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The introduction of immune checkpoint inhibitors
(ICIs) against PD-1/PD-L1 has transformed not only
the management of advanced non-small cell lung cancer
(NSCLC) but the broad landscape of oncology practice,
and its impact continues to extend across cancer types and
indications. In parallel with this development of the field
of immunotherapy for cancer treatment, we have struggled
to identify prognostic markers to help us understand
which patients are most likely to do well overall, as well as
predictive markers of which patients are more or less likely
to derive the greatest benefit specifically from ICIs. These
factors can ideally help us clarify how to prioritize ICIs
relative to or combined with conventional chemotherapy
regimens or, in molecularly enriched subsets, targeted
therapy options. From the beginning, various methods and
cutoffs for PD-L1 expression of tumor cells, and in some
studies the cells in the microenvironment around the tumor,
have been explored for their association of clinical benefit
from ICIs (1,2). Tumor PD-L1 expression has emerged as
a very imperfect biomarker in lung cancer and other tumor
types, without clear utility in predicting whether patients
would benefit from ICIs as monotherapy in the second line
setting for advanced NSCLC, but serving as a cornerstone
of our process of identifying the optimal first line treatment
approach, at least for patients whose tumor does not harbor
a driver mutation (3). High tumor mutational burden
(>10 mutations per megabase) has also been more recently
received a specific cancer-agnostic approval by the FDA as
a potentially useful biomarker (4), though its utility remains
controversial (5).
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But even limiting our focus to first line treatment of
patients with EGFR and ALK wild type advanced NSCLC,
our practice today currently entails an ever-widening array
of treatment alternatives that require us to select among
well studied options that include ICI monotherapy, chemo/
immunotherapy combinations with PD-1/PD-L1 inhibitors
and potentially also bevacizumab, as well as immunotherapy
combinations with a PD-1/PD-L1 inhibitor and a CTLA-4
inhibitor, potentially with addition of standard chemotherapy.
Superimposed on the data that highlight so many choices,
both oncologists and patients may have clear preferences
about whether to pursue chemotherapy or potentially
more challenging combinations when a subset of patients
can experience profound and prolonged responses to ICI
monotherapy. While this is far more common among patients
with tumors demonstrating high PD-L1 expression (6),
these extended responses remain elusive even in subsets that
reach this threshold.

In this setting, there is a clear appeal to prognostic tools
to help us better identify which patients with advanced
NSCLC are most likely to do well with ICIs. The DEMo
score system that was developed and evaluated by Prelaj
and colleagues (7) is a composite of three independent
components that each offer some prognostic insights in this
realm: the Di Maio (8,9) and EPSILoN (10) scores are based
on a collection of clinical variables, along with microRNA
signature classifier as a biomarker (11). By aggregating the
results of each of these factors that each have an individual
score of 1-3, the DEMo score is reported as a total of
3-9, creating seven discrete groups that are prognostic for
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both progression-free survival (PFS) and overall survival
(OS), though with overlap of the curves, when looking at
outcomes of this model applied prospectively to a cohort of
200 patients with advanced NSCLC who were treated with
ICI monotherapy, the majority in the second line setting.
The median OS of these 7 groups varied from 1.5 months
in the least favorable prognostic group to 29.7 months in
the most favorable prognostic group. Response rates also
followed a similar pattern, ranging from 3% to 45% in these
2 groups on the extremes, respectively. The authors also
developed models using DEMo results to identify subgroups
of patients with high PD-L1 (>50%) who are far less likely
to benefit from ICIs (25% of that population) as well as a
minority (11%) of patients with low or negative PD-L1 who
nevertheless do well with ICI monotherapy.

This work provides a valuable glimpse into next steps
of how we can refine our clinical decision-making with
a framework like DEMo. Using such a system, we can
envision a way to identify with far more confidence which
patients with tumors demonstrating high PD-L1 expression
can be spared the adverse effects of chemotherapy or
immunotherapy combinations when pembrolizumab or
atezolizumab monotherapy has a strong probability of
providing sustained clinical benefit. Conversely, with many
patients eager to avoid chemotherapy and potentially
also with relative contraindications to conventional
chemotherapy, there is great appeal to having the ability
to identify a subset of patients for whom pembrolizumab
may be a stronger alternative despite its appropriately non-
preferred status in the broader population of patients with
low PD-L1 expression (3).

We must also acknowledge the limitations and
shortcomings of this work. The authors acknowledge that
this analysis does not include a control group of patients
treated by our best currently available tools. The clinical
factors of performance status, the overall extent and
distribution of disease and tempo of progression of cancer-
related symptoms, and potentially other factors that help
comprise the DEMo score are already part of the informal,
subjective process clinicians employ in their clinical decision
making in routine practice. In addition, DEMo testing
includes plasma RNA testing, incurring the turnaround
time and cost of this platform. Greater complexity has the
potential to refine the prognostic and predictive utility of
potential models, that have been developed and include
data on as many as 36 multiomics data points—including
immune, neoantigen, and checkpoint target variables to
accurately predict response to PD-1/PD-L1 inhibitors (12).
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In contrast, the Lung Immune Prognostic Index (LIPI),
incorporating only the neutrophil/(leukocyte — neutrophil
ratio) and measurement of LDH, has been studied and
demonstrated to be significantly prognostic for benefit
of ICI monotherapy (13,14). We can only evaluate the
incremental benefit of DEMo by seeing it used in a
randomized trial compared to current best management and
strategies like LIPI that require no additional biomarker
testing relative to what is readily available in a standard
workup.

Another aspect of a prognostic index is the question
of how simple and therefore accessible it should be for
general use. Aside from plasma microRNA profile testing,
the complexity of the DEMo model incorporates a wide
range of factors to produce a composite score stratifying
patients into seven different groups. Is such a process more
cumbersome and complex than would be considered broadly
acceptable for routine use outside of the single tertiary care
center at which this work was conducted? Notably, only a
minority of the patients fall in the two extremes of the best
or least favorable prognostic groups, and there is marked
overlap in the outcomes for the groups in the gray zone
between them. Prelaj and colleagues aggregate some of
these groups for specific analyses, but we need to see the
proven utility of DEMo relative to current clinical practice
or alternate prognostic indices like the LIPI that are far
easier to calculate and yield a result that clearly segments
patients into just one of three groups corresponding to
good, intermediate, or poor prognosis.

There are a few other challenges to this work to consider.
The Di Miao scoring system was developed as a prognostic
approach for second line treatment (8,9), and this work
on the DEMo model includes primarily patients who
received ICI monotherapy as second line or later therapy.
Management of advanced NSCLC has evolved significantly
from that standard, with the vast majority of patients
now receiving ICIs either alone or combined with other
agents as first line treatment. We cannot presume that we
should extrapolate the results of work from second line ICI
monotherapy to these revised practice patterns. In addition,
this work on the DEMo scoring system does not include
consideration of whether a patient’s tumor harbors a driver
mutation, despite the fact that patients with NSCLC whose
tumors harbor a driver mutation are the leading population
for whom the question of whether there is any absolute
benefit to ICI monotherapy is a highly relevant question.

It is also important to clarify whether the DEMo scoring
system is specifically predictive of particular utility of ICI
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monotherapy compared to other competing treatment
options or is primarily prognostic of better or worse
clinical outcome regardless of the treatment administered.
As previously noted, the Di Maio scoring system was
developed based on its prognostic role relative to second
line chemotherapy (8,9); the LIPI scoring system has also
been shown to be prognostic in patients who receive not
only immunotherapy but targeted therapy and standard
chemotherapy for advanced NSCLC (15). The DEMo
system is predictive not only of PFS and OS but also response
to ICI monotherapy, but it remains to be determined whether
it is distinctly predictive of benefit with this strategy. While
a prognostic scoring system that is applicable independent
of treatment administered is helpful, the greatest utility
is achieved with a predictive model that differentiates a
treatment approach that is now likely to be far more or less
active than leading alternatives for a specific patient.

Prognostic indices like DEMo have the potential to
reveal a subgroup of patients who are expected to have a
particularly poor outcome with ICI monotherapy. It remains
unclear how to best use this information. First, the response
rate in this subgroup with the least favorable DEMo score
is not zero, but rather is 3%, and additional patients may
experience a modest benefit reflected in stable disease or a
minor response. Inmunotherapy is sometimes characterized
as a “wild card” with the potential for a prolonged benefit,
even if relatively unlikely. It is hard to envision many
patients forgoing even a small chance for a favorable
outcome with immunotherapy, though perhaps identifying
a very unfavorable prognosis with ICI monotherapy will
direct these patients to combinations that include PD-1/
PD-L1 inhibitors. Importantly, the results available thus far
do not offer any insight about whether these patients will
have a better outcome with such a combination.

Opverall, this work represents an important effort and step
forward. By highlighting the potential of prognostic testing
to improve on our current limited and crude prognostic
factors we rely on today, it suggests a path to identify which
patients can most reliably defer chemotherapy and have the
highest probability of responding well to ICI monotherapy,
while simultaneously indicating a subset of patients who
are prone to do poorly despite ICI monotherapy, in
whom a combination or perhaps favoring a prioritization
of supportive care may be a stronger approach. In the
meantime, it will be necessary to demonstrate the feasibility
of the DEMo scoring system in a multicenter trial that also
translates this prognostic information into better outcomes
than either current routine practice today with readily
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available clinical information or simpler prognostic indices
like the LIPI. In addition, it is necessary for the DEMo
scoring system to prove its value in a landscape for advanced
NSCLC that has overwhelmingly transitioned from second
line ICI monotherapy to first line immunotherapy, either
alone or combined with conventional chemotherapy,
other immunotherapy agents, or both. With so many
competing and reasonable options, a clinical tool to help
identify the optimal path to avoid both undertreatment and
overtreatment is a remarkably promising concept. Future
work here can help us determine if we will be able to avail
ourselves of such a refinement of our current approach to
decision making in advanced NSCLC in the coming years.
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