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Abstract 

Background: Fosaprepitant-associated injection site reaction (ISR) has been reported in patients 
treated with cisplatin, an irritant drug. We conducted this retrospective study to clarify the in-
cidence and symptoms of fosaprepitant-associated ISR in patients treated with anthracycline. 
Patients and methods: Fifty six patients receiving 159 injections administering doxorubi-
cin/cyclophosphamide (AC), fluorouracil/epirubicin/cyclophosphamide (FEC), or rituxi-
mab/cyclophosphamide/doxorubicin/vincristine/prednisolone (R-)CHOP regimen through a pe-
ripheral vein at ambulatory treatment centers reviewed for this study from patients’ medical 
records. Incidence of ISR was compared between 24 patients with fosaprepitant injection (fosa-
prepitant group) and 32 patients without fosaprepitant (control group). Frequency and symptoms 
of ISR per injection were also compared between 61 injections with fosaprepitant and 98 injections 
without fosaprepitant. 
Results: Both the ISR incidence rate per patient and per injection were significantly higher in the 
fosaprepitant group than in the control group (67% vs. 16%; P=0.0002, 34% vs. 8.2%; P<0.0001, 
respectively). By multivariate analysis, fosaprepitant injection was found to be a significant inde-
pendent variable correlated with ISR risk. Symptoms observed in 61 injections of fosaprepitant 
were pain (n=14, 23%), erythema (n=10, 16%), swelling (n=6, 10%), and delayed drip infusion (n=6, 
10%). After the observation period, no ISR occurred when the administration route was changed 
to central venous injection or oral aprepitant was administered despite the continuation of 
chemotherapy. 
Conclusion: ISR occurred more frequently and severely when fosaprepitant was injected through 
the peripheral vein in patients treated with anthracyclines compared to those without fosaprep-
itant. 
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INTRODUCTION 
Aprepitant, a neurokinin receptor antagonist 

(NK1RA), can improve the prevention of chemother-
apy-induced nausea and vomiting (CINV) when ad-
ministered with a 5-hydroxytryptamine-3 (5-HT3) 
receptor antagonist and dexamethasone in patients 
who are administered cisplatin or doxorubicin and 
cyclophosphamide (AC) for breast cancer.1-3 Fosa-
prepitant is a water-soluble, phosphorylated analog of 
aprepitant that is rapidly converted to aprepitant after 
intravenous administration.4 Bioequivalence of fosa-
prepitant (150 mg intravenously [i.v.]) with aprepitant 
(day 1, 125 mg; days 2 and 3, 80 mg) has recently been 
demonstrated.5 Due to this, fosaprepitant has been 
included into the clinical guidelines for treatment of 
CINV induced by highly emetogenic chemotherapy 
as proposed by the American Society of Clinical On-
cology (ASCO),6 and the guidelines for treatment of 
CINV induced by moderate regimens, such as an-
thracycline and cyclophosphamide, and highly 
emetogenic chemotherapies as proposed by the Mul-
tinational Association of Supportive Care in Cancer 
(MASCC).7 Fosaprepitant was approved in the USA 
and Europe in January 2008 and in Japan in December 
2011, and has been widely used in clinical practice. 

Adverse events of fosaprepitant include asthe-
nia, diarrhea, vomiting, anorexia, nausea, and hic-
cups.5 A previous study of patients treated with ≥70 
mg/m2 cisplatin showed that the proportion of injec-
tion-related thrombophlebitis was significantly higher 
in the fosaprepitant group than in the aprepitant 
group. The proportion of side effects was not statisti-
cally different between the fosaprepitant and aprepi-
tant groups except for injection-related thrombophle-
bitis.5 In the fosaprepitant group, the percentage of 
injection site reactions (ISR) was 2.2%. Thirty events 
were measured in 25 patients, including two events of 
severe injection site pain, 9 events of moderate inten-
sity, and 19 events of mild intensity.5 

Anthracyclines, key drugs for the treatment of 
breast cancer and hematological malignancies, are 
vesicant drugs that cause severe tissue damage and 
necrosis by extravasation in tissues surrounding the 
injection site. Although a number of studies have de-
scribed the proportion of ISR induced by fosaprepi-
tant in patients treated with irritant drugs such as 
cisplatin, little is known about this effect in patients 
treated with vesicant drugs such as anthracyclines. 
Therefore, we conducted a retrospective study to de-
termine the incidence and clinical state of ISR induced 
by fosaprepitant in patients treated with anthracy-
cline. 

PATIENTS AND METHODS 
Patients and Controls 

This study included 56 patients who were ad-
ministered an anthracycline-containing regimen 
through a peripheral vein from November 2011 to 
April 2012 at two independent ambulatory treatment 
centers (Nagoya City West Medical Center and Na-
goya City University Hospital, Japan). Twenty four 
patients who were administered fosaprepitant at least 
once during the observation period were categorized 
as the fosaprepitant group. The remaining 32 patients 
who underwent an anthracycline-containing regimen 
without fosaprepitant were categorized as the control 
group. 

 

 
Figure 1. Schema of treatment regimen. Fosaprepitant, 5-HT3RA (FEC, 
AC: palonosetron 0.75 mg/body, (R-)CHOP: granisetron 3 mg/body), and/or 
dexamethasone 9.9 mg/body were administered to patients (fosaprepitant 
group), while only 5-HT3RA (FEC, AC: palonosetron 0.75 mg/body, (R-)CHOP: 
granisetron 3 mg/body) and/or dexamethasone 9.9 mg/body were administered 
to the control group via peripheral venous route for premedication of a par-
ticular chemotherapy (AC, FEC or (R-)CHOP). fAPR, fosaprepitant; NS, normal 
saline; 5-HT3RA, 5-hydroxytryptamine-3 receptor antagonist; DEX, dexame-
thasone; EPI, epirubicin; DXR, doxorubicin; VCR, vincristine; iv, intravenous 
injection; CPA, cyclophosphamide; and 5-FU, 5-fluorouracil. 

 

Treatment protocols 
All patients underwent one of the following 

three regimens: doxorubicin/cyclophosphamide 
(AC), fluorouracil/epirubicin/cyclophosphamide 
(FEC), or rituximab/cyclophosphamide/doxoru-
bicin/vincristine/prednisolone [(R-)CHOP]. The 
schedules of FEC, AC and (R-)CHOP regimens are 
shown in Figure 1. In the fosaprepitant group, fosa-
prepitant was dissolved in 100 mL of normal saline 
(1.5 mg/mL), and subsequently, the solution was 
administered by drip into a peripheral vein for 30 
minutes. Following fosaprepitant injection, 5-HT3RA 
(FEC, AC: palonosetron 0.75 mg/body, (R-)CHOP: 
granisetron 3 mg/body) and/or dexamethasone 9.9 
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mg/body was administered via the same peripheral 
venous route for premedication of a particular chem-
otherapy. In contrast, in the control group, fosaprepi-
tant was not administered and only 5-HT3RA (FEC, 
AC: palonosetron 0.75 mg/body, (R-)CHOP: grani-
setron 3 mg/body) and/or dexamethasone 9.9 
mg/body were administered for premedication be-
fore each chemotherapy treatment. All chemotherapy 
drugs including anthracycline were administered via 
the peripheral vein in addition to antiemetic drugs. 

Definition and Evaluation of ISR 
In the present study, ISRs were evaluated ac-

cording to the National Cancer Institute Common 
Toxicity Criteria (NCI-CTC), version 4.0 from the time 
of vascular puncture to the completion of all drug 
administration’s. Injection site pain, erythema, swell-
ing, or delayed drip infusion during administration of 
antiemetic and anticancer drugs were recorded as 
clinical symptoms of ISR. Treatment-required ISR was 
defined as ISR that required re-puncture, dermato-
logical treatment (consultation with a dermatologist, 
the application of steroid ointment, or local injection 
to the ISR site), and/or discontinuation of admin-
istration. ISR was systematically evaluated for each 
injection as a daily practice by cancer chemotherapy 
nurses who had sufficient training to provide safe 
administration of anti-cancer drugs to cancer patients 
and who had obtained oncology nursing certification 
by the Japanese Nursing Association. 

Clinical data acquisition 
We used gender, age, body mass index (BMI), 

number of prior chemotherapy treatments, chemo-
therapy regimen, and injection site at administration 
as clinical variables to compare the background clini-
cal variables and clinical status of ISR between the 
fosaprepitant and control groups, and to clarify the 
predictive factor of ISR. All clinical variables were 
collected from patients’ medical records held by the 
ambulatory treatment centers. The investigation pe-
riod of this study was between November 2011 and 
April 2012. This study was approved by the ethical 
review board at each participating facility. 

Statistical Analyses 
The clinical variables and incidence of ISR be-

tween the fosaprepitant and control groups were 
compared. The significance of differences in incidence 
of ISR and background clinical variables such as 
gender and number of prior chemotherapy treatments 
were compared using Fisher’s exact test. Clinical var-
iables such as distribution of chemotherapy regimen 
and injection site were compared by chi-square test. 
Age, BMI, and number of chemotherapy treatments 
per patient were compared by Mann-Whitney U-test. 

Univariate analysis was performed by chi-square test, 
and multivariate analysis was performed by a logistic 
regression procedure to determine the association 
between the incidence of ISR and clinical variables. 
Any variable that was significant by univariate anal-
ysis was included as a candidate for multivariate 
analysis. Data were analyzed with StatView software 
(SAS Institute, version 5.0, Cary, NC). In this study, 
P<0.05 was considered statistically significant. 

RESULTS 
Patients’ characteristics 

Overall, 56 patients who underwent FEC, AC or 
(R-)CHOP regimens were reviewed for this study. 
There were 7 males and 49 females with an age range 
of 31-85 years (median age, 50 years). Sixty one injec-
tions were administered with fosaprepitant, whereas 
98 injections were delivered without fosaprepitant. 
All injections were administrated through a periph-
eral vein. There was no statistically significant dif-
ference between the 24 patients in the fosaprepitant 
group and the 32 patients in the control groups with 
regard to background clinical variables (age, gender, 
BMI, number of prior chemotherapy regimens and 
chemotherapy regimens used in the present study) 
(Table 1).  

 
 

Table 1. Characteristics of Patients 

Variable All patients 
n (%) 

fAPR(−) 
n (%) 

fAPR(+) 
n (%) 

P value 

Number of patients 56 (100) 32 (100) 24 (100)  
Age (years)     
Median 50 55 42 0.1494* 
Range 31-85 32-85 31-69  
Gender     
Male  7 (13)  3 ( 9 )  4 (17) 0.4465† 
Female 49 (87) 29 (91) 20 (83)  
Body mass index     
Median 21.3 21.1 21.3 0.9209* 
Range 15.3-38.8 15.3-38.8 15.6-31.0  
Number of prior chemotherapy    
0 52 (93) 29 (91) 23 (96) 0.6273† 
1  4 (  7)  3 (  9)  1 (  4)  
Chemotherapy regimen    
AC 24 (43) 16 (50)  8 (33) 0.3499‡ 
FEC 20 (36) 11 (34)  9 (38)  
(R-)CHOP 12 (21)  5 (16)  7 (29)  

fAPR fosaprepitant; AC, doxorubicin/cyclophosphamide; FEC, 
5-fluorouracil/epirubicin/cyclophosphamide; 
and (R-)CHOP, rituxi-
mab/cyclophosphamide/doxorubicin/vincristine/prednisolone 
P values were determined by * Mann Whitney U test, † Fisher’s exact test, or ‡ 

chi-square test. 
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Table 2. Characteristics of Injections 

Variable All injections 
n (%) 

fAPR(−) 
n (%) 

fAPR(+) 
n (%) 

P 
value 

Number of injec-
tion 

159 (100) 98 (100) 61 (100)  

Number of injection per patients    
Median 3 3 3 0.7795* 
Range 1-9 1-9 1-8  
Chemotherapy regimen    
AC  64 (40)  45 (46)  19 (31) 0.1321† 
FEC  54 (34)  32 (33)  22 (36)  
(R-)CHOP  41 (26)  21 (21)  20 (33)  
Injection site     
Median vein  3 ( 2)  2 ( 2)  1 ( 2) 0.6600† 
Basilic vein  5 ( 3)  4 ( 4)  1 ( 2)  
Antebrachial vein 113 (71)  71 (73)  42 (68)  
Dorsal hand vein  2 ( 1)  1 ( 1)  1 ( 2)  
Radial vein  34 (22)  18 (18)  16 (26)  
Unknown  2 ( 1)  2 ( 2)  0 ( 0)  
fAPR fosaprepitant; AC, doxorubicin/cyclophosphamide; FEC, 
5-fluorouracil/epirubicin/cyclophosphamide; 
and (R-)CHOP, rituxi-
mab/cyclophosphamide/doxorubicin/vincristine/prednisolone 
P values were determined by * Mann Whitney U-test, or † chi-square test. 

 
 
Baseline characteristics of injections according to 

the presence or absence of fosaprepitant injection 
were also compared. The median number of injections 
per patient was 3 (range 1-8) in the fosaprepitant 
group and 3 (range 1-9) in the control group (Table 2). 
There was no significant difference in the number of 
injections per patient between the two groups. The 
number of injections by regimen was 19 (31%) with 
AC, 22 (36%) with FEC, and 20 (33%) with (R-)CHOP 
in the fosaprepitant group, and 45 (46%) with AC, 32 
(33%) with FEC, and 21 (21%) with (R-)CHOP in the 
control group (Table 2). There was no statistically 
significant difference in the distribution of chemo-
therapy regimen and injection sites between the two 
groups. 

The frequency of ISR 
The incidence of ISR per patient and the fre-

quency of ISR per injection with or without fosaprep-
itant are summarized in Figure 2. The incidence of ISR 
per patient was 67% in the fosaprepitant group (16 of 
24 patients) and 16% in the control group (5 of 32 pa-
tients). The incidence of patients who experienced ISR 
was significantly higher in the fosaprepitant group 
than in the control group (P=0.0002) (Figure 2). The 
incidence of treatment-required ISR per patient was 
significantly higher in the fosaprepitant group (12 of 
24 patients, 50%) compared with the control group (1 
of 32 patients, 3.1%, P<0.0001).  

The frequency of ISR per injection was signifi-
cantly higher in the fosaprepitant group (21 of 61 in-
jections, 34%), compared with the control group (8 of 

98 injections, 8.2%, P<0.0001) (Figure 2). Furthermore, 
the frequency of treatment-required ISR per injection 
was significantly higher in the fosaprepitant group (17 
of 61 patients, 28%) compared with the control group 
(1 of 98 patients, 1.0%, P<0.0001). 

 

 
Figure 2. Comparison of the incidence of ISR with or without ad-
ministration of fosaprepitant: (A) per patient, (B) per injection. ISR 
was evaluated according to the National Cancer Institute Common Toxicity 
Criteria (NCI-CTC) version 4.0. Black bars represent the incidence of treat-
ment-required ISR, and gray bars represent the incidence of non-treatment 
required ISR. ISR, injection site reaction; and fAPR, fosaprepitant. 

 

Clinical symptoms, managements and 
severities of ISR 

The frequency per injection of clinical symptoms 
and managements of ISR observed in this study are 
shown in Figure 3. These items in 61 injections in the 
fosaprepitant group included pain (14 injections, 
23%), erythema (10 injections, 16%), swelling (6 injec-
tions, 10%), delayed drip infusion (the phenomenon 
observed without the handle of clinical stuffs) (6 in-
jections, 10%), re-puncture (13 injections, 21%), der-
matological treatment (12 injections, 20%), and dis-
continuation of the injection (2 injections, 3%). In 
contrast, of 98 injections in the control group, they 
included pain (6 injections, 6%), erythema (1 injection, 
1%), delayed drip infusion (1 injection, 1%), and 
re-puncture (1 injection, 1%). Dermatological treat-
ment and discontinuation of the injection were not 
required in any of the cases in the control group.  

The incidence of Grade 1 and 2 ISR per patient 
was 13% and 54% in the fosaprepitant group (3 and 13 
of 24 patients) and 6% and 9% in the control group (2 
and 3 of 32 patients), respectively (data not shown). 
The frequency of Grade 1 and 2 ISR per injection was 
7% and 28% in the fosaprepitant group (4 and 17 of 61 
injections) and 2% and 6% in the control group (2 and 
6 of 98 injections), respectively (data not shown). No 
Grade 3 ISR (ulceration or necrosis; severe tissue 
damage; operative intervention indicated) was ob-
served in this study. 
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Figure 3. Clinical symptoms (A) and managements of ISR (B). The 
frequency of (A) clinical symptoms and (B) managements of ISR was assessed for 
61 injections in the fosaprepitant group and 98 injections in the control group. 
Black bars represent the frequency of symptoms or managements together with 
treatment-required ISR, and gray bars represent the frequency of clinical 
symptoms or managements together with non-treatment required ISR. * 
depicts the phenomenon observed without the handle of clinical staffs. ISR, 
injection site reaction; and fAPR, fosaprepitant. 

 

Timing of ISR onset in the fosaprepitant group 
In the fosaprepitant group, 20 ISRs were assess-

able to determine the timing of ISR occurrence. Nine 
ISRs were observed during the administration of 
fosaprepitant, and 11 ISRs occurred after the admin-

istration of fosaprepitant (data not shown). We also 
determined the occurrence of ISR with regard to the 
number of courses of each chemotherapy regimen in 
16 fosaprepitant group patients. Four ISRs occurred 
during the first course, 6 during the second course, 2 
during the third course, and 4 during the fourth 
course (data not shown). 

Predictive factors of ISR 
By univariate analysis, an increased risk of ISR 

per patient was significantly associated with fosa-
prepitant injection, younger age (<50 years), and 
chemotherapy regimen (Table 3). The increased risk of 
ISR per injection was significantly associated with 
fosaprepitant administration, younger age (<50 
years), low BMI (<22), and chemotherapy regimen 
(Table 3). 

By multivariate analysis, fosaprepitant injection 
and chemotherapy regimen were significant inde-
pendent variables that correlated with increased risk 
of ISR per patient (Table 4). Fosaprepitant injection 
was also a significant independent variable that cor-
related with increased risk of treatment-required ISR 
per patient (Table 4). Moreover, fosaprepitant injec-
tion was also identified as a significant independent 
variable that correlated with increased risk of both ISR 
and treatment-required ISR per injection (Table 5). 

 

Table 3. Relationship between clinical variables and ISRs. 

 ISR incidence per patients  ISR frequency per injections 
All patients 
n 

ISR(+) 
n (%) 

ISR(−) 
n (%) 

P value  All injection 
n 

ISR(+) 
n (%) 

ISR(−) 
n (%) 

P value 

Number of patients 56 21 (38) 35 (63)   159 29 (18) 130 (82)  
fAPR injection          
Yes 24 16 (67)  8 (34) < 0.0001   61 21 (34)  40 (66) < 0.0001 
No 32  5 (16) 27 (84)    98  8 (  8)  90 (92)  
Age (years)          
< 50 28 15 (54) 13 (46) 0.0130   83 22 (27)  61 (73) 0.0048 
≥ 50 28  6 (21) 22 (79)    76  7 (  9)  69 (91)  
Gender          
Male  7  4 (57)  3 (43) 0.2511   22  4 (18)  16 (82) 0.9940 
Female 49 17 (35) 32 (65)   137 25 (18) 112 (82)  
Body mass index          
< 22 35 16 (46) 19 (54) 0.1012  102 24 (24)  78 (76) 0.0208 
≥ 22 21  5 (24) 16 (76)    57  5 (  9)  52 (91)  
Number of prior chemotherapy         
0 52 21 (40) 31 (60) 0.1079  150 29 (19) 121 (81) 0.1446 
1  4  0 ( 0)  4 (100)    9  0 (  0)  9 (100)  
Chemotherapy regimen         
AC 24  4 (17) 20 (83) 0.0197   64  5 (  8)  59 (92) 0.0155 
FEC 20 11 (55)  9 (45)    54 15 (28)  39 (72)  
(R-)CHOP 12  6 (50)  6 (50)    41  9 (22)  32 (78)  
fAPR, fosaprepitant; ISR, injection site reaction;  
AC, doxorubicin/cyclophosphamide; FEC, 5-fluorouracil/epirubicin/cyclophosphamide; and (R-)CHOP, rituxi-
mab/cyclophosphamide/doxorubicin/vincristine/prednisolone 
P values were determined by chi-square test. 
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Table 4. Multivariate Logistic Regression Analysis for ISR incidence per patients. 

Variable ISR incidence per patients 
Odd Ratio (95%CI) P value 

Incidence of ISR   
Fosaprepitant injection (Yes vs. No) 10.476 (2.282- 48.091) 0.0025 
Age (< 50 vs. ≥ 50)  2.177 (0.424- 11.183) 0.3514 
Chemotherapy regimen (AC vs (R-)CHOP)  4.833 (0.725- 32.202) 0.1034 
Chemotherapy regimen (AC vs FEC)  6.183 (1.019- 37.507) 0.0476 
Incidence of treatment-required ISR   
Fosaprepitant injection (Yes vs. No) 31.979 (3.220-317.621) 0.0031 
Age (< 50 vs. ≥ 50) 0.731 (0.101- 5.293) 0.7567 
Chemotherapy regimen (AC vs (R-)CHOP) 3.805 (0.521- 27.793) 0.1877 
Chemotherapy regimen (AC vs FEC) 2.378 (0.299- 18.913) 0.4130 
CI, confidence intervals; ISR, injection site reaction; AC, doxorubicin/cyclophosphamide; (R-)CHOP, rituximab/cyclophosphamide/doxorubicin/vincristine/prednisolone; and 
FEC, 5-fluorouracil/epirubicin/cyclophosphamide. 

 

Table 5. Multivariate Logistic Regression Analysis for ISR frequency per injections. 

Variable ISR frequency per patients 
Odd Ratio (95%CI) P value 

Frequency of ISR   
Fosaprepitant injection (Yes vs. No)  4.565 (1.750- 11.908) 0.0019 
Age (< 50 vs. ≥ 50)  1.615 (0.525- 4.970) 0.4031 
Chemotherapy regimen (AC vs (R-)CHOP)  2.810 (0.799- 9.882) 0.1073 
Chemotherapy regimen (AC vs FEC)  3.401 (0.951-12.169) 0.0598 
Body mass index (<22 vs. ≥ 22)  2.235 (0.729- 6.854) 0.1594 
Frequency of treatment-required ISR   
Fosaprepitant injection (Yes vs. No) 33.197 (4.113-267.916) 0.0010 
Age (< 50 vs. ≥ 50) 0.934 (0.231- 3.776) 0.9234 
Chemotherapy regimen (AC vs (R-)CHOP) 2.882 (0.645- 12.884) 0.1660 
Chemotherapy regimen (AC vs FEC) 1.556 (0.289- 8.381) 0.6065 
Body mass index (<22 vs. ≥ 22) 1.410 (0.350- 5.687) 0.6289 
CI, confidence intervals; ISR, injection site reaction; AC, doxorubicin/cyclophosphamide; 
(R-)CHOP, rituximab/cyclophosphamide/doxorubicin/vincristine/prednisolone; 
and FEC, 5-fluorouracil/epirubicin/cyclophosphamide. 

 

 
Figure 4. The ISR monitoring of patients who experienced ISR during or after the observation period. After the observation period, we monitored 
the occurrence of ISR in patients who experienced ISR during the observation period. Patients who experienced ISR from fosaprepitant injection did not develop ISR 
again when they received subsequent chemotherapy with peroral administration of aprepitant. Gray panels indicate patients who experienced ISR; and white, patient 
had no ISRs. fAPR, fosaprepitant; APR, aprepitant; PV, peripheral vein; CV, central venous; and ISR, injection site reaction. 

 
Occurrence of ISR after the investigation 
period 

After the investigation period (November 2011 

to April 2012), we monitored patient records for the 
occurrence of ISR in those who had experienced ISR 
during the investigation period (Figure 4). In the con-
trol group, ISRs occurred in 5 patients during the ob-
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servation period, and none of the ISRs resulted in 
discontinuation of chemotherapy. After the investiga-
tion period, 3 of 5 patients did not require further 
administration because their prescribed treatments 
were completed. The other 2 patients who continued 
chemotherapy with aprepitant orally experienced no 
ISRs even when chemotherapy was continued. 

In the fosaprepitant group, ISRs occurred in 16 
patients during the investigation period, and none of 
the ISRs resulted in discontinuation of chemotherapy. 
After the investigation period, 4 of 16 patients did not 
require further administration because their pre-
scribed treatments were completed, and another 12 
patients continued chemotherapy. In two patients, 
ISRs reoccurred when they were administered chem-
otherapy with fosaprepitant through a peripheral 
vein, while one patient had no ISRs even when 
chemotherapy with fosaprepitant was continued. 
When the administration route was changed from 
peripheral injection (fosaprepitant) to oral (aprepi-
tant) in 8 patients, they did not suffer ISRs. One pa-
tient whose administration route was changed from 
peripheral injection to central venous injection did not 
develop ISRs. 

DISCUSSION 
The present study suggested that ISRs were in-

duced at a high frequency and were enhanced when 
fosaprepitant was injected through a peripheral vein 
in patients treated with an anthracycline-containing 
regimen. 

In the present study, the incidence of ISR was 
significantly higher in the fosaprepitant group pa-
tients (16/24, 66.7%) compared with the control group 
patients (5/32, 16%), and was consistent with previ-
ous reports.5,8,9 The incidence of fosaprepi-
tant-induced ISR was also higher in the present study 
than in previous studies,5,8,9 although the incidence of 
ISR could not be compared directly due to a difference 
in the number of fosaprepitant administrations. The 
percentage of ISR was 2.2% in patients who received a 
single dose of fosaprepitant and cisplatin enrolled 
into the Ease-017 (Evaluation of fosAprepitant in Sin-
gle-dose schedulE) trial,5 6.9% in an interview form 
released by the pharmaceutical company that sup-
plies fosaprepitant in Japan,8 and 23.6% in a Japanese 
phase 3 trial of patients who received a single dose of 
fosaprepitant and cisplatin.9 Additionally, 15 of 32 
(46.9%) young healthy volunteers experienced ISR 
when they were injected with 200 mg (1 mg/mL) of 
fosaprepitant alone.10 The percentage of epirubi-
cin-induced local skin toxicity was 19.5%11, and this 
was similar to the ISR incidence of patients who were 
not administered fosaprepitant in the present study. 
The major difference between previous reports and 

our study was that all patients enrolled in our study 
were administered anthracycline-containing chemo-
therapy, whereas most patients enrolled in previous 
studies received cisplatin based-chemotherapy. This 
indicated that anthracyclines coadministered with 
fosaprepitant have the potential to cause greater tis-
sue damage, rather than coadministration with cis-
platin, especially as anthracyclines commonly cause 
severe extravasation.12 Moreover the incidence of 
treatment-required ISR, defined as ISR that required 
re-puncture, dermatological treatment (consultation 
with a dermatologist, the application of steroid oint-
ment, or local injection to the ISR site), and/or dis-
continuation of administration in present study, was 
significantly higher in the fosaprepitant group. Thus, 
the strong venous toxicity of anthracyclines can cause 
and worsen fosaprepitant-induced ISR and increase 
ISR frequency and severity. 

Another difference between previous reports 
and our study is the concentration of fosaprepitant 
used. The incidence and severity of injection site pain 
caused by fosaprepitant was associated with the con-
centration and dosing rate of fosaprepitant.8 In the 
present study, fosaprepitant was administered using 
the highest concentration (1.5 mg/mL) and fastest 
speed (30 min) recommended by the manufacturers in 
Japan, and this might have raised the risk of ISR de-
velopment. In comparison, manufacturers in the US 
recommend fosaprepitant is dissolved in 150 mL (1.0 
mg/mL) of normal saline and infused over 20-30 min. 
Thus, the fosaprepitant concentration used in Japan is 
about 1.5 times higher than in the US. Therefore, one 
reason why ISRs are common in Japan might be the 
use of higher concentrations of fosaprepitant com-
pared with other countries. Imazu et al. reported that 
the frequency of ISR was decreased to 13.3% from 
52.9% after reducing the concentration of fosaprepi-
tant from 1.5 mg/mL to 0.6 mg/mL in Japanese can-
cer patients.13 In addition, hydration in cispla-
tin-containing regimens could reduce the concentra-
tion of fosaprepitant, and might diminish the fre-
quency of fosaprepitant-induced ISR. 

Standard prophylaxis to reduce the incidence 
and severity of ISR during/after fosaprepitant ad-
ministration has not yet been established. In the pre-
sent study, patients who experienced ISR from fosa-
prepitant injection did not develop ISR again when 
they received subsequent chemotherapy with peroral 
administration of aprepitant. Thus, if peroral admin-
istration of drugs is possible, we would recommend 
oral administration of aprepitant instead of fosaprep-
itant injection through a peripheral vein during 
chemotherapy including anthracycline. In contrast, in 
cases where patients cannot intake the drug orally, it 
is preferable to use fosaprepitant. The higher the 
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concentration of fosaprepitant, the higher the inci-
dence of ISR.8,13 Thus, if a more dilute concentration of 
fosaprepitant is injected slowly, the incidence and 
severity of ISR could be reduced, although further 
study is required to confirm this hypothesis. 

There are several limitations in the present 
study. First, this study was a retrospective study us-
ing a small diverse clinical population where the data 
were collected in a clinical context. However, the pa-
tient groups in this study were quite homogenous as 
all patients had a punctured vessel just before fosa-
prepitant administration, and were infused with the 
same concentration and rate of fosaprepitant. The 
dosing procedure of anticancer drugs used in partic-
ular chemotherapy regimens was also the same in the 
two study facilities. We focused on patients at ambu-
latory treatment centers where well-trained oncology 
nurses were resident, since both inpatients and clini-
cal ward staff were quite heterogeneous. However, 
selection bias could not be avoided. To reduce bias, 
we analyzed all patients who were administrated 
fosaprepitant through a peripheral vein during the 
study period. Moreover, there were some deviations 
in distribution such as cancer type and gender, be-
cause anthracycline anticancer agents are commonly 
used for breast cancer treatment. A second limitation 
of our study was that the influence of anthracycline 
on fosaprepitant-associated ISR was too low to eval-
uate, since there were two outpatients treated with the 
non-anthracycline regimen together with fosaprepi-
tant at our ambulatory treatment centers during study 
period. Furthermore, it is unknown whether fosa-
prepitant-induced ISR occurred prior to starting an-
thracycline (or vincristine) in 11 ISRs that occurred 
after drip administration of fosaprepitant, because the 
correct emergence time of ISR was not clear in the 
patients’ medical records. Although anthracycline 
and other anti-cancer drugs such as vincristine and 
cyclophosphamide might cause ISR, the present study 
indicated that the incidence and severity of ISR was 
worse in the fosaprepitant group. Therefore, fosa-
prepitant might affect subsequent injections. To 
evaluate further the ISR risk caused by fosaprepitant 
and anthracycline, a prospective randomized con-
trolled study is required. However, this might not be 
advisable because ISR can be avoided by oral admin-
istration of aprepitant instead of fosaprepitant injec-
tion. In addition, it is unethical to provide placebo 
instead of anthracycline because anthracyclines are 
key drugs for the treatment of breast cancer and he-
matological malignancies. However, this study iden-
tified high ISR risk factors and proposed a worka-
round in anthracycline-treated patients together with 
peripheral venous injection of fosaprepitant, although 
the present study was a small retrospective study. 

In conclusion, increased frequency and severity 
of ISR were caused when fosaprepitant was injected 
through a peripheral vein in patients treated with 
anthracyclines. Accordingly, peripheral vein injection 
of fosaprepitant should be avoided in patients re-
ceiving anthracycline-containing chemotherapy. 
Further studies are required to clarify the underlying 
mechanisms of ISR and to establish a standard 
prophylaxis of ISR associated with fosaprepitant ad-
ministration. 
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