than is typically
seen with individual immune therapies. A phase III trial is cur-
rently under way to directly compare concurrent versus sequen-
tial approaches in advanced melanoma. While we don’t have the
answers yet, across the board, the combinations are exciting in
a variety of tumor types. We have the most well-developed data
for CTLA-4 plus PD-1 therapy, but that’s really just because oth-
er combinations are still being explored in earlier phase trials.
It’s going to take time to identify the optimal combinations and
dosing schedules.

As these drugs roll into the clinic and combination therapies
are adopted, it’s going to become important to educate clinicians
on the autoimmune toxicities, which are very unique to immu-
notherapy. Community oncologists are of course extremely well
versed with cytotoxic chemotherapy drugs and the types of side
effects they engender. They're less familiar, however, with im-
mune-based side effects and toxicities, such as endocrinopathies,
autoimmune hepatitis, autoimmune colitis, and autoimmune
pneumonitis. Those side effects are unique to these classes of
drugs. Occasionally, they are seen in high-dose interleukin-2 and
interferon, but those are not commonly used in a typical commu-
nity oncology practice. Education about immune-related adverse
reactions and how to catch and treat them before they accelerate
and potentially become life-threatening will be needed.

A related issue is the clinical and radiographic assessments of
a patient’s response to immune treatment. Just as the side effects
are unique, so are the timing and quality of the response to treat-
ment. Patients may demonstrate pseudo-progression or “tumor
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flares,” which actually represent responses but radiographically
might appear as progression initially. Response definitions may
need to be altered as “immune-related response” criteria are
adapted due to the fact that some tumors develop a “halo” on
imaging, which can be misinterpreted.

Lastly, the kinetics of tumor response differ from traditional
cytotoxic therapies, and therefore the time courses of responses
vary with the different immune therapies. As we incorporate new
immune therapies into our clinical practice, it’s critical to realize
that in the clinical trials, patients with the optimal circumstances
are often selected because these are new drugs and it’s important
to evaluate the safety and the efficacy in a somewhat more pris-
tine population. As new drugs get into the clinics, they are going
to be applied to patients who may have a history of rheumatoid
arthritis or patients who have a history of chronic lymphoma
or other versions of immune dysfunction, and the efficacy and
safety will not be well established in those settings. I think that
it’s going to be a challenge for clinicians and academicians to
help define when we can apply the data from a more narrow
population of study patients to a more general population that is
seen in a typical clinical practice.
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