
Abstract. Background: Typically, bevacizumab is initially
infused for 90 min, then for 60 min, and subsequently for 
30 min. The objective of the present study was to evaluate
the safety profile of a short infusion of bevacizumab in
Japanese colorectal cancer patients. Patients and Methods:
The records of 58 patients who received bevacizumab (5
mg/kg) from June 2010 to September 2010 were reviewed.
Bevacizumab was administered for 30 min at the first time. If
patients had no infusion reaction, the infusion time was
shortened to 10 min. Results: None of the 58 patients who
received bevacizumab experienced an infusion reaction (95%
confidence interval 0-6.2). The only serious adverse event
related to bevacizumab infusion was grade 3 proteinuria in 2
patients. Conclusion: Short infusion of bevacizumab for 30
min the first time and 10 min is safe and feasible.

Bevacizumab, a monoclonal antibody that targets vascular
endothelial growth factor A (VEGF-A), has been approved
for the treatment of metastatic colorectal cancer.
Bevacizumab in combination with chemotherapy improves
overall survival, progression-free survival, and the response
rate in patients with metastatic colorectal cancer (1-3).
Bevacizumab is now considered standard treatment for
metastatic colorectal cancer.

Several monoclonal antibodies, including bevacizumab,
trastuzumab, cetuximab, and rituximab, are available for
standard therapy; however, all have potential for infusion-
related reactions (4-6). The incidence of severe infusion-

related reactions for trastuzumab, cetuximab, and rituximab
have been reported as <1% (7, 8), 3% (9), and <10% (10,
11), respectively. According to the National Cancer Institute
Common Toxicity Criteria (CTC-AE), infusion-related
reactions are categorized as hypersensitivity reactions
(HSRs) or acute infusion reactions induced by cytokine
release (6, 12). In general, infusion reactions are either non-
IgE-mediated reactions or allergic reactions to foreign
proteins and are classified as type-1 hypersensitivity
responses. Non-allergic infusion reactions are complex;
some that result from cytokine release are the most
predictable side-effects associated with monoclonal
antibodies that react with circulating blood cells. Infusion
reactions to chimeric and humanized monoclonal antibodies
may be a result of their ability to elicit human anti-chimeric
antibodies (HACAs) and human anti-human antibodies
(HAHAs), respectively (13). Bevacizumab is a monoclonal
antibody containing <10% murine protein that is thought to
have the potential to induce infusion-related HSRs.
Therefore, the standard initial bevacizumab infusion is for
90 min, the second infusion is for 60 min, and all
subsequent infusions are for 30 min. Despite the theoretical
concern, serious infusion-related HSRs have not been
reported in previous bevacizumab-related phase II or III
trials (1-3, 14, 15). 

However, because of the long infusion time, the standard
regimen can be a burden for patients. Although most
chemotherapy is performed in an outpatient setting, the
regimen needs a great amount of time. Often, cancer patients
have to wait for a vacant bed. The standard bevacizumab
infusion schedule (90-60-30 min) requires 180 min for the
first 3 treatments. In contrast, the short infusion schedule
(30-10-10 min) requires only 50 min for the first 3
treatments. Thus, the short infusion schedule saves 130 min
for each patient. Short infusions are well-suited to the current
state of hospitals for cancer treatment. 
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The safety of shorter infusions was reported recently (16),
and no clinically-significant infusion-related HSRs were
reported. Nevertheless, the 90-60-30-min infusion sequence
has remained part of the standard administration. However,
administration of the longer infusion, which was established
without clinical experience, has never been re-assessed.
Whether a short infusion of bevacizumab can be
administered safely for Japanese patients is unknown.
Therefore, we retrospectively investigated the safety of a
short infusion of bevacizumab in Japanese patients who were
administered bevacizumab at our Institution.

Patients and Methods

Colorectal cancer patients treated with bevacizumab for the first
time at our hospital between June 2010 and September 2010 were
identified in the NCC database. Medical records including physician
office records, nursing records, and chemotherapy treatment records
were reviewed and clinical therapy and toxicity data were collected.
For the first treatment, bevacizumab (5 mg/kg) was given by
intravenous infusion over 30 min. If no infusion reaction occurred,
the bevacizumab infusion was given over 10 min followed by
FOLFOX or FOLFIRI for all subsequent treatments. Adverse events
associated with bevacizumab, such as hypersensitivity, hypertension,
proteinuria, periodontitis, gastrointestinal perforation and protracted
wound healing, were also evaluated. Characteristics [sex, age and
Eastern Cooperative Oncology Group (ECOG) performance status
(PS)] and detail of therapy (therapy line, combination chemotherapy,
number of medication and total number of infusions) were reviewed.

Toxicity was assessed in all patients receiving at least 2 doses of
bevacizumab using CTC-AE v3.0. The 95% confidence interval (CI)
of grade 3 or 4 adverse events were calculated using the SPSS
version 11 software (SPSS Japan, Tokyo, Japan). 

Results

Records of 58 patients who received bevacizumab at the
National Cancer Center Hospital between June 2010 and
September 2010 were reviewed. The median age was 54
(range=34-77) years; 28 were males and 30 were females. Their
PS was as follows: PS 0: 27; PS 1: 28; PS 2: 2; and PS 3: 1.
Forty-two patients were administered bevacizumab as first-line
treatment; 11, as second-line treatment; and 5, as third-line
treatment. Bevacizumab was given with FOLFOX (n=53,
91.3%) or FOLFIRI (n=5, 8.6%). The median number of courses
for each patient was 8 (range=2-27), and the total number of 30-
min infusions was 58 and the total number of 10-min infusions
was 538 (Table I). No HSRs were reported among the 58
patients (95%CI 0-6.2). The toxicities related to bevacizumab
were as follows: hypertension grade 1, 3 patients (5%);
hypertension grade 2, 7 patients (7%); proteinuria grade 1, 2
patients (3%); proteinuria grade 2, 2 patients (3%); proteinuria
grade 3, 2 patients (3%, 95% CI; 0.42-11.91); dental periodontal
disease grade 1, 1 patient (1%); and dental periodontal disease
grade 2, 1 patient (1%). Gastrointestinal perforation and
protracted wound healing were not observed (Table II).

Discussion

The present study showed the safety of a short infusion of
bevacizumab for Japanese patients. In this study, there were
no infusion reactions, gastrointestinal perforations, or wound
healing complications. The incidence of toxicities related to
bevacizumab, including hypertension, proteinuria, and dental
periodontal disease, were similar to those of the standard
infusion schedule for bevacizumab (90-60-30 min) (10, 12,
14). The short infusion (30-10-10 min) of bevacizumab was
safe and torerable.

Short infusions are well-suited to the current state of
cancer treatment hospitals. A total of 60 min can be saved at
the first infusion, 50 min at the second infusion, and 20 min
at subsequent infusions while treating each patient. The short
infusion schedule (30-10-10 min) requires only 50 min for
the first 3 treatments. In contrast, the standard infusion
schedule for bevacizumab (90-60-30 min) requires 180 min
for the first 3 treatments. Most chemotherapy treatments
have been administered on an outpatient basis. However,
there are a limited number of beds in outpatient
chemotherapy Units. The short infusion will reduce the
waiting time of outpatients, allowing for more patients to be
treated than in the case of standard infusion. Recently,
bevacizumab has showed the efficacy widely in the treatment
of patients with non-small-cell lung cancer, renal cell cancer
and breast cancer (17-24). Colorectal cancer, non-small-cell
lung cancer and breast cancer are most common cancer in
the world. The use of bevacizumab increases more, and
infusion time of bevacizumab becomes more important
especially for high volume center. So short time infusion of
bevacizumab is meaningful.

ANTICANCER RESEARCH 34: 1053-1056 (2014)

1054

Table I. Patients’ characteristics.

Characteristic (%) 

Gender 
Male/female 28/30 48/51 

Age 
Median (range) 54 (34-77) 

ECOG performance status 
0/1/2/3 27/28/2/1 47/48/3/2 

Therapy 
1st/2nd/3rd 42/11/5 72/19/9 

Combination chemotherapy 
FOLFOX/FOLFIRI 53/5 91/9 

Number of medications 
Median (range) 8 (2-27) 

Total number of infusions 
30 min/10 min 58/538 



The present study had certain limitations. Firstly, it was a
relatively small retrospective study. However, the feasibility
of a short infusion of bevacizumab for metastatic colorectal
cancer patients has been reported by Reidy (16). Reidy also
reported that use of a standard infusion rate of 0.5 mg/kg/min
was safe. This retrospective study demonstrated that the
standard (90-60-30 min) infusion of bevacizumab could be
changed to 30-10-10 min infusions without serious infusion-
related HSRs. This study also supported the safety of short
infusion for Japanese patients. Secondly, this study did not
assess efficacy. It was not clarified whether there was a
difference between standard and short infusion. The initial
T1/2 is 1-2 days, and the terminal T1/2 is approximately 14
days; therefore, it appears that efficacy is not associated with
infusion time. We plan to confirm whether efficacy is
maintained when a short infusion of bevacizumab is
administered. 

In conclusion, the results of the present study suggest that
a short initial infusion of bevacizumab for 30 min, followed
by subsequent 10-min infusions, is safe and feasible for
Japanese patients. We demonstrated the practical use of a
short infusion of bevacizumab at our Institution.
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