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Synopsis  

We investigated the correlation between the tumor-infiltrating lymphocyte composition and the 

response to neoadjuvant chemotherapy for locally advanced rectal cancer. We found that a low 

infiltration of stromal FoxP3+ lymphocytes was associated with a good response and 

pathological response to chemotherapy. 
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ABSTRACT  

Background: In addition to the direct power of anticancer drugs, the effectiveness of 

anticancer therapy depends on the host immune function. The present study investigated 

whether or not the reduction rate and histological response of preoperative chemotherapy was 

related to the immune microenvironment surrounding a primary tumor of the rectum.  

Methods: Sixty-five patients received preoperative chemotherapy followed by resection from 

2012 to 2014; all of these patients were retrospectively analyzed. CD3, CD8, and FoxP3 were 

immunohistochemically examined as markers for T lymphocytes, cytotoxic T lymphocytes, 

and regulatory T lymphocytes (Treg), respectively. The correlation between the tumor-

infiltrating lymphocyte (TIL) composition and the tumor reduction rate and histological 

response to neoadjuvant chemotherapy was investigated.  

Results: The average tumor reduction rate was 41.5%±18.8%. According to RECIST, 47 

patients (72.3%) achieved a partial response (PR), and 1 patient (1.5%) achieved a complete 

response (CR). Eight patients (12.3%) showed a grade 2 histological response, and 2 (3.1%) 

showed a grade 3 response. A multivariate analysis demonstrated that a low Treg infiltration in 

stromal cell areas was significantly associated with the achievement of a PR or CR (odds ratio 

[OR] 7.69; 95% confidence interval [CI]1.96-33.33; p < 0.01) and a histological grade 2 or 3 

response (OR 11.11; 95% CI 1.37-98.04; p = 0.02). 

Conclusion: Treg infiltration in the stromal cell areas may be a marker of a good response to 
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neoadjuvant chemotherapy in patients with locally advanced rectal cancer.  
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Background  

In the treatment of locally advanced rectal cancer (LARC), neoadjuvant chemoradiotherapy 

(NACRT) has been used to shrink tumors, increase the frequency of radical resection, and 

reduce local recurrence [1-3]. However, radiotherapy (RT) has a harmful effect on the anorectal 

function and the patient’s quality of life after surgery. Several randomized trials have 

demonstrated that the prevalence of bowel dysfunction in patients who underwent low anterior 

resection with RT was almost twice as high as that in patients after surgery alone [4-8]. 

Furthermore, RT may cause urinary and sexual dysfunction. Thus, neoadjuvant chemotherapy 

(NACT) was introduced as a new treatment to avoid this functional deterioration. 

Tumor-infiltrating lymphocytes (TILs) are considered to represent the primary host 

immune response to tumors and are associated with long-term outcomes in several cancers [9-

12]. Regarding colorectal cancer (CRC), a meta-analysis by Mei et al. revealed that high 

generalized tumor inflammatory infiltration was associated with a good overall survival [13]. 

They also concluded that a high degree of cytotoxic T lymphocyte (CD8+ T lymphocyte; CTL) 

but not T lymphocyte (CD3+ T lymphocyte) or regulatory T lymphocyte (Foxp3+ T 

lymphocyte; Treg) infiltration indicated an improved overall survival. Therefore, TILs and the 

infiltration of some T lymphocyte subsets are important factors associated with the prognosis 

of CRC. 

Tregs express the transcription factor Foxp3 and suppress the activation of T cells. High 
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Treg infiltration is reported to be associated with a poor prognosis in several cancers. [14, 15]. 

In contrast, in CRC, high Treg infiltration was reported to be associated with a good prognosis 

in a previous large-scale cohort study [16]. One possibility for this paradox is that Tregs may 

limit the tumorigenic effects of inflammation mediated by Th17 cells. Alternatively, Tregs in 

the tumor area may merely be indirect indicators of the antitumor immune response, with 

tumor-specific CTLs being activated and expanding, thereby resulting in an increase in Tregs. 

Several mechanisms are now well known to enhance antitumor immunity with both 

chemotherapy and RT [17-23]. Similar to other chemotherapy agents, treatment with 5-

fluorouracil (5-FU) causes tumor cells to release HMGB1, a major hallmark of immunogenic 

cell death [24], and 5-FU may preferentially lead to the depletion of Tregs over other T 

lymphocyte subsets [25]. In breast cancer, a complete pathological response is associated with 

the disappearance of Tregs after NACRT [26]. In rectal cancer, a low density of Foxp3+ Tregs 

in post-treatment resected specimens has been reported to be associated with a good treatment 

response after CRT, whereas pretreatment Tregs have not been reported to be associated with 

the treatment response [27]. Although there are several reports concerning the involvement of 

Tregs in the local tumor microenvironment response to CRT for LARC, the association 

between Tregs and the local tumor microenvironment response during chemotherapy remains 

unclear. 

The present study investigated whether or not the tumor reduction rate in patients who 
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underwent NACT for LARC was associated with the condition of the immune 

microenvironment surrounding the primary tumor, especially post-treatment Tregs. 
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Methods 

Patients 

All 65 patients (males, n=47; females, n=18) who underwent preoperative chemotherapy 

followed by resection of a primary lesion at Yokohama City University Hospital and Yokohama 

City University Medical Center between January 2012 and December 2014 were enrolled in 

the present study (Table 1). The median age was 63 (range, 27-78) years old. The indication of 

neoadjuvant chemotherapy was age <80 years old, rectal cancer, cT3/T4, and lymph node 

involvement.  

This study was conducted with the approval of the institutional review board at the 

Yokohama City University Graduate School of Medicine. 

 

Preoperative chemotherapy 

The preoperative chemotherapy regimen consisted of 6 courses of modified FOLFOX6 

(oxaliplatin [85 mg/m2], levofolinate calcium [200 mg/2], 5-fluorouracil [400 mg/m2on day 1, 

followed by 2,400 mg/m2 continuous infusion over 46 hours every 2 weeks) with or without 

panitumumab. In cases with wild-type RAS, panitumumab (Pmab [6 mg/kg on day 1 every 2 

weeks]) was administered. The median dose of oxaliplatin was 100% (range, 50%–100%) 

among the 65 patients. The median interval between preoperative chemotherapy and surgery 

was 27.4 days.  
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To evaluate the effect of preoperative chemotherapy, the reduction rate calculated using 

the maximum dimension of the primary lesion measured on computed tomography (CT) or 

magnetic resonance imaging (MRI) before and after chemotherapy and the histological 

response of the surgical specimen were used. The reduction rate was defined, according to 

response evaluation criteria in solid tumors (RECIST 1.1) as a complete response (CR), partial 

response (PR), stable disease (SD), or progressive disease (PD) [28]. The histological response 

was defined according to the Japanese classification of colorectal carcinoma: Grade 0 (no 

effect), no evidence of effect; Grade 1a (very slight effect), viable tumor cells occupying >2/3 

of the tumor area; Grade 1b (slight effect), viable tumor cells remain in more than 1/3 but less 

than 2/3 of the tumor area; Grade 2 (considerable effect) viable tumor cells remain in less than 

1/3 of the tumor area; and Grade 3 (CR) no viable tumor cells remain. The pathological stage 

was defined according to the TNM classification, as follows: Stage 0, 2 (3%); Stage I, 13 

(20%); Stage II, 20 (31%); Stage III, 22 (34%); Stage IV, 8 (12%). Downstaging was achieved 

in 41 patients (63.1%). Further details on these patients are provided in Table 1. 

 

Immunohistochemistry 

Surgical specimens were immunohistochemically analyzed to detect CD3, CD8, Foxp3, CD86, 

and CD206. The antibodies and cellular expression are listed in Table 2. We performed 

immunostaining as previously reported [29, 30]. We prepared 4-μm-thick tissue sections from 
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each specimen. These sections were deparaffinized in xylene and rehydrated through a graded 

series of alcohol washes. We blocked the endogenous peroxidase activity of the specimens by 

immersing the slides in absolute methanol solution containing 0.3% hydrogen peroxide for 30 

min at room temperature. We carried out antigen retrieval using autoclave pretreatment in 

citrate buffer solution. After washing in phosphate-buffered saline, specimens were saturated 

and then incubated with the primary antibody. We visualized immunohistochemical reactions 

with a DAB kit (Dako, Carpinteria, CA, USA). Finally, the sections were counterstained with 

hematoxylin and examined microscopically. For a negative control, we omitted the primary 

antibody but followed all other steps. 

 

Immunohistochemical evaluations 

Cytoplasmic staining for each marker was regarded as positive immunoreactivity; however, 

non-nucleated small fragments were not counted. The numbers of TILs in the cancer cell (CC) 

areas and stromal cell (ST) areas and macrophages in peritumoral tissues were counted 

manually. After selecting three different fields, we determined the average counts for each 

patient. CC areas were counted in the densest field using a ×40 objective lens. The fields within 

1000 μm of CC nests at the advancing edge of a tumor in surgically resected specimens with 

positively stained ST areas were counted using a ×40 objective lens. A representative area (×40 

objective lens, 0.22 mm2) from tumoral tissue or adjacent normal glandular tissue was selected 
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for the quantitative analysis of macrophage infiltration.  

Two investigators (SK and KI), who were blinded to the patients’ clinical information, 

counted the numbers of each type of immune cell under the instructions of the pathologist. In 

cases of discrepancy, a consensus was achieved using a multi-head microscope. 

 

Statistical analyses 

The χ2 test or Fisher's exact probability test was used to compare the proportions of categorical 

variables. The Mann-Whitney U test was used to compare continuous variables. Optimal cut-

off points for cell numbers were selected using the median cell numbers. Univariate and 

multivariate Cox proportional hazards models were used to explore the association of the TIL 

expression and the pathological response. Following the univariate analysis, variables with p 

values of < 0.05 were selected for the multivariate analysis by logistic regression. We generated 

survival curves using the Kaplan-Meier method and determined statistically significant 

differences between two groups by employing the log-rank test. The relapse-free survival 

(RFS) was defined as the time from curative surgery to recurrence or to the date of death or 

loss to follow-up. P values of <0.05 were considered to indicate statistical significance.  

We performed statistical analyses using the Dr. SPSS II software package (SPSS Inc., 

Chicago, IL, USA). 
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Results  

Tumor reduction rate 

The average tumor reduction rate was 41.5%±18.8%. According to RECIST, a PR was 

achieved in 47 patients (72.3%) and a CR was achieved in 1 patient (1.5%). The relationships 

between the tumor reduction rate and TIL are shown in Figure 1. Infiltration of CC areas by 

CD3, CD8, and FoxP3+ lymphocytes was not correlated with tumor reduction. Furthermore, 

the infiltration of M1 (CD86) and M2 (CD206) macrophages was not associated with tumor 

reduction. In contrast, the higher infiltration of CD8+ lymphocytes (r = 0.272, p= 0.028) and 

lower infiltration of FoxP3+ lymphocytes in ST areas (r = -0.265, p= 0.033) was correlated 

with the tumor reduction rate. RAS mutations were identified in 49.2% (n=32) of patients. We 

observed no significant association between the RAS mutational status and the number of TILs, 

including Tregs. 

The results of a univariate analysis of the correlation of lymphocyte and macrophage 

numbers with the response to chemotherapy are shown in Table 3. Patients were classified into 

high and low groups according to the median values. The tumor reduction rate was analyzed 

using the χ2 test to determine the ratio of patients with a PR or CR. The prevalence of a low 

number of Foxp3 + lymphocytes in ST areas was significantly increased in the patients with a 

PR or CR compared with that of a high number of Foxp3 + lymphocytes . The histological 

response was analyzed using the χ2 test to determine the ratio of patients with grade 2 and 3 
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histology. The group with a low number of Foxp 3 + lymphocytes in ST areas showed a 

significantly high rate of patients with grade 2 and 3 histology. 

 

Univariate and multivariate analyses of factors associated with a PR or CR 

The results of the univariate and multivariate analyses of factors related to a PR or CR 

(according to RECIST) are shown in Table 4. Excluding treatment-related factors, eight non-

immunologic factors and eight immunologic factors were included in the univariate analysis. 

Three factors were significantly associated with the achievement of a PR or CR: pretreatment 

CEA ≥5.0 μg/ml, a low Foxp3+ lymphocyte infiltration in ST areas, and a low CD206+ 

macrophage infiltration. Factors with a p value of <0.05 in the univariate analysis were 

included in a multivariate analysis using stepwise selection. Low Foxp3+ lymphocyte 

infiltration in ST areas proved to be significantly associated with the achievement of a PR or 

CR (odds ratio [OR] 7.69; 95% confidence interval [CI]1.96-33.33; p < 0.01). 

 

Univariate and multivariate analyses of factors associated with grade 2 or 3 histology 

The results of univariate and multivariate analyses of factors associated with grade 2 or 3 

histology are shown in Table 4. Two factors were significantly associated with grade 2 or 3 

histology: a low Foxp3+ lymphocyte infiltration in CC and in ST areas. The factors with a p 

value of <0.05 in the univariate analysis were included in a multivariate analysis using stepwise 



 15 / 38 

 

 

selection. A low Foxp3+ lymphocyte infiltration in ST areas was significantly associated with 

grade 2 or 3 histology (OR 11.11; 95% CI 1.37-98.04; p = 0.02). 

 

Correlation between the normalized CEA after chemotherapy and a good response to 

chemotherapy 

Of the 65 patients, 33 (50.8%) had elevated CEA levels before chemotherapy. The CEA level 

normalized in 20 patients after chemotherapy. Patients with normalized CEA levels after 

treatment were more likely to achieve a PR or CR and grade 2 or 3 histology than patients with 

non-normalized CEA levels. However, there were no significant differences in the Foxp3+ 

lymphocyte infiltration in ST areas between the normalized and non-normalized CEA groups. 

 

Correlation between Foxp3+ lymphocytes in ST areas and recurrence 

The median follow-up time for the RFS was 51.8 months. During the follow-up period, 18 

patients developed recurrent disease. The Kaplan-Meier method was used to estimate the RFS. 

The RFS curve for Foxp3+ lymphocytes in ST areas is shown in Figure 2. The analysis of 

Foxp3+ staining in ST areas demonstrated no significant difference in the RFS between patients 

with low and high Foxp3+ lymphocyte counts (p = 0.93). The 3-year RFS rates among patients 

with high and low Foxp3+ lymphocyte counts were 75.0% and 74.2%, respectively. 

  



 16 / 38 

 

 

Discussion  

We showed that the tumor microenvironment, especially Foxp3+ lymphocytes in ST areas, was 

associated with the tumor reduction rate and the histological response of rectal cancer to 

preoperative chemotherapy. Our data suggest that Tregs in ST areas may inhibit the response 

to NACT and represent a therapeutic target in rectal cancer. 

Whether or not the infiltration of Foxp3+ TILs is associated with the response to 

NACRT remains unclear, with conflicting findings reported. Indeed, a low Foxp3+ TIL 

infiltration after NACRT has been reported to be associated with a complete response in some 

reports [31], whereas other studies have reported that the density of Foxp3+ TILs before and 

after preoperative treatment was not associated with the response to NACRT [27, 32]. Whether 

or not the infiltration of Foxp3+ TILs is associated with the response to NACT also remains 

unclear. The density of Foxp3+ TILs after NACT was reported to be positively associated with 

downstaging of the primary lesion, although the density before and after preoperative treatment 

was not associated with the pathological response to NACT [33]. In one pilot study, Foxp3+ 

cells were increased in two patients who showed a poor response to NACT, whereas Foxp3+ 

cells were greatly decreased in patients who had a complete response [34]. Consistent with 

previous results, Tregs in ST areas had a significant relationship with the tumor reduction rate 

in patients who underwent NACT for LARC. This result suggests that Tregs have a negative 

effect on the response of rectal cancer to chemotherapy. 
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Tregs undergo rapid turnover relative to other T lymphocyte subsets and are selectively 

depleted by several chemotherapy drugs, including 5-FU [25, 35, 36]. During neoadjuvant 

therapy, Tregs may be selectively depleted in patients who respond to treatment, which 

provides an opportunity to mount an effective antitumor immune response. Alternatively, the 

presence of fewer pretreatment Tregs in the tumor environment may enable more effective 

antitumor immunity-induced neoadjuvant therapy. Although we did not investigate 

pretreatment Tregs in this study, McCoy et al. reported that there was no strong relationship 

between pretreatment Tregs and the treatment response, indicating the specific importance of 

the presence of Tregs after treatment [27]. Further studies will be needed to investigate the 

relationship between pretreatment Tregs and the response to chemotherapy. 

In the present study, a high density of CTLs in ST areas was correlated with the tumor 

reduction rate in the univariate analysis but not with a pathological response. In previous 

studies, a low infiltration of CTLs in both biopsy samples obtained before treatment and 

resected specimens obtained after treatment was significantly associated with a poor 

pathological response in patients who underwent NACT for LARC [33]. Necrotic tumor cell 

death caused by both chemotherapy and radiotherapy has been reported to induce the release 

of tumor antigens and promote the recruitment of immune cells to the tumor by mediators, such 

as interferon-γ, which is a proinflammatory cytokine [37]. Thus, both chemotherapy and RT 

reportedly promote antitumor immunity. In addition, CTL infiltration reportedly does not 
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increase after NACT but remarkably increases after NACRT. Thus, RT is considered to activate 

the antitumor immunity more strongly than chemotherapy. Because NACT is a relatively new 

strategy compared with NACRT, further studies may be needed. 

We observed no significant association between the RAS mutational status and the 

distribution of TILs including Tregs. Although several studies and meta-analyses concerning 

the prognostic significance of KRAS mutations have been reported, the results remain 

controversial, with only some of them indicating an impact of mutant KRAS on the clinical 

outcome [38, 39]. Furthermore, the association between the KRAS mutation status and the 

densities of TILs, including Tregs, has not yet been evaluated. Although whether or not KRAS 

is involved in the induction of regulatory T cells has not been determined, Tregs are reportedly 

required for KRAS-mediated lung tumorigenesis [40]. Another study reported that tumor cells 

expressing mutated KRAS generated suppressive Tregs and that silencing KRAS significantly 

reduced this ability [41]. However, we observed no significant association between the RAS 

mutational status and the distribution of Tregs in the present study. 

In our study, although low Foxp3+ lymphocyte infiltration in ST areas was associated 

with the tumor reduction rate and the histological response to preoperative chemotherapy, there 

was no significant difference in the RFS between patients with low and high Foxp3+ 

lymphocyte counts. A pCR after CRT for rectal cancer was reported to predict a good prognosis 

[42]. In the present study, almost all patients with a good histological response had a grade 2 
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histological response, and only 2 patients (3.1%) had a grade 3 histological response, which is 

equivalent to a pCR. Because the pCR rate was low in patients with low Foxp3+ lymphocyte 

counts, low Foxp3+ lymphocyte infiltration might not have contributed to the improved 

prognosis. Although NACT has been reported to be associated with lower pCR rates than 

NACRT [43], NACT may be expected to shrink tumors, as was observed in this study. Tumor 

shrinkage can help improve R0 resection rates and reduce the risk of local recurrence. Further 

studies will be needed to investigate the relationship between Foxp3+ lymphocytes after 

preoperative chemotherapy and the prognosis. 

Several limitations associated with the present study warrant mention. First, as we were 

using standard immunohistochemistry, our staining method was unable to differentiate Tregs 

from other Foxp3-expressing cell subsets. Second, the present study was retrospective in nature 

and included fewer than 100 patients. Third, the issue concerning the heterogeneity of TILs in 

the tumor was not resolved. To reduce the effect of this heterogeneity, we assessed the average 

number of TILs in three different areas. Fourth, we did not investigate the microsatellite 

instability (MSI) status in this study. Unlike microsatellite stable (MSS) cancers, MSI-positive 

cancers are characterized by the presence of an inflammatory reaction in the form of TILs [44]. 

The frequency of MSI in stage Ⅳ colorectal cancer was reported to be about 1.9%-3.7% in 

Japan [45] and about 4%-8% in Western countries [46]. As the frequency of MSI was not shown 

to be high in Japan, the MSI status was unlikely to have differed in the present study from that 
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in previous studies. Finally, whether or not the density of TILs at the surface of the tumor 

reflects not only the antitumor immune status of the whole tumor but also the density of TILs 

in the ST and CC areas is unclear. We previously reported that a low infiltration of Tregs in 

peritumoral areas but not in intratumoral areas was a significantly negative prognostic predictor 

in patients undergoing resection for colorectal cancer liver metastases [30]. Therefore, we 

speculated that Tregs in the ST areas were more influential than those in the CC areas. 

In conclusion, we showed that low stromal Foxp3+ Treg infiltration after NACT was 

associated with the tumor reduction rate in LARC. Our data suggest that Tregs may inhibit the 

response to NACT and may represent a therapeutic target in rectal cancer. 
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Figure legends 

Figure 1. Correlation between lymphocyte or macrophage subsets and tumor reduction 

rate. The high infiltration of CD8+ lymphocyte in ST areas was correlated with the tumor 

reduction rate (r = 0.272, p= 0.03) (d). The low infiltration of FoxP3+ lymphocyte in ST areas 

was correlated with the tumor reduction rate (r = -0.265, p= 0.03) (f). CD3 as a marker for T 

cells; CD8 as a marker for cytotoxic T cells; Foxp3 as a marker for regulatory T cells; CD86 

as a marker for M1 macrophages; CD206 as a marker for M2 macrophages; CC, cancer cell; 

ST, stromal cell. 

 

Figure 2. The relapse free survival (RFS) curve for Foxp3+ lymphocytes in stromal cell 

areas. The 3-year RFS among patients with high and low Foxp3+ lymphocytes was 75.0% and 

74.2%, respectively (p =0.93). 
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Tables 

Table 1. Patients’ characteristics 

Variable Number of patients (n = 65)  

Age, years; median (range) 63 (27-78) 

Gender, n (%)  

Male 47 (72.3) 

Female 18 (27.7) 

Tumor size, mm (range) 35 (3-138) 

Tumor differentiation, n (%)  

well 26 (40.0) 

moderate 35 (53.8) 

others 4 (6.2) 

Location of tumor, n (%)  

 rectosigmoid (Rs) 7 (10.8) 

 upper rectum (Ra) 17 (26.1) 

 lower rectum (Rb) 41 (63.1) 

ypT Stage, n (%)  

0 2 (3.1) 
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1 4 (6.2) 

2 16 (24.6) 

3 35 (53.8) 

4 8 (12.3) 

ypN Stage, n (%)  

0 37 (56.9) 

1 18 (27.7) 

2 10 (15.4) 

ypM Stage, n (%)  

0 57 (87.7) 

1 8 (12.3) 

yp Stage, n (%)  

0 2 (3.1) 

I  14 (20.0) 

II  20 (30.8) 

III  22 (33.8) 

IV  8 (12.3) 

Tumor reduction rate, average ± SD  41.5% ± 18.8% 
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Tumor reduction rate (RECIST), n (%)  

 stable disease (SD) 17 (26.2) 

 partial response (PR) 47 (72.3) 

 complete response (CR) 1 (1.5) 

Histological response, n (%)  

Grade 0 11 (16.9) 

Grade 1a/1b  44 (67.7) 

Grade 2  8 (12.3) 

Grade 3  2 (3.1) 

yp, pathological findings after preoperative therapy; SD, standard deviation [please define all abbreviations used]
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Table 2. Conditions of immunostaining for each marker 

Antibody Marker Clone  Maker dilution rate 1st antibody   DAB time Antigen retrieval Buffer 

CD3 T cells F7.2.38  Dako  ×100  4 °C overnight 1'00'' 121 °C 15 minutes  PH6 Citric acid buffer 

CD8 cytotoxic T cells C8/144B Dako  ×50 4 °C overnight 2'30'' 121 °C 15 minutes PH6 Citric acid buffer 

Foxp3  regulatory T cells 236A/E7 Abcam  ×50 4 °C overnight 2'30'' 121 °C 15 minutes PH6 Citric acid buffer 

CD86 M1 macrophages EP1158Y  Abcam  ×150  Room temp 1 h  1'30''  95 °C 20 minutes  PH6 Citric acid buffer 

CD206 M2 macrophages Anti-MRC1  Sigma  ×100  Room temp 2 h DAB Plus   95 °C 20 minutes  PH9 Citric acid buffer 
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Table 3. Correlation of lymphocyte and macrophage numbers with the response to chemotherapy  

      Comparison of response 

Comparison of 

response 

 median(range) group(n) tumor reduction rate (PR/CR) p value 

histological response 

(Grade2/3) 

p value 

CD3 CC 24 (3-126) high(32) vs. low(33) 68.8% vs. 78.8% 0.52  9.4% vs. 21.2% 0.33 

CD3 ST 119 (52-249) high(32) vs. low(33) 71.9% vs75.8% 0.94 15.6% vs. 15.2% 1 

CD8 CC 15 (2- 95) high(33) vs. low(32) 69.7% vs. 78.1% 0.62 12.1% vs. 18.7% 0.69 

CD8 ST 68 (18-159) high(33) vs. low(32) 75.8% vs. 71.9% 0.94 15.2% vs. 15.6% 1 

Foxp3 CC 5 (1- 25) high(34) vs. low(31) 67.6% vs. 80.6% 0.36  5.9% vs. 25.8% 0.06 

Foxp3 ST 56 (10-121) high(32) vs. low(33) 56.3% vs. 90.9% 0.01  3.1% vs. 27.3% 0.02 

CD86 14 (2- 52) high(34) vs. low(31) 79.4% vs. 67.7% 0.285 12.9% vs. 17.6% 0.85 
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CD206 10(1-21) high(32) vs. low(33) 62.5％ vs. 84.8% 0.08 15.6% vs. 15.2% 1 

PR, partial response; CR, complete response; CC, cancer cell; ST, stromal cell 
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Table 4. Results of univariate and multivariate analyses of factors related to the response to chemotherapy 

  response (PR/CR) histological response (grade2/3) 

 univariate  multivariate univariate multivariate 

Variables OR 95% CI p value OR 95% CI p value OR 95% CI p value OR 95% CI p value 

Sex, female 0.89 0.26-3.03 0.85    1.14 0.26-5.01 0.86    

Age, ≥70 years old 0.85 0.23-3.20 0.82    0.36 0.04-3.11 0.35    

CEA, ≥5.0 3.36 1.02-11.10 0.04 - - - 1.56 0.39-6.13 0.53    

RAS mutant 0.59 0.19-1.82 0.36    0.38 0.09-1.64 0.2    

por/sig 0.33 0.04-2.52 0.28    - - -    

Tumor size, ≥5 cm 1.87 0.57-6.13 0.3    1 0.25-3.96 1    

cT4 3.69 0.43-31.60 0.23    1.47 0.26-8.21 0.66    

≥cN1 2.36 0.47-11.80 0.3    0.4 0.07-2.42 0.32    
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CD3 CC, high 0.59 0.19-1.82 0.36    0.38 0.09-1.64 0.2    

CD3 ST, high 0.82 0.27-2.48 0.72    1.04 0.27-3.99 0.96    

CD8 CC, high 0.64 0.21-1.97 0.44    0.59 0.15-2.36 0.46    

CD8 ST, high 1.22 0.40-3.70 0.72    0.96 0.25-3.71 0.96    

Foxp3 CC, high 0.5 0.16-1.58 0.24    0.18 0.03-0.93 0.04 - - - 

Foxp3 ST, high 0.13 0.03-0.51 <0.01 0.13 0.03-0.51 <0.01 0.09 0.01-0.73 0.02 0.09 0.01-0.73 0.02 

CD86, high 1.84 0.59-5.64 0.29    1.45 0.37-5.70 0.6    

CD206, high 0.3 0.09-0.98 0.04 - - - 1.04 0.27-3.99 0.96       

PR, partial response; CR, complete response; OR, odds ratio; CI, confidence interval; CC, cancer cell; ST, stromal cell. 
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Figure 1. Correlation between lymphocyte or macrophage subsets and tumor reduction rate. 
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Figure 2. The relapse free survival (RFS) curve for Foxp3+ lymphocytes in stromal cell areas. 
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