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INTRODUCTION

The incidence of brain metastases (BM) from colorectal cancer (CRC) ranges from 0.6 to 3.2% of all CRC and is increasing [START_REF] Barnholtz-Sloan | Incidence proportions of brain metastases in patients diagnosed (1973 to 2001) in the Metropolitan Detroit Cancer Surveillance System[END_REF][START_REF] Christensen | Systematic review: brain metastases from colorectal cancer--Incidence and patient characteristics[END_REF][START_REF] Schouten | Incidence of brain metastases in a cohort of patients with carcinoma of the breast, colon, kidney, and lung and melanoma[END_REF][START_REF] Tanriverdi | The clinical and pathological features of 133 colorectal cancer patients with brain metastasis: a multicenter retrospective analysis of the Gastrointestinal Tumors Working Committee of the Turkish Oncology Group (TOG)[END_REF]. Improvements in the treatment of metastatic CRC (mCRC) with prolonged survival of more than 30 months probably explain this phenomenon as it corresponds to the mean interval between primary tumor and BM diagnosis [START_REF] Tanriverdi | The clinical and pathological features of 133 colorectal cancer patients with brain metastasis: a multicenter retrospective analysis of the Gastrointestinal Tumors Working Committee of the Turkish Oncology Group (TOG)[END_REF][START_REF] Berghoff | Descriptive statistical analysis of a real life cohort of 2419 patients with brain metastases of solid cancers[END_REF]. Few small series of patients with BM from CRC have identified a specific profile of these patients having predominant primary tumor site in the rectum and sigmoid colon, frequent lung metastases and high rate of KRAS-mutated tumors [START_REF] Christensen | Systematic review: brain metastases from colorectal cancer--Incidence and patient characteristics[END_REF][START_REF] Tanriverdi | The clinical and pathological features of 133 colorectal cancer patients with brain metastasis: a multicenter retrospective analysis of the Gastrointestinal Tumors Working Committee of the Turkish Oncology Group (TOG)[END_REF][START_REF] Sundermeyer | Changing patterns of bone and brain metastases in patients with colorectal cancer[END_REF][START_REF] Yaeger | RAS mutations affect pattern of metastatic spread and increase propensity for brain metastasis in colorectal cancer[END_REF][START_REF] Christensen | Risk factors for brain metastases in patients with metastatic colorectal cancer[END_REF].

BMs from CRC are associated with a poor prognosis with a median overall survival (OS) of about 5.0 months but with a high heterogeneity essentially due to extracranial involvement [START_REF] Tanriverdi | The clinical and pathological features of 133 colorectal cancer patients with brain metastasis: a multicenter retrospective analysis of the Gastrointestinal Tumors Working Committee of the Turkish Oncology Group (TOG)[END_REF][START_REF] Jung | Brain metastases from colorectal carcinoma: prognostic factors and outcome[END_REF]. The treatment modalities include local treatments (surgery and radiosurgery), whole brain radiation therapy (WBRT), systemic treatments and best supportive care (BSC). The treatment objectives are local control of the BM, control of the non-tumoral cerebral parenchyma (prevention of other BM) and improving the patient's symptoms and quality of life [START_REF] Gu | Prognostic factors and multidisciplinary treatment modalities for brain metastases from colorectal cancer: analysis of 93 patients[END_REF]. Therapeutic strategy is based on patients' characteristics (age and performance status), BM (size and number), extracranial metastases (ECM) and prognosis. Indeed, it is important to identify prognostic factors to help treatment decisionmaking and prognostic scores could be useful. The most used scores are the Recursive Partitioning Analysis (RPA) classification [START_REF] Gaspar | Recursive partitioning analysis (RPA) of prognostic factors in three Radiation Therapy Oncology Group (RTOG) brain metastases trials[END_REF], the Graded Prognostic Assessment (GPA) score [START_REF] Sperduto | A New Prognostic Index and Comparison to Three Other Indices for Patients With Brain Metastases: An Analysis of 1,960 Patients in the RTOG Database[END_REF] and the Diagnosis Specific Graded Prognostic Assessment (DS-GPA) score [START_REF] Sperduto | Summary Report on the Graded Prognostic Assessment: An Accurate and Facile Diagnosis-Specific Tool to Estimate Survival for Patients With Brain Metastases[END_REF].

The proportion of CRC patients included in the studies developing these scores is unknown.

Recently, a Gastro-Intestinal Graded Prognostic Assessment (GI-GPA) was published for allcomers GI cancers. Although tumor site had a major prognostic impact (p<0.001), it was not retained in the final model [START_REF] Sperduto | Estimating survival in patients with gastrointestinal cancers and brain metastases: An update of the graded prognostic assessment for gastrointestinal cancers (GI-GPA)[END_REF]. Indeed, these prognostic scores are not designed specifically for patients with mCRC and are not validated in this specific population. A recent Italian retrospective study of 119 patients with BM from CRC developed a nomogram to estimate OS [START_REF] Pietrantonio | A new nomogram for estimating survival in patients with brain metastases secondary to colorectal cancer[END_REF]. This tool also takes into account the subtentorial or supratentorial location of BM.

The main objective of this study was to identify the clinico-pathological prognostic factors in CRC patients with BM. We also analyzed the distribution of the patients according to the different prognostic scores and evaluated their relevance to predict patient's prognosis.

PATIENTS AND METHODS

Population

This retrospective multicenter study included patients with BM from CRC. Patients were diagnosed between January 2000 and January 2017, in 17 French hospitals using local clinical database. The local Ethics Committee approved the study and, due to the retrospective analysis with a majority of deceased patients, no patient consent was required. The study was performed according to the principles of the Declaration of Helsinki.

Inclusion criteria were age over 18 years old, histologically confirmed CRC and histologically or radiologically confirmed BM by computed tomography-scan (CT-scan) and/or magnetic resonance imaging (MRI). This study did not need an informed consent because of its retrospective nature and most of the patients had died (84.3%). Exclusion criteria were non-adenocarcinoma tumors and leptomeningeal carcinomatosis.

Patient and tumor characteristics

Patients' characteristics were described (age, sex and WHO performance status), as well as characteristics of the primary tumor (site, stage at CRC diagnostic, grade and treatment) and ECM (number, site and treatment). When available, KRAS/NRAS (codons 12, 13, 61, 146) and BRAF (V600E) mutations and mismatch repair status (MMR) were collected.

Characteristics of BM were analyzed, including delay between CRC diagnosis and

(supratentorial, subtentorial or both) and treatment (surgery, WBRT, radiosurgery and/or BSC).

Prognostic factors

We tested different scores in predicting the OS of our CRC-derived BM cohort. The RPA and GPA scores are both based on 4 prognostic factors, with 3 factors in common: Karnofsky index, age, presence of ECM. The RPA also incorporates the control of the primary tumor and the GPA the number of BM. Both scores do not consider primary tumor site and are essentially based on patients with BM from lung and breast cancers and are therefore perhaps not transposable to CRC. The DS-GPA classification for gastrointestinal tumors retains only the Karnofsky index to stratify patients into 4 prognostic classes [START_REF] Sperduto | Summary Report on the Graded Prognostic Assessment: An Accurate and Facile Diagnosis-Specific Tool to Estimate Survival for Patients With Brain Metastases[END_REF].

Recently, the same team developed the GI-GPA that included Karnofsky index, age, ECM and number of BM [START_REF] Sperduto | Estimating survival in patients with gastrointestinal cancers and brain metastases: An update of the graded prognostic assessment for gastrointestinal cancers (GI-GPA)[END_REF]. Both of these scores are not specific to CRC. The nomogram is specific to CRC and included Karnofsky index, age, BM site, number of BM as prognostic criteria but excluded patients with a Karnofsky index ≤ 50% [START_REF] Pietrantonio | A new nomogram for estimating survival in patients with brain metastases secondary to colorectal cancer[END_REF].

The distribution of patients according to the different prognostic scores RPA, GPA, DS-GPA, GI-GPA and the nomogram was also evaluated to test their relevance [START_REF] Gaspar | Recursive partitioning analysis (RPA) of prognostic factors in three Radiation Therapy Oncology Group (RTOG) brain metastases trials[END_REF][START_REF] Sperduto | A New Prognostic Index and Comparison to Three Other Indices for Patients With Brain Metastases: An Analysis of 1,960 Patients in the RTOG Database[END_REF][START_REF] Sperduto | Summary Report on the Graded Prognostic Assessment: An Accurate and Facile Diagnosis-Specific Tool to Estimate Survival for Patients With Brain Metastases[END_REF][START_REF] Sperduto | Estimating survival in patients with gastrointestinal cancers and brain metastases: An update of the graded prognostic assessment for gastrointestinal cancers (GI-GPA)[END_REF][START_REF] Pietrantonio | A new nomogram for estimating survival in patients with brain metastases secondary to colorectal cancer[END_REF]. OS was also determined according to BM treatment using four groups: BSC alone, focal treatment alone (surgery and/or radiosurgery), WBRT alone and focal treatment plus WBRT.

Statistical analysis

The main objective of the study was to identify prognostic factors of OS. OS was calculated from the date of BM diagnosis to the date of death from any cause. Survival curves were determined using the Kaplan-Meier method. Patients known to be alive were censored at the date of their last follow-up. Prognostic factors of OS were evaluated using the log-rank test for univariate analysis and statistically significant variables with p<0.10 and/or clinically relevant variables were included in multivariate analysis using a Cox regression model. The level of significance was set at a p value of 0.05 (one-sided). Statistical analyses were performed using XLSTAT 2017 © software (Addinsoft, USA).

RESULTS

A total of 358 patients with BM from CRC were included. Among them 93.4% had neurologic symptoms that led to the BM diagnosis and 6.6% had non-symptomatic lesions diagnosed on brain imaging. Median age at BM diagnosis was 65.5 years (Table 1). The primary tumors were located in the rectum, left colon and right colon in respectively 42.4%, 37.2% and 20.3% of cases. Tumors were predominantly well or moderately differentiated (89.2%). Most patients had a metastatic disease at diagnosis (58.0%), 26.0% with lung metastases and 37.7% with liver metastases. Most patients had a surgical resection of the primary tumor (82.4%).

KRAS mutations (codons 12-13) were found in 56.9% of cases. Of the 94 wild-type KRAS tumors (codons 12-13), 43 had complete RAS testing (codons 12, 13, 61 and 146 of KRAS and NRAS) of which 6 tumors were mutated. Indeed, rate of complete RAS mutation were 59.4% (56.0% KRAS and 3.4% NRAS). BRAF mutation was observed in 6.5% and tumors were mostly MMR-proficient (pMMR) (93.7%).

Only 16.2% of patients had synchronous BM and CRC diagnosis. The median time from primary tumor diagnosis to BM diagnosis was 29.2 ± 3.2 months and the median time from ECM diagnosis to BM diagnosis was 18.5 ± 2.5 months. Patients were mostly in good general condition (57.0% ECOG performance status 0-1). The majority of BM was single (56.9%) and only supratentorial (54.4%). At BM diagnosis, 86.1% of patients had ECM, mostly lung (70.1%) or liver (47.0%) metastases. Patients had a median of 2 chemotherapy lines before BM diagnostic (range 0-9).

The median follow-up from BM diagnosis was 44.2 ± 7.4 months and 84.3% of patients had died. Median OS from BM diagnosis was 5.1 ± 0.3 months, ranged from 0.1 to 158.7 months (1-year and 2-year OS were 23.7% and 9.5% respectively) (Supp Figure 1).

Median OS from CRC diagnosis was 43.0 ± 1.7 months and median OS from ECM diagnosis was 31.9 ± 2.9 months. Prognostic scores RPA, GPA, DS-GPA, GI-GPA, as well as the nomogram, were calculated in the whole population. A significant OS difference between prognostic groups of each score was observed (p<0.0001) (Table 2).

In multivariate analysis, age < 65 years, ECOG performance status 0-1 (p<0.0001), single BM (p<0.0001), and 0 to 2 chemotherapy lines before BM diagnosis (p<0.0001) were associated with better OS (Table 3). Surgical resection of BM was performed in 33.0% (n=118) of patients, 73.2% (n=262) received radiotherapy alone or after surgery [21.2% radiosurgery (n=76) and 43.6% WBRT (n=156)].

Patients were divided into four groups according to the treatment received (Fig. 1): BSC alone (n=58), focal treatments alone (n=93), WBRT alone (n=114) and focal treatments plus WBRT (n=44). Patients with different or unknown treatment (n=49) were excluded.

Patient and tumor characteristics are different according to treatment groups (Supp Table 1).

Compared to focal treatments alone and focal treatments plus WBRT groups, BSC alone and WBRT alone groups had more unfit patients who were older, with poor performance status and with more aggressive disease (multiple BM and more frequently ECM).

OS was significantly different depending on the BM treatment. Median OS was 13.0 ±1.0 months in patients with BM surgery compared to 3.4 ± 0.2 months in non-operated patients (p<0.0001). In patients with radiosurgery or WBRT median OS was 5.9 ± 0.3 months compared to 2.1 ± 0.4 months in non-irradiated patients (p=0.0003). Median OS was 12.0 ± 0.7 months in patients with BM surgery alone or with WBRT compared to 8.5 ± 7.3 months in patients with radiosurgery alone or with WBRT (p=0.20).

OS was also different according to the four pre-defined groups: BSC alone (1.3 ± 0.2 months), WBRT alone (3.6 ± 0.2 months), local treatments plus WBRT (9.8 ± 1.4 months) and local treatments alone (17.1 ± 2.4 months) (p<0.0001) (Fig. 2). Patients with BSC alone (1.3 ± 0.2 months) had a shorter OS as compared patients with specific treatments (6.0 ± 0.4 months) (Fig. 3).

Patients in BSC alone and WBRT alone groups were more frequently in the poor prognosis subgroups of each score (RPA, GPA, DS-GPA, GI-GPA and nomogram) compared to local treatments alone and local treatments plus WBRT groups (Supp Table 2). In each subgroup, prognostic scores were correlated with OS, i.e. BSC alone (RPA, GPA, DS-GPA and nomogram), WBRT alone (RPA and DS-GPA), local treatments plus WBRT (RPA, GPA, DS-GPA, GI-GPA and nomogram) and local treatments alone (RPA and GI-GPA) (data not shown).

Concerning prognostic factors, in multivariate analysis, number of previous chemotherapy lines < 3 (p=0.03) was associated with better OS in local treatment alone group and age < 65 years (p=0.01), female (p=0.01), ECOG performance status 0-1 (p=0.01) and single BM (p=0.0008) were associated with better OS in local treatment plus WBRT group. ECOG performance status 0-1 (p=0.04) was associated with better OS in WBRT alone group. KRAS WT status (p=0.03) and number of previous chemotherapy lines < 3 (p=0.04) was associated with better OS in BSC alone group.

DISCUSSION

In this large cohort, prognosis of CRC patients with BM remains poor but with a high heterogeneity of OS ranging from 0 to 159 months. CRC patients with BM had frequently a rectum tumor, lung metastases and a KRAS-mutated tumor. The median time from metastatic CRC diagnosis to BM diagnosis was 18 months. We identified age < 65 years, ECOG performance status 0-1, single BM and less than 3 chemotherapy lines before BM diagnosis as good prognostic factors. Among the common prognostic scores available in the literature, the DS-GPA and GI-GPA gave a more homogenous repartition among different subgroups and the closest predictions of OS to the observed OS in our series.

In our study, as already described in other studies, young age, rectal or sigmoid tumor site and lung metastases seemed to be more frequent in mCRC patients with BM compared to all-comers mCRC patients [START_REF] Christensen | Systematic review: brain metastases from colorectal cancer--Incidence and patient characteristics[END_REF][START_REF] Tanriverdi | The clinical and pathological features of 133 colorectal cancer patients with brain metastasis: a multicenter retrospective analysis of the Gastrointestinal Tumors Working Committee of the Turkish Oncology Group (TOG)[END_REF][START_REF] Christensen | Risk factors for brain metastases in patients with metastatic colorectal cancer[END_REF][START_REF] Jung | Brain metastases from colorectal carcinoma: prognostic factors and outcome[END_REF][START_REF] Pietrantonio | A new nomogram for estimating survival in patients with brain metastases secondary to colorectal cancer[END_REF][START_REF] Qiu | Pattern of distant metastases in colorectal cancer: a SEER based study[END_REF][START_REF] Hugen | Metastatic pattern in colorectal cancer is strongly influenced by histological subtype[END_REF]. Moreover, most of the patients had synchronous metastatic disease at primary tumor diagnosis (58.0%), which probably reflected an "aggressive" disease that would later develop BM, since only ≈25% of patients diagnosed with CRC present synchronous BM. In accordance with the literature, most BMs from CRC were metachronous to CRC diagnostic (≈80%). In addition rate of KRAS mutations was high (56.9%) when compared with all-comers mCRC (≈40%) [START_REF] Christensen | Systematic review: brain metastases from colorectal cancer--Incidence and patient characteristics[END_REF][START_REF] Yaeger | RAS mutations affect pattern of metastatic spread and increase propensity for brain metastasis in colorectal cancer[END_REF][START_REF] El-Deiry | Molecular profiling of 6,892 colorectal cancer samples suggests different possible treatment options specific to metastatic sites[END_REF][START_REF] Suzuki | Prognostic Factors and Treatment Effects in Patients With Curatively Resected Brain Metastasis From Colorectal Cancer[END_REF]. In our cohort, BM diagnosis occurred with a median time of 30 months after the primary tumor diagnosis and about 20 months after the metastatic disease diagnosis which is in accordance with the literature [START_REF] Tanriverdi | The clinical and pathological features of 133 colorectal cancer patients with brain metastasis: a multicenter retrospective analysis of the Gastrointestinal Tumors Working Committee of the Turkish Oncology Group (TOG)[END_REF][START_REF] Berghoff | Descriptive statistical analysis of a real life cohort of 2419 patients with brain metastases of solid cancers[END_REF]. Due that most patients were at the terminal phase of the disease with both brain and extracranial metastatic sites, we were not able to distinguish whether death was due to BM or ECM. In the same way, most patients died soon after BM diagnosis without further imaging then it is difficult to know if the BM treatment carried out allow a disease control or not beyond analyzing the OS. Some prognostic scores exist to guide treatment strategies for patients with BM but, except for the nomogram, they are not designed specifically for mCRC patient's [START_REF] Gaspar | Recursive partitioning analysis (RPA) of prognostic factors in three Radiation Therapy Oncology Group (RTOG) brain metastases trials[END_REF][START_REF] Sperduto | Summary Report on the Graded Prognostic Assessment: An Accurate and Facile Diagnosis-Specific Tool to Estimate Survival for Patients With Brain Metastases[END_REF][START_REF] Sperduto | Estimating survival in patients with gastrointestinal cancers and brain metastases: An update of the graded prognostic assessment for gastrointestinal cancers (GI-GPA)[END_REF].

The aim of our study was not to develop a new score but to evaluate specifically the already existing scores in the subgroup of CRC. RPA and GPA do not consider primary tumor site and are essentially based on patients with BM from lung and breast cancers. The DS-GPA classification for gastrointestinal tumors retains only the Karnofsky index to stratify patients into 4 prognostic classes with an OS ranging from 3.1 to 13.5 months. The GI-GPA classification for gastrointestinal tumors developed in 2019 is dedicated to GI tumors but the authors did not include the primary tumor site although it was significantly associated with OS (p<0.001) [START_REF] Sperduto | Estimating survival in patients with gastrointestinal cancers and brain metastases: An update of the graded prognostic assessment for gastrointestinal cancers (GI-GPA)[END_REF]. As reported by the authors, median OS ranged from 2 months for gastric cancer to 14 months for anal cancer. Most of the patients in our study were in the "intermediate" or "poor" prognostic groups of RPA, GPA, DS-GPA and GI-GPA scores and few in the category with "good" prognosis. This is probably related to the late diagnosis of BM in CRC. The repartition of patients throughout the four categories seems better for the GI-GPA and DS-GPA scores. RPA and GPA predict worse OS than those observed in our cohort but DS-GPA and GI-GPA were better to predict the observed OS. Although, DS-GPA seems to predict more accurately the observed OS in our cohort, both DS-GPA and GI-GPA scores displayed a balanced repartition of patients throughout the four prognostic groups.

The Nomogram proposed in a recent Italian retrospective study on 227 patients with BM from CRC, treated between 2000 and 2013, excluded patients with a Karnofsky index ≤ 50%, which induces a major selection bias [START_REF] Pietrantonio | A new nomogram for estimating survival in patients with brain metastases secondary to colorectal cancer[END_REF]. In our cohort, this Nomogram is associated with OS. Nevertheless, the Nomogram estimated a median OS of approximately 9.0 months compared to 5.7 months really observed in our cohort. The Nomogram is difficult to use in routine clinical practice with multiple cut offs for each four prognostic factors. The Nomogram has been also evaluated on a cohort of 64 patients and in 46 patients (72%) the observed survival was shorter than the predicted median (median deviation of -1.4 months) [START_REF] Nieder | Predicted survival in patients with brain metastases from colorectal cancer: Is a current nomogram helpful?[END_REF]. Moreover, the Nomogram overestimated OS in patients treated with WBRT by a median of 2.1 months. Our population seemed similar to both studies in terms of primary tumor location with 42% of rectal tumours (34% in the Italian study [START_REF] Pietrantonio | A new nomogram for estimating survival in patients with brain metastases secondary to colorectal cancer[END_REF] and 48% in the Norwish study [START_REF] Nieder | Predicted survival in patients with brain metastases from colorectal cancer: Is a current nomogram helpful?[END_REF]) and in terms of ECM at BM diagnosis with 13.6% of patients without ECM (0% in the Italian study and 27% in the Norwish study). Our cohort was larger than both studies and demonstrated that the Nomogram has some limits to predict OS. DS-GPA provided the closest estimations of OS to the OS we observed in the three categories. This confirmed that ECOG performance status, which we identified as a prognostic factor, was the most important one. It was included with a bigger weight in the GI-GPA. In our study, age, which had a low weight in the GI-GPA, is an independent prognostic factor but with a p value near 0.05. Our large cohort of 358 patients identified other prognostic factors in multivariate analysis: number of BM and number of previous chemotherapy lines before BM diagnosis. The number of previous chemotherapy lines is not included in any of the existent scores but one study found that patients with BM from CRC receiving ≥ 2 lines of chemotherapy had lower OS compared to other patients [START_REF] Jung | Brain metastases from colorectal carcinoma: prognostic factors and outcome[END_REF]. The delay between BM and CRC diagnosis (i.e. synchronous versus metachronous) could be a surrogate marker for the number of previous chemotherapy lines. As confounding factors cannot be considered independent from each other we assumed they could not be included in the same multivariate analysis and we chose to keep delay between BM and CRC diagnosis from the analysis.

Nowadays, the therapeutic management of BM depends on the performance status of the patient, the expected OS, the number, size and location of BM that is to say prognostic factors, rather than tumor location. Identifying the most efficient prognostic factors is of great importance to decide the most adequate BM treatment. In case of a single, large and symptomatic lesion in a patient whose general condition is preserved, surgery is often preferred in order to improve the quality of life of the patients [START_REF] Soffietti | Diagnosis and treatment of brain metastases from solid tumors: guidelines from the European Association of Neuro-Oncology (EANO)[END_REF]. Stereotactic radiosurgery can be an alternative treatment option to surgery in case of a single asymptomatic lesion of less than three centimetres, or in case of plurifocal involvement but with a limited volume of parenchyma reached. In other cases with multiple BMs and/or poor performance status (Karnofsky index <70%) and/or poor prognosis (<3 months), WBRT is the best option. Future directions include novel radiation technique such as ultra-high dose rate radiotherapy, which can provide adequate tumor control and spare cognitive decline. The role of systemic therapy in the management of BMs is currently evolving. Most tyrosine kinase inhibitors, e.g. BRAF inhibitors, are able to penetrate the blood-brain barrier. Several studies have demonstrated promising activity of immune checkpoint inhibitors in BMs and trials combining immune checkpoint inhibitors with stereotactic radiosurgery are ongoing [START_REF] Palmer | Multidisciplinary patient-centered management of brain metastases and future directions[END_REF].

In our study, as in other series, there was a high heterogeneity of BM treatment.

Currently, there is no specific consensus on the therapeutic management of BM from CRC.

We split the cohort in 4 groups with different treatments (BSC alone, local treatments alone, local treatments plus WBRT and WBRT alone). Consequently, a great difference in term of prognosis was observed with an OS from 1.3 months to 17.1 months according the subgroups.

Consistent with the literature, patients with radiation have a better prognosis compared to patients with no radiation (≈6 months versus ≈3 months), as well as patients with local treatments plus WBRT compared to WBRT alone (≈12 months versus ≈3 months) [START_REF] Jung | Brain metastases from colorectal carcinoma: prognostic factors and outcome[END_REF][START_REF] Suzuki | Prognostic Factors and Treatment Effects in Patients With Curatively Resected Brain Metastasis From Colorectal Cancer[END_REF][START_REF] Patchell | A randomized trial of surgery in the treatment of single metastases to the brain[END_REF].

In this retrospective study, it is not possible to determine the best treatment option for CRC patients with BM due to the great difference in patients and tumours' characteristics according to treatment subgroups and obvious selection bias. Nevertheless, we analyzed the proposed prognostic factors according to the four treatment subgroups [START_REF] Sperduto | A New Prognostic Index and Comparison to Three Other Indices for Patients With Brain Metastases: An Analysis of 1,960 Patients in the RTOG Database[END_REF][START_REF] Nieder | Colorectal cancer metastatic to the brain: time trends in presentation and outcome[END_REF]. The significant prognostic factors obtained were the previously identified variables, strengthening the relevance to stratify patients with BM derived from CRC. The RPA correlated with OS in each subgroup of treatment but did not differentiate patients correctly and could not predict OS in our cohort when compared to DS-GPA. It is worth noting that in these subgroups we are not able to differentiate factors identified as prognostic factors and/or predictive factors of treatment efficacy.

Despite its retrospective nature and the prolonged period of patient's inclusion, there are few missing clinical data (≈10%) in our study. Nevertheless, we cannot exclude a selection bias in our population, particularly an over-representation of patients with radiotherapy and/or surgery compared to BSC alone. Another limitation is the heterogeneity of BM treatment but this reflects routine clinical practice. Finally, this is the largest published series so far of CRC patients with BM and, in our opinion, it allows a highly accurate determination of prognostic factors in this subgroup of CRC patients.

In conclusion, we found age < 65 years, ECOG performance status 0 or 1, single BM and less than 3 previous chemotherapy lines clinically relevant good prognostic factors. All these factors can guide treatment decision-making in this particular population of metastatic CRC with BM. The GPA classification scores 3 and 3.5-4 were grouped together for the OS analysis in view of the small number of patients in each of these groups. ** For the DS-GPA classification, the scores 2 (Karnosfsky at 80) and 3 (Karnosfky at 90) of the classification were grouped together, as they both corresponded to an ECOG performance status at 1. # For the Nomogram we performed a correlation between the score as continuous variable and OS using a Cox model. § Median OS observed in the princeps publication. DS-GPA: Diagnosis-Specific Graded Prognostic Assessment, GPA: Graded Prognostic Assessment, DS-GI-GPA: Gastro-Intestinal Graded Prognostic Assessment, RPA: Recursive Partitioning Analysis
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