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Are we ready forimmune checkpoint inhibitors for advanced

non-small-cell lung cancer?

Are we ready to embrace the routine use of immune
checkpoint inhibitors in patients with advanced stage
non-small-cell lung cancer? In The Lancet, Roy Herbst
and colleagues® report the results of KEYNOTE-010, a
randomised phase 2/3 study in 202 academic medical
centres in 24 countries that compared two doses
of pembrolizumab (2 mg/kg and 10 mg/kg) with
docetaxel (75 mg/m?®) every 3 weeks in 1034 patients
with previously treated, PD-L1-positive, advanced
non-small-cell lung cancer. This biomarker-enriched
study had two primary endpoints of overall survival
and progression-free survival both in the total
population and in the subgroup of patients with
tumour proportion score of 50% or more, which is
defined as the percentage of tumour cells expressing
PD-L1 assessed by immunohistochemistry using
antibody 22C3. In the total study population, there
was significant improvement in overall survival with
pembrolizumab compared with docetaxel for both
pembrolizumab 2 mg/kg (n=344; hazard ratio [HR]
0-71, 95% Cl 0-58-0-88; p=0-0008) and pembrolizumab
10 mg/kg (n=346; 0-61, 0-49-0-75; p<0-0001). Median
progression-free survival was similar in all three groups
(3-9 months with pembrolizumab 2 mg/kg, 4-0 months
with pembrolizumab 10 mg/kg, and 4-0 months
with docetaxel) and difference between both doses
of pembrolizumab versus docetaxel did not meet
the pre-specified threshold for statistical significance

(2 mg/kg 0-88, 0:74-1-05; p=0-070; 10 mg/kg HR 0-79,
95% Cl 0-66-0-94; p=0-004). In patients with at least
50% of tumour cells expressing PD-L1, overall survival
was significantly longer with pembrolizumab than
with docetaxel (for 2 mg/kg median 14-9 months vs
82 months, HR 0-54, 95% Cl 0-38-0-77, p=0-0002;
and for 10 mg/kg 17-3 months vs 8-2 months, 0-50,
0-36-0-70, p<0-0001). Treatment-related adverse
events were similar between the two doses of
pembrolizumab but less common than with docetaxel.

The results of KEYNOTE-010 support the recent
approval of pembrolizumab for the management
of advanced non-small-cell lung cancer? However,
these findings need to be interpreted in light of two
other randomised phase 3 studies of immune check-
point inhibitors comparing second-line nivolumab
with docetaxel, namely the CHECKMATE-017 and
CHECKMATE-057 (table).>*

Amid the excitement of immuno-oncology, we must
remain rational and address key questions related to the
practical application of immune checkpoint inhibitors
for advanced stage non-small-cell lung cancer. Namely,
should immune checkpoint inhibitors be given as
second-line or third-line therapy? Is the biomarker
of PD-L1 expression according to tumour proportion
score reliable and should all patients be tested before
starting treatment? What is the optimum dose of
pembrolizumab in advanced stage non-small-cell lung
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cancer? More importantly, given the hefty costs of these
drugs, are they considered cost effective?

We appreciate the investigators’ intention to include
patients whose disease had progressed after two lines of
systemic therapy. 300 (29%) of 1034 patients in the trial*
had had two or more lines of systemic therapy, compared
with previous studies of nivolumab** which enrolled
patients with only one previous line. The positive
findings from KEYNOTE-010 confirm that a treatment
response is possible even in heavily pre-treated patients.
This finding was first reported in the large KEYNOTE-001
phase 1 trial,> which included patients with
PD-L1-negative tumours and reported a response rate of
19-4%, median progression-free survival of 3-7 months,
and a median overall survival of 12-0 months. More
than 65% of the 495 patients enrolled in KEYNOTE-001
had received two or more lines of previous systemic
chemotherapy.® The findings of KEYNOTE-010" are thus
consistent and confirm the efficacy of pembrolizumab as
a second-line or third-line therapy.

Prospective collection of quality tumour samples
is essential to the successful development of a
biomarker. Herbst and colleagues painstakingly tested
2222 samples (including both archival and fresh
samples) and found that 29% of patients had a tumour
proportion score of more than 50%, 34% of patients
had a score of 1-49%, and 34% of patients had a score
of less than 1%. A similar distribution was noted in
KEYNOTE-001,” which helped establish the consistency
and reliability of this biomarker. Although the greatest
improvement in overall survival in KEYNOTE-010 was
in patients with a tumour proportion score of 50% or
greater (HR 0-53, 95% Cl 0-40-0-70) for pembrolizumab
compared with docetaxel, patients with a score of
1-49% also benefited (0-76, 0-60-0-96).*

At present, there appear to be no solid data to
support the routine application of PD-L1 expression
as a predictive biomarker before the use of immune
checkpoint inhibitors. Because patients with a tumour
proportion score of less than 1% were excluded from this
study, it is unclear whether such patients would have a
different response to pembrolizumab compared with
the 1-49% subgroup. On the basis of previous findings
from the KEYNOTE-001 study,® tumour response rate,
median progression-free survival, and median overall
survival might be similar in each subgroup. Given the
data available, we caution about the use of a tumour
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KEYNOTE-010 (n=1034)*

Checkmate 057 (n=582)*

Checkmate 017 (n=272)}

Lines of previous
chemotherapy
allowed

Histology
Biomarker (PD-L1
expression)

Drug dose

Primary endpoints

One or more

Both non-squamous and
squamous cell cancer

Prospective (44% archival,
56% new biopsy)

2 mg/kg every 3 weeks,
10 mg/kg every 3 weeks
Progression free survival,
overall survival (in the

One only

Non-squamous cell cancer
Retrospective
3 mg/kg every 2 weeks

Overall survival
(total population)

total population and in
patents with a tumour
proportion score of 250%)

One only

Squamous cell cancer
Retrospective
3 mg/kg every 2 weeks

Overall survival
(total population)

Table: Features of three phase 3 trials of immune checkpoint inhibitors for advanced non-small-cell lung cancer

proportion score of less than 1% as a negative predictive
biomarker for this treatment.

Before this study, the optimum dose of pembrolizumab
for treatment of non-small-cell lung cancer was
unclear. The five-fold dose range in KEYNOTE-001
and KEYNOTE-010 was supported by pharmacological
models.*” The KEYNOTE-010 study is the first and
only study that shows a dose of 2 mg/kg to be equally
efficacious as 10 mg/kg. Instead of establishing the
recommended dose near the maximum tolerated dose,
the investigators have aimed for a minimum effective
dose. We are satisfied to endorse 2 mg/kg as the
optimum dose but cannot resist wondering if similar
treatment outcomes could be achieved with a dose
lower than 2 mg/kg. A standard dose of nivolumab for
the treatment of malignant melanoma is 3 mg/kg every
2 weeks, but at 1-0 mg/kg, eight (30%) of 27 patients
responded in one study.® Establishing a lower minimum
effective dose of pembrolizumab has clinical implications
because it is available in preparations of 100 mg per
vial only. A lower minimum effective dose could halve
treatment costs for patients with low bodyweight if only
one instead of two vials were needed per dose.

The cost-effectiveness  of checkpoint
inhibitors is particularly difficult to evaluate. The drugs
are expensive and only some patients may benefit.
Ideally, cost-effectiveness can be established if a robust
biomarker for response is identified, thus limiting
the use of treatment to patients who would benefit
most. For example, the presence of an EGFR mutation
is a strong predictive biomarker of response® and is
routinely used for the cost-effective prescription of EGFR
tyrosine-kinase inhibitors.® We hope that eventually
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the cost-effectiveness of pembrolizumab treatment
will be demonstrable, at least in patients with a tumour
proportion score of 50% or greater, especially if costs
can be reduced and waste avoided by enforcing the
manufacture of preparations with smaller doses.
This study has clearly taken us one big step closer to
being ready for the routine use of immune checkpoint
inhibitors for advanced stage non-small-cell lung cancer.
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Daratumumab in multiple myeloma

It is easy to be overwhelmed by hype in cancer research,
with promising new discoveries often portrayed as so-
called game changers." Most new treatments for cancer
are far from being transformative, but daratumumab
is possibly a rare exception. It targets CD38, an antigen
that is uniformly expressed in myeloma cells.? As the
most anticipated new drug in multiple myeloma in
more than a decade, daratumumab has all the features
that are necessary to make a substantive difference in
a devastating cancer, which—despite many advances—
manages to outwit all available treatments over time: a
novel mechanism of action, single-agent activity, non-
cross resistance, and safety.

In The Lancet, Sagar Lonial and colleagues® provide the
results of a phase 2 clinical trial that led to accelerated
approval of daratumumab in the USA for patients with
multiple myeloma who have received at least three
previous treatments. The trial enrolled 106 patients
with relapsed and refractory multiple myeloma with

daratumumab administered at the approved dose as
a single agent. These patients had exhausted available
treatment options. Almost all patients had failed
therapy with an immunomodulatory agent as well as
a proteasome inhibitor, and most were refractory to
alkylating agents and new drugs such as pomalidomide,
carfilzomib, or both. 80% had relapsed after previous
autologous stem-cell transplantation. At a median of
5 years from diagnosis, and five failed treatments, one
could say that hope was in short supply for these patients.

In this setting, Lonial and colleagues showed that
roughly 30% of patients achieved a partial response
(250% reduction in tumour burden) with daratumumab,
and had an overall survival outcome that was better
than that expected from historical cohorts (overall
response noted in 31 patients; response rate 29-2%,
95% Cl 20-8-38-9).>* Several aspects of these findings
are striking. First, this level of single-agent activity is
higher than that reported in refractory myeloma with
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