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Abstract
The management of patients with non-progressive met-
astatic colorectal cancer after six months of treatment 
has not yet been codified.  The most relevant concerns 
are the effectiveness of maintenance vs  discontinua-
tion, and the tolerability of prolonged treatment. Here 
we report the case of a 72-year-old man affected by 
colorectal cancer with lung metastases who achieved a 
complete response after receiving capecitabine, oxalipl-
atin and bevacizumab for six months, and bevacizumab 
alone for six months. Bevacizumab was continued as 
maintenance regimen for more than three years. It was 
discontinued because of an arthroplasty. Fifty-eight 
months after beginning first-line treatment, the patient 

remains free from relapse. Adverse effects were mini-
mal and easily controlled.
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Core tip: A colorectal cancer patient with lung metasta-
ses received bevacizumab combined with chemothera-
py for six months, and then bevacizumab monotherapy 
as maintenance treatment for more than three years. 
The patient achieved a complete response without evi-
dence of side effects. He remains relapse free 58 mo 
after diagnosis.
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INTRODUCTION
The management of  metastatic colorectal cancer (mCRC) 
has evolved over the past decade[1]. Patients receiving iri-
notecan[2], oxaliplatin[3] and fluorouracil achieve the best 
outcome (median survival, approximately 21 mo), regard-
less of  treatment sequence[4]. Adding biological drugs 
such as anti-vascular endothelial growth factor (VEGF) 
or anti-epidermal growth factor receptor (EGFR) mono-
clonal antibodies to chemotherapy improved survival 
further[5]. The anti-VEGF monoclonal antibody bevaci-
zumab significantly prolonged survival when added to 
first-line[6] or second-line chemotherapy[7]. Recent clinical 
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trials showed a clinical benefit in patients receiving beva-
cizumab even beyond progression[8,9]. 

Although often used in clinical practice, maintenance 
therapy in non-progressive patients after four-six months 
of  chemotherapy ± biological drugs is not yet codified 
in terms of  duration (indefinitely until disease progres-
sion?) and type of  drugs (same chemotherapy regimen, 
simplified chemotherapy, targeted drug alone?). The most 
relevant concerns are the effectiveness of  maintenance 
vs discontinuation, and the tolerability of  such prolonged 
treatment.

Here, we report the case of  a 72-year-old man af-
fected by mCRC who obtained a complete response after 
treatment with capecitabine, oxaliplatin and bevacizumab 
for six months, followed by bevacizumab alone for a fur-
ther six months. He then continued with bevacizumab as 
maintenance treatment for the following three years with 
no evidence of  disease relapse or toxicity.

CASE REPORT
In October 2008, a 72-year-old man underwent left hemi-
colectomy for an obstructing mass located at the sig-
moid-rectal junction. The pathological diagnosis was an 
undifferentiated (G3) adenocarcinoma, invading through 
the muscularis mucosae up to the peri-colic fat tissue 
(pT3); 12 nodes were isolated, all of  which were meta-
static (pN2). Radiological staging by contrast enhanced 
CT-scan showed several lung lesions (4 measurable) up to 
20 mm in diameter (Figure 1). No liver metastases were 
detected.  KRAS mutational status showed a mutation in 

codon 12 of  exon 2.
The patient was referred to the Division of  Medical 

Oncology of  the University of  Naples “Federico II” in 
November 2008 to begin first-line chemotherapy. He was 
in good condition (ECOG performance status = 1), and 
was only taking an ACE-inhibitor for arterial hyperten-
sion. Serum tumor markers exceeded the upper normal 
level: CA19.9 was 54 U/L (normal values < 37 U/L), and 
CEA 23.3 ng/mL (normal values < 5 ng/mL).

He began chemotherapy with the XELOX + beva-
cizumab schedule (capecitabine 1000 mg/m2 twice daily, 
days 1-14; oxaliplatin 130 mg/m2, and bevacizumab 7.5 
mg/kg day 1, every 21 d). The work-up consisted of  
blood cell count and hematology before each cycle, and 
CT-scan every three months (or four cycles). Arterial 
blood pressure was measured before and after beva-
cizumab administration on day 1 and, thereafter, once 
daily with an electronic sphygmomanometer. The worse 
adverse events were: grade 1 peripheral neuropathy, grade 
2 arterial hypertension, grade 1 hand-foot syndrome and 
grade 2 thrombocytopenia. Due to the worsening of  arte-
rial hypertension after the first treatment cycle, a diuretic 
and a calcium channel blocker were added to the anti-
hypertensive treatment, which resulted in good blood 
pressure control. Bevacizumab administration remained 
unchanged, and blood pressure was well controlled.

Re-staging performed by whole-body CT scan after 
the fourth and the eighth (Figure 2) cycle of  treatment 
showed a stable disease according to RECIST crite-
ria. Thus, after completing eight courses (six months), 
capecitabine and oxaliplatin were discontinued and main-
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Figure 1  Thorax computed tomography-scan before starting chemotherapy (October 2008).



tenance with bevacizumab alone (7.5 mg/kg every 21 d) 
was started. During the maintenance period, re-staging by 
whole-body CT scan was scheduled every three months. 

In September 2009, the CT scan showed a significant 
reduction of  the maximum diameter of  the four measur-
able lung metastases (Figure 3), which were no longer 
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Figure 2  Thorax computed tomography-scan after 8 cycles of treatment. Note stabilization of the disease according to RECIST criteria (June 2009).

Figure 3  Thorax computed tomography-scan after two months of maintenance treatment. Note a partial regression of disease according to RECIST criteria 
(September 2009).
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detected after a further 3 mo of  treatment (November 
2009) (Figure 4). 

The patient continued with bevacizumab for the fol-
lowing 44 mo, remaining free from metastases (Figure 5), 
and without reporting any adverse event. Serum marker 
levels mirrored the outcome of  the lung metastases 
throughout treatment and follow-up (Figure 6). In Janu-
ary 2013, bevacizumab was discontinued to enable the 
patient to undergo hip arthoplasty because of  right cox-
arthrosis. Currently (June 2014), 68 mo after diagnosis, 
the patient has a good ECOG performance status with 
no evidence of  metastatic disease (Figure 7). He attends 
follow-up controls every three months. 

DISCUSSION
Here we report the case of  a 72-year-old man with mul-
tiple lung metastases from a colon adenocarcinoma who 
achieved a complete radiological response after 12 mo of  
treatment:  six with chemotherapy plus bevacizumab and 
six with bevacizumab alone. Bevacizumab alone was con-
tinued as maintenance therapy with bevacizumab alone 
for 44 mo, and patient experienced only a few side effects 
that were easily managed, and he enjoyed a good quality 
of  life throughout the entire course of  treatment.

Bevacizumab in combination with fluoropyrimidine-
based chemotherapy is indicated for the treatment of  pa-
tients with metastatic carcinoma of  the colon or rectum, 
and it is recommended that treatment be continued until 
disease progression or unacceptable toxicity. However, 

when used as monotherapy, bevacizumab is not known 
to induce tumor regression or disappearance[7].

Saltz et al[10] reported that the addition of  bevacizum-
ab to an oxaliplatin-based regimen in the first-line setting 
significantly prolonged median progression-free survival 
(9.4 mo vs 8.0 mo; P = 0.0023), but did not significantly 
improve overall survival or the response rate[10]. How-
ever, many patients discontinued bevacizumab combined 
with chemotherapy for reasons other than progression 
or toxicity. A pre-defined analysis of  on-treatment pa-
tients showed a much higher magnitude of  benefit in 
progression-free survival for treatment until progression 
(HR = 0.63) than pre-progression discontinuation (HR 
= 0.83), which suggests that it is important to continue 
bevacizumab to maximize the benefit of  its addition to 
chemotherapy[10].

The role of  maintenance therapy in mCRC is still 
controversial. The most recent ESMO consensus guide-
lines suggest that treatment discontinuation or mainte-
nance are feasible options after 4-6 mo of  full-dose first-
line therapy[11]. Two randomized trials-MACRO[12], and 
DREAM[13]-support the role of  maintenance with bevaci-
zumab alone[12] or with erlotinib[13]. 

However, the magnitude of  the benefit of  mainte-
nance therapy over the discontinuation approach has 
been addressed in 3 clinical trials, comparing maintenance 
with complete treatment discontinuation. The CAIRO 3 
trial after a 4 mo’ period of  treatment (CAP-OX plus be-
vacizumab regimen) randomized not progressive patients 
to maintenance with capecitabine plus bevacizumab or 
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Figure 4  Thorax computed tomography-scan after 4 mo of maintenance treatment. The disease has completely regressed according to RECIST criteria (No-
vember 2009).
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no further therapy. First and second progression-free 
survival times and time to second progression were im-
proved in the maintenance arm.

The SAKK (41/06) trial was designed to demonstrate 
the non-inferiority of  complete discontinuation of  treat-
ment as compared to maintenance with bevacizumab a 
after 4-6 mo of  chemotherapy plus bevacizumab. The 
non-inferiority was not statistically demonstrated, sug-
gesting that maintenance with bevacizumab might be 
considered an appropriate option.

At ASCO 2014 the results of  AIO0207 were pre-

sented. After 24 wk of  induction therapy with fluoropy-
rimidines, oxaliplatin and bevacizumab, maintenance with 
fluoropyrimidines plus bevacizumab was compared with 
bevacizumab alone or with complete discontinuation. 
Maintenance treatment with fluoropyrimidines and beva-
cizumab prolongs progression free survival and time to 
failure of  strategy with respect to complete discontinua-
tion.

When we decided the maintenance strategy for our 
patient, there was no information available about the role 
of  fluoropyrimidines in this condition, therefore only be-
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Figure 5  Thorax computed tomography-scan showing the complete response after discontinuing bevacizumab (January 2013).
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Figure 6  CEA (ng/mL) and CA19.9 (U/mL) serum levels throughout the treatment and follow-up period.
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vacizumab was continued.  Of  note, our patient achieved 
a complete response after 12 mo of  treatment and a very 
long progression-free survival, which supports continu-
ing bevacizumab after stopping chemotherapy. 

Another issue we were able to address is the tolerabil-
ity of  very long treatment with bevacizumab. Our patient 
was 72-year-old when metastatic disease was diagnosed, 
and was affected by arterial hypertension. Bleeding, hy-
pertension and venous thromboembolic events are the 
most frequent side effects of  bevacizumab recorded, also 
in a randomized clinical study[14]. Although hypertension 
was much more frequent in patients treated with beva-
cizumab than in controls, only arterial thromboembolic 
events were significantly higher in the bevacizumab-treat-
ed patients aged ≥ 70 years (6.7% vs 3.2% in the control 
group)[14]. It is noteworthy that patients enrolled in clinical 
trials are selected for their very good conditions, and with 
very limited comorbidities. However, similar results were 
in that BRITE observational study, where only a modest 
increase of  arterial thromboembolic events was observed 
in elderly patients: unadjusted rate per 100 patients-years 
was 1.4 for patients < 75 years old, 4.0 for patients aged 
75-80, and 4.8 for older patients)[15]. Moreover, in the 
BRITE study, the median time to occurrence of  bleeding 
and arterial thromboembolic events was about 5 mo and 
the risk of  cardiovascular side effects did not increase 
with the duration of  bevacizumab treatment[15]. 

The AVEX trial[16] was the first phase Ⅲ trial to pro-
spectively evaluate the use of  bevacizumab in elderly 
patients (≥ 70-year-old) affected by mCRC. Bleeding 
(25.4%), arterial hypertension (19.4%), venous throm-

boembolic (11.9%) and arterial thromboembolic events 
(4.5%) were the most common all-grade adverse events 
in the cohort of  140 patients receiving bevacizumab[16]. 

In our patient, arterial hypertension worsened after 
the first administration of  bevacizumab, and was success-
fully managed with anti-hypertensive therapy, without 
discontinuing bevacizumab.

In conclusion, our report, although based on a single 
patient, supports the feasibility and, possibly, the benefit 
of  continuing bevacizumab as maintenance treatment 
for a very long period. Moreover, the case reported here 
suggests that this regimen can be administered even in 
elderly patients provided they are fit. Indeed, they can 
have the same benefits as adult subjects, possibly without 
a significant increase in toxicity.
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COMMENTS
Case characteristics
The case reports the clinical case of a colorectal cancer patient presenting with 
lung metastases.
Clinical diagnosis
He underwent first line chemotherapy with capecitabine, oxaliplatin and bevaci-
zumab as induction treatment for six months, after which he continued receiving 
bevacizumab monotherapy for more than three years.
Treatment
He achieved a complete response and is currently free from relapse.
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Figure 7  Thorax computed tomography-scan, showing the response at 60 mo since diagnosis (September 2013).
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Experiences and lessons
The long progression-free survival time and the absence of  side effects indi-
cates that bevacizumab-based maintenance treatment is beneficial in mCRC 
patients. However, although some studies  reported a benefit of maintenance 
therapy in PFS or TTF, the definite role of maintenance on survival and the best 
maintenance regimen might be further investigated  in properly designed  clini-
cal trials.
Peer review
It is a very interested topic for physicians of multiple specialties such as Internal 
Medicine, Oncology, Surgery, Family Medicine. The manuscript is very well writ-
ten.
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