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MICRO-ABSTRACT 

Bevacizumab plus either oxaliplatin, folinic acid and infusional 5-fluorouracil (FOLFOX-4) or 

capecitabine plus oxaliplatin (XELOX-2) is among standard first-line treatment options in 

metastatic colorectal cancer (mCRC) patients. This phase II randomized non-comparative trial 

evaluated the first-line combination of bevacizumab with either FOLFOX-4 or biweekly XELOX-2 

in mCRC patients. Comparable response and a better tolerability for bevacizumab plus XELOX-2 

was reported. 
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ABSTRACT  

Introduction: Biweekly schedule of capecitabine plus oxaliplatin (XELOX-2) showed interesting 

results in first-line therapy of metastatic colorectal cancer (mCRC) patients. Bevacizumab plus 

oxaliplatin, folinic acid and infusional 5-fluorouracil (FOLFOX-4) is among standard first-line 

treatment options in this setting. We performed a phase II randomized trial in order to evaluate the 

activity of bevacizumab plus either FOLFOX-4 or XELOX-2 in first-line therapy of mCRC 

patients. 

Materials and Methods: mCRC patients were randomized, in a 1:2 ratio, to first-line bevacizumab 

plus either FOLFOX-4 (Arm A), as calibration arm, or XELOX-2 (Arm B), up to 12 cycles. 

Patients without progression were further randomized to maintenance bevacizumab alone or with 

the same induction fluoropyrimidine. Primary endpoint was objective response rate (ORR), 

secondary endpoints included progression-free survival (PFS), overall survival (OS) and toxicity. 

Study design was formally non-comparative, but exploratory comparison was performed. 

Results: 45 patients were randomized in arm A and 87 in arm B with an ORR of 55.6% vs. 48.3% 

(p = 0.43), respectively. After a median follow-up of 47.2 months, PFS was 10.0 vs. 9.9 months 

(hazard ratio [HR] 0.96, 95% confidence interval [CI] 0.65-1.41; p = 0.84) and OS was 29.8 vs. 

25.0 months (HR 1.21, 95% CI 0.77-1.92; p = 0.41), respectively. The main grade 3-4 toxicities (% 

A/B) were: neutropenia 15/3, nausea 9/5.  

Conclusion: This exploratory analysis showed that biweekly XELOX-2 plus bevacizumab has 

comparable ORR as FOLFOX-4 plus bevacizumab in patients with mCRC.  

 

 

KEYWORDS: capecitabine, elderly, fluoropyrimidine, frail, non-comparative  
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INTRODUCTION  

The new diagnoses of colorectal cancer (CRC) are nearly 1.4 million every year worldwide, and its 

incidence is increasing year-by-year.1 About 25% of patients have metastatic disease (mCRC) at 

diagnosis, and approximately 50% of patients who have undergone surgery for early stages with 

curative intent will eventually develop mCRC.2    

In mCRC patients, systemic therapy is the standard-of-care with a global 25- to 30-month median 

overall survival (OS), which has been constantly increasing in the last decades. Along with lead-

time bias, better and more sophisticated surgery for liver metastases and better support at the end of 

life, the progress can be reasonably attributed to the introduction in clinical practice of several 

cytotoxic and targeted agents.3 With the exception of patients eligible for a 3-cytotoxic drugs 

combination, the typical first-line chemotherapy backbone for fit patients comprises a 

fluoropyrimidine (intravenous 5-fluorouracil [5-FU] or oral capecitabine) used in various 

combinations and schedules with irinotecan (FOLFIRI, XELIRI) or oxaliplatin (FOLFOX, 

XELOX). Cetuximab and panitumumab, anti-EGFR (epidermal growth factor receptor) antibodies 

(mAb), are widely used in combination with chemotherapy, but limited to patients whose tumors is 

RAS wild type. Capecitabine-based therapy is not recommended in combination with EGFR mAb. 

Bevacizumab, a mAb binding circulating VEGF-A (vascular endothelial growth factor-A), in 

combination with 5-FU/leucovorin/irinotecan or fluoropyrimidine plus oxaliplatin or in 

combination with 5-FU/leucovorin or capecitabine alone is among standard first-line treatment 

options, regardless RAS mutational status. Maintenance therapy, with the combination of a 

fluoropyrimidine plus bevacizumab, is also recommended after the induction therapy with 

FOLFOX or XELOX.4    

A phase III study compared FOLFIRI versus FOLFOX-4, in first-line setting of mCRC patients, 

showing superimposable efficacy results with a different safety profile, which was mild in both 

arms.5 The search for alternative schedules, to optimize the efficacy/tolerability ratio, and uniform 

the cycle timing of the different regimens, remain a topic of current interest. In a phase II trial, 



6 
 

biweekly XELOX showed activity and safety profiles similar to those of standard triweekly 

XELOX.6 In the same setting of patients, an our previous phase II study demonstrated a good 

activity and tolerability of a biweekly schedule of capecitabine combined with oxaliplatin 

(XELOX-2).7    

Based on these considerations, we designed this randomized phase II trial in order to evaluate the 

activity of XELOX-2 plus bevacizumab with FOLFOX-4 plus bevacizumab as calibration arm in 

first-line therapy of mCRC patients.  

 

MATERIALS AND METHODS 

Eligibility criteria 

Eligible patients had previously untreated histological diagnosis of unresectable mCRC, measurable 

disease according to the Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1, 

Eastern Cooperative Oncology Group (ECOG) performance status (PS) 0 or 1, and age 18–75 

years, life expectancy > 3 months, adequate organ function, signed informed consent. The 

determination of the KRAS mutational status was required, too. When this study was planned and at 

the beginning of conduction, the “all RAS” determination was not routinely required for clinical 

practice. 

Key exclusion criteria were the presence of any unstable systemic disease or medical 

contraindication to the study medications, other malignancies within 5 years (except for adequately 

treated carcinoma in situ of the cervix or basal or squamous cell skin cancer or surgically resected), 

presence of brain metastases.  

The protocol was approved by Institutional Ethical Committees at each participating centre. 

 

Treatment and trial procedures 

The GOIM 2802 study is a phase II randomized non-comparative trial in which mCRC patients 

were randomized to receive, in a 1:2 ratio, bevacizumab, administered as a 30- to 90-minute 
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intravenous infusion before oxaliplatin at a dose of 5 mg/kg on day 1, plus FOLFOX-4 or XELOX-

2. FOLFOX-4 regimen, the calibration arm (A), included oxaliplatin 85 mg/m2 on day 1 plus folinic 

acid 100 mg/m2 administered as a 2-hour infusion before 5-FU 400 mg/m2 administered as an 

intravenous bolus injection, and 5-FU 600 mg/m2 as a 22-hour infusion immediately after FU bolus 

injection on days 1 and 2. The XELOX-2 experimental arm (B) included 2-hour intravenous 

infusion of oxaliplatin 100 mg/m2 on day 1 followed by oral capecitabine 1,000 mg/m2 twice daily 

on day 1 through 7. Both arms were recycled every 2 weeks for a total of 12 cycles (induction 

phase). Patients who did not progress at the completion of the induction phase of the trial were 

further randomized to maintenance with bevacizumab alone or in combination with 

fluoropyrimidine (capecitabine or 5-FU) (Figure 1).  

Dose reductions and delays of chemotherapy due to toxicity were applied as in clinical practice. 

The use of granulocyte-colony-stimulating factors (G-CSF) was allowed as secondary prophylaxis, 

in case of grade 4 neutropenia while it was contraindicated during capecitabine administration. 

Patient assignment was performed centrally by a phone call to the coordinating center.  

 

Outcomes  

The primary endpoint was the objective response rate (ORR) assessed by Investigators according to 

RECIST 1.1. According to the intention-to-treat principle, patients not evaluated because of death 

or toxicity or refusal or loss to follow-up prior to the first restaging, were conservatively considered 

as non-responders. 

Secondary endpoints were progression-free survival (PFS), OS and toxicity. PFS was defined as the 

time between the date of randomization and the date of disease progression or death, whichever 

occurred first. Patients who were alive without progression were censored on the date of the last 

follow-up visit. OS was defined as the time between the date of randomization and the date of death 

or the date of last follow-up visit.   
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Adverse events were coded according to Common Terminology Criteria for Adverse Events 

CTCAE version 4.0 and toxicity was described as the worst grade suffered for each item by each 

patient at any time during the treatment. 

  

Statistical analysis 

Sample size of experimental arm was calculated according to Simon's two-stage design, with a type 

I error rate 0.05 and 0.90 power. With null hypothesis ORR 32% and alternative hypothesis ORR 

48%, 46 patients had to be accrued in the first stage, for a final number of 80 patients. Sample size 

was increased by 10% to 88 patients in experimental arm, and 132 patients in the whole study. 

Study design was formally non-comparative, but exploratory comparison between arms was 

performed. 

Analyses of activity and efficacy were performed on the basis of intention to treat principle. The 

significance of the difference in the proportion of patients who had an ORR between study 

treatments groups were compared, with an exploratory aim, by the chi square test. Median follow-

up was calculated according to the reverse Kaplan-Meier technique.8 PFS and OS were calculated 

according to the Kaplan-Meier product-limit method, and curves were compared, with an 

exploratory aim, with the log-rank test.  

All patients who received treatment at least once were included in toxicity analysis. The worst 

toxicity grade was calculated for each patient. 

 

RESULTS 

Patient characteristics 

Between June 2011 and October 2015, 132 patients were randomized in eight Italian centers (Table 

1-Appendix). Overall, 45 patients were assigned to receive FOLFOX-4 plus bevacizumab and 87 to 

receive XELOX-2 plus bevacizumab (Figure 1). All patients were included in all outcomes 

analyses. Baseline characteristics of the patients were balanced between the arms and exon 2 KRAS 
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mutation was detected in 64% of patients enrolled in arm A and 69% of cases in arm B (Table 1). 

Twenty-two patients in arm A, after the completion of 12 cycles of induction treatment, were 

randomized to the maintenance phase of the study to receive bevacizumab plus 5-FU (arm C: 11 

patients) or bevacizumab alone (arm D: 11 patients). Similarly, after the completion of 12 cycles of 

induction treatment, 47 patients in arm B were randomized to bevacizumab plus capecitabine (arm 

E: 24 patients) or bevacizumab alone (arm F: 23 patients). All patients were included in the 

outcomes analyses (Figure 1).  

 

Treatment compliance 

In arm A the median number of treatment cycles was 12 (interquartile range [IQR] 9-19) and in arm 

B, too (median 12; IQR 9–19). Overall, 27 patients treated in arm A and 55 patients treated in arm 

B, completed the planned 12 cycles of induction treatment. Five patients in arm A and eight patients 

in arm B stopped treatment due to patient decision, physician decision or unacceptable toxicity.  

 

Primary endpoint 

Data from the GOIM 2802 trial were locked on September 2017. The ORR was reached in 25 

(55.6%) patients in arm A versus 42 patients (48.3%) in arm B (p = 0.43). A complete response was 

reported in two (4.4%) and three (3.4%) patients, respectively. The disease control rate (DCR) was 

reached in 39 (86.7%) and 80 (92.0%) patients, respectively (Table 2). No further responses were 

reported in the maintenance phase of the study.  

 

Secondary endpoints 

With a median follow-up of 47.2 months, events for PFS analyses were 115 (39 in arm A and 76 in 

arm B). Median PFS was 10.0 in arm A versus 9.9 months in arm B (hazard ratio [HR] 0.96, 95% 

confidence interval [CI] 0.65-1.41; p = 0.84) (Figure 2A). Overall, 79 deaths were recorded (30 in 
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arm A and 49 in arm B) with a median OS of 29.8 and 25.0 months (HR 1.21, 95% CI 0.77-1.92; p 

= 0.41), respectively (Figure 2B).  

The main grade 3-4 toxicity rate (A versus B) were as follows: thrombocytopenia 2/2, anemia 4/3, 

neutropenia 15/3, nausea 9/5, vomiting 2/3, diarrhea 7/7, neurotoxicity 2/2 and hypertension 2/1 

(Table 3). The toxicity of the maintenance phase was mild (Tables 2 and 3-Appendix).   

The KRAS-mutated subgroup analyses showed no differences in any outcomes between the two 

arms (Table 4-Appendix; Figure 1A and B-Appendix).  

 

DISCUSSION 

The GOIM 2802 study showed that the biweekly bevacizumab plus XELOX-2 regimen is active 

and well tolerated as first-line therapy of mCRC patients. The study was not designed to perform a 

formal comparison with the standard bevacizumab plus FOLFOX-4 schedule, which was used as 

calibration arm, but the outcome of patients treated with the two different treatment strategies was 

comparable. The ORR reached by the experimental arm was 48.3% with 43.7% of patients 

remaining stable disease. A median PFS of 9.9 months and a median OS of 25 months were 

reached. Furthermore, bevacizumab plus XELOX-2 regimen showed a manageable safety profile 

with a good hematological toxicity pattern.  

Before the conduction of this trial, the biweekly XELOX schedule was investigated in two phase II 

studies.7,9 A phase II study enrolled 59 patients showing an ORR of 51% and a DCR of 76%. The 

preliminary median time to progression (TTP) was 6 months. The treatment was well tolerated with 

a grade 4 diarrhea reported in only one patient.7 Another phase II trial enrolled 35 elderly patients 

(age > 70 years) with an ORR of 49% and the DCR of 86%. Median TTP and OS were 8.6 and 15.5 

months, respectively. Grade 3 toxicities were reported in 17% of patients.9    

The addition of bevacizumab to the biweekly XELOX was investigated in several trials.10-12 In the 

ORION phase II randomized trial, the biweekly XELOX plus bevacizumab regimen was compared 

to the triweekly XELOX plus bevacizumab schedule as salvage therapy for 46 patients in whom 
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reintroduction of oxaliplatin had been planned as a third- or later-line regimen. There were no 

differences in any outcome but the safety profile was in favor of the biweekly versus the triweekly 

regimen with grade 3-4 fatigue of 21.7% versus 27.3%, neuropathy and diarrhea 0% versus 9.1%, 

respectively.10 The PHOENiX Japanese trial,11 enrolled 51 untreated patients to receive biweekly 

bevacizumab plus XELOX regimen reporting an ORR of 51% with a median PFS of 11.3 months. 

The grade 3-4 neutropenia, peripheral neuropathy, and hypertension were reported in 13.7% of 

patients. A phase II randomized trial enrolled 435 untreated mCRC patients to receive triweekly 

versus biweekly XELOX regimen plus bevacizumab. The median PFS was 9.6 versus 9.1 months 

with a median OS of 28.4 versus 22.1 months, respectively. Thus, the triweekly XELOX plus 

bevacizumab regimen remained the preferred schedule.12   

In all these trials,9-12 the dose of drugs of the biweekly XELOX regimen were slight different from 

those used in the present trial except for the bevacizumab dose which was the standard 5 mk/kg 

every 2 weeks. In fact, the oxaliplatin dose was 85 mg/m2 which was lower than the dose we used 

in the present study (100 mg/m2). Oxaliplatin at the dose of 100 mg/m2 was defined in order to 

maintain almost the same dose-intensity of the triweekly regimen (130 mg/m2). Some studies9,10 

used the dose of capecitabine of 1,000 mg/m2 twice daily like in our study while in other trials11,12 

the capecitabine dose was > 1,500 mg/m2 twice daily. Although the drugs dose-intensity was slight 

different between these studies, there was no impact on the activity of the biweekly XELOX plus 

bevacizumab regimen but a slight worsening of hand-foot syndrome toxicity was reported by the 

trials employing higher dose of capecitabine.11,12 The modified regimen used in the current study 

was well tolerated and relatively easy to administer, as demonstrated by the relatively high median 

relative dose intensity for both capecitabine and oxaliplatin.  

No grade 4-5 toxicities were detected. This favorable safety profile could lead to a reduced need for 

medications to manage adverse events.  

In the present study, the determination of the KRAS status was required. In fact, at the time of the 

study design, the determination of NRAS status was not mandatory. The results of the KRAS-
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mutated patients were superimposable to those of the overall population. All the other trials9-12 did 

not report any information about this subgroup of patients. This might be of interest also to 

understand whether subgroup of patients might not benefit of this biweekly schedule. 

The GOIM 2802 trial included also the maintenance phase in which patients who completed the 

induction phase were randomized to bevacizumab alone or in combination with fluoropyrimidine 

(capecitabine or 5-FU). At the time when this study was designed and started no clear data were 

available about the best maintenance approach: bevacizumab alone or in combination with 

fluoropyrimidine. However, the small number of patients participating to the maintenance phase of 

the study further limit any potential conclusion. Furthermore, the maintenance part of this trial 

could be responsible of a potential dilution of PFS which was balanced anyway between the arms 

due to the second randomization. Moreover, this study phase was only explorative and more deeply 

analyses are ongoing and will be part of future publication. 

Our study has several limitations. It was a randomized phase II non-comparative trial. However, we 

reported the comparisons because the standard arm was considered as a calibration group increasing 

the strength of the results showed in the experimental arm. 

The accrual was very slow, but 94 (71%) out of the 132 randomized patients were enrolled in two 

centers. It means that the most of patients were enrolled consecutively with a low potential impact 

on the enrollment of high selected patients. Moreover, the outcomes achieved with the adapted 

regimen used in our series is in line with those reported in the above-mentioned trials. 

The median age of enrolled patients was 65 years, which was similar to the other trials but one12 in 

which it was 60 years. A study was specifically addressed to elderly patients9 underlining that this 

biweekly schedule might be considered specifically in this group of patients, who generally have 

several comorbidities receiving more concomitant medications than younger ones also allowing a 

more exhaustive clinical control, particularly in terms of toxicity.  

 

CONCLUSIONS  
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The GOIM 2802 exploratory analysis trial confirmed that the biweekly XELOX-2 plus 

bevacizumab regimen is active and well tolerated. Given the tolerability and convenience of 

administration, this regimen might be particularly suitable for the treatment of frail or elderly 

patients. Further trials in this setting are warranted. 
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CLINICAL PRACTICE POINTS 

 The new diagnoses of colorectal cancer (CRC) are nearly 1.4 million every year worldwide, and 

its incidence is increasing year-by-year. About 25% of patients have metastatic disease (mCRC) 

at diagnosis, and approximately 50% of patients who have undergone surgery for early stages 

with curative intent will eventually develop mCRC. 

 In mCRC patients, systemic therapy, including a fluoropyrimidine in combination with 

irinotecan or oxaliplatin with or without cetuzimab or panitumumab or bevacizumab, is the 

standard-of-care with a global 25- to 30-month median overall survival (OS), which has been 

constantly increasing in the last decades. 

 Biweekly schedule of capecitabine plus oxaliplatin (XELOX-2) showed interesting results in 

first-line therapy of mCRC patients. Bevacizumab plus oxaliplatin, folinic acid and infusional 5-

fluorouracil (FOLFOX-4) is among standard first-line treatment options in this setting. We 

performed a phase II randomized trial in order to evaluate the activity of bevacizumab plus 

either XELOX-2 or FOLFOX-4 in first-line therapy of mCRC patients. 

 Despite the study design was formally non-comparative, an exploratory comparison was 

performed. The biweekly XELOX-2 plus bevacizumab showed comparable objective response 

rate as FOLFOX-4 plus bevacizumab with a better tolerability in patients with mCRC.  

 Given the tolerability and convenience of administration, bevacizumab plus XELOX-2 might be 

particularly suitable for the treatment of frail or elderly patients. 
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LEGEND TO FIGURES 

Figure 1: Study flow according to CONSORT (FOLFOX-4: oxaliplatin plus folinic acid plus 5-

fluorouracil [5-FU]; XELOX-2: oxaliplatin plus capecitabine; PD: progressive disease) 

Figure 2: Progression-free survival (panel A); Overall survival (panel B) 

Figure 1 (Appendix): Progression-free survival (panel A); Overall survival (panel B) in mutated 

KRAS subgroup  
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