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Abstract. The incidences of infusion site adverse events 
in chemotherapy regimens, including anthracyclines with 
either fosaprepitant or aprepitant as the anti-emetic, were not 
highlighted in the randomized trial comparing aprepitant 
and fosaprepitant. The present retrospective analysis was 
performed in breast cancer patients receiving anthracy-
cline-containing chemotherapy, a combination of epirubicin 
and cyclophosphamide with or without 5‑fluorouracil as the 
adjuvant or neoadjuvant, at the outpatient infusion center 
of St. Marianna University Hospital (Kawasaki, Japan). 
Infusion site adverse events were retrospectively compared 
between the 3 months prior to and three months following 
switching from 3 day oral administration of aprepitant to 
intravenous infusion of fosaprepitant. A total of 62 patients 
were included in the aprepitant group and 38 in the fosapre-
pitant group. Of these patients, 26 (42%) in the aprepitant 
group and 36 patients (96%) in the fosaprepitant group expe-
rienced any grade of infusion site adverse events at least once 
(P<0.001). As an anti-emetic treatment for chemotherapy 
using anthracyclines, fosaprepitant may be associated with 
a higher risk of infusion site adverse events compared with 
aprepitant.

Introduction

Aprepitant, a neurokinin-1 receptor antagonist, is effective for 
the prevention of both acute and delayed chemotherapy-induced 
nausea and vomiting (CINV) in patients receiving highly emetic 
chemotherapy (HEC) and moderately emetic chemotherapy 
(MEC), when administered with a serotonin receptor 
antagonist and dexamethasone (1-4). In numerous anti-emetic 
treatment guidelines, aprepitant is recommended for patients 
receiving HEC and MEC (5). Fosaprepitant dimeglumine, a 
phosphorylated analog of aprepitant, is rapidly converted to 
aprepitant following intravenous administration. A random-
ized control trial demonstrated that a one-time intravenous 
infusion of fosaprepitant was non-inferior to 3 day oral admin-
istration of aprepitant, when combined with dexamethasone 
and ondansetron (6). Based on these results, fosaprepitant has 
been widely replacing aprepitant in the prophylactic treatment 
of CINV as a result of its convenience.

However, it has been recently reported that the inci-
dences of infusion site adverse events, including infusion 
site pain, swelling, erythema, induration and itching, have 
increased, particularly in chemotherapy regimens including 
anthracyclines, by using fosaprepitant compared with aprepi-
tant. These problems were not highlighted in the randomized 
trial comparing aprepitant and fosaprepitant (6). Currently, no 
consensus regarding the risk of infusion site adverse events 
associated with fosaprepitant exist and major guidelines do not 
mention this problem.

At St. Marianna University (Kawasaki, Japan), all 
chemotherapy regimens, including anti-emetic prophylactic 
treatments, are approved based on the evidence level following 
review by the cancer treatment committee, and are registered 
in the computer ordering system. Oral aprepitant in HEC 
regimens was uniformly replaced by fosaprepitant soon 
after fosaprepitant was approved in Japan. In the present 
retrospective analysis, infusion site adverse events were 
retrospectively compared between the periods of 3 months 
prior to and 3 months following switching from aprepitant to 
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fosaprepitant in chemo-naïve breast cancer patients receiving 
anthracycline-containing chemotherapy.

Materials and methods

The subjects of the present study were chemo-naïve 
breast cancer patients who were administered anthracy-
cline-containing chemotherapy, a combination of epirubicin 
and cyclophosphamide (EC), or EC with 5-fluorouracil 
(FEC) as the adjuvant or neoadjuvant, at the outpatient 
infusion center of St. Marianna University Hospital. This 
treatment was provided between the 3 months prior to (Dece
mber 13th 2011-March 12th 2012) and the 3 months following 
(March 13th 2012 and June 12th 2012) switching from 3 day 
oral administration of aprepitant to intravenous infusion 
of fosaprepitant (dissolved in 100 ml physiological saline 
and injected over 30 min). FEC and EC were planned to be 
administered four times in total. The treatment schedule of 
EC comprised epirubicin [90 mg/m2; 10 min intravenous 
(IV) infusion] plus cyclophosphamide (600 mg/m2; 30 min 
IV infusion) on day 1 every 3 weeks, and that of FEC was 
epirubicin (100 mg/m2; 10 min IV infusion) and cyclophos-
phamide (500 mg/m2; 30 min IV infusion), followed by 
fluorouracil (500 mg/m2; 15 min IV infusion) on day 1 every 
3 weeks. The dose of chemotherapy may be reduced and/or 
delayed at the physician's discretion considering the adverse 
events. Needle insertion was performed by specially trained 
nurses approved by the director of the hospital, or by skillful 
doctors. The anti-emetic treatment was based on granisetron 
hydrochloride (1 mg), ranitidine (50 mg), and dexamethasone 
(6.6 mg) on day 1 by IV infusion and oral dexamethasone 
(8 mg) on days 2 and 3. The subjects were divided into apre-
pitant (n=62) and fosaprepitant (n=38) groups. The patients 
whose anti-emetic treatment was switched from aprepitant to 
fosaprepitant and those who received chemotherapy via the 
central venous route were excluded from the present study. In 
the fosaprepitant group, the anti-emetic could be changed to 
aprepitant in the case of infusion site adverse events.

Evaluation of infusion site adverse events. As routine 
clinical practice at the outpatient infusion center of St. 
Marianna University Hospital, each patient reported the 

grade (0-4) of symptomatic adverse events by checking 
daily on the dedicated forms specific to each chemotherapy 
regimen, focusing on fatigue, anorexia, nausea, vomiting, 
dysgeusia, mucositis, fever, constipation, diarrhea, alopecia, 
palmar-plantar erythrodysesthesia syndrome, nail loss, injec-
tion site reaction, gait disturbance, pain and anxiety. Patients 
receiving chemotherapy at the outpatient infusion center 
were monitored by the special nurses, paying particular 
attention to the infusion site adverse events, and all patients 
were evaluated according to the CTCAE ver. 4.0 (http://ctep.
cancer.gov/protocolDevelopment/electronic_applications/docs/
ctcae_4_with_lay_terms.pdf) and recorded on the electronic 
medical chart routinely.

Results

In total, 102 breast cancer patients commenced the neoadju-
vant or adjuvant chemotherapy during the above period, of 
whom two were excluded from the present study as a result 
of switching from fosaprepitant to aprepitant during the 
chemotherapy, in spite of the absence of infusion site adverse 
events. Finally, 62 were included in the aprepitant group and 
the remaining 38 were in the fosaprepitant group. Table I 
describes the background of the patients in each group. 
While no differences were observed in age and treatment 
lines, adjuvant or neoadjuvant, the proportion of the patients 
receiving EC regimens was slightly higher in the aprepitant 
group (45%) compared with the fosaprepitant group (29%; 
P=0.107).

All patients in each group completed the four planned 
cycles of chemotherapy. It was necessary to reduce of amount 
of chemotherapy administered to five patients (8%) in the 
aprepitant group: Two with febrile neutropenia (FN) and 
three with grade 2 nausea and vomiting. In the fosaprepitant 
group, it was necessary to reduce the amount of chemotherapy 
administered to seven patients (18%); three with FN, two with 
grade 2 fatigue, one with grade 3 neutropenia and one with 
grade 2 liver dysfunction.

A total of 26 patients (42%) in the aprepitant group 
and 36 patients (96%) in the fosaprepitant group experi-
enced infusion site adverse events of any grade at least once 
(P<0.001). Observed infusion site adverse events were pain, 

Table I. Characteristics of patients.

Characteristic Aprepitant group Fosaprepitant group P-value

Age
  Median (range) 52 (30-75) 47 (31-66) 
Regimen
  EC 28 (45%) 11 (29%) 
  FEC 34 (55%) 27 (71%) 0.107
Line
  NAC 53 (85%) 32 (84%) 
  ADJ 9 (15%) 6 (16%) 0.863

EC, epirubicin/cyclophosphamide; FEC, epirubicin/cyclophosphamide/fluorouracil; NAC, neoadjuvant chemotherapy; ADJ, adjuvant chemo-
therapy.
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swelling, erythema, induration, itching, scar, difficulty in 
flection, heat sensation and phlebitis (Table II). Grade 2 infu-
sion site adverse events were observed more frequently in the 
fosaprepitant group (61%) compared with in the aprepitant 
group (7%; P<0.001). A total of 3/26 patients in the aprepi-
tant group and 26/36 patients in the fosaprepitant group who 
experienced any infusion site adverse events required treat-
ment for them. Table III shows the number of cycles when the 
first occurrence of infusion site adverse events of any grade 
were observed.

In the fosaprepitant group, 45% of the patients experienced 
their first infusion site adverse event in the first cycle and 
>3/4 (78%) of those did so within the first two cycles. A total 
of 17/36 patients in the fosaprepitant group continued fosapre-
pitant even after experiencing infusion site adverse events, and 
similar adverse events were observed in 12 patients. Owing 
to the infusion site adverse events, fosaprepitant was discon-
tinued in 19 patients in the fosaprepitant group, and aprepitant 
or palonosetron were subsequently used in 7 and 12 patients, 
respectively, with similar adverse events being observed 
in 5/19 patients. In 14 out of these 19 patients (74%), the infu-
sion site adverse events improved or disappeared following 
the discontinuation of fosaprepitant. Furthermore, a central 
venous catheter was inserted into three patients and no further 
infusion site adverse events were observed in these patients.

No nausea was reported by 10% of the patients in the 
aprepitant group compared with 18% of the patients in the 
fosaprepitant group. No vomiting was reported by 85% of the 
patients in the aprepitant group compared with 76% of the 
patients in the fosaprepitant group. No significant differences 
were observed between the two groups.

Discussion

Although the incidence of infusion site adverse events has been 
reported to be higher in fosaprepitant treatment compared with 
in aprepitant, particularly with chemotherapy using anthra-
cyclines, the precise mechanism and the interaction between 
fosaprepitant and anthracyclines remain to be elucidated. 
In previous reports focusing on anthracycline-containing 
regimens, the incidences of infusion site adverse events 
range between 35 and 67% (7-9), while adverse events of any 
grade and grade 2 were as high as 95 and 61%, respectively, 
in the present study. The incidences of infusion site adverse 

events (42%) in the present study were higher compared with 
those reported previously by ~10%, even in the aprepitant 
group. In the present study, aprepitant was switched to fosa-
prepitant uniformly by changing the chemotherapy regimens 
registered in the computer ordering system, and the infusion 
site reactions were compared prior to and following switching. 
This means that there were very small patient selection biases 
in either arm, while other retrospective reports may exhibit 
certain selection biases. It was previously reported that prior 
chemotherapy may increase the risk of infusion site adverse 
events (10). However, since all the subjects in the present study 
were chemo-naïve, this may lead to a precise evaluation of 
infusion site adverse events without being affected by previous 
chemotherapy. However, special nurses dedicated to the outpa-
tient infusion center checked the patient report forms of adverse 
events, and paid special attention to checking and recording 
infusion site adverse events. This evaluation system may 
overestimate the infusion site adverse events compared with 
previous reports, many of which were based on the physician's 
medical records comparing simultaneously between aprepitant 
and fosaprepitant. When continuing fosaprepitant after the first 
occurrence of infusion site adverse events, they reappeared 
in 74% of the patients, while most of the patients who discon-
tinued fosaprepitant completed the planned chemotherapy 
without further infusion site adverse events. No differences 
were observed in other adverse events between the aprepitant 
group and the fosaprepitant group. Therefore, the present retro-
spective analysis provided evidence that fosaprepitant should 
be replaced by other anti-emetic agents, including aprepitant. 
Inserting a central venous catheter may be another option to 
prevent infusion site adverse events when using fosaprepitant.

Table II. Infusion site adverse events profiles.

Adverse event Aprepitant group Fosaprepitant group

Infusion site pain 26 35
Swelling 0 12
Erythema 0 15
Venous hardening/induration 0 11
Itching sensation 0 2
Local scarring 1 2
Flexion difficult 0 5
Heat sensation 2 5
Phlebitis 0 6

Table III. Number of cycles when the first occurrence of any 
grade infusion site adverse events were observed.

 Aprepitant group Fosaprepitant group
Cycle (n=26) (n=36)

1 6 (23%) 16 (45%)
2 5 (19%) 12 (33%)
3 10 (39%) 5 (14%)
4 5 (19%) 3 (8%)
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In conclusion, as an anti-emetic treatment for chemo-
therapy using anthracyclines, fosaprepitant may be associated 
with a higher risk of infusion site adverse events compared 
with aprepitant.
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