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methods and establishment of a simple evaluation method 
are expected.
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Introduction

Numerous lymphocytes have been detected in cancer tissue 
for more than 100 years [1], and these immune-related cells 
including various types of lymphocytes have been referred 
to as tumor-infiltrating lymphocytes (TILs) [2]. TILs are 
assumed to be closely related to the proliferation and elimi-
nation of cancer cells, and lymphocytes within cancer tissue 
have been suggested to transfer specific information between 
cancer cells and lymphocytes [3]. Furthermore, the state of 
expression of TILs in situ has been identified as a useful fac-
tor for predicting prognoses and responses to drug therapies, 
and has been attracting attention as a new biological marker 
in various types of cancers [4].

One theory on the presence of immune cells in TILs that 
co-exist with cancer cells and do not attack them by binding 
programmed cell death protein-1 (PD-1) on lymphocytes 
and programmed cell death-ligand 1 (PD-L1) on cancer cells 
has recently been recognized [5]. In addition, therapeutic 
antibody agents possessing the ability to bind to PD-1 and 
PD-L1 proteins, which inhibit the co-existence of lympho-
cytes and cancer cells, have been developed [6–8].

In the present review, we focus on the value of TILs 
evaluations for predicting prognoses and drug responses 
in patients with breast cancer, and the utility of examining 
PD-L1 expression in cancer cells.

Abstract The immune system affects all phases of tumor 
growth from initiation to progression and dissemination. 
Tumor-infiltrating lymphocytes (TILs) are mononuclear 
immune cells that infiltrate tumor tissue. Several retro-
spective studies have suggested the potential of TILs as a 
prognostic as well as predictive factor of chemotherapy in 
some breast cancers. On the other hand, programmed cell 
death protein-1 (PD-1) and programmed cell death-ligand 
1 (PD-L1) eliminate T cell activation in various types of 
cancers. Prospective trials to evaluate the efficacy of anti-
body agents to PD-1 and PD-L1 are ongoing in patients with 
breast cancer. The findings of these studies appear to support 
the potential of immune checkpoint inhibitors targeting the 
PD-1/PD-L1 axis in triple negative breast cancer. Further 
studies are needed in order to confirm previous findings on 
TILs and promote the development of new immune therapy 
approaches for breast cancer patients. Furthermore, the 
search for TILs will soon be introduced into actual clini-
cal practice, for which the standardization of evaluation 
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Mechanism of cancer immunity

The involvement of immunological mechanisms in all pro-
cesses from cancer development to metastasis has been 
clarified in immunological studies. Dendritic cells, a type 
of immune cell, incorporate specific antigens possessed by 
cancer cells in cancer tissue, and activate T cells with anti-
gen specificity after they move to the lymph nodes. These T 
cells attack cancer cells as cytotoxic (killer) T cells, and can-
cer cells release various cytokines to inhibit their immune 
function and evade this attack. Cancer cells also inhibit the 
immune system in order to promote their own proliferation 
by inducing regulatory T (T-reg) cells [9], which inhibit an 
excessive immune response by the host [10].

Histopathology of lymphocyte infiltration in breast 
cancer tissue

Various grades of tumor-associated lymphocytes infiltra-
tion are recognized in breast cancer tissues. Mohammed 
et al. previously reported that 93.6% of breast cancer cases 
showed low- to high-grade inflammatory cell infiltration 
[11]. This finding has recently been referred to as TILs, and 
many in vitro and in vivo studies have been conducted on 
the functions of TILs since the 1970s [2]. These TILs were 
immunohistochemically found to have some types of immu-
noglobulins, such as IgG and IgM [12].

On the other hand, medullary carcinoma, a special type 
of invasive breast cancer, shows prominent and diffuse lym-
phoplasmacytic infiltration between syncytial cancer nests 
(Fig. 1), which is considered to be one of the characteris-
tics of medullary carcinoma. In addition, the prognosis of 

medullary carcinoma is excellent despite the high nuclear 
grade [13].

Stanton et al. defined lymphocyte predominant breast 
cancer (LPBC) as a state in which more than 50% of tumor 
tissue is occupied by lymphocytes. They reported that the 
median incidence of LPBC was 20% in triple negative (TN) 
tumors, 6% in hormone receptor (HR)-positive tumors, and 
16% in HER2-positive tumors (Table 1), and also indicated 
the high incidence of TILs in TN as well as HER2-positive 
breast cancer [14].

Functions of TILs in breast cancer

TILs are mononuclear immune cells that accumulate in 
cancer tissue and are considered to perform an important 
immune system-related function. The functions of TILs were 
previously analyzed and evaluated in cell culture systems; 
however, the usefulness of a histopathological method to 
evaluate the state of expression of TILs in situ has recently 
been demonstrated. In 2006, Galon et al. [4] reported a 

Fig. 1  Histopathological findings of medullary carcinoma of the breast (HE stain). a A well-defined tumor showing gyrus-like syncytial cancer 
nests. b Predominant and diffuse infiltration of numerous lymphocytes distributed in adjacent areas of cancer nests

Table 1  Tumor-infiltrating lymphocytes based on breast cancer sub-
types [14]

LPBC lymphocyte predominant breast cancer
HR Hormonal receptor

Subtypes Patient number Median percentages (%)

None <49% LPBC

Triple negative 1640 15 80 20
HR-positive 2410 20 94 6
HER2-positive 929 9 84 16
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strong relationship between the state of expression of TILs 
in situ and outcomes in colorectal and breast cancer patients. 
A number of retrospective studies then showed the useful-
ness of identifying the state of expression of TILs in order 
to predict the outcomes and effects of drug therapy in breast 
cancer patients [15]. On the other hand, differences in the 
immune system due to variations in the characteristics of 
TILs-constituting immune cells in each cancer tissue were 
identified. These characteristics are closely related to the 
prognosis and prediction of responses to drug therapy. 
Therefore, the importance of evaluating TILs in actual clini-
cal practice is increasing.

Evaluation method of TILs in breast cancer

In situ TILs evaluation methods and cut-off values have var-
ied among previous clinical studies on TILs, and, thus, have 
not yet been standardized. In 2014, the International Work-
ing Group prepared guidelines on TILs evaluation meth-
ods (Table 2) [16]. TILs are evaluated in 4- to 5-μm-thick 
hematoxylin and eosin (H&E)-stained histological sections 
via light microscopy. TILs have been classified based on 
their location into stromal-TILs (str-TILs), which are pre-
sent in the stromal tissue of cancer, and intratumoral-TILs 
(i-TILs), which are present between cancer cells. Mononu-
clear immune cells localized in stromal tissue and present 
between the nests of cancer cells are evaluated as str-TILs. 
The evaluation of str-TILs is relatively easy for pathology 
experts, and the concordance rate among observers is report-
edly high. However, i-TILs represent mononuclear immune 
cells adjacent to cancer cells within each cancer cell nest. 
The evaluation of i-TILs in H&E-stained preparations is 
difficult, even for experts, and the concordance rate among 
observers is low [17]. The International Working Group has 
suggested that the evaluation of i-TILs requires an immu-
nohistochemical analysis of lymphocyte-specific markers 
such as CD3 and CD8. The guidelines established by the 

International Working Group state that although the evalu-
ation of TILs using a needle biopsy specimen is possible, 
it needs to be performed after identifying the distribution 
and state of expression of TILs in all fields because of the 
heterogeneity of TILs in tissue. Moreover, although several 
studies [18, 19] reported that the evaluation of TILs in resid-
ual tumors after preoperative drug therapy is useful, cancer 
cells may diffusely remain when the pathological therapeutic 
effect is high, and difficulties are associated with deciding 
on the range to be evaluated. In the guidelines of the Inter-
national Working Group, the evaluation of TILs using tissue 
microarrays is not currently recommended because of the 
issue of heterogeneity. Although the quantitation of TILs 
and classification of cells constituting TILs based on immu-
nohistological characteristics may be important, evidence 
is still insufficient and, thus, it is not recommended. The 
guidelines also do not currently recommend TILs measure-
ments using analytical software. In a number of previous 
studies, the grade of TILs was evaluated by employing a 
method based on the quantity of immune cells presented 
with the proportion rate (%); however, difficulties have been 
associated with setting a distinct cut-off value, such as the 
Ki67 labeling index [20, 21]. Thus, in the evaluation criteria 
established by the International Working Group, the str-TILs 
expression level has been classified into three grades: low 
(0–10%), medium (10–40%), and high (40–90%) (Fig. 2). 
The standardization of TILs evaluation methods has just 
begun, and may be corrected in the future.

Usefulness of TILs as a prognostic factor in breast 
cancer

The usefulness of TILs as a prognostic factor has recently 
been clarified by translational research performed by a num-
ber of large-scale prospective clinical studies (Table 3). In 
2013, Loi et al. [22] reported that the expression of TILs 
was a prognostic factor for ER-negative breast cancer 

Table 2  Points for the evaluation of tumor-infiltrating lymphocytes (TILs) specified by the International Working Group (partially modified) 
[16]

(1) TILs present in the stromal region of a tumor are quantitated; cells distinctively appearing as TILs are not counted. It is presented with the 
percentage of mononuclear immune cells present in the stromal region

(2) TILs need to be measured in the margin of the region with cancer infiltration
(3) Regions outside the tumor cell nest, around the DCIS, and around normal tissue are not included in the evaluation of TILs
(4) Regions around the necrotized region in the tumor and needle biopsy region are not included in the evaluation of TILs
(5) Only mononuclear immune cells are evaluated; multinucleated cells are not included in the evaluation
(6) It is desirable to evaluate one 4- to 5-μm-thick paraffin section per specimen at 200–400× magnification
(7) It is desirable to assess an entire needle biopsy specimen when needle-biopsied TILs are evaluated. A TILs evaluation method has not yet 

been established for cases after preoperative drug therapy
(8) The mean distribution of TILs needs to be evaluated throughout the tumor region in a section by a pathologist
(9) Since the TILs rate is continuous, difficulties are associated with setting a distinct threshold
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Fig. 2  Histopathological findings of low-, medium-, and high-grade 
TILs (HE stain). a Low-grade TILs. A few lymphocytes are present 
in the surrounding tissues of cancer nests. b Medium-grade TILs. 

Many lymphocytes are scattered in the surrounding connective tissue 
of cancer nests. c High-grade TILs. Numerous lymphocytes are dis-
tributed in the adjacent areas of cancer nests

Table 3  Studies on the 
usefulness of tumor-infiltrating 
lymphocytes (TILs) as a 
prognostic factor

FEC 5-FU, epirubicin, and cyclophosphamide

Study Drug therapy Target Usefulness of TILs

BIG 02-98 [22] Doxorubicin All No
Cyclophosphamide Triple negative Yes
CMF HER2-positive No
Docetaxel ER-positive HER2-negative No

FinHER [24] Docetaxel All No
Vinorelbine Triple negative Yes
FEC HER2-positive Yes (trastuzumab-

treated group)
Trastuzumab ER-positive HER2-negative No

ECOG 2197/1199 [23] Doxorubicin Triple negative Yes
Cyclophosphamide
Docetaxel

Neo ALTTO [25] Trastuzumab HER2-positive Yes
Lapatinib
Paclitaxel
FEC
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(particularly TN breast cancer) in the Breast International 
Group (BIG) 2-98 study. In 2013, Adams et al. [23] showed 
that the expression of TILs was a very strong prognostic fac-
tor for TN breast cancer in the Eastern Cooperative Oncol-
ogy Group (ECOG) 2197 and ECOG 1199. In addition, Loi 
et al. [24] reported at the 2015 San Antonio Breast Cancer 
Symposium that they performed a meta-analysis of these 
studies and large-scale studies, such as the Finland Herceptin 
Trial (FinHER), for the usefulness of the expression of TILs 
as a prognostic factor involving TN breast cancer patients 
registered in these studies, and found that it was a potent 
prognostic factor for TN breast cancer.

Although translational research on HER2-positive breast 
cancer has been performed by the Neo ALTTO [25] and 
FinHER trials [26], TN breast cancer has been examined in 
more detail. Hida et al. [27] suggested that the prognostic 
and predictive impacts of TILs differ between TN breast 
cancer and HER2-positive breast cancers treated with stand-
ard systemic therapies. Further investigations are needed in 
order to identify the usefulness of TILs as a prognostic factor 
for this cancer type.

Reliable studies have not yet been conducted on the use-
fulness of TILs as a prognostic factor for ER-positive breast 

cancer, and this may be due to the low frequency of the 
strong expression of TILs.

Usefulness of TILs as a predictor of drug effects 
in breast cancer

Several clinical studies on postoperative chemotherapy clari-
fied that TILs are a predictor of the effects of anticancer 
drugs. The BIG 2-98 study [22] suggested a relationship 
between the expression of TILs and effects of anthracycline 
on HER2-positive breast cancer, and a relationship was also 
observed between epirubicin sensitivity and the expression 
of TILs in the National Epirubicin Adjuvant Trial (NEAT)/
BR9601 study [28].

In several studies on preoperative drug therapy, the rela-
tionship between the state of expression of TILs and thera-
peutic effects was investigated (Table 4). Denkert et al. [29] 
reported a relationship between the pathological response 
rate and expression of TILs in the GeparDuo and GeparTrio 
studies, in which the pathological complete response (pCR) 
rate in the group with the strong expression of TILs was 
significantly higher than that in the group with the weak 

Table 4  Studies on the usefulness of tumor-infiltrating lymphocytes (TILs) as a predictor of preoperative drug therapy effects

FEC 5-FU, epirubicin, and cyclophosphamide

Study name Drug therapy Target Usefulness of TILs (pCR rate)

GeparDuo [29] Doxorubicin All subtypes Strong expression of TILs: 41.7%, weak expression of TILs: 9.3%
Cyclophosphamide
Docetaxel

GeparTrio [29] Docetaxel All subtypes Strong expression of TILs: 40.0%, weak expression of TILs: 13.9%
Vinorelbine
Doxorubicin
Cyclophosphamide
Capecitabine

GeparQuattro [15] Docetaxel HER2-positive Strong expression of TILs: 47.4%, weak expression of TILs: 31.7%
Capecitabine
Epirubicin
Cyclophosphamide
Trastuzumab

GeparQuinto [47] Epirubicin HER2-negative Strong expression of TILs: 36.6%, weak expression of TILs: 14.3%
Cyclophosphamide
Taxane
Everolimus

GeparSixto [48] Doxorubicin HER2-positive and 
triple negative

Strong expression of TILs: 59.9%, weak expression of TILs: 33.8%
Paclitaxel
Carboplatin
Bevacizumab
Trastuzumab

EORTC 10994/BIG 
00-01 [49]

FEC ER-negative Strong expression of TILs: 74.2%, weak expression of TILs: 31.3%
Docetaxel
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expression of TILs. These findings demonstrated the poten-
tial of the state of expression of TILs as a predictor of the 
effects of preoperative chemotherapy. However, its useful-
ness in preoperative trastuzumab-combined chemotherapy 
for HER2-positive breast cancer and preoperative endocrine 
therapy for ER-positive breast cancer remains controversial. 
We previously revealed that the status of TILs in pre-treat-
ment tumors predicted responses to preoperative chemo-
therapy concomitant with trastuzumab in HER2-positive 
breast cancer [30].

The state of expression of TILs in residual tumors after 
preoperative drug therapy has been suggested as an impor-
tant factor for evaluating the drug sensitivity of cancer. In 
2014, Dieci et al. [31] compared the expression of TILs 
between before and after preoperative chemotherapy for 
TN breast cancer, and observed that, among the non-pCR 
group, outcomes were significantly more favorable with the 
strong rather than the weak expression of TILs in residual 
tumors. Miyashita et al. [18] also reported in 2015 that out-
comes became more favorable with an increase in the CD8/
FOXP3 ratio in TILs after preoperative chemotherapy in 
TN breast cancer.

Our previous findings [19] suggested that the expression 
of TILs in residual tumors following preoperative trastu-
zumab-combined chemotherapy was stronger than that in 
pre-treatment tumors, and patients with high residual-TILs 
showed better prognoses than those with low residual-TILs 
among non-pCR patients with HER2-positive breast can-
cer. Accordingly, although the prognosis of patients is gen-
erally considered to be poorer in the non-pCR group than 
in the pCR group after preoperative chemotherapy, it may 
be possible to extract cases with favorable prognoses from 
the non-pCR group by evaluating the expression of TILs in 
residual tumors. However, as described above, difficulties 
are associated with evaluating TILs in residual tumors after 
preoperative drug therapy, and, thus, further investigations 
are needed.

Significance of immunohistochemical evaluations 
of TILs

In order to effectively use molecular targeted drugs involved 
in this novel tumor immunity, the characteristics of immune 
cells constituting TILs may need to be examined in more 
detail, in addition to an evaluation of their expression. Killer 
T cells, which attack cancer cells, are positive for CD8, and 
T-reg cells, which inhibit immune responses to cancer cells, 
are positive for CD4, CD25, and FOXP3. In 2016, Asano 
et al. [32] reported that the degree of involvement of TILs in 
antitumor effects was based on the ratios of the expression 
levels of these markers in TILs.

Mechanism of the PD‑1 and PD‑L1 checkpoint 
pathway

PD-1 is a one of the receptors of T-reg cells and is expressed 
on the surface of T cells. PD-L1 is a ligand of PD-1 and is 
localized on cancer cells and lymphocytes. PD-1 and PD-L1 
are immune checkpoint proteins, and their direct binding 
inhibits the killer T cell attack against cancer cells, result-
ing in the co-existence of cancer cells and killer T cells. 
PD-1 and PD-L1 binding modulates decreases in cytokine 
production by T cells and inhibitory signals are transmit-
ted to T cells by dendritic cells. PD-1 and PD-L1 inhibitors 
promote killer T cell-induced tumor immune responses by 
inhibiting these immune checkpoints, thereby exerting anti-
tumor effects [33] (Fig. 3). PD-L1 expressed in cancer cells 
is considered to act as an immune-resistant factor. PD-L1 
is detected in cancer cells, but not in normal epithelial cells 
[30, 33]. The existence of PD-1 has been confirmed in lym-
phocytes and PD-L1 in breast cancer cells, and the immune 
check point mechanism may also be accommodated to breast 
cancer. In addition, a correlation was found between the 
behavior of lymphocytes around cancer cells and the expres-
sion of PD-L1 on these cells (Fig. 4). Moreover, PD-L1 was 
immunohistochemically detected not only in cancer cells, 
but also in lymphocytes around cancer cells, and PD-L1 
inhibitors are considered to bind to PD-L1-positive can-
cer cells as well as lymphocytes and inhibit the binding of 
PD-1-positive lymphocytes to PD-L1 positive cells. How-
ever, differences in and the significance of PD-L1 expres-
sion between tumor cells and lymphocytes currently remain 
unclear. Further research is required in order to clarify the 

Inactive
cancer-

attacking T
lymphocytes

Cancer
cells

Active
cancer-

attacking T
lymphocytes

Cancer
cells

PD-L1

PD-L1

PD-1
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Unable to attack cancer

Fig. 3  Actions of PD-1 and PD-L1 on immune checkpoints. PD-1 
and PD-L1 are proteins expressed on the cell membranes of T lym-
phocytes and cancer cell surfaces, respectively. When PD-1 on the 
surface of T cells is bound by PD-L1 on the cancer cell surface, T 
lymphocytes become unable to attack the target cancer cells
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mechanisms underlying PD-L1 expression between tumor 
cells and lymphocytes.

Molecular targeted agents against PD‑1 
and PD‑L1

Based on the mechanism of the PD-1/PD-L1 pathway, many 
antibody agents have been developed that target the PD-1/
PD-L1 immune checkpoint. A number of clinical stud-
ies recently demonstrated that immuno-targeting therapy 
using PD-1 and PD-L1 inhibitors was very effective against 
tumors, such as melanoma [34], non-small cell lung cancer 
[35], and renal cell carcinoma [36], and several molecular 
targeted agents, including nivolumab and pembrolizumab, 
have been approved as therapies for these malignant tumors. 
A worldwide-scale clinical study on breast cancer is cur-
rently ongoing, and efficacy for TN (ER-negative, PgR-nega-
tive, and HER2-negative) breast cancer is expected [37]. The 
presence of immune cells controlled by PD-1 and PD-L1 in 
TILs may be a precondition for the effects of these immune 
checkpoint inhibitors [38].

Examination method of PD‑L1 expression

An evaluation of PD-1 and PD-L1 expression levels is 
also reportedly useful for assessing the efficacy of immune 
checkpoint inhibitors. However, antibodies that accu-
rately evaluate the expression of PD-L1 by immunohisto-
chemistry have yet to be developed. Furthermore, a suit-
able cut-off value for the expression of PD-L1 evaluated 

by immunohistochemistry has not been established [39]. 
However, PD-L1 using the antibody 22C3 has been used 
in a companion diagnosis for deciding on the indication of 
pembrolizumab for non-small lung cancer, and a cut-off 
value of ≥1% is used for second-line treatments and ≥50% 
for first-line treatments [40, 41]. On the other hand, PD-L1 
using the antibody 28-8 has been used in a complementary 
diagnosis for deciding on the indication of nivolumab for 
non-small lung cancer, and a cut-off value of ≥1% is used 
for second-line treatments [41, 42]. Sun et al. [43] previ-
ously suggested that the expression of PD-L1 in TN breast 
cancer cells was not the same between the different clones 
of antibodies. They revealed that the positive rates of PD-1 
markedly differed between the antibodies used, such as 28-8 
and E1L3N. Further validation studies are needed in order 
to identify appropriate antibodies for companion and com-
plementary diagnoses.

Mechanism of the antitumor agent 
trastuzumab‑TDB

The molecular targeted drug, trastuzumab not only directly 
inhibits HER2 proliferation signals, but also induces the 
antitumor effects of natural killer (NK) cells using anti-
body-dependent cellular cytotoxicity (ADCC) activity [44, 
45]. On the other hand, the potentiation of TILs expression 
in breast cancer tissue by trastuzumab has been reported, 
suggesting that trastuzumab exerts another effect on tumor 
immunity separate from ADCC activity. On the other 
hand, we revealed that the status of TILs in pre-treatment 
tumors predicted responses to neoadjuvant chemotherapy 

Cancer nest 

TILs 

a

 

b

 
Fig. 4  Immunohistochemical findings of CD3 and PD-L1. a CD3 
stain. Numerous lymphocytes in TILs showing a positive stain for 
CD3. b PD-L1 stain. The surface membrane of cancer cells reveal-

ing a positive stain for PD-L1 (Rabbit monoclonal anti PD-L1/CD274 
(SP142) antibody, Spring Bioscience, Co., USA)
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concomitant with trastuzumab in HER2-positive breast 
cancer. In addition, anti-HER2 immunotherapy research is 
currently focused on anti-HER2 vaccines and new immu-
notherapy using HER2 antigen-specific T lymphocytes, 
and dendritic cells are considered to play an important role 
in tumor immune escape and tolerance. A previous study 
showed that HER2-specific T lymphocytes generated from 
dendritic cells killed HER2-positive breast cancer cell lines, 
and immunotherapy has potential as a treatment option for 
HER2-positive breast cancer. Furthermore, a new HER2-
targeting agent possessing a CD3 binding site is expected 
to induce a stronger immune response by binding T lym-
phocytes. Trastuzumab-T cell-dependent bispecific antibody 
(TDB) is a new drug that utilizes the immune responses 
induced by trastuzumab and is a bispecific antibody [46]. 
Trastuzumab-TDB has 2 arms, similar to trastuzumab, and 
induces strong immune responses in HER2-positive breast 
tumors by binding to HER2 on breast cancer cells through 
one arm and CD3 on T cells through the other, thereby 
exerting antitumor effects (Fig. 5). A clinical study on the 
usefulness of this drug for HER2-positive breast cancer is 
currently ongoing.

Conclusion

The state of the in situ expression of TILs has been identi-
fied as a useful factor for predicting patient prognoses and 
responses to drug therapies not only in breast cancer, but 
also in cancers arising in various organs, such as the colon, 
ovary, and head and neck. However, advances have been 

achieved in research on TILs, particularly in the field of 
breast cancer, and the significance of evaluating TILs has 
been emphasized by subgroup analyses because breast can-
cer may be divided into several subtypes based on the status 
of ER, PgR, and HER2 expression. Furthermore, neoadju-
vant chemotherapy, particularly that developed for breast 
cancer, and the relationship between responses to chemo-
therapy and the expression of TILs need to be analyzed in 
the short term.

On the other hand, recent studies on PD-L1 have been 
conducted on the tumors of many organs, and the focus of 
research has shifted from TILs to PD-L1 expression in tumor 
cells because effective PD-1 and PD-L1 inhibitors have been 
produced, examined in clinical studies, and used in clinical 
practice.

A number of studies have demonstrated the usefulness 
of TILs as a prognostic factor and predictor of the effects of 
drugs; however, these were retrospective studies on breast 
cancer. Therefore, a prospective clinical study to clarify the 
true usefulness of TILs is warranted. The search for TILs 
will soon be introduced into actual clinical practice, for 
which the standardization of evaluation methods and estab-
lishment of a simple evaluation method are desired.
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