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Background

Few data regarding post-induction management following first-line anti-epidermal growth factor receptor (EGFR)-based doublet regimens in patients with left-sided RAS/BRAF wild-type metastatic colorectal cancer (mCRC) are available.



Methods

This multicenter, retrospective study aimed at evaluating clinicians’ attitude, and the safety and effectiveness of post-induction strategies in consecutive patients affected by left-sided RAS/BRAF wild-type mCRC treated with doublet chemotherapy plus anti-EGFR as first-line regimen, who did not experience disease progression within 6 months from induction initiation, at 21 Italian and 1 Spanish Institutions. The measured clinical outcomes were: progression-free survival (PFS), overall survival (OS), adverse events, and objective response rate (ORR).



Results

At the data cutoff, among 686 consecutive patients with left-sided RAS/BRAF wild-type mCRC treated with doublet plus anti-EGFR as first-line regimen from March 2012 to October 2020, 355 eligible patients have been included in the present analysis. Among these, 118 (33.2%), 66 (18.6%), and 11 (3.1%) received a maintenance with 5-fluorouracil/leucovorin (5FU/LV)+anti-EGFR, anti-EGFR, and 5FU/LV, respectively, while 160 (45.1%) patients continued induction treatment (non-maintenance) until disease progression, unacceptable toxicity, patient decision, or completion of planned treatment. The median period of follow-up for the overall population was 33.7 months (95%CI = 28.9–35.6). The median PFS values of the 5FU/LV+anti-EGFR, anti-EGFR, 5FU/LV, and non-maintenance cohorts were 16.0 (95%CI = 14.3–17.7, 86 events), 13.0 (95%CI = 11.4–14.5, 56 events), 14.0 (95%CI = 8.1–20.0, 8 events), and 10.1 months (95%CI = 9.0–11.2, 136 events), respectively (p < 0.001). The median OS values were 39.6 (95%CI = 31.5–47.7, 43 events), 36.1 (95%CI = 31.6–40.7, 36 events), 39.5 (95%CI = 28.2–50.8, 4 events), and 25.1 months (95%CI = 22.6–27.6, 99 events), respectively (p < 0.001). After adjusting for key covariates, a statistically significant improvement in PFS in favor of 5FU/LV+anti-EGFR (HR = 0.59, 95%CI = 0.44–0.77, p < 0.001) and anti-EGFR (HR = 0.71, 95%CI = 0.51–0.98, p = 0.039) compared to the non-maintenance cohort was found. Compared to the non-maintenance cohort, OS was improved by 5FU/LV+anti-EGFR (HR = 0.55, 95%CI = 0.38–0.81, p = 0.002) and, with marginal significance, by anti-EGFR (HR = 0.67, 95%CI = 0.51–0.98, p = 0.051). No difference was found in ORR. Any grade non-hematological and hematological events were generally higher in the non-maintenance compared to the maintenance cohorts.



Conclusion

Among the treatment strategies following an anti-EGFR-based doublet first-line induction regimen in patients affected by left-sided RAS/BRAF wild-type mCRC treated in a “real-life” setting, 5FU/LV+anti-EGFR resulted the most adopted, effective, and relatively safe regimen.
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Introduction

The introduction of biological agents and the development of continuum of care strategies profoundly changed the treatment landscape for patients with unresectable metastatic colorectal cancer (mCRC). As the maximum benefit is achieved during the first-line treatment, strategies to consolidate the obtained response, maintaining the disease control while keeping a good safety profile, are essential. This applies even more with oxaliplatin-based regimens, as peripheral neuropathy could strongly worsen the long-term quality of life of patients (1). The landmark randomized, phase 3 OPTIMOX1 study found no difference in progression-free survival (PFS), overall survival (OS), and objective response rate (ORR) between a maintenance strategy with fluorouracil/leucovorin (5FU/LV) and full chemotherapy continuation after six induction cycles of 5FU/LV and oxaliplatin (FOLFOX). The better safety profile of the de-escalated arm, including a lower incidence of grade 3–4 cumulative peripheral sensory neuropathy, led to a progressive change in clinical practice by adopting maintenance strategies with 5FU/LV in association with a targeted agent (1).

Multiple phase 3 studies have investigated the role of maintenance anti-vascular endothelial growth factor (VEGF) blockade with bevacizumab/fluoropyrimidine following induction chemotherapy in the first-line setting, with variable benefits in terms of PFS and a good safety profile compared to no de-escalation and treatment holidays (2–5). According to these results and current guidelines, bevacizumab plus a fluoropyrimidine is regarded as the optimal maintenance regimen after a 4- to 6-month induction treatment with bevacizumab plus doublet or triplet regimens (6).

An anti-epidermal growth factor receptor (EGFR) agent (i.e., cetuximab or panitumumab) added to doublet chemotherapy is currently recommended as the first-line treatment option, particularly in left-sided RAS/BRAF wild-type mCRC (6–8). However, only few phase 2 studies investigating the role of maintenance (9–12) or intermittent (13, 14) strategies following anti-EGFR-based induction are available. The aim of this study was to retrospectively assess clinicians’ attitude and the safety and effectiveness of anti-EGFR post-induction strategies in a “real-life” population of patients affected by unresectable left-sided RAS/BRAF wild-type mCRC.



Materials and Methods


Patient Selection

This retrospective analysis evaluated consecutive unresectable RAS and BRAF wild-type left-sided mCRC patients treated with first-line doublet chemotherapy plus an anti-EGFR agent outside of a clinical trial setting at 21 Italian and 1 Spanish institutions (Supplementary File 1) from March 2012 to October 2020.

The eligibility criteria were: age ≥18 years; histologically confirmed diagnosis of CRC originating from the splenic flexure, descending colon, sigma, and rectum; confirmed KRAS (exons 2–4), NRAS (exons 2–4), and BRAF (V600E) wild-type genotype; and having received a first-line treatment with an anti-EGFR-based doublet [FOLFOX or irinotecan/5-fluorouracil/leucovorin (FOLFIRI)]. The exclusion criteria were: surgery after an induction treatment; early (within 4 months) discontinuation of the induction due to death, toxicity, or patient’s decision; induction treatment ongoing (defined as less than 4 months treatment completed) at the time of data cutoff analysis; or fast progressors (i.e., patients who experienced disease progression within 6 months from the beginning of the induction treatment). The CONSORT flow diagram with patient selection is presented in Figure 1.




Figure 1 | CONSORT flowchart of patient selection and disposition.



All patients alive at the time of data collection provided informed consent to participate in this retrospective, observational, non-interventional study. The procedures followed were in accordance with the precepts of Good Clinical Practice and the Declaration of Helsinki. The study was approved by the respective local ethical committees on human experimentation of each institution, after previous approval by the coordinating center (Comitato Etico delle Province di L’Aquila e Teramo, protocol no, 21, approved on July 16, 2020).



Study Design

The measured effectiveness, safety, and antitumor activity clinical outcomes were PFS, OS, ORR, and treatment-related adverse events (AEs). Disease responses were evaluated with the RECIST (Response Evaluation Criteria in Solid Tumors) (version 1.1) (15). Only patients with measurable disease at the time of first radiological assessment were included in the activity analysis. ORR was defined as the portion of patients experiencing an objective response (complete response or partial response) as best response. PFS was defined as the length of time from the beginning of first-line treatment to disease progression or death from any cause; OS, as the length of time between the beginning of first-line treatment to death from any cause. Data cutoff period was October 2020. For the study purpose, we grouped patients according to the type of maintenance treatment, if received, regardless of the duration of the induction period: 5FU/LV+anti-EGFR, anti-EGFR, 5FU/LV, and non-maintenance (i.e., induction continuation). The baseline characteristics of patients were compared across the four cohorts.

Fixed regression models were used for the multivariable analyses of PFS and OS. Covariates were chosen with a clinical prioritization approach and on the basis of their availability (16–18). The chosen key covariates were: age (<70 vs. ≥70 years) (19), gender (male vs. female) (20), Eastern Cooperative Oncology Group—Performance Status (ECOG-PS) (0 vs. 1–2), number of metastatic sites (one vs. two or more), baseline alkaline phosphatase (ALP; normal vs. high), and white blood cell (WBC) count (normal vs. high) (21).

AEs experienced during induction and maintenance treatments were clustered as: hematological (leukopenia, anemia, and thrombocytopenia); non-hematological (nausea, vomiting, mucositis, hand–foot syndrome, asthenia, anorexia, and others); and anti-EGFR class-specific AEs (skin rash/acneiform dermatitis, paronychia/nail disorders, and others). Because of their clinical relevance, diarrhea, peripheral neuropathy, and neutropenia were evaluated individually. AEs were reported for the overall population, registered according to National Cancer Institute Common Terminology Criteria (NCI-CTC) for AEs (version 4 up to January 2018 and version 5 from January 2018), and grouped according to severity (G1–2 and G3–4). In the non-maintenance cohort, AEs have been collected throughout the entire duration of treatment.



Statistical Analysis

Chi-square and Fisher’s exact tests, as appropriate, were used to compare the baseline characteristics of patients, reported with descriptive statistics, and treatment outcomes across the cohorts. Survival analysis employed the Kaplan–Meier method, in which patients without events were censored at the last follow-up available, and log-rank test for inter-cohort comparisons. The Cox proportional hazard model was used for the univariate and multivariate analyses and for calculating hazard ratios (HRs) with 95% confidence intervals (CIs). The median period of follow-up was calculated through the reverse Kaplan–Meier method. The threshold for statistical significance was set to p = 0.05. All statistical analyses were performed using IBM SPSS Statistics, version 26.0 (released 2019, IBM SPSS Statistics for Macintosh, version 26.0; IBM Corp., Armonk, NY, USA).



Molecular Profile Assessment

All the molecular analyses were performed according to the local clinical practice of the participating centers. KRAS, NRAS, and BRAF mutational status was assessed with Sanger sequencing, real-time PCR techniques, and next-generation sequencing (NGS) (such as OncoGenBasic-S1 kit, Seqplexing; Pyromark Q96 ID System, Qiagen; EasyPGX and Myriapod Colon Status, Diatech Pharmacogenetics; Idylla KRAS and NRAS-BRAF Mutation Test, Biocartis; and Ion AmpliSeq Colon and Lung Cancer Panel, Ion Torrent).




Results


Patient Characteristics

At the data cutoff, the clinical histories of 686 consecutive patients with left-sided RAS and BRAF wild-type mCRC treated with doublet plus anti-EGFR as first-line regimen were entered. After the exclusion of 331 patients, 355 eligible patients have been included in the present analysis (Figure 1). Among these, 118 (33.2%), 66 (18.6%), and 11 (3.1%) received a maintenance regimen with 5FU/LV+anti-EGFR, anti-EGFR, and 5FU/LV, respectively; meanwhile, 160 (45.1%) patients continued induction treatment (non-maintenance) until completion of 4–6 months of planned treatment (i.e., “stop-and-go” or intermittent approach), disease progression, unacceptable toxicity, or patient decision. Patients’ features are summarized in Table 1. The median age was 64 years (range = 29–84). A statistically significant difference was found between the four cohorts with respect to disease burden, as a higher number of metastatic sites was found in the 5FU/LV+anti-EGFR (52.5%), anti-EGFR (55.4%), and non-maintenance (60.3%) cohorts compared to that in the 5FU/LV (18.2%) cohort. Moreover, statistically significant differences were found with regard to the chemotherapy induction backbone and the anti-EGFR used. Within the non-maintenance cohort, 90 (56.2%) patients were treated up to disease progression, unacceptable toxicity, or drug holiday/patient decision. Among these, 31 (34.4%) and 51 (65.6%) patients were treated with FOLFOX or FOLFIRI, respectively, in association with panitumumab (39, 43.3%) or cetuximab (51, 56.7%). Within the non-maintenance cohort, 70 (43.7%) patients were treated with a “stop-and-go” strategy with FOLFOX (39, 55.7%) or FOLFIRI (31, 44.3%) in association with panitumumab (41, 58.6%) or cetuximab (29, 41.4%).


Table 1 | Baseline demographic and disease characteristics.





Clinical Outcome Analysis

The median period of follow-up for the overall population was 33.7 months (95%CI = 28.9–35.6), while those among the 5FU/LV+anti-EGFR, anti-EGFR, 5FU/LV, and non-maintenance cohorts were 26.4 (95%CI = 18.1–34.7), 42.0 (95%CI = 33.6–50.4), 30.0 (95%CI = 13.7–46.3), and 38.3 months (95%CI = 27.6–49.0), respectively.

The median PFS of the overall population was 12.6 months (95%CI = 11.8–13.4, 286 events), while the median PFS values of the 5FU/LV+anti-EGFR, anti-EGFR, 5FU/LV, and non-maintenance cohorts were 16.0 (95%CI = 14.3–17.7, 86 events), 13.0 (95%CI = 11.4–14.5, 56 events), 14.0 (95%CI = 8.1–20.0, 8 events), and 10.1 months (95%CI = 9.0–11.2, 136 events), respectively, with a statistically significant heterogeneity at the univariate analysis (p < 0.001). The median OS of the overall population was 32.3 months (95%CI = 27.7–36.7, 182 events), while median OS values of the 5FU/LV+anti-EGFR, anti-EGFR, 5FU/LV, and non-maintenance cohorts were 39.6 (95%CI = 31.5–47.7, 43 events), 36.1 (95%CI = 31.6–40.7, 36 events), 39.5 (95%CI = 28.2–50.8, 4 events), and 25.1 months (95%CI = 22.6–27.6, 99 events), respectively, with a statistically significant heterogeneity at the univariate analysis (p < 0.001) (Table 2 and Figure 2). After adjusting for the key covariates, a statistically significant improvement in PFS was found in the multivariate analysis in favor of 5FU/LV+anti-EGFR (HR = 0.59, 95%CI = 0.44–0.77, p < 0.001) and anti-EGFR (HR = 0.71, 95%CI = 0.51–0.98, p = 0.039) compared to the non-maintenance cohort. Moreover, a statistically significant improvement in OS was found at the multivariate analysis in favor of 5FU/LV+anti-EGFR (HR = 0.55, 95%CI = 0.38–0.81, p = 0.002), while a trend toward better OS was found for anti-EGFR (HR = 0.67, 95%CI = 0.51–0.98, p = 0.051) compared to the non-maintenance cohort (Table 3).


Table 2 | Treatment outcomes during first-line treatment.






Figure 2 | Kaplan–Meier estimate curves of progression-free survival (PFS) (A) and overall survival (OS) (B).




Table 3 | Univariate and multivariate analyses for progression-free survival and overall survival.



The ORRs were 78% (95%CI = 69.9–84.7), 79.4% (95%CI = 68.2-87.9), 81.8% (95%CI = 53.3–96), and 71.3% (95%CI = 63.9–78.0) in the 5FU/LV+anti-EGFR, anti-EGFR, 5FU/LV, and non-maintenance (p = 0.459) cohorts, respectively (Table 2).



Safety Analysis

The toxicity profiles are summarized in Table 4. The AEs that occurred most commonly during maintenance treatment with 5FU/LV+anti-EGFR, anti-EGFR, and 5FU/LV were any grade non-hematological (24.6%, 9.1%, and 27.3%, respectively), hematological (22.9%, 7.6%, and 27.3%, respectively), neutropenia (20.3%, 7.6%, and 9.1%, respectively), skin rash (65.3%, 68.2%, and 9.1%, respectively), and paronychia/nail disorders (33.1%, 19.7%, and 0.0%, respectively). Among the G3–G4 AEs, diarrhea was more frequent in the 5FU/LV cohort (9.1%), while skin rash was more frequent in the 5FU/LV+anti-EGFR and anti-EGFR cohorts (8.5% and 9.1%, respectively). In general, the non-maintenance cohort had higher incidence rates of any grade non-hematological and hematological AEs, diarrhea, and neutropenia compared to those of the 5FU/LV+anti-EGFR and anti-EGFR cohorts.


Table 4 | Induction and maintenance of treatment-related adverse events (AEs).





Induction and Maintenance Discontinuation and Post-Progression Treatments

Completion of the planned induction treatment was achieved by 80.5%, 90.9%, and 81.8% of patients in the 5FU/LV+anti-EGFR, anti-EGFR, and 5FU/LV cohorts, respectively. Among them, 68.2%, 77.6%, and 63.6%, respectively, discontinued the maintenance treatment due to disease progression. On the other hand, 43.1% and 43.8% of patients in the non-maintenance cohort discontinued the induction treatment due to disease progression and completion of planned treatment, respectively.

As expected, most of the patients underwent an antiangiogenic-containing second-line regimen with bevacizumab or aflibercept, while a lower rate of patients was treated with the anti-EGFR reintroduction in association with a mono- or doublet chemotherapy (Table 2).




Discussion

Compared to bevacizumab-based strategies, anti-EGFR-based post-induction treatment options are less codified and no phase 3 data are available.

According to the results of phase 2 trials, anti-EGFR-based maintenance therapy is feasible in mCRC patients after oxaliplatin-based induction regimens.

The randomized, phase 2 MACRO-2 study compared continued treatment with FOLFOX–cetuximab vs. maintenance cetuximab after induction with eight cycles of FOLFOX–cetuximab in KRAS wild-type mCRC Western patients. No difference was found between the continued oxaliplatin and maintenance groups in terms of PFS (9.8 vs. 8.7 months, respectively), with reduced incidence of peripheral neuropathy (15% vs. 2%, respectively) and acneiform rash (24% vs. 15%, respectively) (11).

The randomized, phase 2 SAPPHIRE study compared continued treatment with FOLFOX+panitumumab vs. 5FU/LV+panitumumab after induction with six cycles of FOLFOX+panitumumab in RAS wild-type mCRC Eastern patients. The median PFS was comparable between the continued oxaliplatin group and the de-escalated group (9.1 and 9.3 months, respectively), with slightly improved outcomes in left-sided patients (10.5 vs. 11.5 months, respectively) and a reduced incidence of peripheral neuropathy (13.5% vs. 1.9%, respectively) (12).

In the non-comparative phase 2 COIN-B study, KRAS exon 2 wild-type mCRC patients were randomized to receive FOLFOX–cetuximab for 12 weeks followed by cetuximab maintenance vs. observation and reintroduced FOLFOX–cetuximab at disease progression. No difference was noted among the maintenance and intermittent strategies in 10-month failure-free survival (52% vs. 50%, respectively), even if a trend toward better post-induction PFS (5.8 vs. 3.1 months, respectively) and OS (22.2 vs. 16.8 months, respectively) was observed in favor of the maintenance treatment, particularly in the RAS wild-type population (13).

In the randomized phase 2 VALENTINO study, RAS wild-type mCRC patients were randomized to receive induction with FOLFOX–panitumumab for eight cycles, followed by either 5FU/LV+panitumumab or panitumumab alone as maintenance. A clinically relevant benefit in favor of 5FU/LV+panitumumab in terms of 10-month PFS (59% vs. 49%) and median PFS (12 vs. 9.9 months) was observed. As expected, a higher incidence of AEs, particularly diarrhea and stomatitis (42% vs. 20%), as well as of anti-EGFR-related AEs (76% vs. 42%), was found with 5FU/LV+panitumumab compared to that with panitumumab alone (9).

Drawing from this puzzling evidence, the present study retrospectively assessed the effectiveness and safety outcomes of the different post-induction strategies adopted in clinical practice in a selected population of patients with left-sided RAS and BRAF wild-type mCRC.

The first result to be discussed is the relatively low rate of patients undergoing a chemotherapy-only maintenance treatment, particularly with 5FU/LV alone, as compared to patients treated with 5FU/LV+anti-EGFR and anti-EGFR alone. This is in line with the scarce evidence previously discussed, as, to date, no evidence supports the use of 5FU/LV alone as maintenance after an anti-EGFR-based induction regimen. In this respect, in the randomized phase 2 PanaMa trial comparing 5FU/LV+panitumumab vs. 5FU/LV alone as maintenance strategies in RAS wild-type mCRC, the PFS of maintenance therapy was significantly improved with 5FU/LV+panitumumab (8.8 vs. 5.7 months), with a trend toward better OS (28.7 vs. 25.7 months) (10).

With the exception of a higher tumor burden and a more extensive use of FOLFIRI and cetuximab in the non-maintenance cohort compared to the maintenance cohorts, no significant differences were found regarding the baseline characteristics and prognostic factors, which were fairly balanced among the numerically larger cohorts (i.e., 5FU/LV+anti-EGFR, anti-EGFR, and non-maintenance). The higher tumor burden might have negatively affected the clinical histories and steered the clinicians’ choice toward not de-escalating the treatment. The median number of induction cycles was also balanced between the cohorts. These results are consistent with previously summarized literature data, as the maintenance (10–12) or intermittent (13, 14) strategies have been mainly investigated in patients treated with an oxaliplatin-based chemotherapy backbone following a 6- to 12-cycle (i.e., about 3–6 months) induction in order to reduce the incidence of peripheral neuropathy. The higher proportion of patients treated with a FOLFIRI chemotherapy backbone up to disease progression, unacceptable toxicity, or patient decision in the non-maintenance compared to the maintenance cohorts, together with the higher incidence of non-hematological and hematological AEs, including diarrhea and neutropenia, emphasized the issue of dealing with irinotecan-related cumulative toxicities and the need for comparative trials of post-induction management in this setting. In this respect, the results of the ongoing phase 2 IMPROVE trial (NCT04425239), aimed at comparing intermittent first-line FOLFIRI-panitumumab vs. the same regimen given continuously, and those of the ongoing randomized phase 3 ERMES trial (22), aimed at comparing FOLFIRI–cetuximab vs. maintenance cetuximab following FOLFIRI–cetuximab, both in a population of patients with unresectable RAS/BRAF wild-type mCRC, are awaited.

In our study, a clinically relevant and statistically significant benefit was observed for patients treated with 5FU/LV+anti-EGFR maintenance over the non-maintenance strategy, while maintenance treatment with anti-EGFR alone achieved less clear results. This differential advantage is confirmed by the progressive reduction in the relative risk of disease progression or death. This survival benefit was associated with a higher incidence of hematological and non-hematological AEs, other than paronychia/nail disorders, which usually occur after several weeks of treatment with anti-EGFR, particularly in association with fluoropyrimidines (23). These results are consistent with the existing literature, corroborating the hypothesis that patients gain more in terms of PFS and OS from a maintenance approach than from a “stop-and-go” strategy (13), with an even greater benefit for FU/LV+anti-EGFR compared to anti-EGFR alone, particularly in patients affected by left-sided RAS/BRAF wild-type mCRC, at the price of a slightly higher incidence of manageable toxic effects (9, 10).

As expected, the majority of patients with disease progression underwent an antiangiogenic-based second-line treatment, according to recommendations from national and international guidelines (24, 25) and retrospective experiences (26). The small number of patients who were reintroduced to an anti-EGFR-based regimen at disease progression, particularly in the non-maintenance cohort, limited further assessment of the value of a “stop-and-go” strategy, which might be effective in patients with rapid and deep tumor responses, with low tumor burden, especially, but not only, if converted to radical surgery following an anti-EGFR-containing first-line induction, or in those patients who experienced severe or disabling skin toxicity (27). In the PaNama trial, reinduction therapy was more active and effective in patients who had received FU/LV compared to those who received FU/LV+anti-EGFR (ORR = 34.7% vs. 8.9%, PFS = 6.3 vs. 3.8 months, respectively). On the other hand, preclinical and clinical evidence suggests a potential role of anti-EGFR reintroduction beyond the second-line, particularly in patients selected with liquid biopsy (28–31).

The retrospective nature of the study, with its inherent selection bias and not-on-purpose data collection, and the small sample size of the cohorts are some of the limitations that might have affected the results of this study. As mentioned, confounding by indication could have played a role in the observed inter-cohort differences. Although we may not draw definitive conclusions from our study, its interesting findings can be considered as preliminary and hypothesis-generating. Moreover, the study provided a snapshot of the real-life attitude of clinicians toward the post-induction strategy for patients with unresectable left-sided RAS/BRAF wild-type mCRC treated with anti-EGFR-based doublet first-line induction and contextualized it within the relative scantiness of literature data. In this respect, prospective observational studies, with more homogeneous inclusion criteria and patient characteristics, addressing the reasons leading to maintenance strategies in a real-life setting are certainly desirable.



Conclusion

The ideal maintenance strategy should preserve the obtained response over time by administering an appropriate less toxic regimen, preserving the quality of life of patients without compromising treatment efficacy. In our real-life cohort, maintenance with 5FU/LV+anti-EGFR seems to be the most widely adopted, as well as a safe and effective regimen in patients with unresectable left-sided RAS/BRAF wild-type mCRC treated with an anti-EGFR-based doublet first-line induction regimen. However, intermittent or continuous treatment strategies might still be options in a case-by-case evaluation based on both patient and disease characteristics and response and safety to induction treatment.
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1 160 (45.1) 56 (47.5) 29 (44.6) 9(81.8) 62 (39.7) 0.017
>2 195 (64.9) 62 (562.5) 36 (65.4) 2(18.2) 94 (60.3)
ALP?
Normal 271 (78.6) 94 (80.3) 51 (82.3) 11 (100.0) 115 (74.2) 0.140
High 79 (21.4) 23 (19.7) 1(17.7) 0(0.0) 40 (25.8)
WBC®
Normal 229 (66.2) 84 (71.8) 42 (66.7) 10(90.9) 93 (60.0) 0.063
High 117 (33.8) 33(28.2) 21(33.3) 1(9.1) 62 (40.0)
Time to metastases
Metachronous 94 (26.5) 26 (22.0) 19 (28.8) 3(27.3) 46 (28.7) 0.614
Synchronous 261 (73.5) 92 (78.0) 47 (711.2) 8(72.7) 114 (71.3)
Chemotherapy backbone
FOLFOX 188 (53.0) 77 (65.3) 32 (48.5) 9(81.8) 70 (43.8) 0.001
FOLFIRI 167 (47.0) 41 (34.7) 34 (51.5) 2(18.2) 90 (56.3)
Anti-EGFR
Panitumumab 194 (54.6) 80 (67.8) 26 (39.4) 8(72.7) 80 (50.0) 0.001
Cetuximab 161 (45.4) 38(32.2) 40 (60.6) 3(27.3) 80 (50.0)

5-FU/LV, 5-fluorouracil/leucovorin; EGFR, epidermal growth factor receptor; ECOG, Eastern Cooperative Oncology Group— Performance Status; XELOX, capecitabine plus oxaliplatin;
FOLFOX, 5FU/LV and oxaliplatin; FOLFIRI, irinotecan/5-fluorouracil/leucovorin; ALP, alkaline phosphatase; WBC, white blood cell.

*Thirteen patients not evaluable.

bFour patients not evaluable.





