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Importance of tumor infiltrating lymphocytes in non-small cell
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Lung cancer, of which non-small cell lung cancer (NSCLC;
85%) is the largest subgroup, constitute our most deadly
malignant disease with a 5-year survival of merely 15% (1).
This malignancy, as well as other solid neoplasms, is not
simply an accumulation of malignant cells, but represents
also a microenvironment containing endothelial cells,
fibroblasts, structural components and infiltrating immune
cells. This microenvironment highly influences tumor
development, invasion, metastasis and patient outcome.

During the last 15 years, groundbreaking adaptive immunity
studies by Schreiber and coworkers proved the existence of
cancer immunosurveillance in the microenvironments of
neoplasms (2-5), which has been further refined into cancer
immunoediting, incorporating a broader view of the tumor-
immune system interactions (6). During this period there has
been a dramatic change of view on malignancy, from being
a considered autonomous cellular disease comprising six
biological capabilities (7), to a regulated disease involving the
immune components of its microenvironment (8).

The research interest concerning immune cell
infiltration in cancers has been rapidly increasing. During
the period 2000-2015, there were 17 larger clinical studies
(>200 cases) on the role of tumor-infiltrating immune
cells. Of these, as many as 13 (76%) have been published
since 2011 (9), illustrating the growing interest in this
research topic. In near all these studies (15 of 17), immune
cells were identified by specific cluster designation (CD)
markers, following immunohistochemical (IHC) staining
of the slides. Cytotoxic T (CD8+) cells were consistently
associated with a beneficial prognostic impact in all studies
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based on the CD8 and/or CD3 markers (9,10). CD8+ T
cells constitute 80% of CD3+ cells. In half of these studies,
the positive prognostic impact was striking and independent
of other prognostic factors.

The study by Brambilla and coworkers, recently
published in Fournal of Clinical Oncology (11), investigated
the role of tumor lymphocytic infiltrations (TILs) in
NSCLC. This was undertaken in a training set (one trial,
n=783) and a validation set (three trials, n=763), which
originally evaluated the benefit of platinum-based adjuvant
chemotherapy in NSCLC. The object in this study was
to assess whether TILs may have prognostic and/or
predictive impact in NSCLC. Median follow-up was 4.8
and 6.0 years respectively in training and validation set,
respectively. Two experienced lung tumor pathologists
scored TLI on hematoxylin-eosin stained whole slides
from resected NSCLC tumors, not applying IHC-staining
for CD markers. The intensity of lymphocytes was scored
according to four categories (minimal, mild, moderate and
intense). Eventually a binary scoring system was used, in
which the first three categories were merged and defined
as low intensity group. The authors found the TLI to be
intense in a minority (11%) of patients in the discovery set,
and even significantly less frequent (6%) in the validation
set (P<0.001). In their study cohorts, intense TLI led to
significantly prolonged overall survival (OS), disease-free
survival (DFS) and specific DFS (SDFS) in the discovery set
(0S: HR, 0.56, 95% CI, 0.38-0.81, P=0.002; DFS: HR, 0.59,
95% CI 0.42-0.83, P=0.002; SDFS: HR, 0.56, 95% CI,
0.38-0.82, P=0.003) which was confirmed in the validation
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Percentage 5-year disease specific survival rates according to
TNM and Immunoscore

5-year DSS rates

Figure 1 From TNM to TNM-immunoscore (TNM-I) in
NSCLC? The American Joint Committee of Cancer and the
Union International Contre le Cancer define and regularly
update TNM classification systems. The current 7" edition of
the lung cancer staging system was based on an initiative by
the International Association for the Study of Lung Cancer,
first published in 2009 and came into effect from January 2010.
When Donnem and colleagues assessed the association between
immunoscore (low, intermediate and high density of stromal CD8+
T cells) and pStage (IA, IB, ITA, IIB and IITA), immunoscore
distinctly discriminated patients in two or three prognostic group
within each TNM pStage (12). Within the respective pStages
IIB and IIIA, in particular, there were substantial differences in

prognosis when assessed by immunoscore.

set (OS: HR, 0.45, 95% CI, 0.23-0.85, P=0.01; DFS: HR,
0.44, 95% CI 0.24-0.78, P=0.005; SDFS: HR, 0.42, 95%
CI, 0.22-0.80, P=0.008). When data from the training and
validation set were pooled, the HR was 0.53. However, no
significant predictive effects were observed for TLI.

The authors should be commended for carrying out the
hitherto largest clinical study (n=1,546) on the prognostic
relevance of T lymphocyte infiltration in NSCLC tumors,
including both training and validation cohorts. Only
two of the previously published similar studies included
validation cohorts (12,13). In the study by Donnem et 4/.,
one training set and three external validation sets with
a total of 797 patients were examined (12). In this study,
density of CD8+ T cells was assessed only in stroma as
our group previously found stromal CD8+ density (14),
rather than within the epithelial cancer cell nests to have
significantly stronger prognostic impact with respect to
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DFS, disease-specific survival (DSS), and OS. Subgroup
analyses revealed an independent significant prognostic
impact of stromal CD8+ TIL density within each examined
NSCLC pathologic stage (pStage; 1A, IB, ITA, IIB, and IIIA;
Figure 1). The prognostic impact of TIL density equaled
that of NSCLC pStage in the multivariate analysis (12).

In the study by Schalper and coworkers (13), 552 NSCLC
patients (two cohorts, n=202 and 350) were examined with
respect to levels of CD3+, CD8+, and CD20+ TILs in
resected tumor specimens. The density of CD8+ and CD3+
cells were statistically significantly associated with prolonged
survival in both cohorts. However, only CD8+ TILs were an
independent prognosticator in the multivariate analysis.

In a recently published meta-analysis of 29 small and
large studies on the prognostic role of various TILs in
NSCLC (15), data strongly document that high densities
of tumor-infiltrating cytotoxic CD8+ and CD3+ T cells,
assessed in the stromal or tumor epithelial compartment of
NSCLC, are associated with significant beneficial patient
outcomes mediated by immunity towards the tumor. But it is
emphasized that stromal assessments of TILs appear to have
a superior prognostic impact when compared with epithelial
assessments, which is somewhat in agreement with our
previous studies (14) and Brambilla and coworkers (11).

High density of TILs, preferably CD8+ TILs, should be a
good candidate marker for establishing a TNM immunoscore.
In Norway, there is a national initiative for a prospective study
validating an immunoscore for NSCLC (16), comparable to
the French initiative in colorectal cancer (17). Though, there
are still several challenges to be sorted out before establishing
an immunoscore. These are among others (I) IHC staining
procedures; (II) scoring system; and (III) which cellular
compartment to score.

An established standardized histopathological assessment,
such as immunoscore, added to the TINM classification
(TNM-I) may be essential in launching a highly improved
prognostic, if not also a predictive tool. A TNM-I for
lung cancer will need to be evaluated and validated in
large prospective studies prior to implementation. The
TNM classification for lung cancer is presently under
revision, to what will appear as the 8" edition (18). The
immune contexture will in the future have to be evaluated
for incorporation into future editions of the TNM
classifications, as research has demonstrated substantial
room for improvements regarding prognostic and possibly
also predictive value. As outlined above, Immunoscore may
delineate significant variety in NSCLC survival within each
pStage. A score involving assessment of iz situ immunity
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will also be fundamental for optimization of immunotherapy
and immunomodulation.
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