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Abstract  

Background: Bevacizumab, Capecitabine and Oxaliplatin  
(BEV-CAPEOX) is an effective combination in patients with  
Metastatic Colon Carcinoma (MCC). Irinotecan is also an  

active agent in those patients.  

Aim of the Study:  To compare toxicity and efficacy of  
first-line BEV-CAPEOXIRI (consisting of modified biweekly  
schedule of BEV-CAPEOX plus irinotecan) with BEV-
CAPEOX.  

Patients and Methods: A total of 65 patients with MCC  
who are chemo naïve were randomized into 2 groups. Group  
1 (n=33) received BEV-CAPEOXIRI and Group 2 (n=32)  
BEV-CAPEOX.  

Results: The incidence of grade 3-4 neutropenia, febrile  
neutropenia and G3-4 diarrhea were higher in BEV-
CAPEOXIRI arm (12% versus 0%, 9% vs. 0% and 18% vs.  
3%, respectively) while peripheral neuropathy G1-2 & G3  
were higher in BEV-CAPEOX arm (41% & 9% vs. 18% &  
3%, respectively) and also higher palmar plantar erythrodys-
aesthesia G1-2 (38% vs. 21%). On comparing BEV-
CAPEOXIRI with BEV-CAPEOX: Partial remission was  
observed in 82% vs. 69% of patients, progressive disease in  
9% vs. 22% of patients, respectively while 9% of patients in  
each group had stable disease. Median Progression Free  
Survival (PFS) was 15 months (95% CI; 14-16) vs. 12 months  

(95% CI; 11-13), respectively, p=0.01. Median Overall Survival  
(OS) was 26 months (95% CI; 25-27) vs. 24 months (95%  

CI; 23, 25), respectively, p=0.02.  

Conclusion:  In comparison to BEV-CAPEOX, first-line  
BEV-CAPEOXIRI is more effective with a higher response  
rate, median PFS/OS, lower neurotoxicity, lower palmar  
plantar erythrodysaesthesia but higher manageable diarrhea  
and neutropenia.  
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Introduction  

COLON  carcinoma is the third common cause of  
death from cancer [1] . Approximately, 60 per cent  
of patients present with metastatic disease [2,3] .  
The outcome of treatment of metastatic colon  
carcinoma is not yet convenient and there is need  
for more effective regimens. Several studies have  
shown that prognosis is poor with median Overall  
Survival (OS) ranging from 11 to 18 months [4,5] .  

Fluoropyrimidine in form of fluorouracil or  
capecitapine in combination with oxaliplatin or  
irinotecan and in addition to a targeted therapy as  
bevacizumab represent the common combination  
as frontline treatment of metastatic colon carcino-
ma. In case of wild KRAS and NRAS status, pan-
itumumab or cetuximab can be used instead of  
bevacizumab  [6-8] .  

The use of capecitabine instead of 5-FU, either  
with irinotecan or oxaliplatin, was proved to be of  
equivalent effect [9,10] .  

Capecitabine represents a more convenient and  
easier treatment replacing 5-fluorouracil that needs  

about 48 hours infusion usually administered  
through central venous line [11] . The substitution  
of capecitabine for the infusion of 5-FU decreases  

the complications associated with the central venous  
catheter which is needed in the FOLFOX (5- 
fluorouracil, leucovorin and oxaliplatin) or FOL-
FOXIRI (FOLFOX plus irinotecan) regimens [12] .  

Toxicity of capecitabine is variable between  
world regions. There are different grades of palmar  
plantar erythrodysaetheisia (hand and foot syn- 
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drome) or diarrhea at same doses. It is less pro-
nounced in Europe and Asian countries in compar-
ison to USA. Common schedule in Europe and  
Asia is capecitabine 1000mg/m 2  on days 1 to 14  
every 21 days but in USA 850mg/m2  twice daily  
for 14 days every 21 days [13,14] .  

Several randomized trials showed that XELOX  

(capecitabine plus oxaliplatin) achieved similar  
treatment outcome as FOLFOX4 or FOLFOX6 in  
metastatic colorectal cancer [15-18] .  

Fuchs et al., [19]  reported the phase III BICC-
C trial, which compared three different protocols:  

Irinotecan plus fluorouracil infusion (FOLFIRI),  

irinotecan plus bolus FU (modified IFL) and  
capecitabine plus irinotecan (XELIRI) which in-
cluded (capecitabine 1000mg/m 2  twice daily, on  
days 1 to 14 of every 21 days plus irinotecan 250  
mg/m2  on day 1). FOLFIRI had more favorable  
efficacy and toxicity. In comparison to FOLFIRI:  
XELIRI was associated with higher rates of G3- 
4 diarrhea (48 versus 14%).  

However, a meta-analysis of 6 randomized trials  
compared capecitabine in combination with irinote-
can (XILIRI) to fluorouracil-leucovorin infusion  

plus irinotecan (FOLFIRI) including the above  

trial (BICC-C trial) and concluded that XILIRI  
had equivalent efficacy and toxicity [20] .  

Bevacizumab is a humanized monoclonal anti-
body that targets vascular endothelial growth factor-
A. It adds at least a modest overall and progression  

free survival benefit when added to FOLFOX or  
FOLFIRI regimens for metastatic colorectal cancer  
[21,22] .  

The TRIBE randomized trial compared FOL-
FOXIRI versus FOLFIRI, combining each with  
bevacizumab. Median OS was 29.8 (95%CI 26.0- 
34.3) vs. 25.8 (95% CI 22.5-29.1). The FOLFOX-
IRI arm was associated with higher G3-4 toxicity  

in form of neurotoxicity (5.2% vs.0%), neutropenia  

(50 % vs. 20.5%), febrile neutropenia (8.8% vs.  
6.3%), vomiting (4.4% vs.3.2%), stomatitis (8.8%  
vs. 4.3%) and diarrhea (18.8% vs. 10.6%) [23] .  

This trial was conducted to compare the toxicity  

and efficacy of a combination of the three active  

agents capecitabine, oxaliplatin and irinotecan  

(using modified schedule of capecitabine of 7 days  

every 2 weeks and modified dose of irinotecan  

165mg/m2) combined with bevacizumab against  
the standard CAPEOX (capecitabine and oxalipl-
atin) plus bevacizumab.  

Patients and Methods  

This phase II randomized study that was carried  

out in Saudi German Hospital in KSA. Sixty five  
patients were enrolled between February 2013 and  

June 2015. Enrollment criteria included diagnosis  
of metastatic colon adenocarcinoma. All patients  

had unresectable either primary or metastatic le-
sions or both with at least one measurable distant  
metastatic visceral lesion. All patients should have  
ECOG performance status score of <2. All patients  
should have adequate organ function. The labora-
tory assessment for organ function should be normal  

at the start of treatment as follows: WBCs  

>_4000/ml, absolute neutrophil count >_ 1500/ml,  
PLT: >_ 100,000/ml, HB >_ 1 0gm/dl. All patients  
should have normal hepatic and renal function  
tests. Serum bilirubin was <  Upper Limit of Normal  
(ULN), SGOT, SGPT, Alkaline Phosphatase (ALP)  

< 1.5 times ULN and serum creatinine <  ULN. Left  
Ventricular Ejection Fraction (LVEF) >_ 50% was  
required. Each patient signed full informed consent.  

Approval was taken from ethical committee. Ex-
clusion criteria included brain metastases, previous  
chemotherapy and significant co-morbid disease  

such as organ failure, marked neuropathy or ischem-
ic heart disease with history of myocardial infarc-
tion in last one year.  

Treatment:  

Group A (33) patients received up to 12 cycles  

of BEV-CAPEOXIRI cycles at 14 days intervals.  

BEV-CAPEOXIRI regimen consisted of bevacizu-
mab at a dose of 5mg/kg Intravenous Infusion  

(IVI) on day 1 (the first infusion was delivered  

over 90min, the second infusion over 1h, and  
subsequent infusions over 30min), capecitabine  

850mg/m2  twice orally daily within 30 minutes  
from meals and 12 hours interval from day 1 to  
day 7, oxaliplatin 85mg/m 2  IVI over 2 hours and  
irinotecan 165mg/m2  IVI over 1 hour IVI. Lopera-
mide 2mg oral q2hr and atropine 0.25mg subcuta-
neous injection were given to treat cholinergic  
symptoms.  

Group B (32) patients received up to 12 cycles  
of BEV-CAPEOX at 21 days intervals. BEV-
CAPEOX regimen consisted of bevacizumab at a  

dose of 7.5mg/kg IVI on day 1 (the first infusion  
was delivered over 90min, the second infusion  
over 1h, and subsequent infusions over 30min),  

capeciatbine 1000mg/m2  twice orally daily within  
30 minutes from meals and 12 hours interval from  
day 1 to day 14 and oxaliplatin 130mg/m2  IVI over  
2 hours day 1.  
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After a maximum of 12 cycles, oxaliplatin was  

stopped in both groups and irinotecan in group A.  

Patients continued on same scheduled chemother-
apy doses of capecitabine and bevacizumab as-
signed for each group. Treatment was discontinued  
if disease progression, unacceptable toxicity or  
patient consent withdrawal.  

Dose modifications:  

Toxicity was graded according to the National  

Cancer Institute Common Toxicity Criteria (NCI-
CTC; version 3.0) [24] . No dose reduction was  
allowed for bevacizumab. Treatment was continued  

at the same dose (without reduction or interruption)  
on occurrence of G1 toxicities. On first incidence  

of any G2 non hematological toxicity, treatment  

was delayed till recovery to G0-1 with no dose  

reductions. Treatment was to be resumed at 75%  
and 50% of original dose on second and third  
appearance of same G2 toxicity, respectively while  
to be discontinued on its fourth appearance. For  

G3 toxicity, dose was delayed till recovery to G0- 
1 toxicity then treatment was to be resumed at 75%  

and 50% of original dose on first and second  

occurrence of same toxicity, respectively while to  

be discontinued on its third appearance. In case of  
G4 neutropenic or thrombocytopenic toxicity,  
treatment was to be resumed at 75% of the original  

dose after recovery to G0-1and discontinued if  
repeated after dose reduction. Anemia was corrected  

with transfusions, with no dose reduction.  

Initial assessment:  

All eligible patients had a complete medical  
history and physical examination. Laboratory in-
vestigations included complete blood cell count  

(CBC) with differential count, serum bilirubin,  
AST, ALT, ALP, blood urea, serum creatinine and  
Carcino-Embryonic Antigen (CEA). Computerized  
tomography CT of abdomen and pelvis was done.  

Other imaging as Bone scan, CT chest or CT brain  
was done if clinically indicated.  

Assessment of response:  

Tumor response was assessed using computed  
tomography scans comparing baseline scans at  

study entry with that done every three cycles till  
progression. Reassessment was also done whenever  
progression was clinically warranted. If clinical  

complete response would had been occurred as-
sessment was to be done every 3 months till relapse.  

Clinical response was defined based on standard  

RECIST (Response Evaluation Criteria in Solid  
Tumors) [25]  as follows: Complete Response (CR)  
was defined as the complete disappearance of all  

disease lesions; Partial Response (PR) as a >30%  

reduction in the sum of the longest diameters of  

all measurable lesions; Stable Disease (SD) as a  

<30% reduction or a <20% increase in the sum of  

the longest diameters of all measurable lesions;  
and Progressive Disease (PD) was defined as >20%  

increase in the area(s) of original measurable lesion  

or the appearance of a new lesion [25] . Both CR  
and PR should be confirmed after 4 weeks.  

Statistical methods:  
The primary endpoint of the trial was the tumor  

overall response rate while the secondary end  

points including Progression Free Survival (PFS),  
Overall Survival (OS) and toxicity. The data were  

analyzed using the Statistical Product and Service  

Solutions SPSS 15.0 for Windows software. The  
Kaplan-Meier method was applied to estimate  
overall and progression-free survival outcomes  

[26] . The log-rank statistical test was used for uni-
variate analysis of both PFS and OS in relation to  

the following factors: Treatment regimen, gender,  

ECOG performance status score, site of primary  
tumor (right versus left colon), resection status of  
primary tumor (resected versus not resected), pres-
ence of other sites of metastases other than liver,  

presence of peritoneal metastases and serum CEA  

level [27] . Descriptive statistics and the Kruskal-
Wallis statistic test were utilized to compare patient  
criteria [28] . The Chi-square test and Fisher's exact  
test were used for comparative analysis between  
the two groups. A (p) value of less than 0.05 was  
considered statistically significant. Progression  

Free Survival (PFS) was measured starting from  
time of enrollment to first event of progression or  

last follow-up if no progression had happened.  

Overall Survival (OS) was estimated starting from  

time of enrollment to death from any cause or last  

follow-up.  

Results  

Patient characteristics:  

Patient characteristics are summarized in (Table  
1). A total of Sixty five patients (33 in BEV-
CAPEOXIRI group and 32 in BEV-CAPEOX  
group) were enrolled between February 2013 and  

March 2015. No significant difference between  
the two groups except that BEV-CAPEOXIRI group  

had relatively more patients with peritoneal metas-
tases than BEV-CAPEOX group (21% vs. 9%,  

respectively, p=0.19).  

Treatment exposure and toxicity:  
A total of 392 cycles (98% of planned cycles)  

were given in the BEV-CAPEOXIRI group versus  

376 cycles in the BEV-CAPEOX group (97% of  
planned cycles). Two patients in BEV-CAPEOXIRI  



Number of patients  

Median age, years (range)  

Gender:  
Male  
Female  

Performance status (ECOG):  

33  

52 (37,60)  

14 (42%)  
19 (58 %)  

32  

53 (40,62)  

15 (47%)  
17 (53%)  

0.87  

0.72  

Relative  Dose  
intensity  

Planned  
(mg/m

2
/week)  

Planned Relative  (mg/m
2

/week)  

2.73  
6490.9  
46.36  
90  

100%  
97%  
94%  
91%  

100%  
89%  
87%  
0  

2.73  
10181.8  
47.27  
0  

Bevacizumab  
Capecitabine  
Oxaliplatin  
Irinotican  

*: Others include lung and bone.  

Table (2): Planned and relative dose intensity in both treatment  

groups.  

Medication  BEV-CAPEOXIRI BEV-CAPEOX  

1-2  
No. (%)  

3-4  
No. (%)  

1-2  
No. (%)  

3-4  
No. (%)  

BEV-CAPEOXIRI  
(No.=33 patients)  

BEV-CAPEOX  
(No.=32 patients)  

Toxicity  p 
 

• Neutropenia  
• Neutropenic fever  
• Anemia  
• Thrombocytopenia  
• Nausea  
• Vomiting  
• Diarrhea  
• Stomatitis  
• Lethargy  
• Neurotoxicity  
• Palmar-plantar  

erythrodsaesthesia  
• Hypertension  
• Proteinuria  

18 (55%)  

6 (18)  
8 (24)  
21 (64)  
5 (15)  
12 (36)  
11 (33)  
10 (30)  
6 (18)  
7 (21)  

2 (6)  
2 (6)  

4 (12)  
3 (9)  
1 (3)  
0  
2 (6)  
2 (6)  
6 (18)  
2 (6)  
2 (6)  
1 (3)  
0  

0  
0  

11 (34)  

2 (6)  
3 (9)  
14 (44)  
4 (13)  
7 (22)  
3 (9)  
3 (9)  
13 (41)  
12 (38)  

3 (9)  
1  (3)  

0  
0  
0  
0  
0  
0  
1 (3)  
1 (3)  
1 (3)  
3 (9)  
0  

0  
0  

0.01  
0.02  
0.04  
0.09  
0.15  
0.28  
0.04  
0.03  
0.02  
0.01  
0.04  

0.56  
0.45  0.38  18 (55 %)  14 (44%)  

15 (45 %)  18 (56%)  

0.89 Efficacy results:  
Clinical response rates:  

Clinical complete CR was not recorded. Twenty  
seven patients (82%) had clinical partial response  

(PR) in BEV-CAPEOXIRI group (A) versus 22  
0.19  (69%) in BEV-CABEOX group (B), p=0.4 (Table  

4). Three patients had stable disease in each group.  
Three (9%) versus 7 (22%) patients had progressive  
disease in group A versus B, respectively.  

0.35  

0.75  

15 (45 %)  
18 (55 %)  

33 (100%)  
18 (55 %)  
15 (45 %)  
7 (21 %)  

14 (44%)  
18 (56%)  

32 (100%)  
21 (66%)  
11 (34%)  
3 (9%)  

24 (73 %)  
5 (15%)  
4 (12%)  

21 (66%)  
5 (16%)  
6 (19%)  
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group stopped treatment because of G4 diarrhea  
after 10 cycles and 3 patients in CAPEOX group  
stopped oxaliplatin because of G3 neurotoxicity  
(two patients after 9 and one after 10 cycles). Main  

causes of 1-2 weeks delay were G3-4 Neutropenia  
and diarrhea in BEV-CAPEOXIRI group versus  
G2 neurotoxicity and G2 palmar plantar erythrod-
ysaesthesia in BEV-CAPEOX group. No dose  
reduction was allowed for bevacizumab. All pa-
tients received maintenance treatment except 2  
patients in BEV-CAPEOXIRI and one patient in  
BEV-CAPEOX. The delivered relative dose inten-
sity in BEV-CAPEOXIRI group was 100% for  
bevacizumab, 97% for capecitabine, 94% for oxali-
platin and 91% for irinotecan versus 100% for  
bevacizumab, 86% for capecitabine and 84% for  
oxaliplatin. The planned and relative dose intensi-
ties are presented in (Table 2).  

Table (1): Patient characteristics.  

Characteristics BEV- BEV- 

CAPEOXIRI CAPEOX  

0 15 (45 %) 16 (50%) 0.89  
1 7 (21 %) 7 (22%)  
2 11 (34%) 9 (28%)  

Site of primary tumor:  
Right colon  
Left colon  

Primary tumor resection:  
Resected  
Unresected  

Site of metastases:  
Liver ±  others*  
Liver alone  
Liver + others  
Peritoneal + liver ±  others  

KRAS status:  
Mutated  
Non-mutated  
Unknown  

Initial serum (CEA) level:  
≤5ng/ml  
>5ng/ml  

Adverse effects were mild to moderate (Table  
3). The majority of side effects were in form of  
G1-2 toxicity. Diarrhea G3-4 occurred in 6 patients  
(18%) of BEV-CAPEOXIRI group versus 1 patient  
(3%) in BEV-CAPEOX group, p=0.04. Neutopenia  
G3-4 and febrile neutropenia occurred only in  
BEV-CAPEOXIRI group in 4 patients (12%) and  
3 patients (9%), respectively, p=0.01 for neutrope-
nia and p=0.02 for febrile neutropenia. G3 neuro-
toxicity occurred in 3 patients (9%) of BEV-
CAPEOX group vs. 1 patient (3%) in BEV-
CAPEOXIRI group, p= 0.01. Palmar plantar eryth-
rodysaesthesia (hand and foot syndrome) G2 oc-
curred in 21% versus 38% in BEV-CAPEOXIRI  
and BEV-CAPEOX group, respectively, p=0.04.  

Table (3): Treatment related toxicity.  

Response BEV-CAPEOXIRI  BEV-CAPEOX  
(33 patients) (32 patients)  p 

 

Complete (CR) 0 0 0.4  
Partial (PR) 27 (82%) 22 (69%)  
Stable (SD) 3 (9%) 3 (9%)  
Progressive (PD) 3 (9%) 7 (22%)  

Table (4): Treatment response. 

Survival analysis:  
The cutoff date for this analysis was April  2018.  

After a median follow-up of 24 months (range, 10  

to 31). Median Progression Free Survival (PFS)  

p 
 

11 (33%) 8 (25%) 0.46  
22 (67%) 24 (75 %)  



Group  

BEV-CAPEOXIRI  

BEV-CAPEOX  

Group  

BEV-CAPEOXIRI  

BEV-CAPEOX  
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in BEV-CAPEOXIRI was 15 months (95% Confi-
dence Interval [CI]; 14, 16) versus 12 months in  
BEV-CAPEOX group (95% CI; 11, 13), p=0.01  
Fig. (1).  
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Fig. (1): Progression free survival in both treatment groups  

in months.  

Seven patients (21%) remained alive in BEV-
CAPEOXIRI (group A) versus 6 patients (19%)  
in BEV-CAPEOX (group B). Median OS in group  
A was 26 months (95% CI; 25, 27) versus 24  

months in group B (95% CI; 23, 24), p=0.02 Fig.  
(2).  

Table (5) shows that on univariate analysis, the  
prognostic factors associated with significantly  
longer PSF and OS were Type of treatment (BEV-
CAPEOXIRI) and performance status (ECOG score  

≤ 1) while those with shorter PFS and OS were  
presence of peritoneal metastases and involvement  

of liver plus other sites with metastases.  
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Fig. (2): Overall survival of both treatment groups in months.  

Table (5): Univariate analysis of prognostic factors in relation to progression free survival (DFS)  

and Overall Survival (OS) rates.  

Prognostic factor  Median PFS  
months ±  SD (CI)  

p  
log-rank  

Median OS  
months ±  SD (CI)  

p  
log-rank  

Gender:  
Female  12±0.7 (CI; 11, 13)  0.11  24±0.7 (CI; 23, 25)  0.54  
Male  14±0.6 (CI; 13, 15)  25±0.9 (CI; 23, 27)  

ECOG performance score:  
0-1  14±0.4 (CI; 13, 15)  0.01  25±0.6 (CI; 24, 26)  0.02  
2  10±0.3 (CI; 9, 11)  21 ± 1.0 (CI; 19, 23)  

Colon primary site:  
Rt. colon  12±0.1 (CI; 10, 14)  0.48  24±0.7 (CI; 22, 25)  0.28  
Lt. colon  13 ±0.6 (CI; 12, 14)  25±0.8 (CI; 23, 27)  

Primary colon tumor resected:  
Yes  15±0.5 (CI; 14, 16)  0.24  24±0.9 (CI; 22, 26)  0.09  
No  14±0.5 (CI; 13, 15)  25±0.8 (CI; 23, 26)  

Liver and other sites metastases:  
Yes  11 ±0.6 (CI; 9, 12)  0.03  22±0.4 (CI; 21, 23)  0.04  
No  14±0.5 (CI; 12, 15)  26±0.8 (CI; 24, 28)  

Peritoneal metastases:  
Yes  10±0.3 (CI; 9, 10)  0.01  18±0.4 (CI; 17, 19)  0.01  
No  14±0.5 (CI; 13, 15)  25±0.5 (CI; 23, 26)  

CEA level in serum:  
≤5ng/ml  12±0.2 (CI; 11, 14)  0.25  23±0.8  CI; 22, 24)  0.12  
>5ng/ml  13 ±0.8 (CI; 12, 15)  24±0.6 (CI; 23, 26)  

Treatment regimen:  
A*  15±0.5 (CI; 14, 16)  0.01  26±0.5 (CI; 25, 27)  0.02  
B**  12±0.3 (CI; 11, 13)  24±0.4 (CI; 23, 24)  

*: BEV-CAPEOXIRI. **: BEV-CAPEOX.  
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Discussion  

This study compared the efficacy and toxicity  
of the triple active chemotherapy medications:  

Beside bevacizumab regimen (BEV-CAPEOXIRI)  

consisting of a modified biweekly schedule of  

capecitabine and oxaliplatin plus iriontecan against  
the standard regimen of capecitabine, Oxaliplatin  
plus bevacizumab (BEV-CAPEOX). BEV-
CAPEOXIRI had more favorable efficacy. Treat-
ment in both groups was tolerable with no toxicity  

related death. The incidence of grade 3-4 neutro-
penia and diarrhea were higher in BEV- CAPEOX-
IRI than BEV CAPEOX (12% vs. 0% and 18% vs.  

3%, respectively). Neurotoxicity G1-2 and G3  
were higher in BEV-CAPEOX than BEV-CAPEOX  
(41% and 9% vs. 18 and 3%, respectively). BEV-
CAPEOX arm had also higher palmar plantar  

erythrodysaesthesia G1-2 (38% vs. 21%).  

These results are similar to Bajetta et al., [29]  
and better than reported by Vasile et al., [30] . Bajetta  
et al., studied a biweekly schedule of capecitabine  
(Day 2-6) plus oxaliplatin and irinotecan (COI)  
combination that was associated with G3-4 diarrhea  

in 24% of the patients [29] . Vasile et al., reported  
that the major concern with the GONO- XELOXIRI  
regimen was the gastrointestinal toxicity, in partic-
ular, grade 3/4 diarrhea found in 30% of patients  
[30] .  

Sato et al., reported similar response rates and  

relatively higher incidence of G3-4 diarrhea [31] .  
Adverse effects associated with BEV-CAPEOX  

were similar to that recorded by Cassidy et al., [32]  
and Petrelli et al., [33] . Ducreux et al., reported  
that capecitabine plus oxaliplatin (XELOX) had  

grade 3/4 thrombocytopenia 12%, diarrhea 14%,  
neutropenia 5% without febrile neutropenia and  
neuropathy G3 in1 1% [34] .  

Bevacizumab related adverse effects were tol-
erable and manageable in both groups in form of  

G1-2 hypertension and proteinuria similar to that  

reported by Ducreux et al., [35] . No serious adverse  
effects as thromboembolic events or perforation  

were recorded.  

Median PFS was significantly higher in BEV-
CAPEOXIRI: 15 months (95% CI; 14, 16) versus  
12 months in BEV-CAPEOX group (95% CI; 11,  

13), p=0.01. Median OS was also significantly  
higher in BEV-CAPEOXIRI group (26 months)  
versus 24 months in BEV-CAPEOX (group B), p=  
0.02.  

XELOXIRI plus-Bevacizumab reported by  

Yuzhuo et al., achieved median PFS and OS of  

10.8 months (95% CI, 8.9-12.8) and 23.7 months  

(95% CI, 18.1-31.6), respectively [36] . Zarate et  
al., reported that combination of capecitabine,  
oxaliplatin, irinotecan produced a median PFS and  
OS of 12 (95% CI; 10.6-13.4) and 27 months (95%  

CI; 17.2-36.8), respectively [37] . Bajetta et al.,  
(COI) regimen achieved median PFS and OS 8.5  

and 23.5 months, respectively [29] . Similar treat-
ment outcome were reported by Fornaro et al., [38]  
and Mazard et al., [39]  who treated their patients  
with capecitabine, oxaliplatin and irinotecan com-
bination.  

Capecitabine plus oxaliplatin (XELOX)  
achieved median progression-free survival was 8.8  

months and median OS was 19.9 months, respec-
tively [34] .  

Our study figures are higher than that reported  

in NO16966 study with XELOX and FOLFOX4,  
median OS was 19.0 and 18.9 months, respectively  
Saltz et al., [40] .  

Similar results to XELOX in our study were  

reported by Rothenberg et al., [41] . Cassidy et al.,  
reported the NO16966 study, a median OS was  

19.8 months was achieved with XELOX-
bevacizumab [32] . Vasile et al., combination of  
irinotecan, oxaliplatin and capecitabine  
(XELOXIRI) achieved an overall response rate of  

67% (95% CI 51.4-82%). After a median follow-
up of 17.7 months, the median PFS and OS were  
10.1 and 17.9 months, respectively [30] .  

Our results agree with that of Maroun et al.,  

who studied a combination of irinotecan, capecit-
abine and oxaliplatin. They reported 67% objective  

response rate, 11 months median PFS and 25  

months median OS [42] .  

On univariate analysis, peritoneal metastases  
were associated with shortest median OS and me-
dian PFS which similar to results of others [43-45] .  
Worthwhile noting that BEV-CAPEOXIRI group  
in our study had relatively more patients with  

peritoneal metastases in comparison to BEV-
CAPEOX group (21% vs. 9%, respectively, p=  
0.19). Other factors that were associated with poor  
results: Poor performance status ECOG score2,  
having hepatic and other distant metastases as lung  

and bone which agree with that reported by cetin  

et al., [46] .  

Treatment in both arms of this study was con-
tinued with maintenance capecitabine and bevaci-
zumab which is reported to be of positive effect  
on treatment outcome as studied by Koopman et  

al., [47] .  
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For future study:  Larger randomized trials are  
needed to study this biweekly BEV-CAPEOXIRI  

regimen and compare it also with the intravenous  

regimen (bevacizumab + FOLFOXIRI) with con-
sideration to assess quality of life.  

Conclusion:  
BEV-CAPEOXIRI had a more favorable treat-

ment outcome (response rate, median PFS and OS)  
with lesser neurotoxicity & palmar plantar eryth-
rodysaesthesia but higher manageable diarrhea and  

leucopenia in comparison to BEV-CAPEOX for  
patients with metastatic colon cancer. Larger ran-
domized study is needed to confirm these results.  
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