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Background

With the interest in cancer immunotherapy, it may be possible to combine immunotherapy with bevacizumab and chemotherapy. We evaluated whether tumor-infiltrating immune cells are associated with the efficacy of chemotherapy with or without bevacizumab for the treatment of metastatic colorectal cancer (mCRC).



Methods

This study enrolled mCRC patients on standard treatment with available detailed data and tumor tissue at Sun Yat-sen University Cancer Center between July 1, 2005, and October 1, 2017. CD3+ and CD8+ T cell densities examined by immunohistochemistry in both the tumor core (CT) and invasive margin (IM) were summed as the Immunoscore, and the CD8+/CD3+ T cell ratio was calculated. The predictive and prognostic efficacies of tumor-infiltrating immune cells for progression-free survival (PFS) and overall survival (OS) were analyzed with Kaplan-Meier and Cox analyses.



Results

The CD8+/CD3+ T cell ratio in the microenvironment was an independent prognostic factor for OS (28.12 mo vs. 16.56 mo, P = 0.017) among the 108 studied patients. In the chemotherapy only group, patients with a high Immunoscore had a high overall response rate (ORR, 40.0% vs. 60.0%, P = 0.022), those with a low CD8+/CD3+ T cell ratio in the microenvironment had a significantly longer PFS (8.64 mo vs. 6.01 mo, P = 0.017), and those with a high CD3+ T cell density in the CT had a longer OS (16.56 mo vs. 25.66 mo, P = 0.029). In the chemotherapy combined with bevacizumab group, patients with a higher CD8+ T cell density in the IM had a longer PFS (7.62 mo vs. 11.66 mo, P = 0.034) and OS (14.55 mo vs. 23.72 mo, P = 0.033).



Conclusion

Immune cells in primary tumors play an important role in predicting mCRC treatment efficacy. CD8 predicts the effect of bevacizumab plus chemotherapy, while CD3 and CD8/CD3 predict chemotherapy efficacy.
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Introduction

Colorectal cancer (CRC) is the third most common cancer in the world. Metastases are present in approximately 25% to 30% of patients at diagnosis and develop in up to 50% of patients thereafter (1). Although advances have been made in the past 15 years, the 5-year survival rate of remains as low as approximately 20% (2–4). According to the American Joint Committee on Cancer (AJCC) and Union for International Cancer Control (UICC) TNM classification system, the prognosis of patients is predicted based on histopathological criteria of tumor invasion (5). There has been increasing attention has been paid to predicting CRC prognosis with a focus on tumor cells, mutation status, molecular pathways and immune cell infiltration (6).

To date, immunotherapeutics, against the programmed cell death protein-1 (PD-1)/programmed cell death protein-1 ligand (PD-L1) axis, have been approved by the Food and Drug Administration for metastatic colorectal cancer (mCRC) with microsatellite instability (MSI)-high (H) only (7). However, a minority (5%) of mCRC tumors show MSI and the vast majority of mCRC tumors have shown limited responses to these checkpoint inhibitors. In the new era of precision medicine, it is critical to identify predictive biomarkers to classify patients into different groups to receive different therapeutic regimens. The host immune response has been found to play an important role in determining the outcome of patients with CRC. Tumor-infiltrating lymphocytes (TILs) represent a host immune response that directly correlates with microinvasive status (8). In the context of cancer, T cells are often inactive or are a minimal proportion of the immune infiltrate (9). The elegant studies by Camus (10), Galon (11) and Pages (12) showed that the presence of immune infiltrate in primary CRC is an excellent positive prognostic indicator. It has been suggested that the analysis of immune cells in the microenvironment in combination with the AJCC/UICC stage could lead to a better determination of patient prognosis (13). In this study, we investigated CD3+ (total) and CD8+ (cytotoxic) T cells to determine the prognosis of mCRC patients on standard palliative treatment.

The current front-line treatment for mCRC patients is often a combination of chemotherapies and biotherapies, the anti-VEGF mAb and anti-EGFR mAb antiangiogenic agents. In the case of bevacizumab, VEGF in the tumor microenvironment drives angiogenesis and contributes to local immune evasion by the tumor (14). Clinical trials have confirmed that regorafenib, a potent inhibitor of angiogenic and oncogenic kinases, in combination of PD1 has encouraging antitumor activity in microsatellite stable (MSS) mCRC patients (15). It will be necessary to interrogate whether chemotherapy combined with bevacizumab is deleterious to the immune system in CRC patients, is immune inert or enhances certain immune components.

In the study reported herein, we analyzed whether CD3+ and CD8+ T cells in the tumor microenvironment influence the response to chemotherapy alone and in combination with bevacizumab. We hope to provide a rationale for the combined use of immunotherapeutics such as vaccines, immunomodulators such as immunocytokines, and mAbs against checkpoint inhibitors with chemotherapy and bevacizumab for the treatment of patients with mCRC.



Materials and Methods


Study Population

The study population comprised patients diagnosed mCRC at Sun Yat-sen University Cancer Center in China between July 1, 2005, and October 1, 2017, 2017. All patients had histologically proven CRC at the primary tumor site, and the pathology of all cases were adenocarcinomas and the tissues of primary cancer were available. At least four cycles of palliative chemotherapy were given. Moreover, patients had not previously received immunosuppressive therapy or anti-inflammatory medicine, such as recent exposure to steroids, or did not have a chronic inflammatory disease. This study was approved by the Institutional Review Board and Ethics Committee at Sun Yat-sen University Cancer Center.



Treatment Protocols

The administration of chemotherapy was determined according to National Comprehensive Cancer Network guidelines by the physicians of Sun Yat-sen University Cancer Center. The chemotherapy regimens administered in this study included FOLFOX (oxaliplatin, 5-FU and leucovorin), FOLFIRI (irinotecan, 5-FU and leucovorin), or the above chemotherapy combined with target drug of bevacizumab or cetuximab.



Data Collection

The patients were followed-up until July 2019 by hospital records. Our primary study endpoints were first-line progression-free survival (PFS), which was defined as the time from the initial palliative therapy to tumor progression, death from any cause, or the last follow-up before the initiation of second-line therapy, and overall survival (OS), which was defined as the time from the date of the first cycle of front-line therapy to the date of death from any cause. In addition, the objective response rate (ORR) and disease response rate (DCR) to the first-line treatment were also studied.



Tissue Sample

All CRC tissues were surgical specimens which were taken from primary tumors of colorectal. All surgery samples were obtained before chemotherapy. All tissues were acquired from the sample bank of the pathology department.



Immunohistochemical Staining

Paraffin-embedded slides were stained with monoclonal antibodies against CD3 and CD8 (Cell Signaling Technology, United States; Catalog No. 85016S and 85336S, respectively). Olympus digital slide scanners were used to scan stained sections from representative areas, and two independent pathologists, blinded to patient clinical information, took part in the recognition of the location of the core of the tumor (CT) and invasive margin (IM). ImageJ software (National Institutes of Health, Bethesda, MD, USA) was used for computer-aided calculations of the density of CD8+ and CD3+ T cells. The Immunoscore was evaluated according to the ways reported by Galon et al. (11). The assessment was based on the densities of CD8+ and CD3+ T cells with a cut-off of the median of each index, including CD8+ T cells in the CT and IM, CD3+ T cells in the CT and IM. And densities below the median were classified as low expression, those above the median were categorized as high expression. A high value was scored as 1, and low value was scored as 0. The sum of the scores of all indexes was calculated to determine the final Immunoscore. Immunoscores > 2 were defined as a high Immunoscore, while Immunoscores ≤ 2 were defined as a low Immunoscore. Furthermore, we calculated the CD8+/CD3+ T cell ratio in tumor center, IM, and the whole microenvironment.



Statistical Analysis

Statistical analysis was performed with SPSS 24.0 for Windows (SPSS, Chicago, IL, USA). The associations between the expression of CD3+ T cells in either tumor center or invasive margin, CD8+ T cells in either tumor center or invasive margin, CD8/CD3, Immunoscore, and clinicopathological characteristics were assessed using the chi-square test or Fisher’s exact test, as appropriate. The comparison of densities of CD3 and CD8 according to the CT and IM in all 107 patients using the paired T-test. The Kaplan-Meier method and the log-rank test were used to investigate and compare prognostic roles in predicting PFS and OS. The COX multivariate analyses were used to determine the probability of clinical benefit, factors with potential prognostic significance in univariate analysis were included in multivariate analysis (P<0.600). All P values are two tailed. P < 0.05 indicated a significant difference.




Results


Patient Characteristics and Treatment

Initially, 1,307 mCRC patients were identified in the clinical database of our center, but only 292 had detailed data and well-preserved tumor specimens. Finally, 108 patients treated with standard palliative chemotherapy and efficacy evaluations were enrolled in our study. The basic characteristics of all the studied patients are shown in Table 1: the cohort included 68 males and 40 females aged 21 to 82 years, with a median age of 60 years. According to the splenic flexure of the colon, the primary tumor location was characterized as the right (28 patients) or left colon (80 patients). The pathological differentiation was identified as moderate in more than half of the tumors (65, 60.2%), as low in 41, and as high in only 2. The TNM stage was determined by the eighth AJCC standard before first-line palliative chemotherapy. No patient was diagnosed at T1, 2 patients were at T2, 64 were at T3, and 35 were at T4. The patients were almost equally distributed among different N stages, with 21 patients in N0, 36 in N1, and 38 in N2. Synchronous and metachronous metastases were present in 25 and 83 patients, respectively. Many factors associated with treatment choice and prognosis were also included in our study. Microsatellite status was available for 68 patients, and only 4 exhibited MSI. KRAS status was determined in 54 patients; 31 harbored wild-type KRAS, and 23 harbored mutated KRAS. NRAS and HRAS were shown to be wild type in the 29 and 28 evaluated patients, respectively, and BRAF was wild-type in all 37 evaluated patients. All 108 patients were treated with palliative therapy. Among them, 55 received FOLFOX/FOLFIRI alone as first-line treatment, 38 received bevacizumab plus FOLFOX/FOLFIRI, and 15 received cetuximab plus FOLFOX/FOLFIRI.


Table 1 | Basic clinicopathological molecular characteristics of 108 metastasis colorectal cancer patients.





Assessment of Immune Cell Infiltration

We assessed immune cell infiltration (CD3 and CD8) in specimens from primary colorectal tumors. CD8+ T cell expression data in tissue was available for 108 patients. Immunohistochemical staining of CD3 was unsuccessful for one patient, so 107 patients had CD3+ T cell expression, CD8+/CD3+ T cell expression and Immunoscore data. The median density of CD3+ T cells in the tumor core (CT) and invasive margin (IM) was 1,048/mm2 (8/mm2–11,917/mm2) and 1,177/mm2 (33/mm2–11,551/mm2), respectively, and the corresponding values for CD8+ T cells were 105/mm2 (2/mm2–4,178/mm2) and 231/mm2 (1/mm2–2,705/mm2), respectively. The median ratio of CD8+ to CD3+ T cells in the CT, IM and total microenvironment was 0.12, 0.13, and 0.11, respectively. Low expression was defined as a value below the median, and high expression was defined as a value above the median (Figure 1). The correlation between CD3+ expression and CD8+ expression was significantly associated both in IM (P=0.000) and CT (P=0.000). The CD3+ expression was significantly higher in IM than in CT (P=0.000), But CD8+ expression did not show the trend (P=0.062).




Figure 1 | Representative immunohistochemical images of CD3+ and CD8+ T cells in the core of the tumor (CT) and in the invasive margin (IM) of colorectal cancer (200×). (A, B) Representative images of high-density and low-density CD3+ T cells in the center of the colorectal cancer; (C, D) Representative images of high-density and low-density CD3+ T cells in the invasive margin of the colorectal cancer; (E, F) Representative images of high-density and low-density CD8+ T cells in the center of the colorectal cancer; (G, H) Representative images of high-density and low-density CD8+ T cells in the invasive margin of the colorectal cancer.





Association Between Basic Characteristics and Immune Cells in the Tumor Microenvironment

The percentage of CD3+ T cells in both the CT (66.7% vs. 33.3%, P = 0.033) and IM (73.3% vs. 26.7%, P = 0.003) was lower in older patients, as was the Immunoscore (90.0% vs. 10.0%, P = 0.001). The ratio of CD8+ to CD3+ T cells in the IM (30.0% vs. 70.0%, P = 0.017) and the total microenvironment (30.0% vs. 70.0%, P = 0.019) was higher in older patients. CD8+ expression in the IM was lower in patients with N0 stage disease (33.3% vs. 66.7%, P = 0.045). Patients with synchronous metastasis had a lower percentage of CD3+ T cells in both the CT (68.0% vs. 32.0%, P = 0.042) and IM (76.0% vs. 24.0%, P = 0.03) and had a higher ratio of CD8+ to CD3+ T cells in the CT (28.0% vs. 72.0%, P = 0.023), IM (24.0% vs. 76.0%, P = 0.005), and total microenvironment (16.0% vs. 84.0%, P = 0.000). We did not find any relationship between microsatellite status and the expression of immune cells in the CT or IM, the ratio of CD8+ to CD3+ T cells, or the Immunoscore; the same was true for KRAS status. The detailed results are shown in Table 2.


Table 2 | Correlation between basic characteristics and immune cells in the microenvironment.





Prognostic Value of Immune Cell Presence in All 108 Enrolled Patients

The median OS of all patients, regardless of chemotherapy regimen, was 21.8 mo (3.0 mo - 60.9 mo). Synchronous/metachronous metastasis (14.55 mo vs. 23.72 mo, P = 0.006) and the ratio of CD8+ to CD3+ T cells in the microenvironment (28.12 mo vs. 16.56 mo, P = 0.017) were prognostic factors for OS. The most common factors potentially affecting OS were analyzed with Cox analysis as shown in Table 3. None of the factors influenced progression-free survival (PFS), while synchronous or metachronous metastasis was the only variable associated with OS.


Table 3 | Univariate and multivariate analyses of the influence of immune cell infiltration and clinicopathological factors on survival in all enrolled patients of 108.





Predictive and Prognostic Value of Immune Cell Infiltration for Patients on Chemotherapy Regimens

For the 55 patients who received chemotherapy alone as the first-line treatment, the median PFS and OS were 7.59 mo and 22.47 mo, respectively. As shown in Table 4, although there was no association between CD3 or CD8 expression levels in the tumor microenvironment and the overall response rate (ORR) or disease control rate (DCR), the ORR was higher for patients with a higher Immunoscore (40.0% vs. 60.0%, P = 0.022). A lower CD8+/CD3+ T cell ratio in the microenvironment was associated with a significantly longer PFS (8.64 mo vs. 6.01 mo, P = 0.017), and patients with more CD3+ T cells in the CT had a longer OS (16.56 mo vs. 25.66 mo, P = 0.029). The CD8+ T cells in the IM did not show any association with PFS (8.15 mo vs. 7.13 mo, P = 0.680, Figure 2A) and OS (23.44 mo vs. 22.47 mo, P = 0.411, Figure 2B). In addition, the Cox analysis presented in Table 5 shows that pathological grade (HR 2.450, 95% CI 1.021–5.665, P = 0.045) and the CD8+ to CD3+ T cell ratio in the microenvironment (HR 2.863, 95% CI 1.405–5.833, P = 0.004) were associated with PFS, but none of the evaluated factors influenced OS.


Table 4 | Relationships of immune cell infiltration with efficacy for patients on chemotherapy regimens.






Figure 2 | Kaplan-Meier survival curves according to the tumor infiltrated immune cells. CD8+ in invasive margin (IM) predicts the effect of bevacizumab plus chemotherapy, and patients with high CD8+ in IM have longer overall survival (OS) treated with bevacizumab plus chemotherapy. (A) The PFS was not significantly worse in the low CD8+ T cells in IM group treated with chemotherapy (P = 0.680). (B) The OS was not significantly worse in the low CD8+ T cells in IM group treated with chemotherapy (P = 0.411). (C) The progression-free survival (PFS) was significantly worse in the low CD8+ T cells in IM group treated with chemotherapy combined with bevacizumab (P = 0.034). (D) The OS was significantly worse in the low CD8+ T cells in IM group treated with chemotherapy combined with bevacizumab (P = 0.033). (E) For the patients with high CD8+ T cells in IM group, The PFS was significantly better in the arm of chemotherapy combined with bevacizumab than that of chemotherapy alone (P = 0.003).




Table 5 | Univariate and multivariate analyses of immune cell infiltration and clinicopathological factors on survival for patients on chemotherapy regimens.





Predictive and Prognostic Value of Immune Cell Infiltration for Patients on Bevacizumab Plus Chemotherapy

The median PFS and OS of the 38 patients who received bevacizumab plus chemotherapy as their first-line regimen were 10.31 mo and 19.45 mo, respectively. There was no association between immune cell infiltration in the tumor microenvironment and ORR or DCR. Patients with a greater population of CD8+ T cells in the IM had a longer PFS (7.62 mo vs. 11.66 mo, P = 0.034, Figure 2C) and OS (14.55 mo vs. 23.72 mo, P = 0.033, Figure 2D), as shown in Table 6. According to the Cox analysis, a higher percentage of CD8+ T cells in the IM indicated a 57.1% increase in PFS (HR 0.429, 95% CI 0.189–0.973, P = 0.043) and a 60.6% increase in OS (HR 0.394, 95% CI 0.162–0.963, P = 0.041) compared to a lower percentage, as shown in Table 7. What is more, the patients with high CD8+ T cells in IM group, The PFS was significantly better in the arm of chemotherapy combined with bevacizumab than that of chemotherapy alone (7.13 mo vs. 11.66 mo, P = 0.003, Figure 2E).


Table 6 | Relationships of immune cell infiltration with efficacy for patients on bevacizumab plus chemotherapy.




Table 7 | Univariate and multivariate analyses of immune cell infiltration and clinicopathological factors on survival for patients on bevacizumab plus chemotherapy.






Discussion

Our previous report on CRC showed that a high number of immune cells in the tumor microenvironment is associated with some positive predictors of clinical characteristics and blood indexes (16). Herein, we examined the levels of infiltrating CD3+ and CD8+ T cells in primary cancer tissues from mCRC patients who received chemotherapy alone or in combination with bevacizumab. We found that older patients had fewer CD3+ T cells in both the CT and IM, lower Immunoscores, and higher CD8+ to CD3+ T cell ratios in the IM and the total microenvironment. CD8+ expression in the IM was lower in patients with N0 stage disease. Patients with synchronous metastasis had a lower percentage of CD3+ T cells in both the CT and IM and a higher ratio of CD8+ to CD3+ T cells in the CT, IM, and total microenvironment. Synchronous/metachronous metastasis and the CD8+ to CD3+ T cell ratio in the microenvironment were independent prognostic factors for OS regardless of treatment regimen. In the chemotherapy only group, patients with a high Immunoscore had a high ORR, those with a low CD8+/CD3+ T cell ratio in the microenvironment had a significantly longer PFS, and those with more CD3+ T cells in the CT had a longer OS. In the chemotherapy combined with bevacizumab group, patients with a higher percentage of CD8+ T cells in the IM had a longer PFS and OS. The results from this study suggest that the TIL status in primary cancer samples is a feasible predictor of therapeutic response in mCRC. The most interesting finding is that according to multivariate Cox analysis, none of the factors influenced OS in patients on chemotherapy alone, while a higher percentage of CD8+ T cells in the IM increased OS in patients treated with bevacizumab and chemotherapy.

As we discovered before in the CRC group containing patients at all clinical stages, clinicopathologic characteristics may reflect immune cell concentrations in the primary tumor microenvironment (16). In this study on mCRC, patients’ clinicopathologic characteristics, including age, N stage, and synchronous/metachronous metastasis, were associated with the level of immune cell infiltration in primary tumors. This finding can be explained by the hypothesis that a superior host immune response may limit the progression and invasion of malignancies; thus, patients with a larger number of immune cells in the microenvironment may have a better prognosis. Aging results in declining health and an increased risk of cancer, in which decreased immune system activity is thought to play a key role (17); moreover, the tumor immuno-microenvironment is altered as a result of age-related immune dysfunction (18). This is consistent with the findings of our previous (16) and present studies, namely, that age is associated with immune cell concentrations in disease. Studies have confirmed the strong association between CD8+ T cells and metastasis, and patients with more distant metastases have a significantly lower density of lymphocytes in tumors (19). The present study also found that N stage and synchronous/metachronous metastasis were associated with immune cell concentrations in mCRC. Though it shows some differences between these articles, we assume the explanation that due to patients with different TNM stage.

The identification of reliable prognostic factors for CRC is the focus of intensive clinical and translational research. In this study, we observed that the ratio of CD8+ to CD3+ T cells in the microenvironment was a negative prognostic factor for OS, regardless of treatment regimen. For patients treated with chemotherapy, the CD8+/CD3+ T cell ratio in the microenvironment was a negative prognostic factor for PFS, and CD3+ T cells in the CT were a positive prognostic factor for OS. Since the early 1900s, tumor immune infiltration has been suspected to be a positive factor for patient prognosis (20). Tumor cells interact with the microenvironment and are influenced by signals from stromal, endothelial, inflammatory, and immune cells (21). Tumors are often infiltrated by various populations of lymphocytes, macrophages or mast cells. The presence of a high number of lymphocytes, especially T cells, has been reported to be an indicator of good prognosis for patients with CRC (22). Due to the uneven infiltration of T cell in colon tumors, attention has been focused on the predictive value of T cells in the CT and IM. The Immunoscore, a derived immune score, summarizes the expression of CD8+ and CD3+ T cell within the CT and IM. The Immunoscore has been confirmed to predict clinical prognosis in patients with early- (12) and advanced-stage (23) CRC. We also found that patients with a high Immunoscore may have a high ORR when treated with chemotherapy. Interestingly, we found that the ratio of CD8+ to CD3+ T cells in the microenvironment was a negative prognostic factor for OS, regardless of treatment regimen, and it was also a negative prognostic factor for PFS for patients treated with chemotherapy. We assume that the ratio of each T-cell subtype should be in a suitable range. Elucidation of the mechanisms active within the T-cell network is complicated by the complex associations between the various T-cell subtypes and cytokines. These results proved that the local immune context, including the density, phenotype, activation status, and localization of immune cells, is a potential prognostic factor for ORR, PFS and OS in mCRC and implied that immunological criteria should be of interest in clinical practice and added to tumor staging to improve patient outcomes. We did not find relationship between MS status and the expression of immune cell, the potential reason as follows: firstly, the population with MSI was so small; secondly, the newest research in Nov 2020 reported that different immune checkpoint inhibitors may be beneficial for selected CRC patients irrespective of MSI status, because the subtype of immune cells will more directly affect the efficacy of immunotherapy (24). In addition, particular attention should be given to the analysis of the lymphocytic infiltrate in tumors before treatment with chemotherapy and bevacizumab or immunotherapies.

Bevacizumab, a humanized IgG1 mAb against VEGF-A and inhibiting angiogenesis (25), plus chemotherapy as first-line treatment for patients with mCRC provided a longer median PFS and OS (26). The use of Bevacizumab may modulate tumor microenvironment and synergize with immunotherapy. New immunotherapy approaches for mCRC with MSI-High are clearly warranted. However, very few responses have been observed in non-MSI-High mCRC patients treated with PD1/PDL1 checkpoint inhibitors (27). Based on the 95% mCRC patients are MSI-L type, improvement of their benefits in immunotherapy is a critical problem. Interestingly, preclinical studies have shown the formation of tumor derived blood and lymphatic vascular promote an immunosuppressive microenvironment by modulating the recruitment, adhesion, trafficking, and function of immune cells (28). The combination of checkpoint inhibitors and the anti-VEGF mAb bevacizumab may be beneficial.

We found that CD8+ T cells in the IM had significant prognostic value for both PFS and OS in patients treated with bevacizumab plus chemotherapy. CD8+ T cells are cytotoxic T lymphocytes that directly attack cancer cells and play a central role in anticancer immunity (29). A previous study reported substantial evidence that the CD8+ T cell density was associated with long-term survival in various types of cancer (12, 30). Furthermore, the CD8+ T cell density was reported to be associated with the therapeutic efficacy of chemotherapy and radiotherapy (31, 32). In addition, marked CD8+ T cell infiltration was observed in MSI patients, and mismatch repair deficiency created multiple immunogenic peptides that became stimuli and targets of antitumor immune responses (33). The most interesting finding is that the multivariate analysis found no effect of CD3+ or CD8+ T cells or the Immunoscore on OS in patients treated with chemotherapy alone, while a higher percentage of CD8+ T cells in the IM increased OS in patients treated with bevacizumab and chemotherapy. These data might indicate that cytotoxic T lymphocytes play a greater role in bevacizumab-based regimens than in those without bevacizumab. Antiangiogenic treatment can normalize of the tumor vasculature (34). The vascular endothelium has a barrier function and plays a role in the activation of immunity by increasing endothelial cell adhesion molecules which could interact with macrophages, NK cells, T cells, and B cells for antigen recognition during the immune response. And this therapeutic may change how the tumor microenvironment establishes complex networks to escape immune attacks when antitumor cytotoxic T cell activity is perturbed by the downregulation of stimulatory signals, the upregulation of inhibitory signals or both (35). In addition, VEGF can increase PD-1 expression on T cells and promote the infiltration and activation of CD8+ T cells (36). These results may support the hypothesis that bevacizumab might have an immune-enhancing effect, including ADCC activity, following the accumulation of CD8+ T cells in the tumor microenvironment. Recent studies have reported that the presence of CD8+ T cells in a tumor is a positive biomarker for anti-PD1 therapy (37). Clinical data also support a potentially synergistic interaction between antiangiogenic treatment and immunotherapy. The combination of anti-VEGF treatment and immunotherapy has produced surprisingly significant results in hepatocellular carcinoma and non-small cell lung cancer (38, 39). The combination regimen of immunotherapeutics plus bevacizumab and chemotherapy might be a potential approach to improve the limited efficacy of immunotherapy, especially in mCRC patients with high CD8 expression in the tumor microenvironment.

There are limitations and possible biases in this study. The sample size was not large enough, and because of the nature of retrospective studies, it is possible that patient selection was biased according to sample availability. Additionally, we did not analyze specific subtypes of T cells other than CD3+ and CD8+ immune cells; these subtypes may have different roles in the tumor microenvironment and indicate diverse prognoses. Regardless, our study tested the hypothesis that tumor-infiltrating immune cells predict treatment efficacy, and the results provide new evidence for the combination of immunotherapy with chemotherapy in mCRC, which has not been previously reported.



Conclusions

Our study confirmed that CD3+ and CD8+ immune cells can be used to predict treatment outcome and the prognosis of mCRC patients treated with chemotherapy with or without bevacizumab. Furthermore, patients with a large population of CD8+ T cells will have better treatment outcomes with the combination of chemotherapy plus bevacizumab, while the expression of CD3 and the CD8+/CD3+ T cell ratio are predictors of the effect of chemotherapy. In the future, it will be exciting to explore the potential of TILs as promising biomarkers that may also guide therapeutic decisions, especially in the times of immunotherapy.



Data Availability Statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.



Ethics Statement

The studies involving human participants were reviewed and approved by Human Ethics Approval Committee at Sun Yatsen University Cancer Center. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author Contributions

GG designed research. YW, JD, and QQ analyzed the data and wrote the paper. SL collected data. XCh contributed new reagents and analytic tools. XCa and HQ performed experiment research. BZ amended paper. All authors contributed to the article and approved the submitted version.



Funding

The present study was supported by the National Natural Science Foundation of China (grant No.813002141) and the Guangdong Provincial Natural Science Foundation (grant No. 2017A030313685).



References

1. Labianca, R, Beretta, GD, Kildani, B, Milesi, L, Merlin, F, Mosconi, S, et al. Colon cancer. Crit Rev Oncol Hematol (2010) 74:106–33. doi: 10.1016/j.critrevonc.2010.01.010

2. Allegra, CJ, Jessup, JM, Somerfield, MR, Hamilton, SR, Hammond, EH, Hayes, DF, et al. American Society of Clinical Oncology provisional clinical opinion: testing for KRAS gene mutations in patients with metastatic colorectal carcinoma to predict response to anti-epidermal growth factor receptor monoclonal antibody therapy. J Clin Oncol (2009) 27:2091–6. doi: 10.1200/JCO.2009.21.9170

3. Venook, AP, Niedzwiecki, D, Lenz, HJ, Innocenti, F, Fruth, B, Meyerhardt, JA, et al. Effect of First-Line Chemotherapy Combined With Cetuximab or Bevacizumab on Overall Survival in Patients With KRAS Wild-Type Advanced or Metastatic Colorectal Cancer: A Randomized Clinical Trial. JAMA (2017) 317:2392–401. doi: 10.1001/jama.2017.7105

4. Heinemann, V, von Weikersthal, LF, Decker, T, Kiani, A, Vehling-Kaiser, U, Al-Batran, SE, et al. FOLFIRI plus cetuximab versus FOLFIRI plus bevacizumab as first-line treatment for patients with metastatic colorectal cancer (FIRE-3): a randomised, open-label, phase 3 trial. Lancet Oncol (2014) 15:1065–75. doi: 10.1016/S1470-2045(14)70330-4

5. Weitz, J, Koch, M, Debus, J, Höhler, T, Galle, PR, and Büchler, MW. Colorectal cancer. Lancet (2005) 365:153–65. doi: 10.1016/S0140-6736(05)17706-X

6. Guinney, J, Dienstmann, R, Wang, X, de Reyniès, A, Schlicker, A, Soneson, C, et al. The consensus molecular subtypes of colorectal cancer. Nat Med (2015) 21:1350–6. doi: 10.1038/nm.3967

7. Xiao, Y, and Freeman, GJ. The microsatellite instable subset of colorectal cancer is a particularly good candidate for checkpoint blockade immunotherapy. Cancer Discovery (2015) 5:16–8. doi: 10.1158/2159-8290.CD-14-1397

8. Nakagawa, K, Tanaka, K, Hommma, Y, Nojiri, K, Kumamoto, T, Takeda, K, et al. Low infiltration of peritumoral regulatory T cells predicts worse outcome following resection of colorectal liver. Ann Surg Oncol (2014) 22:80–6. doi: 10.1245/s10434-014-3974-1

9. Hargadon, KM, Johnson, CE, and Williams, CJ. Immune checkpoint blockade therapy for cancer: An overview of FDA approved immune checkpoint inhibitors. Int Immunopharmacol (2018) 62:29–39. doi: 10.1016/j.intimp.2018.06.001

10. Camus, M, Tosolini, M, Mlecnik, B, Pagès, F, Kirilovsky, A, Berger, A, et al. Coordination of intratumoral immune reaction and human colorectal cancer recurrence. Cancer Res (2009) 69:2685–93. doi: 10.1158/0008-5472.CAN-08-2654

11. Galon, J, Costes, A, Sanchez-Cabo, F, Kirilovsky, A, Mlecnik, B, Lagorce-Pagès, C, et al. Type, density, and location of immune cells within human colorectal tumors predict clinical outcome. Science (2006) 313:1960–4. doi: 10.1126/science.1129139

12. Pages, F, Kirilovsky, A, Mlecnik, B, Asslaber, M, Tosolini, M, Bindea, G, et al. In situ cytotoxic and memory T cells predict outcome in patients with early-stage colorectal cancer. J Clin Oncol (2009) 27:5944–51. doi: 10.1200/JCO.2008.19.6147

13. Galon, J, Mlecnik, B, Bindea, G, Angell, HK, Berger, A, Lagorce, C, et al. Towards the introduction of the Immunoscore’ in the classification of malignant tumours. J Pathol (2014) 232:199–209. doi: 10.1002/path.4287

14. Mimura, K, Kono, K, Takahashi, A, Kawaguchi, Y, and Fujii, H. Vascular endothelial growth factor inhibits the function of human mature dendritic cells mediated by VEGF receptor-2. Cancer Immunol Immunother (2007) 56:761–70. doi: 10.1007/s00262-006-0234-7

15. Fukuoka, S, Hara, H, Takahashi, N, Kojima, T, Kawazoe, A, Asayama, M, et al. Regorafenib plus nivolumab in patients with advanced gastric (GC) or colorectal cancer (CRC): An open-label, dose-finding, and dose-expansion phase 1b trial (REGONIVO, EPOC1603). J Clin Oncol (2019) 37(15_suppl):2522–2. doi: 10.1200/JCO.2019.37.15_suppl.2522

16. Guo, G, Wang, Y, Zhou, Y, Quan, Qi, Zhang, Y, Wang, H, et al. Immune cell concentrations among the primary tumor microenvironment in colorectal cancer patients predicted by clinicopathologic characteristics and blood indexes. J Immunother Cancer (2019) 7:179. doi: 10.1186/s40425-019-0656-3

17. Gorczynski, RM, and Terzioglu, E. Aging and the immune system. Int Urol Nephrol (2008) 40:1117–25. doi: 10.1007/s11255-008-9412-1

18. Provinciali, M, Argentati, K, and Tibaldi, A. Efficacy of cancer gene therapy in aging: adenocarcinoma cells engineered to release IL-2 are rejected but do not induce tumor specific immune memory in old mice. Gene Ther (2000) 7:624–32. doi: 10.1038/sj.gt.3301131

19. Mlecnik, B, Bindea, G, Kirilovsky, A, Angell, HK, Obenauf, AC, Tosolini, M, et al. The tumor microenvironment and Immunoscore are critical determinants of dissemination to distant metastasis. Sci Transl Med (2016) 8:326r–7r. doi: 10.1126/scitranslmed.aad6352

20. MacCarty, W, and Mahle, A. Relation of differentiation and lymphocytic infiltration to postoperative longevity in gastric carcinoma. J Lab Clin Med (1921) 6:473.


21. Page`s, F, Galon, J, Dieu-Nosjean, M-C, Tartour, E, Sautès-Fridman, C, and Fridman, W-H. Immune infiltration in human tumors: a prognostic factor that should not be ignored. Oncogene (2010) 29:1093–102. doi: 10.1038/onc.2009.416

22. Diederichsen, ACP, Hjelmborg, JB, Christensen, PB, Zeuthen, J, and Fenger, C. Prognostic value of the CD4+/CD8+ ratio of tumour infiltrating lymphocytes in colorectal cancer and HLA-DR expression on tumour cells. Cancer Immunol Immunother (2003) 52:423–8. doi: 10.1007/s00262-003-0388-5

23. Franck, P, Bernhard, M, Florence, M, Bindea, G, Ou, F-S, Bifulco, C, et al. International validation of the consensus Immunoscore for the classification of colon cancer: a prognostic and accuracy study. Lancet (2018) 391(10135):2128–39. doi: 10.1016/S0140-6736(18)30789-X

24. Li, X, Ling, A, Kellgren, TG, Lundholm, M, Löfgren-Burström, A, Zingmark, C, et al. A Detailed Flow Cytometric Analysis of Immune Activity Profiles in Molecular Subtypes of Colorectal Cancer. Cancers (Basel) (2020) 12(11):3440. doi: 10.3390/cancers12113440

25. Mulder, K, Scarfe, A, Chua, N, and Spratlin, J. The role of bevacizumab in colorectal cancer: understanding its benefits and limitations. Expert Opin Biol Ther (2011) 11(3):405–13. doi: 10.1517/14712598.2011.557657

26. Hurwitz, H, Fehrenbacher, L, Novotny, W, Cartwright, T, Hainsworth, J, Heim, W, et al. Bevacizumab plus irinotecan, fluorouracil, and leucovorin for metastatic colorectal cancer. N Engl J Med (2004) 350(23):2335–42. doi: 10.1056/NEJMoa032691

27. Le, DT, Uram, JN, Wang, H, Bartlett, BR, Kemberling, H, Eyring, AD, et al. PD-1 Blockade in Tumors with Mismatch-Repair Deficiency. N Engl J Med (2015) 372(26):2509–20. doi: 10.1056/NEJMoa1500596

28. Schaaf, MB, Garg, AD, and Agostinis, P. Defining the role of the tumor vasculature in antitumor immunity and immunotherapy. Cell Death Dis (2018) 9:115. doi: 10.1038/s41419-017-0061-0

29. Fridman, WH, Pagès, F, Sautès-Fridman, C, and Galon, J. The immune contexture in human tumours: impact on clinical outcome. Nat Rev Cancer (2012) 12:298–306. doi: 10.1038/nrc3245

30. Noble, F, Mellows, T, McCormick Matthews, LH, Bateman, AC, Harris, S, Underwood, TJ, et al. Tumour infiltrating lymphocytes correlate with improved survival in patients with oesophageal adenocarcinoma. Cancer Immunol Immunother (2016) 65:651–62. doi: 10.1007/s00262-016-1826-5

31. Llosa, NJ, Cruise, M, Tam, A, Wicks, EC, Hechenbleikner, EM, Taube, JM, et al. The vigorous immune microenvironment of microsatellite instable colon cancer is balanced by multiple counter-inhibitory checkpoints. Cancer Discovery (2015) 5(1):43–51. doi: 10.1158/2159-8290.CD-14-0863

32. Teng, F, Mu, D, Meng, X, Kong, L, Zhu, H, Liu, S, et al. Tumor infiltrating lymphocytes (TILs) before and after neoadjuvant chemoradiotherapy and its clinical utility for rectal cancer. Am J Cancer Res (2015) 5:2064–74.


33. Schwitalle, Y, Kloor, M, Eiermann, S, Linnebacher, M, Kienle, P, Knaebel, HP, et al. Immune response against frameshift-induced neopeptides in HNPCC patients and healthy HNPCC mutation carriers. Gastroenterology (2008) 134:988–97. doi: 10.1053/j.gastro.2008.01.015

34. Huang, Y, Goel, S, Duda, DG, Fukumura, D, and Jain, RK. Vascular normalization as an emerging strategy to enhance cancer immunotherapy. Cancer Res (2013) 73(10):2943–8. doi: 10.1158/0008-5472.CAN-12-4354

35. Chen, Y, Ramjiawan, RR, Reiberger, T, Ng, MR, Hato, T, Huang, Y, et al. CXCR4 inhibition in tumor microenvironment facilitates anti-programmed death receptor-1 immunotherapy in sorafenib-treated hepatocellular carcinoma in mice. Hepatology (2015) 61(5):1591–602. doi: 10.1002/hep.27665

36. Rabinovich, GA, Gabrilovich, D, and Sotomayor, EM. Immunosuppressive strategies that are mediated by tumor cells. Annu Rev Immunol (2007) 25:267–96. doi: 10.1146/annurev.immunol.25.022106.141609

37. Tumeh, PC, Harview, CL, Yearley, JH, Shintaku, IP, Taylor, EJ, Robert, L, et al. PD-1 blockade induces responses by inhibiting adaptive immune resistance. Nature (2014) 515:568–71. doi: 10.1038/nature13954

38. El-Khoueiry, AB, Sangro, B, Yau, T, Crocenzi, TS, Kudo, M, Hsu, C, et al. Nivolumab in patients with advanced hepatocellular carcinoma (CheckMate 040): an open-label, non-comparative, phase 1/2 dose escalation and expansion trial. Lancet (2017) 389(10088):2492–502. doi: 10.1016/S0140-6736(17)31046-2

39. Herbst, RS, Arkenau, H-T, Santana-Davila, R, Calvo, E, Paz-Ares, L, Cassier, PA, et al. Ramucirumab plus pembrolizumab in patients with previously treated advanced non-small-cell lung cancer, gastro-oesophageal cancer, or urothelial carcinomas (JVDF): a multicohort, non-randomised, open-label, phase 1a/b trial. Lancet Oncol (2019) 20(8):1109–23. doi: 10.1016/S1470-2045(19)30458-9



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Wang, Dong, Quan, Liu, Chen, Cai, Qiu, Zhang and Guo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Immune Cell Infiltration of the Primary Tumor Microenvironment Predicted the Treatment Outcome of Chemotherapy With or Without Bevacizumab in Metastatic Colorectal Cancer Patients

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Study Population

          



          		

            Treatment Protocols

          



          		

            Data Collection

          



          		

            Tissue Sample

          



          		

            Immunohistochemical Staining

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Patient Characteristics and Treatment

          



          		

            Assessment of Immune Cell Infiltration

          



          		

            Association Between Basic Characteristics and Immune Cells in the Tumor Microenvironment

          



          		

            Prognostic Value of Immune Cell Presence in All 108 Enrolled Patients

          



          		

            Predictive and Prognostic Value of Immune Cell Infiltration for Patients on Chemotherapy Regimens

          



          		

            Predictive and Prognostic Value of Immune Cell Infiltration for Patients on Bevacizumab Plus Chemotherapy

          



        



        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc-10-581051-g001.jpg





OEBPS/Images/table6.jpg
Factors

03+ T cdls i the GT

D3+ Tedis nthe M

D8+ T cals i the CT

o8+ Tedis ntha M

CD84/CD3+ T cats i the CT

CD84/CD3+ T cals i the M

CD8+/CD3:+ T cals i the microsmisonment

Expression

§28528828828¢

58538828528

16
19
3
s
"
3
2
16
2
"
19
2
1
"
3
19
16
3
b
s
3
2t
s
2

ORR
N

4@5.0%)
5@63%)

6@3%)
307.6%)

305.0%
67.5%)

307.6%
616%)

4@22%)
5@0.4%)

a@u1%)
5@13%)

4@a5%)
5@7.8%)

5@38%)
4@e7%)

043

o245

oas1

o7t

0700

1000

1000

ocR
N6

16(1000%)
18(©4.7%)

18 (1000%)
160941

1995.0%)
16 (1000%)

16 @4.1%)
19(1000%)

17 @4.4%)
17(1000%)

18(©4.7%)
16(1000%)

16 4.1%)
18(1000%)

20052%)
15(1000%)

»

086

1000

0ar2

1000

1000

086

1000

Prs
Months

1032
828

1032
828

828
"5

762
16
828

1032

828
16

828
1032

1032
1038

»

0676

0261

0034

o725

0725

o874

os
Months.

1945
1938

1945
1938

1938
20

1455
272

2812
1626

1038
1945

212
1626

202
1938

3

0330

0053

0239

0342

020

0520

Bokd vaves indcate P < 0.05; CT, Core of th tumoe; DOR, Dseese contol ate; I, ncasve margn P, rogressio e surviva NA, Not appica; ORR, Overa responso o

Bt Ol snbat





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
i

NN

38

P






OEBPS/Images/table4.jpg
Factors

03+ T cdls i the GT

D3+ Tedis nthe M

D8+ T cals i the CT

o8+ Tedis ntha M

CD8+/CD3+ T cals i the CT

CD84/CD3+ T cals i the M

CD8+/CD3:+ T cals i the microsmisonment

Expression

Low
Han
N

FREERET R R TR T LIRS L1

oRR
N

10(@7.6%)
8(@20%)

6@1%)
12 (4.4%)

975%)
91.0%)

900%)
9@0.1%)

8@3%)
1045%)

11 @07%)
7@89%)

11 @07%)
7@69%)

9@07%)
9(80.0%)

o148

o148

o565

1000

1000

o387

0022

ocR
N R

2 57%)
22(880%)

2(46%)
2 (889%)

21(67.5%)
25(86.2%)

26(86.7%)
2087.0%)

2(01.7%)
2 (828%)

24 (889%)
22(@46%)

25 026%)
21 (@08%)

2 @12%
14 @03%)

»

0704

1000

1000

036

0704

0250

068

s
Months.
6%0

667

831

825
667

815
713

713
815

815

667

601

713
86t

o1t

o057

o034t

oas2

0017

os
Months.

1656
2566

1774
20

2568
1869

211
247

28
247

0029

o481

0209

0198

0841

0055

Boid vaves indcate P < 0.05; CT, Core of th tumoe; DOR, Dseesd contol ate; I, Incasve margn PFS, rogressio-oe survva; NA, Not appicas; ORR, Overa responso o

Bt Ol snbat





OEBPS/Images/table3.jpg
Age

Tumor loation
Patnologeal grade:
Tstage

Synchvonous/metacivonous metastass
CDG+ T cels i tho CT
DG+ T cals n tha M
06+ T cals i tho CT
D8+ T cals n tha M
CD6+/CD3+ T cals i tho CT
CD84/CD3+ T cals i the M
CD8+/CD3:+ T cals i the micoonionment
mmuncscore

PFS

Univariato analysis

HR (95% CI)

0907 (0613, 1.621)
12170756, 1.959)
1292 (084, 2.002)
0820(0520, 1.299)
0907 (0556, 1.581)
10710626, 1.827)
0.774 0506, 1.184)
0841 (0549, 1.290)
1,065 (0699, 1.626)
0822 (053, 1270)
12730632, 1.948)
1.193 0781, 1825)
1315 (0860, 2010)
0861 (0554, 1.340)

»

0990
0420
0251
0303
0808
o801
0287
04z
0769
0378
0267
o414
o207
0508

Multivariato analysis
HR@SWC) P

1,549 0962,2.499) 0072

1513(0946,2.421) 0084

Univa

HR (95% C)

0816(0.478, 1394)
1,038 (0578, 1.836)
1358 (0819, 2252)
1.007 (0646, 1.862)
1,008 (0519, 1.959)
0455 (0257, 0805
06150367, 1029)
07650458, 1277)
1.108 0677, 1.811)
0953 0:581, 1.564)
1.432 (0856, 2.396)
12400745, 2,064
1874 (1,108, 3169
1,027 (0611, 1.726)

os

to analysis

»

0456
097
023
o7z
082
0007
0007
0305
0683
0850
o172
0400
0019
os21

Multvariato analysis

HRESHC) P

0.483(0267, 0891) 0018

17430984, 3068 0057

Bokd vaks ikt P 0.05; umorocatn: Lot 0o gt oG, Confcenca it CT, Coroof th umor: H, Hazar at; M, Imasivo margn P, Prograssion-oo sunat

S NS





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Images/fonc.2020.581051_cover.jpg
’ frontiers
in Oncology

Immune Cell Infiltration of the
Primary Tumor Microenvironment
Predicted the Treatment Outcome
of Chemotherapy With or Without

Bevacizumab in Metastatic
Colorectal Cancer Patients





OEBPS/Images/fonc-10-581051-g002.jpg
" The expression of CD8+ T cells in M

100 = Lonepressin
- Highexression
Prog0

3
g

T
PFS (months)

The expression of CD# T calls in 1M

0 = Lowexpression
Hghexpression

Peo0%

]
PFS (months)

“The high expression of CDB# Tcels n

P8 (months)

Percent survival

o

‘The expression of CD8+ T cells in IM
100} — Low oxpression
-+ high expressio
P04t

08 (months)

‘The expression of CD&# T cells in IM

= Lowexpression
Figh expression
P03

Percont survival
g

1K)

]
05 (monihs)





OEBPS/Images/table7.jpg
Age

Tumo location

Patnologeal grade

Tstage

N stage

Synchvonous/metacivonous metastass
DG+ T cdls i the CT
C0G+ T cals nthe M
0B+ T cdis i tho CT
COB+ T cals n the M
CD8+/CD3+ T cals i the CT
CD8+/CD3+ T cals i the M
CD8+/CD3:+ T cals i the microsniéonment
mmunoscore

Prs.

Univariate analysis

HR (95% CI)

02460032, 1.898)
1,004 (0486, 2.294)
1:345 (0637, 2.808)
0800388, 1.777)
05510209, 1.449)
08830097, 1.969
1238 (0587, 2.508)
1.170 0561, 2.440)
0662 (0321, 1.365)
0441 (020, 0957)
0876 0419, 1.831)
0748 (0352, 1.588)
0876 (0419, 1.831)
1,060 0515, 2.181)

»

0178
0938
0438
oss2
0227
o761
0589
o676
0268
0038
0725
0450
0725
0874

Multivariate analysis

HR@SHC) P

04290189, 0974) 0083

Univa

HR (95% C)

04130006, 1786)
0370 0:302, 1562)
1771079, 3942
1.149 (0.490, 2699
06450213, 1951)
0407 0,175, 0949)
0696 (0:300, 1614)
0661 (0285, 1531)
0781 0357, 1.709)
0.401 0,168, 0956)
1,690 (0,709, 3982
1.498 (0647, 3473)
2004 0:820, 4901)
0765 (0:333, 1759)

to analysis

»

0413
0310
0361
0749
o437
0037
038
033
0537
0039
0238
036
o127
0527

Multvariate analysis

HRES%O) P

0304 0,162,096 0041

Boid vakos icicato P 0.05; umorocatn, Lot 0o ight cé;Cl, Conficenco tonal: T, Coroof th umor: H, Hazard M, Inasvo margn PR, Prgression- o0 sunat

S g





OEBPS/Images/table1.jpg
Variable

Pathologial dfeentiaion

Tstage

N siage

metastass

Mo
Fomdo.
<70
=70
Rgn
et
Poor
Noderte
Wt

i

™

i
N
N
N

N

"
Synctvonous metastasis

Matachvonous.
metastasis

No.of patients (%) Variable

69(630%)
0(67.0%
78 12:2%)
0(27.8%)
28(259%)
074.1%)
41080%)
65(602%)
20.9%
3@8%)
4 (593%)
35(523%)
6(56%)
21 (194%)
36(33%)
38(352%)

13020%)
2531%)

s 69%)

ws

Nass

s

Fisting
chemotherapy

s
st

N

Widype
Maatontypo
N

Widype
Maatontype
NA

Widype
Maatonhpo

N

Widype

Maatonpe

N

Cotuma sFOLFOXFOLRRI

Bovaczumab + FOLFOK/
FoLRAI
FOLFOXIFOLRIRI

oceton: The oriwery tostoriocetces wes Chesiied o coEt-alied or le-aied Sccorin 1o e S Bases: 19\ not eoolceble:

No.of patients (%)

64(593%)
4@7%
40007.0%)
31 287%)
28213%)
54(600%)
20069%)
0(00%)
79(73.1%)
280259%)
0000%
0(74.1%)
37 043%)
000%
71657%)
15(13.9%)

.52%)

55(509%)





OEBPS/Images/table5.jpg
Age

Tumo location

Patnologeal grade

Tstage

N stage

Synchvonous/metacivonous metastass
DG+ T cdls i the CT
C0G+ T cals nthe M
0B+ T cdls i tho CT
COB+ T cals i the M
CD8+/CD3+ T cals i the CT
CD8+/CD3+ T cals i the M
CD8+/CD3:+ T cals i the microsniéonment
mmunoscore

Prs.

Univariate analysis

HR (95% CI)

09520531, 1.816)
1,050 054, 2029)
1.197 (0635, 2:256)
07930404, 1.557)
1.185 (0567, 2518)
0.424 (01620986
06100390, 1.130)
0554 (0298, 1.029)
1244 0679, 2280)
1352 (0722, 2505)
1362 0741, 2.50)
1.726 (0915, 3.264)
2125 (1.128, 4.002)
0.707 (0966, 1.366)

»

0958
o885
0579
0500
0659
0045
o116
0062
0479
0345
0320
0003
0020
o302

Multivariate analysis
HR@SHC) P

2.405(1.021,5665) 0.045
0460 (0,190, 1.114) 0085

2863(1.405,55%9) 0004

Univa

HR (95% C)

1022 0512, 2042
1.483 0642, 3427)
1,072 (0529, 2.171)
1,194 (0590, 2417)
1.326 (0.8, 3268
0.4200.174,1017)
0521 0262, 1035
0882 0.445, 1728)
1.400 0707, 2771)
1.423 (0726, 2816)
1.371(0695, 2.707)
0382 0.499, 1959)
1.738 (0877, 3.445)
1.169 0544, 2514)

to analysis

»

0851
0356
o0aa7
0622
0540
0054
0063
o719
0334
0302
0363
0950
o014
0690

Multvariate analysis

HRES%O) P

0.449(0.179, 1.127) 0088
0.498(0223, 1067) 0073

Boid vakes icicato < 0.05; umorocatn: Lot 0o ight cé;Cl, Conficenco fonal T, Coroof th umor: H, Hazard M, Inasvo margn PR, Prgrassion- o0 sunat

S et





