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Abstract

Purpose: Mutations in K-ras gene are found in 30–40% of colorectal carcinoma 
(CRC) and are associated with poor response to Cetuximab or Panitumumab. 
Thus, K-ras testing is mandatory for patients with metastatic CRC (mCRC) 
but genotyping mistakes can be a result of many factors. The combination of 
Capecitabine with Irinotecan (XELIRI) was proven effective and addition 
of Bevacizumab as well as Cetuximab was studied with good tolerance and 
promising results. The aim of this study was to compare the efficacy and safety 
of XELIRI-Bevacizumab with that of XELIRI-Cetuximab in the first-line 
treatment of K-ras wild type mCRC. 
Patients and methods: This is pilot study including 20 patients with mCRC K-ras 
wild type treated at Saudi German hospital, KSA & private center in Cairo, Egypt. 
The primary objective was to confirm non-inferiority of XELIRI-Bevacizumab 
compared with XELIRI-Cetuximab for progression-free survival (PFS). 
Results: At median follow up of 12 months, the overall response rate (ORR) 
was 45% with 1-year PFS 75%. Comparing the 2 arms, ORR was 50% in Arm 
1 compared to 40% in Arm 2 (p=0.952) while clinical benefit was 60% in both 
arms. PFS at 1-year was 80% in Arm 1 versus 70% in Arm 2 (p=0.612) with HR 
0.63 (95%CI 0.10 - 3.79).
Conclusion: Adding Bevacizumab to XELRI is not inferior to adding Cetuximab 
to the same regimen in 1st line therapy of K-ras wild mCRC with acceptable and 
manageable toxicity profiles and maybe preferable in absence of accurate and 
reliable K-ras testing. 

Introduction

Colorectal cancer (CRC) is the third most common malignancy worldwide 
in both males and females, and is the second leading cause of cancer related 
mortality in western countries.1 In Egypt, it is the 7th common malignancy with 
an annual incidence of 3.3%.2

Despite improvements in the screening programs, 20% of patients present with 
metastatic tumors.1

K-ras, an essential component of the EGFR signaling cascade, can acquire 
mutations in exon 2, isolating the pathway from the effect of EGFR thus 

rendering EGFR inhibitors ineffective. Mutations in the K-ras gene are found 
in 30%–40% of colorectal tumors 3 and are associated with a poor response 
to Cetuximab or Panitumumab.4 Independent reanalysis of eight randomized 
clinical trials showed inadequate response for these drugs when a K-ras codon 12 
or codon 13 mutation was present 5. As a result, K-ras testing is now mandatory 
at the presentation of metastatic disease in patients with CRC.6-7 K-ras mutation 
in CRC were found to have relations to the patients’ age and sex; with the K-ras 
mutations being much less frequent in male than female patients at younger 
ages (< 40 years, odds ratio < 0.014). The low frequency might indicate that a 
different, ras-independent, pathway to neoplasia is dominating in the colon of 
younger males.8

For decades, treatment of mCRC was limited to 5-fluorouracil (5FU) / 
Leucovorin (LV), with a median OS of about 12 months.9 Oral fluoropyrimidines 
(Capecitabine, Uracil) showed better response rates (RR) and better tolerability, 
as compared to the infusional 5FU, with comparable OS benefits.10-11 
Two other chemotherapy agents, i.e. Irinotecan and Oxaliplatin, have shown 
activity in the treatment of mCRC when combined to fluoropyrimidine 
backbone, providing a variety of regimens (FOLFOX, FOLFIRI, IFL, XELOX, 
XELIRI…), with improvements in RR, progression free survival (PFS) and OS 
as compared to 5FL/LV only.12-15

Recently, the introduction of targeted therapies in the treatment of mCRC has 
greatly improved the outcomes. Two types of monoclonal antibodies were 
approved for the clinical use in mCRC; the anti vascular endothelial growth factor 
(VEGF) receptor antibody, bevacizumab and the anti epidermal growth factor 
receptor (EGFR) antibodies: Cetuximab and Panitumumab.16-18 The combination 
of Capecitabine with Irinotecan (CAPIRI) was proven effective and safe in a 
large randomized trial.19 Addition of Bevacizumab to XELIRI was shown to be 
not inferior to FOLFIRI-Bev in randomized studies.20-22 Also, Cetuximab was 
studied in addition to XELIRI with good tolerance and promising results.23

The aim of this study was to compare the efficacy and safety of XELIRI-
Bevacizumab with that of XELIRI-Cetuximab in the first-line treatment of K-ras 
wild type metastatic colorectal carcinoma (mCRC).
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Patients and methods

This pilot study included 20 patients with metastatic K-ras wild type colorectal 
carcinoma treated at Saudi German hospital, KSA & a private center in Cairo, 
Egypt. The primary study objective was to confirm non-inferiority of XELIRI-
Bevacizumab compared with XELIRI-Cetuximab for progression-free survival 
(PFS) in patients with K-ras wild type mCRC.
Inclusion criteria:
1. Pathologically proven adenocarcinoma of colorectal origin
2. metastases radiologically documented that couldn’t be resected with 

curative intent
3. No detected mutations in codon 12 and 13 of K-ras gene by real time PCR 

on primary resection block or metastatic disease if feasible.
4. at least one measurable lesion according to the Response Evaluation 

Criteria in Solid Tumors (RECIST) criteria
5. Previous adjuvant chemotherapy (FOLFOX) more than 6 months prior to 

enrollment.
6. Eastern Cooperative Oncology Group (ECOG) performance status score 

of 0-2.
7. Age : 18 years or more .
8. Gender : both male and females.
9. Good cardiac, renal & hepatic functions.
10. written informed consent.

Exclusion criteria:
1. Evidence of any CNS metastases.
2. Bleeding tendency.
3. Severe co-morbid disease including uncontrolled hypertension.
4. Patients with second malignancy.
5. History of anti-cancer agents in the last 6 months.

All patients underwent complete history taking, physical examination, laboratory 
investigations including: complete blood count, serum creatinine, prothrombin 
time & concentration, ALT, AST, serum albumin, total & direct bilirubin. 
Imaging investigations included:  C.T scanning of chest, abdomen & pelvis for 
assessment of metastatic disease 
All patients were treated for 1st line metastatic disease with systemic chemotherapy 
XELIRI (Capecitabine PO 1700 mg/m2/d in 2 divided doses at days 1-14 plus 
Irinotecan 200 mg/m2 over 90 minutes i.v infusion on day 1 only) every 3 weeks 
plus either Bevacizumab 7.5 mg/Kg every 3 weeks (Arm 1) or Cetuximab 
weekly (initially 400 mg/m2 I.V. [120 minutes], subsequently 250 mg/m2 [30 
minutes]) (Arm 2). Routine antiemetic prophylaxis with a 5-hydroxytryptamine-
3-receptor antagonist was used in both arms. Treatment was administered until 
disease progression, unacceptable toxicity or consent withdrawal.
Patients were assessed for toxicity before each cycle using the National Cancer 
Institute Common Toxicity Criteria version 3.0.24 Chemotherapy was delayed 
until recovery if neutrophils were less than 1.5×109/L or platelets less than 
100×109/L, or for significant (more than grade-II) persisting non-hematologic 
toxicity. 
Response to treatment was evaluated using CT scan with contrast every 9 weeks 
according to the RECIST criteria.25

Statistical analysis

The primary endpoint of the study was PFS. Secondary endpoints were clinical 
benefit and safety profile.
PFS was defined as the interval from the time of enrolment to the date of first 
documented disease progression or patient’s death from any cause. Clinical 
benefit was defined as partial or complete response in addition to stable disease. 
The primary analysis of PFS was of the non-inferiority of Arm 1 to Arm 2, as 
measured by the hazard ratio HRArm1/Arm2 with a non-inferiority margin of 1.40; H0 
was rejected if the upper limit of the 95% confidence interval (CI) was less than 
the non-inferiority margin. The Kaplan–Meier method was used to estimate PFS 
curves, and log-rank test was used to compare curves. Cox proportional hazards 
modeling was used to calculate hazard ratio (HR) and confidence intervals (CIs). 
Χ2-tests were used to compare toxicity and response rates. P-values less than 
0.05 were considered statistically significant for all comparisons. SPSS program 
(version 17.0) was used for all analyses.

Results

From June 2009 to December 2010, twenty patients with unresectable mCRC 
were enrolled into the study. The median age for the studied patients was 56.5 
years (range 43 - 69) with 65% of them had PS 0-1 at presentation. Liver was the 
most common site of metastasis in both arms (80% in Bevacizumab arm versus 
100% in Cetuximab arm). Both arms were well balanced with no difference 
regarding age, PS as well as sites of metastasis. Detailed clinicopathological 
characteristics are shown in table (1).
At a median follow up of 12 months, the overall response rate (ORR) was 45%.  
Comparing the 2 arms, the ORR was 50% in Arm 1 compared to 40% in Arm 2 
(p=0.952) while clinical benefit was 60% in both arms [table 2]. 
Regarding survival, 1-year PFS for the whole group was 75%. Comparing both 
arms, 1-year PFS was 80% in Arm 1 versus 70% in Arm 2 (p=0.612) with HR 
0.63 (95%CI 0.10 - 3.79) [Figure 1].
Concerning toxicity, both regimens were well tolerated; diarrhea was the most 
encountered adverse event in both arms (50% in Cetuximab arm & 20% in 
Bevacizumab arm) while hand & foot skin reaction was encountered in 10% of 
patients in each arm. [Table 3] 

Discussion

Median survival of patients with metastatic CRC has been considerable improved 
with FOLFIRI or FOLFOX regimens.13-15

Addition of monoclonal antibodies targeting either VEGF or EGFR to Irinotecan 
combination chemotherapy in mCRC has demonstrated an increase in RR, PFS 
and mOS compared with chemotherapy alone.18,26

Moreover, the use of the oral fluoropyrimidine Capecitabine with Irinotecan 
(XELIRI) in combination with Bevacizumab or Cetuximab has been reported to 
be safe and effective in the first-line treatment for metastatic CRC.27-30

To the best of our knowledge, the current study is the first randomized trial 
comparing Bevacizumab versus Cetuximab in combination with the outpatient 
XELIRI regimen. The primary endpoint was met as no statistically significant 
difference has been observed between the two treatment arms. 
The efficacy parameters of XELIRI-Bevacizumab are in same range with that 
reported in previous trials. ORR was 50% with 1 year PFS 80% in our study 
trial compared to 40% and 43% in Souglakos et al20; same as regard XELIRI-
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Cetuximab regimen, ORR was 40% with 1-year PFS 70% similar to Uygun et 
al22 who reported ORR of 41.2% and 1-year PFS 55.4%.
Earlier trials evaluating chemotherapy regimen with Capecitabine and Irinotecan 
had showed that XELIRI regimen was associated with unacceptable incidences 
of severe gastrointestinal adverse effects with grade 3-4 diarrhea up to 36% of 
patients.19,31 These effects were not seen in recent studies that used lower doses 
of both Capecitabine and Irinotecan without compromising efficacy which we 
used in our study.
Drugs targeting EGFR had improved survival in metastatic colorectal cancer. 
However, these therapies are effective only in patients harboring a tumor with 
a wild-type KRAS gene.17,32-33 Thus, the appropriate selection of patients with 
colorectal cancer for treatment with anti-EGFR drugs is a major challenge. 
Genotyping mistakes can be a result of many factors. A very important factor is 
the starting material as the type of fixative used has an impact on the quality of 
the assay. Some fixatives such as non buffered formalin do not allow molecular 
testing as it leads to low DNA quality.34 This might be the cause of false results. 
Another important issue in K-ras genotyping is the method used for testing. Two 
basic methods are predominantly used for KRAS testing: DNA sequencing and 
allele-specific PCR. Sequencing is usually used to detect point mutations but 
its major disadvantage is that it is less sensitive, and in samples with low tumor 
content, analysis might be difficult.35 Allele-specific PCR is more sensitive but 
tests for only a subset of the most common mutations, whereas sequencing can 
detect all possible mutations.36 Thus, in the absence of a national external quality 
assessment scheme, accurate and reliable K-ras testing is questionable and hence 
drugs depending on that test should be used with caution.
The major limitations of our study were the small number of patients included as 
well as the short follow up time, which might have influenced our findings and 
resulting in broad confidence intervals.  
Although our results should be confirmed by prospective, randomized, phase-
III trial, we think that they contribute to the literature because efficacy of 
Bevacizumab in comparison to anti-EGFR Cetuximab or Panitumumab in K-ras 
wild type mCRC was never studied until the recent presentation of results of 
FIRE-3 study in ASCO 2013 which was presented as Late breaking abstract 
showing better response rate of FOLFIRI-Cetuximab compared to FOLFIRI-
Bevacizumab (72.2% vs 63.1%) but with no difference in PFS.  

In conclusion, adding Bevacizumab to outpatient regimen XELIRI is not 
inferior to adding Cetuximab to the same regimen in the 1st line therapy of K-ras 
wild type mCRC with acceptable and manageable toxicity profiles and maybe 
preferable in absence of accurate and reliable K-ras testing. 
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Tables

Table 1: Patients’ characteristics according to treatment arm

Characteristics XELIRI-
Bevacizumab

N = 10 

XELIRI-
Cetuximab

N = 10 

p- value

Age 
(years)

Mean (SD) 54 (7.6) 58 (8.8) 0.31

Median (range) 55 (43 – 68) 61 (45 – 69)

PS 0-1 8 5 0.16

2 2 5

Site of 
metastasis

Liver 8 10 0.136

Bone 4 5 0.653

Lung 2 1 0.531

 Table 2: Response according to treatment arm

XELIRI-
Bevacizumab

N= 10 (%)

XELIRI-
Cetuximab
N= 10 (%)

p- value

Complete response 1 (10) 1 (10)

0.952
Partial response 4 (40) 3 (30)

Stable disease 3 (30) 3 (30)

Disease Progression 2 (20) 3 (30)

Objective response 5 (50) 4 (40) 0.653

Clinical benefit 8 (80) 7 (70) 0.606

Table 3: Adverse events according to treatment arm

XELIRI-
Bevacizumab

N= 10 (%)

XELIRI-
Cetuximab
N= 10 (%)

p- value

Diarrhea 2 (20) 5 (50) 0.160

Vomiting 2 (20) 0 (0) 0.136

Hand & Foot Syndrome 1 (10) 1 (10) 0.763

Neutropenic fever 1 (10) 0 (0) 0.305
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Figures

Fig 1: Progression Free Survival according to treatment arm.

References

1. Jemal A, Siegel R, Xu J and Ward E: Cancer Statistics 2010. CA Cancer J 
Clin 60: 277-300, 2010.

2. National Cancer Registry Program of Egypt (NCRPE) 2010. http://www.
cancerregistry.gov.eg/.  accessed  online 10 Jul. 2013

3. Brink M, de Goeij AF, Weijenberg MP, et al: K-ras oncogene mutations in 
sporadic colorectal cancer in The Netherlands Cohort Study. J Carcinog 24: 
703-710, 2003.

4. Barault L, Veyrie N, Jooste V, et al: Mutations in the RAS, MAPK, PI3K 
signaling network correlate with poor survival in a population-based series 
of colon cancers. Int. J. Cancer 122: 2255-2259, 2008.

5. Allegra CJ, Jessup JM, Somerfield MR, et al: ASCO provisional clinical 
opinion: testing for KRAS gene mutations in patients with metastatic 
colorectal carcinoma to predict response to anti–epidermal growth factor 
receptor monoclonal antibody therapy. J Clin Oncol 27: 2091-2096, 2009.

6. Amado RG, Wolf M, Peeters M, et al: Wild-type KRAS is required for 
Panitumumab efficacy in patients with metastatic colorectal cancer. J Clin 
Oncol 26: 1626-1634, 2008.

7. De Roock W, Piessevaux H, De Schutter J, et al: KRAS wild-type state 
predicts survival and is associated to early radiological response in metastatic 
colorectal cancer treated with Cetuximab. Ann Oncol 19: 508-515, 2008.

8. Breivik J, Meling GI, Spurkland A, et al: K-ras mutation in colorectal 
cancer: relations to patient age, sex and tumour location. Br J Cancer 69: 
367- 371, 1994.

9. Thirion P on behalf of The Meta-Analysis Group in Cancer: Modulation of 
fluorouracil by Leucovorin in patients with advanced colorectal cancer: an 
updated meta-analysis. J Clin Oncol 22: 3766- 3775, 2004.

10. Van Cutsem E, Twelves C, Cassidy J, et al: Oral Capecitabine compared 
with intravenous Fluorouracil plus Leucovorin in patients with metastatic 
colorectal cancer: results of a large phase III study. J Clin Oncol 19: 4097-
4106, 2001.

11. Díaz-Rubio E, Tabernero J, Gómez-España A, et al: Phase III study 

of Capecitabine plus Oxaliplatin compared with continuous-infusion 
Fluorouracil plus Oxaliplatin as first-line therapy in metastatic colorectal 
cancer: final report of the Spanish Cooperative Group for the Treatment of 
Digestive Tumors Trial. J Clin Oncol 25: 4224-4230, 2007.

12. Cunningham D, Sirohi B, Pluzanska A, et al. Two different first-line 
5-Fluorouracil regimens with or without Oxaliplatin in patients with 
metastatic colorectal cancer. Ann Oncol 20: 244-250, 2009.

13. DeGramont A, Figer A, Seymour M, et al: Leucovorin and Fluorouracil with 
or without Oxaliplatin as first-line treatment in advanced colorectal cancer. J 
Clin Oncol 18: 2938-2947, 2000.

14. Goldberg RM, Sargent DJ, Morton RF, et al: A randomized controlled trial 
of Fluorouracil plus Leucovorin, Irinotecan, and Oxaliplatin combinations 
in patients with previously untreated metastatic colorectal cancer. J Clin 
Oncol 22: 23-30, 2004.

15. Saltz L, Cox J, Blanke C, et al: Irinotecan plus Fluorouracil and Leucovorin 
for metastatic colorectal cancer. N Engl J Med 343: 905-914, 2000.

16. Van Cutsem E.: The multidisciplinary management of gastrointestinal 
cancer. Best Pract Res Clin Gastroenterol 21: 919-920, 2007.

17. Cunningham D, Humblet Y, Siena S, et al: Cetuximab monotherapy and 
Cetuximab plus Irinotecan in Irinotecan-refractory metastatic colorectal 
cancer. N Engl J Med 351: 337-345, 2004.

18. Van Cutsem E, Köhne CH, Hitre E, et al: Cetuximab and chemotherapy as 
initial treatment for metastatic colorectal cancer. N Engl J Med 360: 1408-
1417, 2009.

19. Koopman M, Antonini NF, Douma J, et al: Sequential versus combination 
chemotherapy with Capecitabine, Irinotecan, and Oxaliplatin in advanced 
colorectal cancer (CAIRO): a phase III randomised controlled trial. Lancet 
370: 135-142, 2007. 

20. Souglakos J, Ziras N, Kakolyris S, et al. Randomised phase-II trial of 
CAPIRI (Capecitabine, Irinotecan) plus Bevacizumab vs FOLFIRI (Folinic 
acid, 5-fluorouracil, Irinotecan) plus Bevacizumab as first-line treatment of 
patients with unresectable/metastatic colorectal cancer (mCRC). Br J cancer 
106: 453-459, 2012.

21. Pectasides DG, Xanthakis I, Makatsoris T, et al: Irinotecan/Capecitabine 
(XELIRI) plus Bevacizumab versus Irinotecan/Fluorouracil/Leucovorin 
(FOLFIRI) plus Bevacizumab as first-line treatment in patients with 
metastatic colorectal cancer: a randomized phase III trial of the Hellenic 
Cooperative Oncology Group (HeCOG). J Clin Oncol 28 (15s): abstr 3541, 
2010.

22. Uygun K, Bilici A, Kaya S, et al: XELIRI plus Bevacizumab compared with 
FOLFIRI plus Bevacizumab as First-Line Setting in Patients with Metastatic 
Colorectal Cancer: Experiences at Two-Institutions. Asian Pacific J Cancer 
Prev 14: 2283-2288, 2013.

23. Cartwright T, Kuefler P, Cohn A, et al: Results of a phase II trial of Cetuximab 
plus Capecitabine/Irinotecan as first-line therapy for patients with advanced 
and/or metastatic colorectal cancer. Clin colorectal cancer 7: 390-397, 2008.

24. Trotti A, Colevas AD, Setser A, et al: CTCAE v3.0: development of a 
comprehensive grading system for the adverse effects of cancer treatment. 
Semin Radiat Oncol 13: 176-181, 2003.

25. Therasse P, Arbuck SG, Eisenhauer EA, et al: New guidelines to evaluate 
the response to treatment in solid tumors. J Natl Cancer Inst 92: 205-216, 
2000.

26. Hurwitz H, Fehrenbacher L, Novotny W, et al: Bevacizumab plus Irinotecan, 
Fluorouracil and Leucovorin for metastatic colorectal cancer. N Engl J Med 
350: 2335-2342, 2004.

27. Schmiegel W, Reinacher-Schick A, Arnold D, et al: Capecitabine/irinotecan 



Pan Arab Journal of Oncology  |  vol 6; issue 4  |  December 2013                      www.amaac.org10

Original Article

or capecitabine/oxaliplatin in combination with bevacizumab is effective 
and safe as first-line therapy for metastatic colorectal cancer: a randomized 
phase II study of the AIO colorectal study group. Ann Oncol 24: 1580-1587, 
2013.

28. Renouf DJ, Welch S, Moore MJ, et al: A phase II study of Capecitabine, 
Irinotecan and Bevacizumab in patients with previously untreated metastatic 
colorectal cancer. Cancer Chemother Pharmacol 69: 1339-1344, 2012.

29. Pectasides D, Papaxoinis G, Kalogeras KT, et al: XELIRI-Bevacizumab 
versus FOLFIRI-Bevacizumab as first-line treatment in patients with 
metastatic colorectal cancer: a Hellenic Cooperative Oncology Group phase 
III trial with collateral biomarker analysis. BMC cancer 12: 271, 2012.

30. Ducreux M, Adenis A, Pignon J, et al: Efficacy and safety of Bevacizumab-
based combination regimens in patients with previously untreated 
metastatic colorectal cancer: Final results from a randomised phase II study 
of Bevacizumab plus 5-Fluorouracil, Leucovorin plus Irinotecan versus 
Bevacizumab plus Capecitabine plus Irinotecan (FNCLCC ACCORD 
13/0503 study). Eur J Cancer 49: 1236-1245, 2013.

31. Fuchs CS, Marshall J, Mitchell E, et al: Randomized controlled trial of 
Irinotecan plus infusional, bolus, or oral fluoropyrimidines in first-line 
treatment of metastatic colorectal cancer: results from the BICC-C Study. J 
Clin Oncol 25: 4779-4786, 2007.

32. Van Cutsem E, Peeters M, Siena S, et al. Open-label phase III trial of 
Panitumumab plus best supportive care compared with best supportive care 
alone in patients with chemotherapy-refractory metastatic colorectal cancer. 
J Clin Oncol 25: 1658-1664, 2007.

33. Bokemeyer C, Bondarenko I, Hartmann JT, et al. Efficacy according to 
biomarker status of Cetuximab plus FOLFOX-4 as first-line treatment for 
metastatic colorectal cancer: the OPUS study. Ann Oncol 22: 1535-1546, 
2011.

34. Hunt JL: Molecular pathology in anatomic pathology practice: a review of 
basic principles. Arch Pathol Lab Med 132: 248-260, 2008.

35. Ogino S, Kawasaki T, Brahmandam M, et al: Sensitive Sequencing Method 
for KRAS Mutation Detection by Pyrosequencing. J Mol Diagn 7: 413-421, 
2005.

36. Angulo B, García-García E, Martínez R, et al: A Commercial Real-Time 
PCR Kit Provides Greater Sensitivity than Direct Sequencing to Detect 
KRAS Mutations: A Morphology-Based Approach in Colorectal Carcinoma. 
J Mol Diagn 12: 292-299, 2010.


