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Purpose: Our aim was to compare the antiemetic efficacy of the triple combination of 
aprepitant, dolasetron and dexamethasone with the combination of dolasetron and dexa-
methasone for chemotherapy-induced nausea and vomiting (CINV) in hepatocellular carci-
noma (HCC) patients receiving hepatic arterial infusion chemotherapy (HAIC) with 
oxaliplatin, fluorouracil and leucovorin (FOLFOX).
Patients and Methods: This was a retrospective study. In the dolasetron plus dexametha-
sone group (D group), the patients received dolasetron (100 mg, i.v., on day 1) and 
dexamethasone (10 mg, i.v., on day 1) 30 min before starting administration of chemother-
apeutic drugs. In the aprepitant plus dolasetron and dexamethasone group (AD group), the 
patients received dolasetron and dexamethasone as described above, and aprepitant (125 mg, 
p.o.) on day 1 followed by 80 mg on days 2 and 3. The primary endpoint was the complete 
response rate (CR, defined as no emetic episodes and no rescue medication use) during the 
first cycle of hepatic arterial infusion chemotherapy.
Results: Between January 2018 and August 2019, 302 eligible patients were included: 197 
in AD group and 105 in D group. Patients in AD group had significantly higher complete 
response rates than those in D group during the first cycle (85.8% vs 71.4%, P = 0.003) and 
all cycles (73.6% vs 49.5%, P<0.001). Patients in AD group had lower rescue therapy (1.5% 
vs 26.7%, P<0.001) and lower incidence of disruption related to chemotherapy-induced 
nausea and vomiting (0.5% vs 6.7%, P = 0.002) than patients in D group.
Conclusion: Aprepitant, dolasetron plus dexamethasone is more effective to prevent che-
motherapy-induced nausea and vomiting in hepatocellular carcinoma patients treated with 
FOLFOX-HAIC therapy than dolasetron plus dexamethasone.
Keywords: aprepitant, chemotherapy-induced nausea and vomiting, hepatocellular 
carcinoma, hepatic arterial infusion chemotherapy

Introduction
FOLFOX-HAIC therapy has been reported to achieve favorable results for hepato-
cellular carcinoma (HCC), and chemotherapy-induced nausea and vomiting (CINV) 
is one of the most frequent adverse events.1–4 Uncontrolled CINV can not only 
discontinue chemotherapy but also markedly impairs the patient’s quality of life.5 In 
recent antiemetic guidelines, FOLFOX therapy was classified as having moderately 
emetogenic chemotherapy (MEC) risk, and two-drug combination therapy with 
a 5-hydroxytryptamine 3 (5-HT3) receptor antagonist and dexamethasone is the 
recommended antiemetic therapy for patients treated with MEC.6–8 Even though 
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these patients were treated with a two-drug combination of 
dolasetron (a 5-HT3 receptor antagonist) and dexametha-
sone, the rates of nausea and vomiting were still high, 
ranging from 79.8–82.9% and 42.9–59.7%, 
respectively.4,9,10

Recently, aprepitant was reported to be a potent and 
selective oral non-peptide antagonist of the neurokinin-1 
(NK1)-receptor that inhibits the binding of substance P to 
NK1-receptors of the vomiting center in the nervous 
system.11 Large phase III trials have shown that three- 
drug combination antiemetic therapy that included aprepi-
tant was associated with a decreased rate of vomiting and 
increased complete response and complete protection.12,13 

Several studies have suggested that the addition of aprepi-
tant to 5-HT3 receptor antagonist plus dexamethasone is 
effective for oxaliplatin-based chemotherapy-induced nau-
sea and vomiting.14,15 However, it is unclear whether the 
addition of aprepitant to 5-HT3 receptor antagonist plus 
dexamethasone could improve antiemetic efficacy for 
patients receiving FOLFOX-HAIC.

There is no standard treatment at present for CINV 
caused by HAIC. More research is required to establish 
antiemetic prophylaxis guidelines for FOLFOX-HAIC. 
The purpose of this study was to compare the antiemetic 
efficacy of the triple-drug combination of aprepitant, dola-
setron, and dexamethasone with that of the two-drug com-
bination of dolasetron and dexamethasone for CINV in 
HCC patients receiving FOLFOX-HAIC therapy.

Patients and Methods
The present study was carried out in accordance with the 
Declaration of Helsinki and approved by the Institutional 
Research Ethics Committee of Sun Yat-sen University 
Cancer Center. Due to the nature of this research, it 
involves no more than minimal risk, and the waiver of 
informed consent will not adversely affect the rights and 
welfare of the participants. Whenever appropriate, partici-
pants will be provided with additional pertinent informa-
tion after their participation. This study was a retrospective 
analysis of the data for the period between January 2018 
and August 2019. Eligible patients were 18 years or older 
with HCC confirmed by pathological biopsy or two ima-
ging techniques and received FOLFOX-HAIC therapy. 
Other eligibility criteria were as follows: an Eastern 
Cooperative Oncology Group performance status (ECOG 
PS) of 0–2, a life expectancy of 3 months or more, and 
normal liver and renal function. All the patients treated 
with hepatic artery infusion chemotherapy were selected 

with liver function classification Child-Pugh class 
A. Exclusion criteria consisted of a previous history of 
other systemic chemotherapy; complications that induced 
nausea and/or vomiting (e.g. symptomatic brain metas-
tases, opioid dose change within 120 h following che-
motherapy); a known medical history of HIV infection; 
pregnancy or breastfeeding; and other invasive malignant 
diseases. Patients who had changed their antiemetic regi-
men were screened out.

HAIC treatment cycles were repeated every 21 days as 
our previous studies described.4,9 FOLFOX was adminis-
tered via hepatic artery: oxaliplatin, 85 mg/m2, from hour 
0 to 2 on day 1; leucovorin, 400 mg/m2, from hour 2 to 3 
on day 1; fluorouracil, 400 mg/m2, bolus at hour 3, and 
2400 mg/m2 over 46 hours on days 1 and 2. In the 
D group, the patients received the two-drug combination 
with a single dose of dolasetron (100 mg, i.v., on day 1) 
and dexamethasone (10 mg, i.v., on day 1) 30 min before 
starting administration of chemotherapeutic drugs. In 
the AD group, the patients received the triple-drug combi-
nation with a single dose of dolasetron (100 mg, i.v., 
on day 1) and dexamethasone (10 mg, i.v., on day 1) 30 
min before starting administration of chemotherapeutic 
drugs, and aprepitant 125 mg orally 60 min before starting 
administration of chemotherapeutic drugs on day 1 fol-
lowed by the oral administration of 80 mg of aprepitant on 
days 2 and 3.

Uncontrolled CINV events were identified through 
records of nausea, vomiting, and rescue medications. The 
CINV was not classified into the acute (< 24 hours), 
delayed (25–120 hours), and protracted (>5 days) phases. 
Nausea and vomiting were classified using the National 
Cancer Institute Common terminology Criteria for adverse 
events v4.0.3.

All data were retrospectively collected from the electro-
nic medical record system. They included age, sex, height, 
weight, body surface area, courses of HAIC, tumor size, 
history and episodes of CINV, and whether antiemetic 
agents were also used. The primary endpoint of this study 
was the complete response (CR) rate during the first cycle 
defined as no emetic episodes, no rescue medication use 
during the first cycle of FOLFOX-HAIC therapy.7 The sec-
ondary endpoints were CR rate during all cycles, rescue 
medication rate, and HAIC disruption due to CINV.

All analyses were performed using SPSS statistics soft-
ware, version 25.0 (IBM Corp., Armonk, NY, USA). The 
CINV parameters (i.e. nausea grade, vomiting grade, res-
cue medication rate) for the two antiemetic protocols were 
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compared using the Chi square test. All statistical tests 
used in this study were two-sided, and a P value <0.05 was 
considered significant.

Results
A total of 302 patients were identified who had been 
treated with a first-generation 5-HT-receptor antagonist 
(dolasetron) plus dexamethasone (n=105), or aprepitant 
with dolasetron plus dexamethasone (n=197) (Figure 1). 
The median age of the two groups was 51 and 49 (P = 
0.561), respectively. There were 168 males and 29 
females in AD group, and 90 male patients and 15 
female patients in D Group (P = 0.919). There was no 
significant difference in BMI (body mass index) and 
tumor stage (BCLC) (Table 1). Patients in the AD 
group received more courses of HAIC than those in 
the D group (P<0.001).

The results for the endpoints are listed in Table 2. 
Patients in the AD group had significantly higher CR rates 
than those in the D group during the first cycle (85.8% vs 
71.4%, P = 0.003) and all cycles (73.6% vs 49.5%, P<0.001) 
of FOLFOX-HAIC. Patients in the AD group also had 
a lower incidence rate of nausea than those in the D group 
in the first cycle (23.9% vs 38.1%, P = 0.009) and all cycles 
(43.1% vs 56.2%, P = 0.031). Patients in the AD group had 
a lower incidence rate of grade 3 vomiting than in the 
D group in all cycles (5 [2.6%] vs 8 [7.6%], P = 0.04). 
Most nausea or vomiting was in grade 1 or 2, and no grade 4 
nausea or vomiting was observed.

More patients in the D group required rescue therapy 
than in the AD group (26.7% vs 1.5%, P<0.001). There 
were 31 patients receiving rescue medication in total. Of 
the 31, 23 received palonosetron as a rescue medication, 
and the other 8 received metoclopramide. Patients in 
the AD group had a lower incidence of HAIC disruption 
due to CINV than patients in the D group (0.5% vs 
6.7%, P=0.002). No adverse events possibly related to 
aprepitant administration were encountered.

Figure 1 Patients selection flow. 
Abbreviations: PLC, primary liver cancer; HAIC, hepatic arterial infusion chemotherapy; HCC, hepatocellular carcinoma; ICC, intrahepatic cholangiocarcinoma; AD group, 
aprepitant in combination with dolasetron and dexamethasone group; D group, dolasetron plus dexamethasone group.

Table 1 Patients’ Characteristics

AD Group  
n = 197

D Group  
n = 105

P-value

Age, years

Mean (SD) 48.5±10.9 49.3±12.4 0.561
Median (range) 49 (25–73) 51(18–79)

Sex
Male 168 90 0.919
Female 29 15

BMI, kg/m2 (mean [SD]) 22.2±3.4 22.1±2.9 0.744

Tumor stage (BCLC)

A 4 5 0.091
B 80 31

C 113 69

Course

Mean (SD) 3.0±1.5 2.3±1.3 <0.001

Median (range) 2 (1–7) 2 (1–6)

Abbreviations: AD group, aprepitant in combination with dolasetron and dexa-
methasone group; D group, dolasetron plus dexamethasone group; BMI, body mass 
index; BCLC, Barcelona-Clinic Liver Cancer.
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Discussion
To the best of our knowledge, there is no antiemetic guideline 
for HAIC, and the present study is the first to report the more 
favorable efficacy of antiemetic prophylaxis with dolasetron, 
dexamethasone, and aprepitant for FOLFOX-HAIC. This 
study achieved the primary endpoint: the CR rate in patients 
receiving aprepitant, dolasetron plus dexamethasone was 
higher than that in patients receiving dolasetron plus dexa-
methasone during the first cycle. Furthermore, the CR rate of 
vomiting and nausea in the AD group was higher than that in 
the D group during the first cycle and all cycles of FOLFOX- 
HAIC. Meanwhile, lower incidence of rescue therapy and 
lower incidence of HAIC disruption were observed in the AD 
group than in the D group.

The above results suggest that the addition of aprepitant 
to dolasetron and dexamethasone augments the antiemetic 
effect for patients receiving HAIC. The enhancement in the 
antiemetic effect may be due to the synergistic antiemetic 
interactions between 5-HT-receptor antagonists (dolasetron) 
and NK1-receptor antagonists (aprepitant): First, significant 
electrophysiological and biochemical findings suggest that 

receptor cross-talk occurs between serotonergic 5-HT(3)- 
and tachykininergic NK(1)-receptors in which co-activation 
of either receptor by ineffective doses of their corresponding 
agonists (serotonin [5-HT] or substance P, respectively) 
potentiates the activity of the other receptor to produce a -
response.16 Second, first-generation 5-HT-receptor antago-
nists mainly reduced acute emesis, and NK1-receptor 
antagonists not only reduced acute emesis but also helped 
in the reduction of delayed emesis.17 Finally, NK-1 receptor 
antagonists have potent and usually long-lasting anti-emetic 
activity against a broad spectrum of central and peripheral 
emetic agents, whereas 5-HT3 antagonists have a more 
restricted spectrum of activity with efficacy mostly against 
peripheral emetogens.18–20

Moreover, most nausea and vomiting in both groups 
were in grade 1 or 2, and the incidence of nausea and 
vomiting was consistent with that observed in previous 
studies.4,9,10 This indicates that CINV caused by HAIC 
was slight and manageable. However, the 3-drug regimen 
with dolasetron, dexamethasone, and aprepitant was still 
necessary for HAIC because no adverse events possibly 
related to aprepitant administration were encountered and 
lower incidence of HAIC disruption and grade 3 vomiting 
was observed in the AD group than in the D group. The 
difference in the incidence of HAIC disruption due to 
CINV may be one of the reasons why patients in the AD 
group received more courses of HAIC than patients in the 
D group.

There were some limitations in this study. First, this 
was a retrospective study conducted at a single center. 
Nonetheless, the baseline characteristics were well 
balanced except that patients in the AD group received 
more courses of HAIC. Second, the CINV was not classi-
fied into acute (< 24 hours), delayed (25–120 hours), and 
protracted (>5 days) phases. However, it is difficult 
because of the retrospective nature. A randomized con-
trolled trial is needed to verify our results. Third, the major 
adverse events during antiemetic therapy, such as consti-
pation, headache, and diarrhea, could not be compared in 
the present study. Moreover, factors that might affect the 
result (for example, motion sickness) were not assessed 
because of the retrospective design.

In conclusion, this study demonstrates that aprepitant, 
dolasetron plus dexamethasone is more effective to pre-
vent CINV in HCC patients treated with FOLFOX-HAIC 
than dolasetron plus dexamethasone. Prophylactic use of 
these drugs has the potential to reduce CINV during 
FOLFOX-HAIC therapy for HCC patients.

Table 2 Comparison of Complete Response Between the Two 
Groups and Rescue Therapy

AD Group 
n = 197 (%)

D Group 
n = 105 (%)

P-value

Nausea 0 150 (76.1) 65 (61.9) 0.009
Cycle 1 1 25 23

2 22 16

3 0 1

Vomiting 0 169 (85.8) 75 (71.4) 0.003
Cycle 1 1 13 16

2 13 11

3 2 3

Total nausea 0 112 (56.9) 46 (43.8) 0.031
All cycle 1 50 28

2 35 30

3 0 1

Total vomiting 0 145 (73.6) 52 (49.5) <0.001
All cycle 1 26 26

2 21 19

3 5 8

Rescue medication 3 (1.5%) 28 (26.7%) <0.001

HAIC disruption 
related to CINV

1 (0.5%) 7 (6.7%) 0.002

Abbreviations: AD group, aprepitant in combination with dolasetron and dexa-
methasone group; D group, dolasetron plus dexamethasone group; HAIC, hepatic 
arterial infusion chemotherapy; CINV, chemotherapy-induced nausea and vomiting.
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