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Predictors of outcome in elderly patients with metastatic 
colorectal cancer: the final results of a prospective phase II 
study of bevacizumab in combination with capecitabine as 
first-line treatment
Tomislav Omrčena, Andrija Katića, Snježana Tomićb,  
Davor Eterovićc and Eduard Vrdoljaka 

In 2011, we demonstrated that bevacizumab in 
combination with capecitabine as first-line treatment is 
effective in elderly patients with metastatic colorectal 
cancer (mCRC). We present the final results of the study 
with data on tumor molecular biology, sidedness and 
postprogression therapy. Forty patients with mCRC 
aged ≥70 years, initially treated with bevacizumab 
and capecitabine, were followed from the start of the 
treatment of metastatic disease to death. Tumor tissue 
samples were retrospectively analyzed for RAS, BRAF 
and microsatellite status. After a median follow-up time 
of 20.5 months, the median progression-free survival 
(PFS) and overall survival (OS) were 9.8 and 20.5 months, 
respectively and the objective response rate (ORR) was 
65%. Twelve patients had mutation in RAS and four 
patients in BRAF gene, which coexisted with MSI in two 
cases. Patients with the right-sided tumor had apparently, 
but not statistically significantly lower PFS (8.6 vs. 13 
months, P = 0.14) and statistically significantly lower OS 
(13 vs. 23.1 months, P = 0.046). Twelve patients with one 
or more postprogression therapy lines had significantly 
better ORR (12/12 = 100% vs. 14/28 = 50%, P = 0.003), 

median PFS (17.2 vs. 8.5 months, P < 0.001) and median 
OS (42 vs. 13 months, P < 0.001) than patients who 
received just first-line study treatment. Elderly patients 
with mCRC responded favorably to bevacizumab and 
capecitabine, especially the subgroup with the left-
sided primary tumor. In the further subset of this group, 
characterized by RAS/BRAF wild-type and MSS tumors, 
the application of postprogression therapies was feasible 
and resulted in significant prolongation of survival.  Anti-
Cancer Drugs 31:518–522 Copyright © 2020 Wolters 
Kluwer Health, Inc. All rights reserved.

Anti-Cancer Drugs 2020, 31:518–522

Keywords: elderly patients, metastatic colorectal cancer, tumor biomarkers

aDepartment of Oncology and Radiotherapy, bDepartment of Pathology, 
University Hospital of Split and cDepartment of Medical Physics, School of 
Medicine, University of Split, Split, Croatia

Correspondence to Tomislav Omrcen, MD, PhD, Department of Oncology and 
Radiotherapy, University Hospital of Split, Spinčićeva 1, 21 000 Split, Croatia
Tel: +385 91 529 7299; fax: +385 21 556 461;  
e-mail: tomislavomrcen@yahoo.com

Received 30 August 2019 Revised form accepted 12 December 2019

 

Introduction
Colorectal cancer (CRC) is the third most common can-
cer worldwide and represents the second leading cause of 
death among all cancer types [1]. The worst outcomes are 
observed in stage IV disease with the five-year relative 
survival of around 15% in the Western countries [2]. The 
implementation of novel cytotoxic agents in patients 
with definitive inoperable metastatic CRC (mCRC) 
has increased the overall survival (OS) from 12 months 
obtained with 5-fluorouracil or capecitabine-based 
chemotherapy to 17–22 months with addition of oxalip-
latin and irinotecan or their combination [3–6]. Due to 
major advances over the past decade in understand-
ing the CRC biology, the addition of biologic agents to 
chemotherapy (e.g. bevacizumab, cetuximab and pani-
tumumab) resulted in further improvements in OS for a 
subset of patients with mCRC [7–9]. Today, in selected 
patients with mCRC, the median OS has been prolonged 
to more than 3 years with doublet or triplet chemother-
apy regimens in combination with biologic agents [10,11].

The median age at diagnosis of CRC is around 65 and is 
most frequently diagnosed among people aged 65–74 with 
one-third of cases occurring in those over the age of 74 [2]. 
Elderly patients are generally less represented in clinical 
trials due to their lower performance status and comor-
bidities, resulting in limited data on treatment feasibility, 
CRC biomarkers and outcomes [12–14]. However, age has 
never become an absolute contraindication for the sys-
temic treatment of elderly patients with mCRC as several 
studies have demonstrated that this population benefits 
from chemotherapy, alone or in combination with biologic 
agents [15–18]. In 2011, our phase II study demonstrated 
that bevacizumab in combination with capecitabine as 
first-line treatment is effective and has a favorable tolera-
bility profile in elderly patients with mCRC [19]. Later, a 
large phase III trial established bevacizumab and capecit-
abine combination as one of the first-line treatment 
options for elderly patients with mCRC [20].

As we have witnessed significant advances in under-
standing the CRC biology that has occurred since we 
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published the initial results of our study, we have decided 
to reanalyze our data. Consequently, the aim of this arti-
cle is to present the updated and final results of our study 
with respect to tumor molecular biology, primary tumor 
location and feasibility of postprogression therapy.

Methods
Forty patients, aged ≥70 years, initially treated with bev-
acizumab and capecitabine in the first-line setting, were 
followed from the start of the treatment of metastatic 
disease to death. The objective response rate (ORR), 
progression-free survival (PFS) and OS were calculated 
and correlated with RAS, BRAF and microsatellite sta-
tus (MSS or MSI), primary tumor location and feasibil-
ity of postprogression therapy. In case of sufficient tissue 
volume (N = 34), tumor tissue samples were retrospec-
tively analyzed using immunohistochemical staining 
for MSS and mutational tests for RAS and BRAF status. 
For the subgroup analysis (primary tumor location and 
postprogression therapy), we used data collected from 
patients’ charts. Central and hospital ethics committees 
have reviewed and approved our research that meets 
requirements for protection of human subjects. At the 
beginning of the study, all patients signed an informed 
consent that included permission for additional analysis 
on their tumor specimens.

Tumor samples were collected from surgical resec-
tion specimens or biopsy samples of the primary CRC. 
The target DNA was amplified and detected on the 
cobas 4800 system (Roche) using cobas Mutation Tests 
kits (KRAS Mutation Test v2, BRAF/NRAS Mutation 
Test). Immunostaining was carried out on paraffin sec-
tions of tumor tissue, using Ventana anti-MLH1 (M1) 
Mouse Monoclonal Primary Antibody, Ventana anti-
PMS2 (A16-4) Mouse Monoclonal Primary Antibody, 
Ventana anti-MSH2 (G219-1129) Mouse Monoclonal 
Primary Antibody and Ventana anti-MSH6 (SP93) Rabbit 
Monoclonal Primary Antibody. Intact staining pattern is 
interpreted as unequivocal nuclear staining in viable 
tumor cells, in the presence of internal positive controls 

(nuclear staining in lymphocytes, fibroblasts or normal 
epithelium in the vicinity of the tumor). Loss of protein 
expression is interpreted as unequivocal loss of nuclear 
staining.

Data analysis
Since all patients were followed until all end-points had 
occurred, the Kaplan–Meir survival curves display the 
actual proportions, not as usually, the estimates based 
in part on censored data. The survival curves were com-
pared by the log-rank test and the hazard ratios (HR) 
were assessed from the survival curves assuming the pro-
portionality of the hazards between the subgroups ana-
lyzed. However, since there were no censored data, the 
medians of the outcomes were calculated directly from 
the data. ORR and the categorical predictors were com-
pared across the patients’ subgroups by the Fisher exact 
test (two groups) or the χ2 test (three or more groups). 
We used the MedCalc Statistical Software version 17.9.4 
(MedCalc Software bvba, Ostend, Belgium; http://www.
medcalc.org; 2017).

Results
After a median follow-up time of 20.5 months, median 
PFS and OS were 9.8 and 20.5 months, respectively, 
and the ORR was 65%. Stable disease was observed in 
another 12 patients (30%). Disease control rate was 95% 
(Table 1).

Subgroup analysis
We analyzed both the mutual association of the possible 
predictors (biomarkers, primary tumor location and the 
number of therapy lines) as well as their association with 
the study outcomes (ORR, PFS and OS). Primary tumor 
location and number of therapy lines were analyzed in all 
40 patients and biomarkers in 34 of them.

RAS
Twelve patients (35%) had mutation in the RAS gene 
(11 KRAS and 1 NRAS). There was a numerical but NS 

Table 1 The objective response rate, progression-free survival and overall survival in patients with metastatic colorectal cancer assessed 
from complete, noncensored data

ORR (%) (95% CI) PFS (months) median (range) OS (months) median (range)

P-valuea

ORR PFS OS

All patients (N = 40) 65 (55–74) 9.8 (3.5–22) 20.5 (3.5–134)    
RAS statusb       
 Mutated (N = 12) 54 (25–81) 8.7 (5.3–26) 19.1 (5.3–60) 0.46 0.95 0.96
 Wild-type (N = 22) 71 (47–88) 13 (1.9–82) 23 (3.5–134)
Primary tumor       
 Right-sided (N = 9) 56 (22–87) 8.6 (2.3–23) 13 (5.3–33) 0.69 0.14 0.046
 Left-sided (N = 31) 68 (49–84) 13 (1.9–82) 23.1 (3.5–134)
Therapy lines       
 Single (N = 28) 50 (31–69) 8.5 (1.9–82) 13 (3.5–96) 0.003 <0.001 <0.001
 Multiple (N = 12) 100 (74–100) 17.2 (6.4–28) 42 (22–134)

CI, confidence interval; ORR, objective response rate; OS, overall survival; PFS, progression-free survival.
aLog-rank test (PFS and OS); Fisher exact test (ORR).
bKnown in 34 patients.
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association between RAS status and patient outcomes 
(Table 1 and Figs. 1 and 2).

BRAF
Four patients (12%) had mutated BRAF (V600E/E2/D in 
three and K601E in one of them), and the two of these 
mutations (both V600E/E2/D) coexisted with MSI. None 
of the patients who had mutation in RAS gene had muta-
tion in BRAF gene.

MSI
There were two patients (6%) with MSI (MLH1 or PMS2 
negative immunostaining) and both had the coexistent 
mutation in BRAF gene and the right-sided primary 
tumor. The patient with PMS2 negative immunostaining 
progressed at 2.3 months and survived only 6.9 months, 

while the patient with MLH1 negative immunostaining 
survived 13 months.

Primary tumor location (sidedness)
The primary tumor was left-sided in 31 and right-sided 
in nine patients. Their ORRs were 68% and 56%, respec-
tively. Patients with the right-sided tumor had apparently 
but not significantly lower PFS and significantly lower OS 
(Table 1 and Figs. 3 and 4). Out of 34 patients analyzed 
for biomarkers, BRAF mutation was present in three out of 
seven patients with the right-sided primary tumor and only 
in one out of 27 patients with the left-sided primary tumor.

Feasibility of postprogression therapy
Compared to 12 patients with two or more therapy lines 
(10 patients with four, one patient with three and one 

Fig. 1

Progression-free survival (PFS) in 34 patients with metastatic colorec-
tal cancer (mCRC), completely followed (no censored data) according 
to RAS status.

Fig. 2

Overall survival (OS) in 34 patients with metastatic colorectal cancer 
(mCRC), completely followed (no censored data) according to RAS 
status.

Fig. 3

Progression-free survival (PFS) in 40 patients with metastatic colorec-
tal cancer (mCRC), completely followed (no censored data) according 
to sidedness of primary tumor.

Fig. 4

Overall survival (OS) in 40 patients with metastatic colorectal cancer 
(mCRC), completely followed (no censored data) according to sided-
ness of primary tumor.



Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Predictors of outcome in elderly with metastatic colorectal cancer Omrčen et al. 521

patient with two therapy lines), 28 patients with a sin-
gle therapy line had markedly lower ORR, PFS and OS 
(Table 1 and Fig. 5). Eleven out of 12 patients with two 
or more therapy lines had left-sided primary tumors and 
they all had RAS and BRAF ‘wild type’ and microsatellite 
stable (MSS) tumors (P = 0.002).

Discussion
Overall, the response to bevacizumab/capecitabine combi-
nation therapy and the survival outcomes of older patients 
with mCRC in our study are similar to the results obtained 
in younger patients with mCRC [15,21]. In our study, the 
prevalence of mutations in RAS and BRAF, as well MSI are 
also close to those observed in general mCRC population, 
what is in contrast to the reported age-related increase of 
mutations in RAS, BRAF and MSI [22,23]. However, we 
were not able to demonstrate an association of RAS status 
with the disease progression or survival, while the data for 
BRAF status and MSI are too scarce for meaningful inter-
pretation, which is probably partly related to a small num-
ber of patients analyzed in our study. Importantly to state 
here, our patients with RAS wild-type tumors have not 
received anti-EGFR directed therapy due to lack of reim-
bursement of such treatment option at that time in Croatia. 
Apparently, our results contradict a large body of evidence 
that RAS mutations are associated with a poor prognosis 
in mCRC [24]. However, RAS-mutated mCRC predicts 
resistance to anti-EGFR therapy, while bevacizumab is 
effective regardless of RAS status [25,26]. When viewed 
from a different angle, our results ascertain, rather than dis-
pute the value of RAS status as mCRC biomarker. To see 
this one should first observe that the right-sided CRC is 
associated with poorer prognosis than the left-sided tumor, 
in this, as well as in other reports [27]. Further, in a subset of 
12 patients, all of which having RAS/BRAF wild-type and 

MSS tumors and 11 of which being the left-sided, we were 
able to give one or more postprogression therapy lines, 
which almost tripled the median survival compared to the 
rest of patients without postprogression therapy. However, 
much larger study is required to ascertain or disapprove 
the association of RAS status with primary tumor sideness 
and outcome in elderly patients with mCRC [28,29]. Due 
to the relatively small sample size, which is the main lim-
itation of our study, the eventual small effects might have 
been left unobserved. The main strength of our study is its 
prospective nature as well as the fact that all patients were 
followed until all end-points had occurred.

In conclusion, older patients with mCRC in our study 
exhibited a good response to bevacizumab/capecitabine 
combination therapy, with outcomes comparable to 
younger patients. In about one-third of the patents, the 
introduction of the postprogression therapy lines was fea-
sible, yielding excellent survival outcomes.
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