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The Lung Immune Prognostic Index (LIPI) stratifies prognostic
groups in advanced non-small cell lung cancer (NSCLC) patients
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In the therapeutic landscape of non-small cell lung cancer
(NSCLC), immune-checkpoint inhibitors (ICI) have
greatly improved the overall survival (OS) in the metastatic
setting of non-oncogene addicted tumors, as well as in
stage III disease, when given as consolidation therapy after
chemoradiation (1). Unpreceded long responses have been
seen with ICI, which raised for the first time a hope for cure
even in a metastatic disease (2). However, not all patients
respond and aggressive response patterns such as fast-
progression or hyperprogression have been observed under
ICI (3,4). The identification of factors predicting for ICI
response or resistance is thus of crucial importance as this
might greatly impact patient survival.

Markers used in immuno-oncology, such as programmed
death-ligand 1 (PD-L1) or tumor mutation burden (T'MB),
focus on the tumor while other tools, such as tumor
infiltrating lymphocytes, interferon-y signatures, PD-L1
expression in immune cells and variations of circulating
immune cell counts reflect the systemic inflammatory state
and the host’s immunologic state (5-7). In the last years,
blood cell counts including immune cells have been actively
investigated as part of different scores that are very easy to
perform, such as the platelet-to-lymphocyte ratio (PLR), the
neutrophil-to-lymphocyte ratio (neutrophils/lymphocytes)
(NLR) or the derived neutrophil-to-lymphocyte ratio
(dNLR) [neutrophils/(leukocytes — neutrophils)] (8).

The Lung Immune Prognostic Index (LIPI) was more
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recently developed by the association between the dNLR
and the blood level of lactate dehydrogenase (LDH).
LIPT has been initially developed in an attempt to predict
response to immunotherapy and to guide treatment
selection. In a retrospective analysis of 466 patients with
advanced NSCLC treated with ICI and 162 treated
exclusively with chemotherapy, LIPI was divided in three
subsets of scores: good, intermediate and poor LIPI, based
on the following cutoffs: INLR <3 and LDH < upper limit
of normal (ULN), dNLR >3 or LDH > ULN, and dNLR
>3 and LDH > ULN (9). In the ICI cohort, the disease
control rate (DCR), progression-free survival (PFS) and
OS were significantly different for patients with poor,
intermediate and good LIPL, respectively, with the poorest
outcomes for the poor LIPI subgroup. Thus, median OS
was 4.8 months (mo) (95% CI: 3.6-7.7), 10.0 mo (95% CI:
7.3-12.6) and 16.5 mo (95% CI: 11.4-34.0) for the poor,
intermediate, and good LIPI groups, while median PFS
was 2.0 mo (95% CI: 1.7-4.0), 3.7 mo (95% CI: 3.0-4.8)
and 6.3 mo (95% CI: 5.0-8.0), respectively. Importantly,
intermediate and poor LIPI were independently associated
with disease progression at time of the first radiological
examination, with an odds ratio of 2.20 (95% CI: 1.26-
3.84; P=0.005) and 3.04 (95% CI: 1.46-6.36; P=0.003),
respectively. For the chemotherapy cohort, no differences
were observed in OS and PFS between the three LIPI
subgroups (9). The strong correlation between clinical
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outcomes and LIPT subsets indicated the prognostic role
of LIPI in pretreated advanced NSCLC receiving ICI
therapies, but not in the chemotherapy cohort. This has
raised the question of a potential predictive value of LIPI
for those patients treated with ICL

Following this first report, the predictive role of LIPI
has been investigated in other studies, but it has not
been confirmed (10,11). The prognostic impact however
was consistent across all studies in patients treated with
ICI or chemotherapy (10-13). In a pooled analysis with
individual participant data of the BIRCH, FIR, OAK and
POPLAR clinical trials (N=2,220), the three LIPI subsets
were significantly associated with OS, PFS and response
rate in patients treated with atezolizumab, as well as in
patients that had docetaxel (10). Interestingly, in this study,
atezolizumab showed better OS compared with docetaxel in
the good [18.4 vs. 13.6 mo, respectively; hazard ratio (HR)
0.76, 95% CI: 0.62-0.94] and intermediate LIPI subsets
[11.3 vs. 8.9 mo, respectively; HR 0.75, 95% CI: 0.62-0.91],
but not in the poor LIPI group [4.5 vs. 4.8 mo, respectively;
HR 0.91, 95% CI: 0.63-1.30]. Moreover, there was a lack
of benefit with atezolizumab compared with docetaxel in
nearly 11% of patients in the poor LIPI group, according to
a biomarker interaction analysis by LIPI groups (14).

In another large pooled analysis of NSCLC patients
enrolled in clinical trials who received ICI (N=1,368),
chemotherapy (N=1,072) or targeted treatment (N=437),
LIPI confirmed a prognostic value consistent with previous
studies (11). A good LIPI score was associated with longer
OS compared with a poor LIPI score for both the ICI
(15.6 vs. 4.5 mo, HR 0.34; 95% CI: 0.28-0.42) and for the
chemotherapy cohort (10.4 vs. 5.3 mo, HR 0.49; 95% CIL:
0.40-0.60). Similar to the study of Sorich ez 4/., these data
suggest that poor LIPI patients might not have improved
outcomes with ICI (median OS 4.5 mo) as compared with
chemotherapy (median OS 5.3 mo), but this hypothesis
needs further evaluation in prospective studies. Also, this
study was the first to assess the association between LIPI
and clinical outcomes in NSCLC patients with EGFR- and
ALK-driven NSCLC treated with tyrosine kinase inhibitors.
In this setting, the median OS of patients was 46.5 mo
(95% CI: 37.7-not reached), 32.8 mo (95% CI: 24.3-not
reached) and 16.6 mo (95% CI: 12.4-20.0) in the good,
intermediated and poor LIPI subgroups (11).

Additional studies explored the role of the LIPI in
patients treated with ICI. In the study accompanying this
editorial, Ruiz-Bafiobre et 4. evaluated LIPI in 153 advanced
NSCLC patients from the Spanish Expanded Access, who
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received nivolumab monotherapy after prior treatment (12).
Similar to the pivotal study of LIPI, this study also found
a correlation between LIPI subsets and clinical outcomes,
with inferior outcomes in case of unfavorable baseline LIPI.
The distribution of patients in good, intermediate and poor
LIPI subsets was: 41% (N=77), 33.5% (N=63) and 6.9%
(N=13), respectively. Median OS of patients was significantly
different between LIPI groups (P<0.0001), with 20.8 mo
(95% CI, 14.9-not reached) for good LIPI, 7.3 mo (95% CI:
4.4-12.9) for intermediate LIPI and 3.4 mo (95% CI: 1.9-
6.5) for poor LIPI. Median PFS was 6.6 mo (95% CI: 4.7-
8.7), 5.1 mo (95% CI, 3.2-8.5) and 2.8 mo (95% CI: 1.8-3.9),
respectively (P=0.07). DCR for good, intermediate and poor
LIPI was 66%, 46% and 23%, respectively (P=0.004). Poor
LIPI was associated with shorter OS both in univariate (HR
3.12, 95% CI: 2.12-4.60; P<0.0001) and multivariate (HR
3.67, 95% CI: 1.96-6.86; P<0.0001) analyses. However, no
independent association has been shown in case of PES,
probably because of a small number of patients in the poor
LIPI subgroup (N=13). This paper reinforces the prognostic
role of LIPI in NSCLC patients, however, in the absence
of a comparator arm receiving chemotherapy, the potential
predictive activity of LIPI cannot be evaluated.

Moreover, LIPI has been evaluated in patients with
various tumor types treated with ICI, such as melanoma,
head and neck, bladder, triple negative breast cancer, renal
cell carcinoma, solid tumors harboring microsatellite
instability and in patients with all tumor types included
within phase I-II clinical trials (8,15-17). These studies
strongly suggest that the prognostic value of LIPI is tumor
agnostic. Patients with poor LIPI have a poor benefit from
ICI and thus, the evaluation of LIPI might identify subsets
of patients with no or reduced benefit on ICL

The available clinical results to date strongly suggests the
prognostic role of the LIPI in advanced NSCLC patients,
irrespective of the planned treatment. Further prospective
studies should incorporate LIPI for validation as a prognostic
marker and to clarify if there is any additional predictive role
for ICI. Due to its prognostic value, we believe that LIPI
could be used as a stratification factor in future clinical trials.
Finally, although the potential predictive value of LIPI is not
yet clarified, the identification of high-risk patients could still
guide treatment selection by favoring the use of the most
effective or combined therapy in a frontline setting.
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