Tohoku J. Exp. Med., 2000, 191, 113-118

Infiltration of CD8" T cells in Non-Small Cell
Lung Cancer is Associated with Dedifferentiation
of Cancer Cells, but not with Prognosis
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Mor1, M., Onrant, H., Narro, Y., Sacawa, M., Sato, M., Fusimura, S. and
Nacura, H.  Infiltration of CD8" T cells n Non-Small Cell Lung Cancer 1s
Associated with dedifferentiation of Cancer Cells, but not with Prognosis. Tohoku
J. Exp. Med., 2000, 191 (2), 113-118 —— CD8" T cells infiltrating within cancer
cell nests in human colorectal cancer were associated with a favorable patients’
survival, suggesting the presence of anti-tumor immunity. The present study was
designed to examine this concept in non-small cell lung cancer (NSCLC) by a
retrospective analysis of 128 surgically resected cases. Immunohistochemical
analysis showed that the number of CD8* T cells within cancer cell nests in
NSCLC was related to the histological subtype (large cell carcinoma or squamous
cell carcinoma>adenocarcinoma) and the degree of dedifferentiation
(undifferentiated type> differentiated type). In contrast to colorectal cancer, the
number of CD8* T cells in NSCLC had no statistically significant impact on the
patients’ survival. The present study demonstrated that the degree of infiltration
of CD8* T cells within cancer cell nests is dependent on the dedifferentiation of
cancer cells in NSCLC, which could be one of the important aspects for the study
of tumor immunity. ——— tumor-infiltrating lymphocytes; non-small cell lung
cancer; CD8; immunohistochemistry © 2000 Tohoku University Medical Press

Tumor-infiltrating lymphocytes (TILs) (House and Watt 1979), found in a
variety of cancer tissues, have been considered to be a manifestation of host
immune reactions against cancer cells (Rosenberg 1996), whereas the patho-
physiological roles of TILs remain controversial. TILs contained significantly
higher populations of CD3* T cells and CD8" T cells than the corresponding
peripheral blood lymphocytes (Kuo et al. 1998). We have previously shown that
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Epstein-Barr virus-associated gastric cancer is associated with massive infiltration
of activated CD8* T cells possessing higher levels of proliferation activity and
perforin granules (Saiki et al. 1996). In addition, we found that the infiltration
of CD8* T cells in colorectal cancer tissues could be a novel prognostic factor
(Naito et al. 1998). Thus, CD8" T cells may play an important role in various
types of immune reactions in cancer tissues. In lung cancer, cases with massive
infiltration of TILs have been reported (Chen et al. 1998). However, there have
been few reports concerning CD8" T cells in human non-small cell lung cancer
(NSCLC). We expanded our previous study to NSCLC and revealed that CD8*
T cells in NSCLC are closely related to the dedifferentiation of cancer cells.

MATERIALS AND METHODS

The present study is a retrospective study based on 128 cases of surgically
resected NSCLC, which were selected from the files of Sendai Kosei Hospital and
Department of Thoracic Surgery, Institute of Development, Aging and Cancer,
Tohoku University operated during 1988 to 1991. All cases were clinicopath-
ologically judged to be a complete resection of cancer, which were followed up for
more than 5 years. No cases received radiation or chemotherapy before operation.
They consisted of 45 cases of adenocarcinoma, 54 of squamous cell carcinoma and
29 of large cell carcinoma according to the WHO’s classification (Travis et al.
1999). We classified the degree of differentiation into well, moderately and
poorly differentiated for adenocarcinoma and squamous cell carcinoma. The
stage was I in 65 patients, II in 24, IITa in 35 and IIIb in 4.

Formalin-fixed, paraffin-embedded sections containing representative areas
were used for the immunohistochemical analysis for CD8. The method of im-
munohistochemistry was described elsewhere (Naito et al. 1998). Briefly, a
biotin-streptavidin-peroxidase method (Nichirei, Tokyo) was applied after auto-
clave heating (120 °C, 5 minutes). The primary antibody for CD8 was clone C8/
144B (DAKO, Glostrup, Denmark) diluted at 1:50. The chormogen was
3, 3’-diaminobenzidine tetrahydrochloride (Dojin, Kumamoto).

CD8* T cells were classified into a) those infiltrating within cancer cell nests,
b) those distributing along the invasive margin of cancer and c¢) those infiltrating
in cancer stroma. For CD8* T cells within cancer cell nests, we counted the
number of immunoreactive cells at a microscopic field of x200 (0.933 mm?).
Three areas with most abundant distribution were selected and the average
numbers of CD8" T cells were calculated.

Statistical analyses were performed with Kruskal-Wallis rank sum test and
Mann-Whitney U-test. The survival rates were estimated by Kaplan-Meier
method (Stata Co., College Station, TX, USA).

Resurts

CD8* T cells within cancer cell nests and those in the stroma were found in
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Fig. 1. Immunohistochemistry for CD8* T cells in a case of squamous cell car-
cinoma, poorly differentiated type. CD8" T cell infiltration is observed both
within cancer cell nests and in the stroma. Hematoxylin counterstaining, x
200.

all histological subtypes of NSCLC and in all degrees of differentiation with a
significant variation (Fig. 1). A statistically significant difference was observed
in the number of CD8* T cells within cancer cell nests among three histological
types of NSCLC: higher in squamous cell carcinoma or large cell carcinoma than
in adenocarcinoma (Fig. 2A; p<0.0001). Similar association was observed in the
number of CD8* T cells along the invasive margin (p=0.001) and reversed
association was demonstrated in CD8* T cells in the stroma (p <0.05) (data not
shown). To check the relationship between the number of CD8" T cells and the
cancer cell differentiation, we re-classified all cases into well (27 cases), moderately
(42 cases) and poorly (59 cases) differentiated types. Adenocarcinoma and
squamous cell carcinoma were classified according to their differentiation and all
cases of large cell carcinoma were re-classified into poorly differentiated type. As
shown in Fig. 2B, the number of CD8* T cells within cancer cell nests were highest
in poorly differentiated type (including large cell carcinoma and poorly
differentiated type squamous cell carcinoma and adenocarcinoma) and lowest in
well differentiated type (p <0.05).

The similar results were obtained when cases of large cell carcinoma were
excluded in this analysis (data not shown). In contrast, CD8" T cells along the
invasive margin or those in the stroma were not correlated with the differentiation
of cancer cells (data not shown). Kaplan-Meier method revealed that CD8" T
cells in all localization in NSCLC had no significant impact on the survival of the
patients (data not shown).

Discussion

The present study showed that CD8" T cells infiltrated within cancer cell
nests, previously demonstrated to be an independent prognostic factor in color-
ectal cancer, had no impacts on patients’ survival in NSCLC, nor CD8* T cells in
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Fig.2 Box-whisker plots of the number of CD8' T cells within cancer cell nests
in NSCLC by histological subtype (A) and by the degree of differentiation
(B). The vertical axis indicates the number of CD8" T cells within cancer
cell nests. The thick bar within box represents the median value. The box
indicates 75 and 25 percentiles. The upper and lower bars represent 90 and
10 percentiles, respectively.

A: a, p<0.0001 vs. squamous cell carcinoma.
b, p<0.01 vs. large cell carcinoma.
B: a, p<0.01 vs. poorly differentiated carcinoma.

other localization. However, we found for the first time that the degree of
infiltration of CD8* T cells within cancer cell nests was dependent on the
histologic subtypes and the dedifferentiation of cancer cells in NSCLC: larger in
undifferentiated type than in differentiated type.

This close association of CD8* T cells and dedifferentiation of cancer in
NSCLC is consistent with our recent observation in other cancers. In colorectal
cancer, poorly differentiated adenocarcinoma had more abundant CD8* T cells
within cancer cell nests than usual well or moderately differentiated adenocar-
cinoma (Naito et al. 1999). In renal cell carcinoma, cases with the poorer
differentiation of cancer cells were infiltrated with larger number of CD8* T cells
in cancer tissue (Nakano et al. 1999). Based on these observation, we speculate
that infiltration of CD8* T cells into cancer cell nests may be related to the
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dedifferentiation of cancer cells: that is, loss of normal histological and cytological
characteristics and probable acquisition of cancer-associated antigens, such as
MAGE and other cancer-testis antigens (Weynants et al. 1994). These findings
should be taken into consideration for future study on tumor immunity.

In contrast to previous study (Naito et al. 1998), the present study showed
that the number of CD8" T cells have no impacts on the survival of patients with
NSCLC. This discrepancy may be attributed to the difference in the histological
characteristics between the two; most of colorectal cancer is monotonous in
histologic type (well differentiated type adenocarcinoma), while NSCLC 1s com-
posed of various histological subtypes and various degrees of differentiation.
This histological heterogeneity of NSCLC itself can affect the prognosis of NSCLC
(Gail et al. 1984) and could make the analysis of patients’ survival in NSCLC
more complicated.

Besides histological characteristics, there are additional factors that can
influence the tumor immunity against NSCLC. Tumor bearing patients are
under immunosuppressive state. Cell lines derived from human NSCLC produce
type 2 cytokines both in situ and in vitro (Huang et al. 1995). The function of
TILs in lung cancer can be impaired by unavailability of IL-2 and/or by lung
cancer cell-derived factors (Yoshino et al. 1992). Such an immunosuppressive
factor is detected in a squamous cell carcinoma cell line of the lung (Yoshino et
al. 1993). In addition, increased expression of Fas ligand was reported in human
lung cancer cell lines (Niehans et al. 1997), which may induce local deletion of
tumor-reactive T cell clones, allowing an escape from anticancer immunity. In
addition to TILs, macrophages are important, since the cytostatic activity of
tumor-associated macrophages is correlated with favorable prognosis in lung
cancer (Takeo et al. 1986).

In conclusion, the present study confirmed for the first time that the degree
of infiltration of CD8" T cells in NSCLC depends on the dedifferentiation of
cancer cells in NSCLC. The net effects of anti-tumor immunity in lung cancer
should be analyzed comprehensively considering the aggressiveness of cancer cells,
immunosuppressive factors by cancer cells and other host reactions to cancer cells.
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