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Abstract. Tumor‑infiltrating lymphocytes (TILs) have been 
reported to reflect the anti‑tumor immune status of patients and 
to be correlated with their prognosis and therapeutic outcomes. 
However, the characteristics of the local immune status in meta‑
static tumors is poorly understood, as primary tumors have been 
the focus in most previous studies. In addition, the local immune 
status may be influenced by preoperative chemotherapy. The 
present study aimed therefore to investigate the relationship 
between the degree of TIL infiltration and the prognosis in patients 
with curative resection of colorectal cancer liver metastases and 
to examine the effects of preoperative chemotherapy on the 
function of immune cells. A total of 108 patients who underwent 
curative resection of colorectal cancer liver metastases in our 
department between May 1996 and January 2017 were enrolled 
in the present study. Peripheral blood samples were obtained 
within two weeks before surgery. TIL infiltration was evalu‑
ated by immunohistochemical staining of surgically resected 
specimens of liver metastases using anti‑CD8/CD3 antibodies. 
The mean number of TILs in five different fields was calculated, 
and patients were classified into a high‑TIL group and a low‑TIL 
group. Furthermore, patients were divided into three groups as 
follows: i) A group of patients who did not receive preoperative 
chemotherapy; ii) a group of patients who received short‑term 
preoperative chemotherapy for <6 months; and iii) a group of 

patients who received long‑term preoperative chemotherapy 
for ≥6 months. The results demonstrated that the density of TILs 
in colorectal liver metastases was not correlated with the abso‑
lute peripheral lymphocyte count in all patients. Furthermore, 
the degree of CD8+TIL infiltration in liver metastases was 
significantly lower in the recurrence group compared with the 
recurrence‑free group following hepatectomy. In all patients 
with colorectal liver metastases, the degree of CD8+TIL infil‑
tration was significantly associated with the relapse‑free and 
overall survival. In patients without preoperative chemotherapy, 
the degree of CD8+TIL infiltration was significantly associated 
with the relapse‑free survival, and a high CD8+TIL presence 
tended to have a better effect on the overall survival than a low 
CD8+TIL presence. In the short‑term chemotherapy group, the 
degree of CD8+TIL infiltration was significantly associated with 
the relapse‑free and overall survival. In the long‑term chemo‑
therapy group, there were no significant differences between the 
high‑ and low‑ CD8+TIL groups in the relapse‑free and overall 
survival. In contrast to CD8+TILs, CD3+TILs showed a poor 
prognostic ability. In summary, the degree of CD8+TIL infiltra‑
tion in colorectal cancer liver metastases may be correlated with 
patient prognosis. However, in patients who received long‑term 
chemotherapy before surgery, the degree of TIL infiltration 
was not necessarily associated with prognosis as the anti‑tumor 
effects of TILs may decrease. The degree of CD8+TIL infiltra‑
tion may therefore be considered as a useful prognostic factor 
in patients with colorectal liver metastases, but the prognostic 
accuracy may decrease in patients who received long‑term 
chemotherapy.

Introduction

Colorectal cancer was the third‑most common cancer worldwide 
in 2018 after lung and breast cancers, and was characterized by 
the second highest mortality rate after lung cancer (1). The liver 
is the most common site of synchronous distant metastasis of 
colorectal cancer, which appears in 10.9% of patients (2), and 
the liver is the most common site of recurrence of colorectal 
cancer, which is observed in 7.1% of patients (2).

The most common metastatic organ is the liver, as most 
of the intestinal mesenteric drainage spreads to the liver via 

Prognostic value of the density of tumor‑infiltrating 
lymphocytes in colorectal cancer liver metastases

EN WANG1,  MASATSUNE SHIBUTANI1,  HISASHI NAGAHARA1,  TATSUNARI FUKUOKA1,   
YASUHITO ISEKI1,  YUKI OKAZAKI1,  SHINICHIRO KASHIWAGI2,   

HIROAKI TANAKA1  and  KIYOSHI MAEDA3

Departments of 1Gastroenterological Surgery and 2Breast and Endocrine Surgery, Osaka City University 
Graduate School of Medicine, Abeno‑ku, Osaka 545‑8585; 3Department of Gastroenterological 

Surgery, Osaka City General Hospital, Miyakojima‑ku, Osaka 534‑0021, Japan

Received June 12, 2021;  Accepted September 24, 2021

DOI: 10.3892/ol.2021.13098

Correspondence to: Dr Masatsune Shibutani, Department of 
Gastroenterological Surgery, Osaka City University Graduate School 
of Medicine, 1‑4‑3 Asahi‑machi, Abeno‑ku, Osaka 545‑8585, Japan
E‑mail: fbxbj429@ybb.ne.jp

Abbreviations: HPF, high‑power field; MST, median survival time; 
OS, overall survival; RFS, relapse‑free survival; ROC, receiver 
operating characteristic; TILs, tumor‑infiltrating lymphocytes

Key words: CD8, CD3, tumor‑infiltrating lymphocytes, peripheral 
lymphocyte, colorectal cancer, liver metastasis, prognosis



WANG et al:  PROGNOSTIC VALUE OF TILS IN LIVER METASTASES2

the portal vein. Hepatectomy may therefore help achieving 
curative treatment of colorectal liver metastasis (2‑5). Curative 
resection, which is recommended for liver metastases when 
the primary tumor and extrahepatic metastases have been 
controlled or can be controlled, has been reported to result in a 
better prognosis than other treatments (2,6,7).

Previous studies have demonstrated that the tumor micro‑
environment plays an important role in cancer progression. 
Tumor‑infiltrating lymphocytes (TILs), which represent one 
type of immune cells in the tumor microenvironment, can 
reflect the anti‑tumor immune status of the patients and are 
positively correlated with the prognosis of various types of 
cancer, including colorectal cancer (8‑12). Furthermore, it has 
been reported that the degree of TIL infiltration is positively 
correlated with the therapeutic outcomes after chemotherapy 
and radiotherapy and might be considered as a useful predic‑
tive marker for treatment success (13‑16). TILs may therefore 
serve a crucial role in cancer progression.

Because primary tumors have been the focus of most 
previous studies, little is known about the characteristics of 
the local immune status in metastatic tumors. However, the 
characteristics of local immunity in metastatic tumor have 
been gradually elucidated in the recent years. Lee et al (17) 
reported a positively correlation between the degree of 
TIL infiltration in primary tumor of colorectal cancer and 
that in liver and lung metastases. In another study, the acti‑
vation state of local immunity, including activation marker 
and suppression marker, in colorectal cancer liver metastases 
was demonstrated to be similar to that of the primary lesion 
resected at the same time (18). Furthermore, it has been 
shown that TILs in liver metastases are positively correlated 
with tumor doubling time (19). However, the relationship 
between the local immune status in colorectal cancer liver 
metastases and patient prognosis remains unclear, although 
the characteristics of local immunity in colorectal cancer 
liver metastases have gradually been elucidated. In addition, 
chemotherapy, which is often given before resection of liver 
metastases, has been reported to potentially alter the local 
immune status (20).

The present study aimed to investigate the relationship 
between the degree of TIL infiltration and the prognosis in 
patients who underwent curative resection of colorectal cancer 
liver metastases and to examine the effects of preoperative 
chemotherapy on the function of immune cells.

Materials and methods

Patients. A total of 108 patients with colorectal cancer who 
underwent curative resection of colorectal cancer liver metas‑
tases at the department of Surgery, Osaka City University 
(Osaka, Japan) between May 1996 and January 2017 were 
enrolled in the present study. Cases with hepatic arterial infu‑
sion therapy as preoperative treatment before hepatectomy 
were excluded from this study. According to the definition 
of a multidisciplinary international consensus (21), liver 
metastases found at the time of the diagnosis were defined as 
synchronous, and those found after treatment of the primary 
lesion were defined as metachronous.

The patients were classified into three groups as follows: 
i) Patients who did not receive preoperative chemotherapy; 

ii) patients who received short‑term preoperative chemo‑
therapy for <6 months; and iii) patients who received long‑term 
preoperative chemotherapy for ≥6 months.

The present study was performed in compliance with the 
principles expressed in the Declaration of Helsinki and was 
approved by the Ethics committee of Osaka City University 
(approval no. 3853). Written informed consent was obtained 
from all participants prior to the study.

Methods. Peripheral blood samples were obtained from patients 
within two weeks before surgery ans were used to calculate 
the absolute peripheral lymphocyte count. The differential 
white blood cell count was analyzed using an XE‑5000 hema‑
tology analyzer (Sysmex Corporation) according to the 
manufacturer's protocol. CD3, a pan‑T lymphocyte marker, 
and CD8, a cytotoxic T lymphocyte marker, which both 
serve key role in antitumor immunity, were used as targets 
for the evaluation of TIL infiltration. Immunohistochemistry 
staining was performed using surgically resected specimens 
of liver metastases as previously described (14). The outline 
of the evaluation method is as follows. All specimens treated 
with 10% formalin fixation for 24‑48 h at room temperature 
and paraffin embedding were cut into 4‑µm‑thick sections 
to perform immunohistochemistry staining. Sections were 
deparaffined and rehydrated, and subjected to endogenous 
peroxidase blocking in 1% H2O2 solution in methanol for 
15 min at room temperature. Antigen retrieval was carried 
out by autoclaving the sections at 105°C for 10 min in Dako 
Target Retrieval Solution (Dako; Agilent Technologies, Inc.). 
Serum blocking was performed with antibody in 10% normal 
rabbit serum (Histofine SAB‑PO (M) kit; cat. no. 424022; 
Nichirei Biosciences) for 10 min at room temperature. 
After H2O2 and serum blocking, the slides were incubated 
with the primary monoclonal mouse anti‑human antibodies 
anti‑CD3 (1:400; clone F7.2.38; Dako; Agilent Technologies, 
Inc.) and anti‑CD8 (1:200; clone C8/144B; Dako; Agilent 
Technologies, Inc.) at 4°C overnight. The secondary antibody 
was biotin‑labeled rabbit anti‑mouse IgG + IgA + IgM antibody 
(1:500; Histofine SAB‑PO (M) kit; cat. no. 424022; Nichirei 
Biosciences). Signal detection was performed with a DAB kit 
(Histofine simple stain kit; Nichirei Biosciences). The sections 
were counterstained with hematoxylin. TILs in the inner part 
of the tumor margin of liver metastases were observed with an 
optical microscope, and the number of TILs was counted in a 
randomly selected field at a magnification of x400. The mean 
values obtained in five different areas were used for the data 
analysis. Examples of CD8+TILs and CD3+TILs are presented 
in Fig. 1A and B.

The specimens were pathologically classified according to the 
Union for International Cancer Control Tumor‑Node‑Metastasis 
classification of malignant tumors (8th edition) (https://www.uicc.
org/resources/tnm/publications‑resources). All patients were 
followed up until death or November 30, 2018. The relapse‑free 
survival (RFS) was determined from the date of hepatectomy 
to the date of relapse, the date of death from any cause, the date 
of loss to follow‑up, or the 30th of November 2018, whichever 
occurred first. The overall survival (OS) was determined from 
the date of hepatectomy to the date of death, the date of loss to 
follow‑up, or the 30th of November 2018, whichever occurred 
first.
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Statistical analyses. Analyses were performed using the JMP13 
software (version 13.2.0; SAS Institute, Inc.) and the SPSS 25.0 
statistical software program (IBM Corp.). Differences between 
the density of TILs and absolute peripheral lymphocyte count 
were analyzed using Pearson's correlation coefficient, and 
differences in the density of TILs between the recurrence 
group and the recurrence‑free group after hepatectomy were 
analyzed using Wilcoxon's rank sum test. A receiver oper‑
ating characteristic (ROC) curve was used to determine the 
appropriate cut‑off value for the density of TILs. All patients 
were then classified into two groups according to the numbers 
of CD8+TILs and CD3+TILs. The significance of the correla‑
tions between the density of TILs and the clinicopathological 
characteristics was analyzed using Yates' Chi‑square test and 
Fisher's exact test (only these two tests were analyzed using the 
SPSS software program). The duration of the survival was esti‑
mated using the Kaplan‑Meier method and differences in the 
survival curves were analyzed using the log‑rank test. P<0.05 
was considered to indicate a statistically significant difference.

Results

Relationship between CD8+/CD3+TIL infiltration in colorectal 
cancer liver metastases and the absolute peripheral lympho‑
cyte count. In patients with resected colorectal liver metastases, 
there was a positive correlation between the density of 
CD8+TILs and the density of CD3+TILs in liver metastases 

(r=0.6842; P<0.0001; Fig. 2A). The density of CD8+/CD3+TILs 
in liver metastases was not correlated with the absolute 
peripheral lymphocyte count (CD8, r=‑0.0721, P=0.4850; 
CD3, r=‑0.0794, P=0.4421; Fig. 2B and C, respectively).

Comparison of TIL infiltration in colorectal cancer 
liver metastases between the recurrence group and the 
recurrence‑free group after hepatectomy. In patients with 
resected colorectal liver metastases, the density of CD8+TILs 

Figure 1. Immunohistochemical detection of (A) CD8‑positive TILs (red 
arrow in A) and (B) CD3‑positive TILs (red arrow in B) by x400 high‑power 
field. TILs, tumor‑infiltrating lymphocytes.

Figure 2. Relationship between CD8+/CD3+TIL infiltration in colorectal 
cancer liver metastases and the absolute peripheral lymphocyte count. (A) In 
patients with resected colorectal liver metastases, there was a positive cor‑
relation between the density of CD8+TILs and that of CD3+TILs in liver 
metastases (r=0.6842, P<0.0001). (B and C) The density of TILs in liver 
metastases did not correlate with the absolute peripheral lymphocyte count 
(CD8, r=‑0.0721, P=0.4850; CD3, r=‑0.0794, P=0.4421). TILs, tumor‑infil‑
trating lymphocytes.
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in liver metastases in the recurrence‑free group was signifi‑
cantly higher than that in the recurrence group [median 
values: recurrence‑free group 8.0 vs. recurrence group 3.8; 
/x400 high‑power field (HPF); Fig. 3A]. Conversely, there was 
no significant difference between the density of CD3+TILs in 
the recurrence‑free group and the recurrence group (Fig. 3B).

Cut‑off value of the density of TILs for predicting the prog‑
nosis of patients with colorectal cancer liver metastasis. 
We considered the five‑year OS as the state variable and 
the density of CD8+/CD3+TILs as the test variable. The 
ROC curve showed that 3.4/x400HPF was the most appro‑
priate cut‑off value for the density of CD8+TIL (area under the 
curve, 0.5460; sensitivity, 0.7778; specificity, 0.3906; Fig. 3C) 
and that 10.6/x400HPF was the most appropriate cut‑off value 

for the density of CD3+TIL (area under the curve, 0.5090; sensi‑
tivity, 0.5111; specificity, 0.6032; Fig. 3D). Subsequently, we 
classified the patients into a high‑TIL group and low‑TIL group.

Relationship between TIL infiltration in colorectal cancer 
liver metastases and clinicopathological factors or the prog‑
nosis after hepatectomy.

Analyses of patients with colorectal liver metastases. 
The high‑CD8+TIL group was significantly associated with 
CEA≤5 ng/ml (P=0.025) but not with other clinicopathological 
characteristics (Table I). The high‑CD8+TIL group exhibited 
a significantly better RFS than the low‑CD8+TIL group 
[high‑CD8+TIL median survival time (MST), 24.8 months; 
low‑CD8+TIL MST, 11.5 months; P=0.0045; Fig. 4A]. 
Similarly, the high‑CD8+TIL group exhibited a better OS than 

Figure 3. Comparison of TIL infiltration in colorectal cancer liver metastases between the recurrence group and the recurrence‑free group after hepatectomy, 
and ROC curve for determination of the cut‑off value of the density of TILs for predicting the prognosis. (A) In patients with resected colorectal liver metas‑
tases, the density of CD8+TILs in liver metastases in the recurrence‑free group was significantly higher than that in the recurrence group (P=0.017). (B) There 
were no significant differences between the density of CD3+TILs in the recurrence‑free group and the recurrence group (P=0.3457). (C and D) ROC curve 
analysis of the density of TILs. The five‑year overall survival was treated as the state variable, and the density of TILs was treated as the test variable. The 
ROC curve showed that 3.4/x400HPF was the most appropriate cut‑off value for the density of CD8+TIL (area under the curve, 0.5460; sensitivity, 0.7778; 
specificity, 0.3906) and 10.6/x400HPF was the most appropriate cut‑off value for the density of CD3+TIL (area under the curve, 0.5090; sensitivity, 0.5111; 
specificity, 0.6032). TILs, tumor‑infiltrating lymphocytes; ROS, receiver operating characteristic; HPF, high‑power field.
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the low‑CD8+TIL group (high‑CD8+TILs MST, 145.9 months; 
low‑CD8+TILs MST, 68.4 months; P=0.0074; Fig. 4B).

The high‑CD3+TIL group was significantly associ‑
ated with left‑sided colorectal cancer (P=0.048) and CEA 
≤5 ng/ml (P=0.006) but not with other clinicopathological 
characteristics (Table II). There were no significant differ‑
ences between the high‑ and low‑CD3+TIL groups regarding 
the RFS or OS (Fig. 4C and D).

Subgroup analyses by preoperative chemotherapy. 
i) Subgroup analyses in the group without preoperative 
chemotherapy. Among patients who did not receive preopera‑
tive chemotherapy, the high‑CD8+TIL group was significantly 
associated with CEA≤5 ng/ml (P=0.027) but not with other 
clinicopathological characteristics (Table I). The degree of 
CD8+TIL infiltration was significantly associated with the 
RFS (high‑CD8+TIL MST, 40.6 months; low‑CD8+TIL MST, 
11.5 months; P=0.0031; Fig. 5A). Furthermore, a high 
CD8+TIL presence tended to have a better effect on the OS 
than a low CD8+TIL presence (high‑CD8+TIL MST, not avail‑
able; low‑CD8+TIL MST, 68.4 months; P=0.0537; Fig. 5B).

The high‑CD3+TIL group showed a significant association 
with CEA≤5 ng/ml (P=0.040) but not with other clinico‑
pathological characteristics (Table II). The RFS and OS of the 
high‑ and low‑CD3+TIL groups did not differ to a statistically 
significant extent (Fig. 6A and B).

ii) Subgroup analyses in the short‑term chemotherapy 
group. The degree of CD8+TIL infiltration was not corre‑
lated with the clinicopathological characteristics in the 
short‑term chemotherapy group (Table I). The degree of 
CD8+TIL infiltration was significantly associated with the 
RFS (high‑CD8+TIL MST, 14.7 months; low‑CD8+TIL MST, 
5.4 months; P=0.0003) and OS (high‑CD8+TIL MST, 
90.6  months;  low‑ CD8+TI L MST,  17.7  months; 
P=0.0005; Fig. 5C and D).

The high‑CD3+TIL group showed a significant 
association with the tumor depth of the primary tumor 
(T≤3; P=0.040) but not with other clinicopathological char‑
acteristics (Table II). The degree of CD3+TIL infiltration 
was significantly associated with RFS (high‑CD3+TIL MST, 
16.4 months; low‑CD3+TIL MST, 5.4 months; P=0.0017) and 

Figure 4. Kaplan‑Meier survival curves for the relapse‑free survival and overall survival according to the number of CD8‑positive TILs in patients with colorectal 
cancer liver metastases. (A) Relapse‑free and (B) overall survival were significantly better in the high‑CD8+TIL group compared with the low‑CD8+TIL group 
(relapse‑free survival, P=0.0045; overall survival, P=0.0074). (C) There were no significant differences between the high‑ and low‑CD3+TIL groups in 
relapse‑free (P=0.8362) or (D) overall survival (P=0.8547). TILs, tumor‑infiltrating lymphocytes.
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OS (high‑CD3+TIL MST, 90.6 months; low‑CD3+TIL MST, 
25.0 months; P=0.0132; Fig. 6C and D).

iii) Subgroup analyses in the long‑term chemotherapy group. 
The degree of CD8+TIL infiltration was not correlated with 

Figure 5. Kaplan‑Meier survival curves for the relapse‑free survival and overall survival according to the number of CD8‑positive TILs in patients with 
colorectal cancer liver metastasis with/without chemotherapy before hepatectomy. Kaplan‑Meier survival curves for the (A) relapse‑free survival and (B) overall 
survival in the group that did not receive chemotherapy before hepatectomy. Relapse‑free survival was significantly better in the high‑CD8+ TIL group 
compared with the low‑CD8+ TIL group (P=0.0031). High CD8‑positive TIL infiltration tended to have a better effect on overall survival than low infiltra‑
tion (P=0.0537). Kaplan‑Meier survival curves for the (C) relapse‑free survival and (D) overall survival in the group treated with short‑term chemotherapy 
before hepatectomy. The relapse‑free and overall survival were significantly better in the high‑CD8+ TIL group than in the low‑CD8+ TIL group (relapse‑free 
survival, P=0.0003; overall survival, P=0.0005). Kaplan‑Meier survival curves for the (E) relapse‑free survival and (F) overall survival in the group treated 
with long‑term chemotherapy before hepatectomy. There were no significant differences between the high‑ and low‑CD8+ TIL groups (relapse‑free survival, 
P=0.8870; overall survival, P=0.7288). TILs, tumor‑infiltrating lymphocytes.
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clinicopathological characteristics in the long‑term chemo‑
therapy group (Table I). There were no significant differences 

between the high‑ and low‑CD8+TIL groups regarding the 
RFS or OS (Fig. 5E and F).

Figure 6. Kaplan‑Meier survival curves for relapse‑free survival and overall survival according to the number of CD3‑positive TILs in patients with colorectal 
cancer liver metastasis with/without chemotherapy before hepatectomy. Kaplan‑Meier survival curves for (A) relapse‑free survival and (B) overall survival 
in the group that did not receive chemotherapy before hepatectomy. There were no significant differences between the high‑ and low‑CD3+ TIL groups 
(relapse‑free survival, P=0.9837; overall survival, P=0.6305). Kaplan‑Meier survival curves for (C) relapse‑free survival and (D) overall survival in the group 
treated with short‑term chemotherapy before hepatectomy. The relapse‑free and overall survival in the high‑CD3+ TIL group were significantly better than 
in the low‑CD3+ TIL group (relapse‑free survival, P=0.0017; overall survival, P=0.0132). Kaplan‑Meier survival curves for (E) relapse‑free survival and (F) 
overall survival in the group treated with long‑term chemotherapy before hepatectomy. There were no significant differences between the high‑ and low‑CD3+ 
TIL groups (relapse‑free survival, P=0.9901; overall survival, P=0.9835). TILs, tumor‑infiltrating lymphocytes
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The degree of CD3+TIL infiltration was not associated with 
clinicopathological characteristics (Table II). The RFS and OS 
of the high‑ and low‑CD3+TIL groups did not differ to a statis‑
tically significant extent (Fig. 6E and F).

Discussion

The present study demonstrated that the degree of 
CD8+TIL infiltration in colorectal cancer liver metastases 
was significantly lower in the recurrence group compared 
with the recurrence‑free group following hepatectomy, indi‑
cating that the density of CD8+TILs may strongly influence 
the therapeutic effect on and prognosis of colorectal liver 
metastasis. Furthermore, the local immune status in colorectal 
cancer liver metastases was correlated with the prognosis 
after curative hepatectomy in the group without preoperative 
chemotherapy as well as the group with short‑term preopera‑
tive chemotherapy. These findings were in accordance with the 
results from previous studies regarding the primary tumor of 
colorectal cancer (10‑12). Conversely, the degree of TILs was 
not correlated with patient prognosis in the long‑term preop‑
erative chemotherapy group.

Previous studies have reported that the prognosis of 
various types of carcinoma, including colorectal cancer, is 
strongly influenced by the cancer microenvironment, including 
TILs (22‑24). The degree of TIL infiltration in the primary 
tumor of colorectal cancer is positively correlated with recur‑
rence and survival after curative resection (22,25,26) as well as 
with the effects of radiotherapy and chemotherapy (13,14,27). 
While relatively few studies have focused on local immunity 
in distant metastases of colorectal cancer compared to that 
in the primary tumor of colorectal cancers, a high degree of 
TIL infiltration in liver metastases reportedly leads to good 
OS (28). The present study also demonstrated that a large 
number of CD8+TILs in colorectal cancer liver metastasis was 
significantly correlated with a good RFS and OS in patients 
without preoperative chemotherapy or with short‑term preop‑
erative chemotherapy.

Most TILs are T cells (10), which mediate adaptive immune 
responses by targeting antigens expressed by tumor cells (29). 
However, there are various subsets of T cells with different 
functions. Th1 cells have been reported to activate CD8+T cells 
and enhance the anti‑tumor immune response, while Th2 cells 
seem to suppress anti‑tumor immunity by activating B cells or 
producing IL‑10 (14,23). The functions of Th17 and Treg cells 
in antitumor immunity have been controversial, but they 
reportedly activate anti‑tumor immunity or promote tumor 
growth (14,23). CD8+ T cells have been reported to kill tumor 
cells directly via granzymes/perforin and the tumor necrosis 
factor superfamily and to play a key role in anti‑tumor immu‑
nity, influencing therefore patient prognosis (25,30,31).

In the present study, in patients who did not undergo 
preoperative chemotherapy before hepatectomy or in those 
who underwent short‑term preoperative chemotherapy, the 
high‑CD8+ TIL group in colorectal cancer liver metastasis 
was associated with a prolonged OS and RFS. Conversely, 
the degree of TIL infiltration of colorectal cancer liver 
metastases was not associated with the prognosis in patients 
with a long‑term preoperative chemotherapy. According to 
previous studies, long‑term chemotherapy may change the 

local immunity in liver metastases and reduce the prognostic 
value of the density of TILs (20,32‑38). There may be some 
possible causes to this observation. Firstly, the dysfunction 
of lymphocytes may be involved. Long‑term chemotherapy 
induces a reduction in the absolute number of lymphocytes and 
prevents the induction of lymphocytes to secondary lymphoid 
organs, resulting in decreased lymphocyte activation and 
thereby weakening the T cell immune response (32). A study 
by Wu et al (20) using an experimental mouse model demon‑
strated that the short‑term administration of fluorouracil can 
increase the proliferation and cytotoxicity of CD8+ T cells, 
while repeated administration causes a decrease in the 
proliferation and cytotoxicity of CD8+ T cells. Furthermore, 
the absolute number of immune cells may recover relatively 
quickly after the discontinuation of chemotherapy; however, 
the antitumor immune function of immune cells remains 
diminished for a prolonged period with repeated chemo‑
therapy (20,33). Therefore, it was speculated that the number 
of T cells in the local tumor microenvironment may not 
always be associated with the prognosis in cases treated with 
long‑term chemotherapy, as the function of T cells decreases 
after repeated chemotherapy. Secondly, immune escape 
mechanisms may be involved. Repeated chemotherapy may 
increase the expression of immune checkpoint molecules, 
such as programmed death‑ligand 1 (PD‑L1) in tumor 
cells, dendritic cells or macrophages, resulting in immune 
exhaustion and consequently impaired lymphocyte‑mediated 
immunity (34,35). PD‑L1 is known to bind to PD‑1 expressed 
on T cells and suppress the function of TILs. However, while 
chemotherapy activates local immunity, including TILs, an 
immunosuppressive mechanism called adaptive immune 
resistance occurs when PD‑L1 expression is upregulated 
in response to interferon‑γ secreted by CD8+ T cells and 
suppresses the function of TILs (36‑38). In long‑term 
chemotherapy, the activation of this mechanism results in the 
overexpression of PD‑L1 and counteracts the immunological 
effects of TILs (37,38), thus the degree of TIL infiltration 
may not necessarily correlate with therapeutic effects.

The present study reported no correlation between the 
degree of TIL infiltration in liver metastases and the absolute 
peripheral lymphocyte count. Regarding the reason for this 
absence of correlation, the absolute peripheral lymphocyte 
count was not evaluated for subgroups with different func‑
tions, including T cells, B cells and NK cells. Furthermore, 
various factors, such as suppressive immune cells, structural 
abnormalities in the wall of newly formed microvessels, 
chemokines and cytokines and intratumoral fibrosis, which 
may affect the recruitment of peripheral lymphocytes into 
tumors (39‑41), were not under consideration in the present 
study. Therefore, the local immune status of the tumor may 
not necessarily be associated with the absolute peripheral 
lymphocyte count. Similarly, we demonstrated that the prog‑
nostic ability of CD3 was lower than that of CD8. CD3, a 
pan‑T lymphocyte marker, includes various subsets, such as 
Th1, Th2, Th17, regulatory T cell and cytotoxic T lympho‑
cyte. These subsets have different functions, resulting in the 
poor prognostic ability of CD3+ TILs.

This study presented several limitations. Firstly, this study 
was a retrospective, single‑center study with a relatively small 
number of patients. Secondly, we examined only CD8+ TILs 
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as immune factors that may affect patient prognosis; 
however, other immunocompetent cells, including other TILs 
subtypes, tumor‑associated macrophages, dendritic cells and 
myeloid‑derived suppressor cells, antigen presentation capa‑
bility, immune activation markers and immune checkpoint 
markers and chemokines involved in the local recruitment of 
immunocompetent cells were not considered in the present 
study. Thirdly, chemotherapy for at least six months was 
defined as long‑term chemotherapy in this study; however, 
how long chemotherapy should be continued for to reduce 
lymphocyte immunity is unclear.

In summary, the present study demonstrated that the 
degree of CD8+TIL infiltration in colorectal cancer liver 
metastases may be correlated with that in the primary lesion 
as well as with patient prognosis. However, in patients who 
received long‑term chemotherapy prior to surgery, the degree 
of TIL infiltration was not necessarily associated with the 
prognosis because the function of TILs may be decreased.
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