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Figure 2 Kalpan-Meier analysis of overall survival in patients with advanced stage NSCLC. (A) Received platinum-doublet
chemotherapy (PTCT) or ICI-containing therapy (ICl) in the first-line setting, and in subsets of patients receiving (B) PTCT and
(C) ICI-containing regimen by HIC classification. HIC-C, host immune classifier-cold; HIC-H, HIC-hot; ICI, immune checkpoint
inhibition; mOS, median overall survival in months; NR, not reached; NSCLC, non-small cell lung cancer; und, undefined.

HIC classification and 0S

In the advanced stage firstline population, 71% of
subjects were classified as HIC-H and 29% were clas-
sified as HIC-C (table 1), consistent with previous
reports.'’ ' ¥ 20 Between HIC-H and HIC-C groups,
there were no statistically significant differences in
age, disease stage at entry, ECOG PS, smoking status,
or PD-L1 expression. However, statistically significant
differences were observed in gender, histology, and
treatment regimen.

The OS of patients treated with firstline platinum-
based chemotherapy and ICI regimens was further strat-
ified using the HIC. In both treatment groups, patients
classified as HIG-H had significantly longer OS than
patients classified as HIC-C (figure 2B,C). The mOS of
HIC-H patients treated with platinum-based chemo-
therapy was 14.8 months compared with 7.0 months
for HIC-C patients (HR=0.56 (95% CI 0.42 to 0.75),
p<0.0001) (figure 2B). For all patients treated with ICI
regimens (monotherapy or combination therapies),
mOS was not reached for HIC-H patients compared with
5.0 months for HIC-C patients (HR=0.38 (95% CI 0.27
to 0.53), p<0.0001) (figure 2C). Patients not receiving an
active therapy classified as HIC-H also had longer survival
than HIC-C, at 4.8 months compared with 1.6 (HR=0.43
(95% CI 0.26 to 0.73), p=0.002) (online supplemental
figure S1).

In the subgroup treated with ICI monotherapy, patients
classified as HIC-H had mOS 16.8 months, whereas
mOS in patients classified as HIC-C was 2.8 months
(80/37 HIC-H/HIC-C, HR=0.36 (95% CI 0.22 to 0.58),
p<0.0001) (figure 3A). When patients were treated with
first-line ICI combined with chemotherapy, patients clas-
sified as HIC-H had significantly longer mOS compared
with patients classified as HIC-C (113/48 HIC-H/HIC-C,
median not reached vs 6.4 months, HR=0.41 (95% CI
0.26 to 0.67), p<0.001) (figure 3B).

HIC and PD-L1 expression

Among patients treated with ICI, no statistically significant
differences appeared in the proportions of HIC-H and
HIC-C patients at each PD-LI expression level analyzed
(table 2). HIC is therefore independent of PD-L1 expres-
sion. As expected, survival was longer in the PD-L1 High
subgroup than PD-L1 Low or Negative, although few
PD-L1 Low or Negative patients received ICI monotherapy
(figure 3C,D). With the PD-L1 Low and Negative groups
(PD-L1 <50%) combined and the PD-L1 not available
(NA) group included, survival was significantly longer for
PD-L1 NA compared with PD-L1 <50% but not different
from PD-L1 50% in the group receiving ICI with chemo-
therapy, and no differences appeared in the ICI mono-
therapy group (online supplemental figure S2). In the
PD-L1 High, PS 0-1 subgroup receiving ICI monotherapy,
subjects classified as HIC-H had significantly longer OS,
mOS not reached compared with 2.6 months for HIC-C
(HR=0.22 (95% CI 0.10 to 0.48), p<0.001) (figure 3E).
However, for subjects receiving ICI with chemotherapy
in the PD-L1 High subgroup, mOS was not reached for
both HIC-H and HIC-C patients (HR=0.77 (95% CI 0.25
to 2.35), p=0.641) (figure 3F).

In a multivariate analysis, HIC was identified as an inde-
pendent predictor of OS of ICI-treated patients (HR=0.37
(95% CI 0.25 to 0.53), p<0.0001), when adjusted for
demographic characteristics such as gender, ECOG
PS, histology, age, disease stage, and PD-LI expression
(table 3). Multivariate analysis further indicated that
ECOG PS, age, and histology were significantly associated
with survival to a lesser extent, that patients receiving
ICI + chemotherapy fared better than patients receiving
ICI monotherapy, and that patients with high PD-L1
expression fared better than those that were PD-L1 nega-
tive but not necessarily those with low PD-L1 expression.
Smoking status, stage, and gender were not significantly
associated with survival. Limiting the analysis to the
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Figure 3 Kaplan-Meier analysis of overall survival in patients with advanced stage NSCLC receiving (A, C, E) ICI as
monotherapy or (B, D, F) ICI in combination with chemotherapy by (A, B) HIC classification, (C, D) PD-L1 expression (omitting
PD-L1 status NA), and (E, F) by HIC classification in the subsets of patients with high PD-L1 expression and ECOG PS 0-1.
PD-L1 high, PD-L1 expression >50%; PD-L1 low, PD-L1 >1% and <50%; PD-L1 neg, PD-L1 negative (< 1%); und, undefined.
ECOG, Eastern Cooperative Oncology Group; HIC, host immune classifier; HIC-C, HIC-cold; HIC-H, HIC-hot; ICI, immune
checkpoint inhibition; mOS, median overall survival; NA, not available; NR, not reached; NSCLC, non-small cell lung cancer;
PD-L1, programmed death ligand 1; PS, performance status.
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Table 2 PD-L1 expression of ICl-receiving subjects by HIC
classification

PD-L1 expression, HIC-H HIC-C P value
n (%) (n=134) (n=67) by 1
Negative (<1) 21 (16%) 12 (18%) 0.854
Low (>1%and <50) 32 (24%) 14 (21%)

High (=50) 81 (60%) 41 (61%)

HIC, host immune classifier; HIC-C, HIC-cold; HIC-H, HIC-hot; ICI,
immune checkpoint inhibition; PD-L1, programmed death ligand 1.

ECOG PS 0-1, PD-L1 High subgroup balanced the covari-
ates (online supplemental tables 2—4) and maintained
HIC as a predictor of survival along with treatment type.
In the ECOG PS 0-1, PD-L1 High subgroup, patients
classified as HIC-H fared similarly whether treated with
ICI monotherapy or ICI + chemotherapy, whereas those
classified as HIC-C fared significantly better with ICI +
chemotherapy (online supplemental figure S4).

DISCUSSION

This interim analysis of INSIGHT evaluated immuno-
therapy and chemotherapy regimen performances overall
and in populations stratified by a proteomic test. Clinical
observations that stand out are (1) the extremely poor
survival of HIC-C patients given ICI alone or no active
treatment, (2) the independent prognostic significance
of HIC in the setting of immunotherapy and (3) the inde-
pendence of HIC and PD-L1 in predicting survival with
ICI-based therapy. As more patients participate in this
actively enrolling study, the performance of ICI regimens

will be continually evaluated to see if these data hold and
if patients can be further subdivided by other clinical
factors and biomarkers physicians use to make treatment
decisions. Nevertheless, these data emphasize the need
for improved biomarkers that not only identify expres-
sion of a drug target, but fully and objectively characterize
the patient’s disease state.”’

Interestingly, in this study, mOS for patients treated
with ICI regimens overlapped with mOS for patients
treated with platinum-based chemotherapy. Though
seemingly at odds with previously published randomized
clinical trial (RCT) results, the duration of mOS observed
on ICI therapy here is consistent with other real-world
studies.Z% Moreover, it is worth noting that this is a
summary result rather than a direct comparison between
therapies, and could be due to the observational nature
of this trial, the fact that patients were not randomized
but rather therapy was decided by their physicians based
on a multitude of factors including HIC results,”’ changes
in treatment paradigms over the course of the study, and
the inclusion of a heterogeneous real-world patient popu-
lation often excluded from RCTs.

Itis significant that this study enrolls a real-world patient
population. Though discrepancy between RCT results
and those obtained in community practice is a well-known
phenomenon, its scope and impact on patient conversa-
tions is neither fully appreciated nor openly discussed. In
particular, the prescriptive patient populations enrolled
in RCTs may not be representative of an everyday lung
cancer patient in real-world practice. Of note, ECOG PS
is known to be a significant factor in patient response
to therapy, yet RCTs nearly always exclude patients with

Table 3 Multivariate analysis of OS in ICI regimens by Cox proportional hazard model

Covariate HR (95% Cl) P value
HIC (vs HIC-cold) HIC-hot 0.37 (0.25 to 0.53) <0.0001
ECOG (vs PS 0) PS 1 1.47 (0.89 to 2.42) 0.133
PS 2+ 2.64 (1.53 to 4.54) <0.001
Age (vs <65 years) >65 years 1.52 (1.07 to 2.15) 0.019
Histology (vs adenocarcinoma) Squamous cell 1.45 (0.87 to 2.39) 0.151
NSCLC other 0.54 (0.30 to 0.99) 0.045
Therapy (vs ICl+ chemotherapy) ICl monotherapy 1.67 (1.11 to 2.51) 0.013
ICI with other 1.94 (0.66 to 5.74) 0.230
PD-L1 expression (vs high (>50%)) PD-L1 low (>1% and <50%) 1.54 (0.91 to 2.60) 0.109
PD-L1 negative (<1%) 1.88 (1.07 to 3.32) 0.028
N/A 0.99 (0.62 to 1.61) 0.980
Smoking history (vs never) Ever 1.87 (0.89 to 3.91) 0.098
Disease stage (vs llIB) Stage IV 1.50 (0.72 to 3.15) 0.281
Gender (vs female) Male 1.02 (0.71 to 1.46) 0.920

Bold indicates parameter of highest significance.

Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; HIC, host immune classifier; HR, hazard ratio; ICl, immune checkpoint
inhibition; N/A, not available; NSCLC, non-small cell lung cancer; OS, overall survival; PD-L1, programmed death ligand 1 ; PS, performance

status.
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worse ECOG PS who represent a large fraction of the
broader patient population. Most if not all ICI clinical
trials in NSCLC have restricted enrolment to PS 0-1.%*%
By contrast, in INSIGHT 25.4% of this interim analysis
population had an ECOG PS of 2 or greater. RCTs also
often exclude patients presenting with comorbid diseases,
unstable disease, abnormal bloodwork, brain metastases,
oxygen use, etc, which may be present in real-world popu-
lations, impacting tolerability and response to therapy.
These study results, therefore, have potential to bridge
the gap between RCTs and the broader NSCLC patient
community, appropriately informing expectations and
facilitating dialog between patients and care teams navi-
gating the treatment landscape.

The prognostic significance of HIC classification in the
setting of immunotherapy is noteworthy. While PD-LI is
viewed as the standard biomarker for PD-1-based immu-
notherapy for lung cancer, these data add to the body of
evidence that checkpoint pathways represent a network
that involves many other elements besides the PD-1/
PD-L1 complex. In multivariate analysis, PD-L1 alongside
other conventional prognostic host factors, including age
and histology, were only modestly prognostic of survival
in this setting. Other conventional prognostic factors,
including smoking status, stage, and gender, were not
significantly prognostic of survival. Treatment with ICI +
chemotherapy was significantly associated with better
survival compared with treatment with ICI monotherapy
in this analysis, which, to our knowledge, has not previ-
ously been demonstrated in a real-world, prospectively
designed, retrospective analysis. This may have been due
to treating physicians prescribing ICI alone for patients
too ill for combination therapy. However, recent network
meta-analyses of clinical trial results indicate ICI + chemo-
therapy improved OS numerically though not signifi-
cantly over ICI monotherapy.””™ Clinical trials directly
comparing both treatments are ongoing. Notably, ECOG
PS and HIC status were the most significant prognostic
factors. These data suggest that PD-1/PD-L1 therapy is
affected by host immune response extrinsic to the PD-1/
PD-L1 pathway, which is measured by the HIC. The
relationship between HIC and a diseased inflammatory
response related to PD-1/PD-L1 therapy has been noted
previously,** supporting systemic host protumor inflam-
matory processes as a resistance mechanism to PD-1/
PD-L1 therapy.**!

It is noteworthy that for patients in the PD-L1 High
subgroup, patients with a HIC-H classification had similar
survival whether they were treated with ICI monotherapy
or ICI + chemotherapy, whereas those with HIC-C classi-
fication had better survival on ICI + chemotherapy. This
indicates that HIC identifies an aggressive disease state
less responsive to ICI alone.

Due to the observational nature of this study, prognostic
use of HIC within ICI treatment groups is limited by lack
of controls, allowing for biases in covariates between the
groups with a potential impact on the predictive analyses
and claims. Reducing the ICI treatment group to PD-L1

High, ECOG PS 0-1 reduces the potential biases in these
covariates and creates more balanced and comparable
groups. While the populations are smaller, this subgroup
resembles more closely the controls of a randomized trial
in which predictive interactions can be measured. This
result suggests that controlled trials may miss important
patient populations treated in real-world settings, of
which this study offers a glimpse.

Other study limitations are the potential for HIC
results to have influenced the treating physicians’ deci-
sions (decision impact being a study endpoint) and
evolving treatment paradigm during study timing which
may complicate the interpretation of results. Since the
follow-up window was only 12 months for some patients
and limited to 18 months for all patients in this group,
longer-term effects of the treatments studied (particularly
ICI relative to chemotherapy) are limited.

Study strengths include multi-institutional real-world
patient enrolment, rigorous multi-institutional test devel-
opment and extensive independent validation, rapid
72-hour test turnaround, and thoroughly prespecified
and documented laboratory standard operating proce-
dures and analytical and statistical plans.

CONCLUSIONS

In conclusion, we demonstrate the potential of a
proteomic test to inform treatment decisions in NSCLC
independently of traditional prognostic factors in a
continually evolving treatment landscape. Consideration
should be given to incorporating HIC results alongside
PD-L1 testing in deciding whether to treat a patient’s lung
cancer with ICI alone or combined with chemotherapy.
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