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The efficacy and safety of capecitabine plus bevacizumab
combination as first-line treatment in elderly metastatic colorectal
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Abstract

Aim The optimal treatment in older persons with meta-

static colorectal cancer (mCRC) is complicated by a lack of

general agreement. The aim of this study was to evaluate

the activity of bevacizumab plus capecitabine combination

in elderly mCRC patients who were not suitable for

chemotherapy with irinotecan and oxaliplatin-containing

regimens.

Materials and methods Seventy years and older patients

with metastatic colorectal carcinoma were included in this

retrospective study. Bevacizumab was administered at a

dose of 7.5 mg/kg on day 1 as an intravenous (IV) infusion

over 30–90 min every 21 days, and capecitabine was pre-

scribed at 1000 mg/m2 twice daily on days 1–14 of the

same 21-day schedule.

Results Eighty-two consecutive patients (47 men, 35

women) were included in the study. The mean age was

75.5 (SD 3.9, range 70–87). Half of the patients were older

than 75 years. There were 55 patients (67.1 %) with a good

Eastern Cooperative Oncology Group (ECOG) perfor-

mance status (PS: 0–1) and the remaining 27 patients

(32.9 %) had a poor ECOG performance status (PS: 2).

With a median follow-up period of 18.5 months, the

median progression-free survival (PFS) was 10 months

(95 % CI, 7.8–12.1) and the median OS was 25 months

(95 % CI, 18.6–31.3). The main toxicities recorded were

non-hematological. Thirty-one patients (37 %) experienced

grade 3/4 adverse events, the most common being hand–

foot syndrome (9.8 %). No fatal toxicity resulting from this

regimen was recorded.

Conclusions Considering the toxicity profile and survival

outcomes, the combination regimen of capecitabine and

bevacizumab is a potentially feasible treatment option in

elderly mCRC patients.

Keywords Capecitabine � Bevacizumab � Elderly � Older

patients � Metastatic colorectal cancer

Introduction

The survival of patients with metastatic colorectal carci-

noma (mCRC) has improved dramatically over the past

decade, largely owing to the therapeutic advances includ-

ing oxaliplatin and irinotecan-containing and molecular

targeted therapies [1–4].

The value of therapy is, however, counterbalanced by

increased even prohibitive toxicity, particularly among

elderly patients who often have co-existing medical con-

ditions and poor performance status. One of the contro-

versies in colon cancer relates to the management of this

population. Although advanced age alone is not a consis-

tent predictive value of outcome, elderly mCRC patients

may suffer increased risk of side effects due to comor-

bidities and psychosocial care issues. Many oncologists do

preferentially not utilize conventional multiagent

chemotherapy in elderly patients, because of concerns

about toxicity [5]. However, growing evidence suggests

that cancer in older age is often undertreated [6, 7]. Given

the limited number of trials there is currently no consensus
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on the optimal management of elderly mCRC patients and

treatment of them remains an area of unmet medical need.

Several trials have been concerned that single agent

fluoropyrimidines are better tolerated in the older popula-

tion [8]. In this ground, the oral prodrug of 5-Fluorouracil,

capecitabine offers an attractive alternative to continuous

5-Fluorouracil in terms of relative ease of administration,

favorable tolerability and no requirement for premedication

[9–11]. Colorectal cancer is among the several malignant

tumors that are dependent on angiogenesis to support their

growth and metastasis. Bevacizumab is a humanized

monoclonal antibody that targets vascular endothelial

growth factor (VEGF-A), a major target for anti-angio-

genic therapy. It has demonstrated a survival benefit in

both the first and second-line treatment of mCRC [2, 12,

13]. Moreover, the survival benefit of adding bevacizumab

to fluoropyrimidine-based chemotherapy in patients aged

[65 years are comparable with those of the younger

population [14].

Treatment options for elderly patients who are not

candidates for combination cytotoxic chemotherapy are

limited. We performed a retrospective study to investigate

the clinical efficacy, tolerability and safety data with the

use of capecitabine combined with bevacizumab in the

elderly population with mCRC who are not eligible for

irinotecan or oxaliplatin-based combination regimens.

Materials and methods

Patients

The study consisted of patients with mCRC who were

70 years or older and given capecitabine plus bevacizumab

as first-line treatment due to ineligibility for irinotecan or

oxaliplatin-based combination regimens. Medical records

of patients were retrospectively reviewed. Clinical and

pathologic features including age, gender, performance

status (PS), comorbidities, site of primary tumor, K-RAS/

N-RAS tumor status, stage at diagnosis, metastatic sites,

previous therapies were collected. The PS was graded

according to the ECOG scale. Eligible patients were

required to have histologically or cytologically proven

adenocarcinoma of the colon or rectum. They had to take

no prior chemotherapeutic regimen for metastatic disease.

Patients initially diagnosed with early or locally advanced

stage who subsequently progressed to metastatic disease

were also included in the study. Patients relapsed at least

6 months after the completion of adjuvant chemotherapy

were allowed. Other inclusion criteria included ineligibility

for local therapy, at least one lesion that was measurable by

computed tomography or magnetic resonance imaging.

Ineligibility criteria included presence of metastasectomy,

history of other malignancies except adequately treated

basal or squamous cell skin cancer, adjuvant therapy in

previous 6 months, uncontrolled hypertension and evi-

dence of clinically significant bleeding diathesis or under-

lying coagulopathy.

Treatment

Bevacizumab was administered at a dose of 7.5 mg/kg on

day 1 as an intravenous (IV) infusion over 30–90 min

every 21 days, and capecitabine was prescribed at

1000 mg/m2 twice daily on days 1–14 of the same 21-day

schedule. Tumor response was assessed with response

evaluation criteria in solid tumors (RECIST) every

9 weeks or sooner if disease progression was suspected.

Overall response rate (ORR) was defined as a complete

response (CR) or partial response (PR) persisting for at

least 4 weeks. Disease control rate was defined as the sum

of the ORR and stable disease (SD). Adverse events were

assessed according to the National Cancer Institute com-

mon terminology criteria for adverse events version 4.0

scale.

Statistical analysis

Overall survival (OS) was calculated as the time from the

first day of bevacizumab plus capecitabine treatment until

death of any cause. PFS was defined as the interval from

the date of the first day of bevacizumab plus capecitabine

treatment to the date of objective disease relapse or death

from any cause. Data were censored on the date of last

contact. Estimates of survival rates were derived by the

Kaplan–Meier method and comparisons were made using

the log-rank test. SPSS 22.0 statistical software (SPSS Inc,

Chicago, IL, USA) was used for all analyses with an alpha

level of 5 % considered to indicate statistical significance.

Results

Patient characteristics

Between March 2000 and October 2014, a total of 82

patients (47 men, 35 women) were included in the study.

Because not every patient was stage IV at diagnosis, the

period of metastatic state started in September 2006.

Baseline characteristics of patients are outlined in Table 1.

Mean age was 75.5 years (SD ±3.9, range 70–87). Half of

the patients were older than 75 years. There were 55

patients (67.1 %) who had good PS (ECOG PS: 0–1).

Thirty-seven patients had available K-RAS tumor status.
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Of these, 14 patients had wild-type K-RAS tumors and 23

had mutant-type K-RAS tumors. At the time of diagnosis,

43 patients (52.4 %) were stage IV. The predominant

metastatic site was the liver (61 patients, 74.4 %). Lung

metastasis occured in 26 patients (31.7 %). The majority of

patients (68.3 %) had at least one comorbidity, the most

common of which was arterial hypertension seen in 38

patients (46.3 %).

Treatment

Overall response rate was recorded in 36 patients (43.9 %),

including 1 CR (1.2 %) and 35 PR (42.6 %). Twenty-five

patients (30.5 %) achieved SD and 21 patients (25.6 %)

experienced progressive disease. The rate of tumor control

was 74.4 %. The median number of cycles of chemother-

apy administered was 6 (3–19). The median relative dose

intensity was 92 % and 91.4 % for capecitabine and

bevacizumab, respectively. Thirteen patients (15.8 %)

went on to receive chemotherapy after disease progression.

The additional line of treatment was irinotecan-containing

combination chemotherapy in 11 patients and oxaliplatin-

containing regimen in 2 patients.

Survival

With a median follow-up period of 18.5 months, the

median PFS was 10 months (95 % CI 7.8–12.1) and the

median OS was 25 months (95 % CI 18.6–31.3). The OS

and PFS of patients are provided in Figs. 1 and 2, respec-

tively. Multivariate analysis of clinical factors showed that

female gender adversely affects OS (P = 0.039, HR: 0.56

95 % CI 0.333–0.971). However, age, performance status,

comorbidities, elevated carcinoembryonic antigen were not

significantly prognostic for PFS or OS. Overall survival in

relation to gender is presented in Fig. 3.

Toxicity

No patient died as a direct consequence of treatment. The

main toxicities recorded were non-hematological. Toxicity

was grade 1 or 2 in the majority of cases, with asthenia (50

cases, 60.9 %) representing the most frequent adverse

event, followed by hand–foot syndrome (36 cases, 43.9 %)

and nausea (30 cases, 36.5 %). Thirty-one patients (37 %)

experienced grade 3 or 4 adverse events, the most common

being hand–foot syndrome (9.8 %), hypertension (8.5 %),

nausea (6.1 %) and diarrhea (6.1 %). Adverse events

leading to permanent therapy discontinuation occurred in 9

patients (10.9 %) and reasons were as follows: hyperten-

sion (2 cases), gastrointestinal hemorrhage (1 case), cere-

Table 1 Baseline characteristics of patients

n %

Age (mean) 75.5 (70–87)

Age (groups)

70–75 41 50.0

76–80 28 34.1

[80 13 15.9

Gender

Female 35 42.7

Male 47 57.3

ECOG PS

0 8 9.8

I 47 57.3

II 27 32.9

Location of primary tumor

Colon 54 65.9

Rectum 24 29.3

Rectosigmoid 4 4.8

Stage at diagnosis

I 1 1.2

II 19 23.2

III 19 23.2

IV 43 52.4

Site of metastasis

Liver only 42 51.2

Liver 61 74.4

Lung 26 31.7

Lymph nodes 9 11.0

Peritoneum 3 3.6

Bone 2 2.4

Adnexa 1 1.2

Surrenal 1 1.2

Spleen 1 1.2

Previous treatment

Surgical resection 51 62.2

Adjuvant chemotherapy 12 14.6

Adjuvant radiotherapy 3 3.6

Comorbidity

Arterial hypertension 38 46.3

Diabetes mellitus 17 20.7

Ischemic heart disease 16 19.5

Congestive heart failure 11 13.4

COPD 6 7.2

Peptic ulcus 3 3.6

Peripheric arterial disease 2 2.4

Chronic renal failure 1 1.2

Neurological disease 1 1.2

ECOG PS Eastern Cooperative Oncology Group performance status,

COPD Chronic obstructive pulmonary disease
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brovascular accident (1 case), acute kidney injury (1 case),

pulmonary embolism (1 case), diarrhea (1 case), pancre-

atitis (1 case) and hand–foot syndrome (1 case). For the

remaining 22 patients therapy was held and resumed at a

50–75 % dose following resolution of toxicity to grade 2.

The occurence of grade 3 hypertension and dose reduction

had not been shown to be associated with outcome.

Treatment-related toxicities are presented in Table 2.

Discussion

The latest evidence sets a clear mandate for combination

therapy with targeted biologic therapies plus 5-Fluo-

rouracil/Leucovorin with either oxaliplatin or irinotecan as

the current standard of care for mCRC patients [1–4, 15].

However, the demographic shifts caused by an aging

population have led to the emergence of the concept of

Fig. 1 Overall survival

Fig. 2 Progression-free

survival

620 Clin Transl Oncol (2016) 18:617–624

123



personalized treatment rather than a ‘one size fits all’

approach. Aging involves a progressive decline in the

physiologic capacity of multiple tissues, with increased

vulnerability to stress, including cancer treatment.

Although the definition of an elderly patient is arbitrary,

the incidence of co-existing medical conditions (e.g.,

comorbid illnesses, frailty, sarcopenia, poor nutrition,

geriatric syndromes) that interfere with the treatment of

cancer starts to increase after 70 years [16]. Therapeutic

complications of major interest involve death, loss of

independence, hospitalizations, cognitive impairment,

myelosuppression and neutropenic infections.

From the standpoint of metastatic colorectal cancer,

increasing attention is being paid to the optimal treatment

in older persons by virtue of their increased risk of cancer

[17]. For those who are not able to tolerate standard

cytotoxic combination chemotherapy as a result of

advanced age and/or poor performance status, attempts to

enhance the therapeutic ratio have included the use of

fluoropyrimidines, with or without targeted agents. For the

most part, an oral fluoropyrimidine, capecitabine is the

preferred agent because of the convenience of administra-

tion and adjustability of doses. The activity of capecitabine

in elderly mCRC was evaluated in a phase II trial [18].

Capecitabine produced a PFS of 7 and OS of 11 months.

This modest level of efficacy emphasized the need for new

treatment options. A first randomized phase II trial [19] of

bevacizumab plus capecitabine in elderly mCRC suggested

an improvement in PFS and OS with this combination.

Their analysis reported a median OS and PFS of 18 months

and 10.8 months, respectively. Another phase II trial

reported by Vrdoljak et al. [20] indicated that median OS

Fig. 3 Overall survival in

relation to gender

Table 2 Adverse events

Adverse event n (%)

Grade 1–2 Grade 3–4

Anemia 5 (6.1) 4 (4.9)

Neutropenia 2 (2.4) 1 (1.2)

Thrombocytopenia 5 (6.1)

Asthenia 50 (60.9)

Nausea 30 (36.6) 5 (6.1)

Weight loss 22 (26.8)

Mucositis 28 (34.1) 2 (2.4)

Hemorrhage-GIS 1 (1.2)

Epistaxis 1 (1.2)

DVT 2 (2.4)

PE 1 (1.2)

CVA 1 (1.2)

Hand–foot syndrome 36 (43.9) 8 (9.8)

Diarrhea 17 (20.8) 5 (6.1)

Renal failure 7 (8.5) 1 (1.2)

Proteinuria 1 (1.2)

Hypertension 12 (14.7) 7 (8.5)

Pancreatitis 1 (1.2)

GIS Gastrointestinal system, DVT Deep venous thrombosis, PE Pul-

monary embolism, CVA Cerebrovascular accident
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was 21.2 months and PFS was 11.5 months with this

combination regimen. Then, the large randomized phase

III, AVEX study [21] was undertaken to explore the effect

of bevacizumab plus capecitabine combination compared

to capecitabine alone in the first-line treatment of elderly

mCRC patients. The results showed that survival rates of

bevacizumab plus capecitabine were superior to those

obtained with capecitabine alone (for OS: 20.7 vs.

16.8 months, for PFS: 9.1 vs. 5.1 months).

The present study, in accordance with previously pub-

lished data, indicates that bevacizumab combined with

capecitabine is associated with improvement in OS and

PFS. We found a PFS of 10 months and an OS of

25 months. Our results point to a similar PFS rate with

prior studies. The longer OS seen in our trial can be

attributed to the confounding effect on OS of post pro-

gression therapies. Almost 16 % of patients were able to

receive irinotecan or oxaliplatin-containing regimens as

subsequent therapy while this ratio was 8 % in the AVEX

study [21]. Other possible explanation about favorable

outcome in our study is the potential role of prior cytotoxic

therapy exposure at adjuvant setting which was 32 % in the

AVEX and 14.6 % in our study, as the higher exposure to

chemotherapy may cause population of resistant clones that

leads to cross-resistance to subsequent similar or dissimilar

lines of treatment.

Another concerning finding was our study included

32 % of patients with ECOG PS: 2. Although the mean age

and the proportion of patients above 75 years were closely

similar, 7 % of patients in the AVEX study [21] and 2 % of

patients in the trial of Vrdoljak et al. [20] were with ECOG

PS: 2. This indicates that current studies still underestimate

the patients with poor performance status. However, some

of these patients may derive benefit from therapy as shown

in our study.

Among complications of chemotherapy, myelotoxicity

is of special concern to elderly, because aging is associated

with a more limited reserve of bone marrow stem cells. In

the present study, the safety profile of capecitabine was

consistent with experience in prior studies; events were

predominantly non-haematologic. The most common

adverse events were asthenia and hand–foot syndrome. The

incidence of grade 3 or 4 adverse events was 37 % in our

study which was in the lower range of the former reports.

Grade 3 or 4 adverse events were observed in 60 % of

patients in the AVEX trial [21]. One potential explanation

may relate to the median treatment cycles delivered, which

were six in our study whereas were nine in the AVEX trial.

A major issue remains arterial hypertension due to beva-

cizumab use. Seven patients (8.5 %) suffered grade 3 or 4

arterial hypertension, two of whom permanently discon-

tinued treatment in the present study. However, the inci-

dence of grade 3 or 4 arterial hypertension was lower (2 %)

in the AVEX trial, reflecting a distinct mechanism that is

not related to total treatment cycles delivered.

While some trials has provided evidence in favor of

combination cytotoxic chemotherapy in elderly patients

[22–24], there are important considerations to be made for

the translation of its relevance to the real-world experience.

Firstly, most of the studies were restricted to patients with

limited comorbidities and stable organ function and cannot

be readily extrapolated to all patients with good PS. The

67 % of patients had a PS of 0–1 in our study but while

evaluating suitability for combination chemotherapy not

only PS was analyzed, instead overall medical fitness,

which is a composition of age, PS, comorbidities, frailty,

geriatric syndromes and medical history, was taken into

account. In the present study, nearly 70 % of patients had

at least one comorbidity. Moreover, some of the patients

had additional barriers: previous abdominopelvic radio-

therapy, hypoalbuminemia, electrolyte imbalance, hyper-

bilirubinemia, which might be associated with severe

irinotecan-related toxicities and sensory neuropathy which

precluded oxaliplatin use. Second issue is the patients’

wishes. Patients’ preference of maintaining quality of life is

more prominent in this age group compared to younger

patients. Thus, the clinicians have a low threshold to pro-

ceed with a safer regimen. Targeted therapies offer the

efficacy with fewer side effects than cytotoxic

chemotherapies. Higher toxicity is, for the most part, a

result of cytotoxic chemotherapy. Some studies reported

that older patients were subject to increased risk of arterial

thromboembolic events due to bevacizumab use compared

to younger counterparts [25, 26]. However, in the AGITG

MAX trial [27] the addition of bevacizumab to capecita-

bine in the age over 75-year group was found to be

effective with no apparent increase in toxicity compared to

younger patients. Similarly, retrospective analysis of

pooled cohorts of older patients from two randomized

clinical trials [28] found that risks of adding bevacizumab

to chemotherapy did not appear to be greater than those

seen in younger patients. Nevertheless, greater sensitivity

of elderly individuals to thromboembolism due to predis-

posing medical conditions without having a causal rela-

tionship with this treatment cannot be ruled out. Therefore,

patients with uncontrolled hypertension, significant bleed-

ing diathesis or underlying coagulopathy were excluded in

the present study. Accordingly, a small proportion of

patients (2.4 %) suffered from arterial thromboembolism

which might also be due to the natural course of the

advanced colorectal cancer. Taken together, the addition of

bevacizumab without adding a second cytotoxic agent to

capecitabine was regarded as safe for elderly patients,

provided that special precautions were taken.

Most of the patients whose disease progressed during or

after the completion of capecitabine plus bevacizumab
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received palliative care while 15.8 % were treated with

oxaliplatin or irinotecan-containing combination regimens

as the next step in the treatment continuum. These regi-

mens were offered to patients who had not aforementioned

risk factors for oxaliplatin/irinotecan and who did well on

previous line of treatment in terms of toxicity and had a

meaningful symptom or PS improvement.

Determinants of prognosis could play a role in optimally

individualized treatment concepts. In the multivariate

analysis, the female gender was the only factor signifi-

cantly related to overall survival. Elevated carcinoembry-

onic antigen, the number of metastases, age and

performance status of the patient are the most recognized

parameters for the prognostic stratification of metastatic

colorectal cancer [29–31]. However, our study failed to

demonstrate the significance of these prognostic factors

thus could offer the need for further prognostic parameters

for the specific subgroup, elderly.

Limitations in this study are mostly related to the ret-

rospective nature of the analysis, which can be subject to

selection bias and does not allow for accurate quantifica-

tion of the severity of the toxicities, particularly the sub-

jective events. Another limitation included missing data for

medical comorbid conditions of patients. Finally, the

sample size is relatively small.

In conclusion, a considerable proportion of elderly

patients with mCRC have reduced performance status or

co-existing medical conditions, and these patients are

particularly prone to adverse events from combination

chemotherapy regimens with oxaliplatin or irinotecan

doublets. In our study, which included patients with ECOG

PS: 2 (32.9 %) and at least one comorbidity (68 %), the use

of capecitabine plus bevacizumab was associated with an

improved OS and PFS rates without an excess of severe

toxic effects in this challenging population. This finding is

in agreement with the already published phase II and phase

III studies.
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