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Background: APF530, a novel extended-release granisetron injection, was superior to 

ondansetron in a guideline-recommended three-drug regimen in preventing delayed-phase 

chemotherapy-induced nausea and vomiting (CINV) among patients receiving highly emetogenic 

chemotherapy (HEC) in the double-blind Phase III Modified Absorption of Granisetron In the 

prevention of CINV (MAGIC) trial.

Patients and methods: This MAGIC post hoc analysis evaluated CINV prevention efficacy 

and safety of APF530 versus ondansetron, each with fosaprepitant and dexamethasone, in 

patient subgroup receiving an anthracycline plus cyclophosphamide (AC) regimen. Patients 

were randomized 1:1 to APF530 500 mg subcutaneously (granisetron 10 mg) or ondansetron 

0.15 mg/kg intravenously (IV) (≤16 mg); stratification was by planned cisplatin ≥50 mg/m2 

(yes/no). Patients were to receive fosaprepitant 150 mg IV and dexamethasone 12 mg IV on day 1, 

then dexamethasone 8 mg orally once daily on day 2 and twice daily on days 3 and 4. Patients 

were mostly younger females (APF530 arm, mean age 54.1 years, female, 99.3%; ondansetron 

arm, 53.8 years, female 98.3%). The primary end point was delayed-phase (>24–120 hours) 

complete response (CR). 

Results: APF530 versus ondansetron regimens achieved numerically better CINV control 

in delayed and overall (0–120 hours) phases for CR, complete control, total response, rescue 

medication use, and proportion with no nausea. APF530 trends are consistent with the overall 

population, although not statistically superior given the underpowered AC subgroup analysis. 

The APF530 regimen in this population was generally well tolerated, with safety comparable 

to that of the overall population.

Conclusion: APF530 plus fosaprepitant and dexamethasone effectively prevented CINV among 

patients receiving AC-based HEC, a large subgroup in whom CINV control has traditionally 

been challenging.

Keywords: APF530, extended release granisetron, chemotherapy-induced nausea and vomiting 

(CINV), highly emetogenic chemotherapy (HEC), anthracycline, cyclophosphamide 

Correspondence: Ian D Schnadig
Compass Oncology, US Oncology Research, 
19260 SW 65th Ave., Suite 435, Tualatin, 
OR, 97062, USA
Tel +1 503 692 2032
Fax +1 503 692 4450
Email Ian.Schnadig@USONCOLOGY.com

Journal name: Cancer Management and Research
Article Designation: ORIGINAL RESEARCH
Year: 2017
Volume: 9
Running head verso: Schnadig et al
Running head recto: APF530 vs ondansetron in CINV due to AC regimens
DOI: http://dx.doi.org/10.2147/CMAR.S129059

http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress


Cancer Management and Research 2017:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

180

Schnadig et al

Introduction
Chemotherapy-induced nausea and vomiting (CINV) associ-

ated with highly emetogenic chemotherapy (HEC) adversely 

affects the quality of life of patients; it is especially chal-

lenging to manage in the delayed phase (24–120 hours after 

chemotherapy)1 and affects chemotherapy compliance.2,3 

HEC includes chemotherapeutic agents with the potential 

to cause emesis in >90% of patients in the absence of pro-

phylaxis.4 For patients receiving HEC, antiemesis guidelines 

from the American Society of Clinical Oncology (ASCO), 

the National Comprehensive Cancer Network (NCCN), the 

European Society of Medical Oncology (ESMO), and Multi-

national Association of Supportive Care in Cancer (MASCC) 

recommend the use of a three-drug regimen consisting of 

a 5-hydroxytryptamine type 3 (5-HT
3
) receptor antagonist 

(RA), a neurokinin 1 (NK-1) RA, and a corticosteroid.3,5,6 

Despite these comprehensive treatment guidelines, there 

is still an unmet clinical need for improved prevention of 

delayed CINV in patients receiving HEC regimens.7,8

Anthracycline and cyclophosphamide (AC)–based regi-

mens represent a distinct class of emetogenic chemotherapy. 

Previously classified as moderately emetogenic chemother-

apy (MEC) according to the Hesketh emetogenicity criteria, 

developed in 1997,4 AC-based regimens were subsequently 

reclassified as HEC in the ASCO 2011 emetogenicity 

guidelines to recognize their high emetogenic risk.9 Updated 

MASCC and ESMO guidelines have also recommended 

classification of AC-based regimens as HEC and recommend 

the above-mentioned three-drug regimen for CINV preven-

tion in this setting.5 AC-based regimens are most commonly 

administered to women with breast cancer, a population at 

higher risk for CINV, based on both female gender and typi-

cally younger age.10–15 Therefore, CINV in this population 

is influenced by both chemotherapy- and patient-related risk 

factors. CINV prevention in patients receiving AC-based 

HEC6 is challenging and remains an urgent therapeutic need.

Granisetron, a first-generation serotonin (5-HT
3
) RA, 

is commonly used to treat CINV but has a short half-life 

(9 hours).16 APF530 is a new formulation of 2% granisetron 

in a viscous bioerodible Biochronomer® tri(ethylene glycol) 

poly(orthoester) (TEG-POE) polymer.17 Following subcuta-

neous (SC) administration of APF530 in the upper arm or 

abdomen, the polymer undergoes slow, controlled hydrolysis, 

maintaining therapeutic concentrations of granisetron for 

≥5 days.18,19 A single dose of APF530 (granisetron 10 mg) 

provides extended release of granisetron for the prevention of 

both acute (0–24 hours) and delayed (24–120 hours) CINV.17 

In a Phase III noninferiority trial, APF530 (500 mg SC) was 

noninferior to palonosetron (0.25 mg IV) in the control of 

acute CINV in patients receiving MEC or HEC and in the 

prevention of delayed CINV in patients receiving MEC.17,20 

APF530 is approved by the US Food and Drug Administra-

tion (FDA) for use in conjunction with other antiemetics to 

prevent acute or delayed CINV following initial or repeat 

courses of MEC or AC combination regimens.21

The Phase III Modified Absorption of Granisetron In the 

prevention of CINV (MAGIC) trial compared delayed-phase 

complete response (CR; no emesis [vomit or retch] and no 

rescue medication use) achieved by using APF530 with 

that using ondansetron, each in a three-drug regimen with 

an NK-1 RA and dexamethasone. Ondansetron, the active 

comparator, has been used in large-scale CINV studies as the 

positive comparator for other 5-HT
3
 RAs22,23 and is indicated 

for the prevention of nausea and vomiting associated with 

initial and repeat courses of emetogenic cancer chemotherapy, 

including high-dose cisplatin.24 In MAGIC, the APF530 arm 

demonstrated superior CR versus ondansetron in delayed 

CINV following HEC (64.7% vs 56.6%; P=0.014; 8% 

absolute improvement).25 APF530 is the first and only 5-HT
3
 

RA to demonstrate superiority over another 5-HT
3
 RA in a 

three-drug versus three-drug pivotal Phase III efficacy trial. 

This exploratory post hoc analysis evaluated the efficacy 

and safety of an APF530 regimen versus an ondansetron 

regimen in MAGIC trial patients who received AC-based 

chemotherapy regimens.

Patients and methods
Details of the MAGIC trial design and methodology have 

been presented previously,25 whereas a brief overview is 

presented in this report. This prospective, multicenter, ran-

domized, double-blind, double-dummy, parallel-group Phase 

III trial was conducted at 77 sites (see Table S1 for the list of 

study investigators list) in the United States (clinicaltrials.gov 

identifier: NCT02106494). The protocol was approved by the 

institutional review board at all sites and conducted according 

to the International Conference on Harmonisation E6 Good 

Clinical Practice guidelines and the Declaration of Helsinki. 

All patients provided written consent. Access to the data for 

this post hoc analysis was provided by Heron Therapeutics, 

Inc. (San Diego, CA, USA), who funded the original trial.

Adult patients who had histologically or cytologically 

confirmed malignancy and were scheduled to receive their 

first cycle of single-day HEC, according to ASCO 2011 

emetogenicity criteria,9 were enrolled. Eligible patients 

had an Eastern Cooperative Oncology Group (ECOG) 

performance status of 0 or 1. Patients with current or prior 
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significant cardiac disease, including QT interval prolonga-

tion, were excluded.

Patients were randomly assigned 1:1 to receive either 

APF530 500 mg SC (granisetron 10 mg) and ondansetron 

placebo IV or ondansetron 0.15 mg/kg IV (to a maximum of 

16 mg) and APF530 placebo SC (containing the Biochrono-

mer TEG-POE vehicle); stratification was by planned cisplatin 

≥50 mg/m2 (yes/no). In addition, all patients received fosa-

prepitant 150 mg IV and dexamethasone 12 mg IV on day 1 

and were scheduled to receive dexamethasone 8 mg orally 

once daily on day 2 and twice daily on days 3 and 4. Rescue 

medication was permitted at the investigator’s discretion.

The primary objective was to demonstrate the superiority 

of APF530 500 mg SC in achieving delayed-phase CR, com-

pared with ondansetron 0.15 mg/kg IV, in patients receiving 

HEC in cycle 1. Secondary end points included CR in the 

overall (0–120 hours) phase and two, more stringent end 

points that measure additional effects on nausea: complete 

control (CC; CR and no more than mild nausea) in delayed 

and overall phases. Other end points included CR and CC in 

the acute phase and total response (TR; CR and no nausea) 

in acute, delayed, and overall phases; the number of nausea 

episodes and rescue medication use, results for which were 

based on observed data without imputation for missing data, 

were also included. Patients recorded daily, up to 120 hours 

following chemotherapy, the number of nausea, retching and/

or vomiting episodes, and instances of rescue medication 

use; these data were used to evaluate the above-mentioned 

efficacy measures. Response rates were compared using 

95% confidence intervals for treatment differences using a 

modified intent-to-treat (mITT) population (all patients who 

received HEC and the study drug and had postbaseline effi-

cacy measures); P-values between treatment arms were based 

on the chi-square test. This post hoc analysis was conducted 

on the subgroup of patients who received an AC-containing 

HEC regimen; however, the study was not powered to detect 

statistically significant treatment differences between the 

arms with this subgroup.

Safety was assessed by adverse events, physical examina-

tions, vital signs, and clinical laboratory values in the safety 

population, comprising all patients who received the study 

drug. The type of treatment-emergent adverse event (TEAE) 

and its duration, severity, and relationship to the study drug 

were evaluated. TEAEs, serious adverse events (SAEs), 

treatment-related TEAEs, and treatment-related SAEs were 

assessed. TEAEs were defined as adverse events that either 

began within 8 days of study drug administration or prior 

to and increased in severity within 8 days of study drug 

administration. Treatment-related TEAEs included TEAEs 

with possible, probable, or definite relationship to study drug 

treatment or events with unknown or missing causality. Sever-

ity of TEAEs was graded by the National Cancer Institute 

Common Terminology Criteria for Adverse Events version 

4.03. All injection site reactions (ISRs) were collected by 

patient diary entries in addition to investigators’ evaluation. 

ISRs were conservatively considered treatment related. The 

severity of most ISRs was based on prespecified criteria of 

size and appearance only, rather than functional impairment.

Results
Patient disposition and characteristics
Of the 942 patients randomized in the entire study between 

March 31, 2014, and May 15, 2015, 600 patients received 

AC-based HEC (APF530 arm, 296; ondansetron arm, 304) 

(Figure 1). Of the 296 randomized patients in the APF530 

arm, 3 discontinued prior to treatment (1 due to a protocol 

violation, 1 due to withdrawn consent, and 1 due to other 

reason); of the 304 randomized patients in the ondanse-

tron arm, 1 discontinued prior to treatment because of 

an adverse event. The safety population consisted of 293 

patients in the APF530 arm and 303 patients in the ondan-

setron arm. Of the 293 patients in the APF530 arm safety 

population, 2 discontinued the study prior to day 6 (1 due 

to an adverse event and 1 due to other reason). Among the 

303 patients in the ondansetron arm safety population, 5 

were excluded from the mITT population: 2 discontinued 

the study without postbaseline efficacy data (1 due to 

protocol violation and 1 due to an adverse event) and 3 

completed the study, but 2 had no postbaseline efficacy 

data and 1 had improper study medication (Figure 1). All 

patients in the APF530 arm mITT population completed 

the study; among the ondansetron arm mITT population, 

2 patients discontinued the study because of a protocol 

violation (Figure 1).

Of the 902 patients in the mITT population of the entire 

study, 589 (65%) received AC-based HEC (APF530 arm, 

n=291; ondansetron arm, n=298). Baseline demographics 

were generally balanced between the treatment arms in the 

AC subgroup (Table 1). Most patients in the AC subgroup 

were female (APF530, 99.3%; ondansetron, 98.3%), white 

(APF530, 80.1%; ondansetron, 77.9%), and had an ECOG 

performance status of 0 (APF530, 83.8%; ondansetron, 

79.9%). The mean age of patients in the APF530 arm was 

54.1 years and that in the ondansetron arm was 53.8 years. 

The most common AC-based chemotherapy regimen in 

both treatment arms was cyclophosphamide <1500 mg/m2 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Cancer Management and Research 2017:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

182

Schnadig et al

and doxorubicin (APF530 arm, 87.3%; ondansetron arm, 

89.3%) (Table 2).

Efficacy analyses
In the AC subgroup, delayed-phase CR was numerically 

higher in the APF530 arm versus the ondansetron arm, 

approaching statistical significance (63.6% vs 56.0%; 

P=0.062) (Table 3). Similarly, in the overall phase, a trend 

favoring the APF530 arm versus the ondansetron arm was 

observed, although it was not statistically significant. No 

appreciable efficacy difference was observed in the acute 

phase in the APF530 arm compared with the ondansetron 

arm (Table 3).

For CC and TR, numerically higher rates were observed 

in the APF530 arm versus the ondansetron arm in the delayed 

and overall phases, although the treatment differences were 

not statistically significant. Minor differences were observed 

in CC and TR rates in the acute phase (Table 3).

A numerically higher proportion of patients in the 

APF530 arm versus the ondansetron arm reported no rescue 

medication use in the delayed (68.9% vs 61.7%; P=0.069) 

and overall phases (63.3% vs 56.9%; P=0.116) (Table 4). 

Figure 1 MAGIC trial AC subgroup CONSORT diagram.
Abbreviations: AC, anthracycline + cyclophosphamide; MAGIC, Modified Absorption of Granisetron In the prevention of CINV; mITT, modified intent-to-treat.

Table 1 Patient demographics and baseline characteristics in 
patients receiving AC-based regimens (mITT population)

APF530 
500 mg 
SC arm 
(n=291)

Ondansetron  
0.15 mg/kg  
IV arm  
(n=298)

Age, mean (SD), years 54.1 (10.6) 53.8 (10.9)
Female, n (%) 289 (99.3) 293 (98.3)
Ethnicity, n (%)
 Not Hispanic/Latino 231 (79.4) 242 (81.2)
 Hispanic/Latino/other 60 (20.6) 56 (18.8)
Race, n (%)
 White 233 (80.1) 232 (77.9)
Body mass index (kg/m2)
 N 283 290
 Mean (SD) 30.3 (6.9) 30.2 (6.9)
ECOG PS, n (%)
 0 244 (83.8) 238 (79.9)
 1 46 (15.8) 58 (19.5)
 Unknown 1 (0.3) 2 (0.7)
Currently drink alcohol, n (%)
 Any 111 (38.1) 110 (36.9)
 ≥8 drinks/week 5 (1.7) 5 (1.7)
Currently smoke tobacco, n (%) 34 (11.7) 34 (11.4)

Abbreviations: AC, anthracycline + cyclophosphamide; ECOG PS, Eastern 
Cooperative Oncology Group performance status; IV, intravenous; mITT, modified 
intent-to-treat; SC, subcutaneous; SD, standard deviation.
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The proportion of patients with no rescue medication use 

was numerically higher in the APF530 arm compared with 

the ondansetron arm across all phases (Figure S1). Clinical 

results also favored the APF530 arm versus the ondansetron 

arm in the proportion of patients reporting no nausea in the 

delayed and overall phases (Table 5). 

Safety analyses
The APF530 regimen was generally well tolerated in this AC 

subgroup; no new safety signals were identified (Table 6). 

Most patients experienced at least one TEAE (APF530 arm, 

93.5%; ondansetron arm, 91.1%). Excluding ISRs, the most 

frequently reported TEAEs were fatigue, constipation, nau-

sea, and headache, occurring with a similar frequency in each 

treatment arm. Serious TEAEs were experienced by 4.1% of 

the patients in the APF530 arm and 2.0% of the patients in 

the ondansetron arm; no TEAEs led to death.

Excluding ISRs, the most common treatment-related 

TEAEs in the APF530 and ondansetron arms were consti-

pation (8.2% vs 5.9%, respectively) and headache (7.2% vs 

5.9%, respectively). A treatment-related SAE occurred in one 

patient in the APF530 arm (0.3%, injection-site infection) 

14 days after APF530 administration and recovered within 

9 days with antibiotic use. A treatment-related SAE occurred 

in one patient in the ondansetron arm (0.3%, dehydration) 

and subsequently resolved.

The most frequently reported TEAEs were ISRs (Table 6), 

which occurred in 66.9% of patients in the APF530 arm and 

60.7% in the ondansetron arm. All ISRs were conservatively 

considered treatment related. The severity of most ISRs was 

based on prespecified criteria of size and appearance only, 

rather than functional impairment. These were generally mild 

or moderate, most resolved by the end of the study, and no 

ISR led to death or study discontinuation.

Table 2 Chemotherapy regimens in patients receiving AC-based regimens (mITT population)

Chemotherapy regimen Patients, n (%)

APF530 500 mg 
SC arm (n=291)

Ondansetron 0.15 mg/kg 
IV arm (n=298)

Cyclophosphamide (<1500 mg/m2) + doxorubicin 254 (87.3) 266 (89.3)

Cyclophosphamide (<1500 mg/m2) + doxorubicin + docetaxel 27 (9.3) 24 (8.1)

Cyclophosphamide (<1500 mg/m2) + doxorubicin + 5-fluorouracil 5 (1.7) 0

Cyclophosphamide (<1500 mg/m2) + doxorubicin + rituximab + vincristine 1 (0.3) 3 (1.0)

Cyclophosphamide (<1500 mg/m2) + doxorubicin + cisplatin (≥50 mg/m2) 0 2 (0.7)

Cyclophosphamide (<1500 mg/m2) + doxorubicin + etoposide + rituximab 2 (0.7) 0

Cyclophosphamide (<1500 mg/m2) + doxorubicin + vincristine 0 2 (0.7)

Cyclophosphamide (<1500 mg/m2) + doxorubicin + paclitaxel 1 (0.3) 0

Cyclophosphamide (<1500 mg/m2) + epirubicin 1 (0.3) 0

Cyclophosphamide (≥1500 mg/m2) + doxorubicin 0 1 (0.3)

Abbreviations: AC, anthracycline + cyclophosphamide; IV, intravenous; mITT, modified intent-to-treat; SC, subcutaneous.

Table 3 Complete response, complete control, and total response during delayed, overall, and acute CINV in patients receiving  
AC-based regimens (mITT population)

Response and phase,  
n (%)

APF530 500 mg  
SC arm (n=291)

Ondansetron 0.15 mg/kg  
IV arm (n=298)

Treatment difference  
(95% CI), %
(APF530 − ondansetron)

P valuea

Complete response
 Delayed 185 (63.6) 167 (56.0) 7.5 (−0.4, 15.4) 0.062
 Overall 163 (56.0) 153 (51.3) 4.7 (−3.4, 12.7) 0.256
 Acute 205 (70.4) 204 (68.5) 2.0 (−5.4, 9.4) 0.600
Complete control
 Delayed 171 (58.8) 156 (52.3) 6.4 (−1.6, 14.4) 0.117
 Overall 149 (51.2) 143 (48.0) 3.2 (−4.9, 11.3) 0.435
 Acute 193 (66.3) 191 (64.1) 2.2 (−5.5, 9.9) 0.570
Total response
 Delayed 119 (40.9) 107 (35.9) 5.0 (−2.9, 12.8) 0.213
 Overall 100 (34.4) 94 (31.5) 2.8 (−4.8, 10.4) 0.466
 Acute 164 (56.4) 173 (58.1) −1.7 (−9.7, 6.3) 0.677

Note: aBased on the chi-square test.
Abbreviations: AC, anthracycline + cyclophosphamide; CI, confidence interval; CINV, chemotherapy-induced nausea and vomiting; IV, intravenous; mITT, modified intent-
to-treat; SC, subcutaneous.
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Discussion
The use of AC-based chemotherapy remains highly prevalent 

because of its effectiveness in patients with breast cancer 

and the relatively high breast cancer incidence.26–29 Placebo-

controlled studies have shown that this combination induces 

emesis in a sufficient number of patients to warrant its 

reclassification, in 2011, from MEC to HEC. The MAGIC 

trial compared APF530 versus ondansetron in the context 

of a guideline-recommended three-drug regimen in CINV 

prevention following HEC regimens, including AC. The use 

of ondansetron was appropriate because it has been used 

in pivotal CINV studies as the active comparator for other 

5-HT
3
 RAs22,23 and is indicated for the prevention of nau-

sea and vomiting associated with initial and repeat courses 

of emetogenic cancer chemotherapy, including high-dose 

cisplatin.24

No previous pivotal efficacy trial involving patients receiv-

ing AC-based regimens has compared two 5-HT
3
 RAs within 

a three-drug regimen. The MAGIC trial design was consistent 

with current antiemesis guideline recommendations and was 

conducted in US community practices, so the results are likely 

to be representative of this clinical practice setting.

In contrast to other HEC, AC-based regimens are adminis-

tered mostly to younger female patients; both female sex and 

young age constitute patient-related CINV risk factors.30,31 

Accordingly, in the MAGIC trial, most patients receiv-

ing AC-based regimens were female and aged <55 years, 

and so at higher risk for CINV.31,32 The interaction of high 

emetogenicity of AC-based regimens with patient-related 

risk factors highlights the distinct CINV prevention needs in 

this patient group. In two large Phase III trials, CR rates were 

lower in patients receiving AC-based than in those receiv-

ing non–AC-based regimens across all phases, suggesting 

greater CINV prevention challenges associated with AC-

based regimens.13,33 Furthermore, patients receiving HEC or 

MEC regimens continue to experience delayed-phase CINV, 

highlighting the need for new therapies.34

Although this exploratory post hoc AC subgroup analysis 

was not powered for statistical significance, trends  favoring 

the APF530 versus the ondansetron arm in delayed and 

Table 4 Patients with no rescue medication use by CINV phases in patients receiving AC-based regimens (mITT population)a

CINV phase APF530 500 mg  
SC arm (n=291)

Ondansetron 0.15 mg/kg  
IV arm (n=298)

Treatment difference  
(95% CI), %
(APF530 − ondansetron)

P valueb

Delayed 
 nc 289 295
 No rescue medication, n (%) 199 (68.9) 182 (61.7) −7.2 (−14.9, 0.5) 0.069
Overall
 nc 289 295
 No rescue medication, n (%) 183 (63.3) 168 (56.9) −6.4 (−14.3, 1.6) 0.116
Acute
 nc 291 295
 No rescue medication, n (%) 220 (75.6) 211 (71.5) −4.1 (−11.2, 3.1) 0.263

Notes: aResults based on observed data without imputation for missing data. bBased on the chi-square test. cPatients with a response.
Abbreviations: AC, anthracycline + cyclophosphamide; CI, confidence interval; CINV, chemotherapy-induced nausea and vomiting; IV, intravenous; mITT, modified intent-
to-treat; SC, subcutaneous.

Table 5 Patients with no nausea by CINV phases in patients receiving AC-based regimens (mITT population)a

CINV phase APF530 500 mg  
SC arm (n=291)

Ondansetron 0.15 mg/kg  
IV arm (n=298)

Treatment difference  
(95% CI), %
(APF530 − ondansetron)

P valueb

Delayed
 nc 287 290
 No nausea, n (%) 133 (46.3) 118 (40.7) 5.7 (−2.4, 13.7) 0.171
Overall
 nc 288 291
 No nausea, n (%) 115 (39.9) 105 (36.1) 3.8 (−4.1, 11.7) 0.340
Acute
 nc 290 293
 No nausea, n (%) 189 (65.2) 197 (67.2) −2.1 (−9.7, 5.6) 0.598

Notes: aResults based on observed data without imputation for missing data. bBased on the chi-square test. cPatients with a response.
Abbreviations: AC, anthracycline + cyclophosphamide; CI, confidence interval; CINV, chemotherapy-induced nausea and vomiting; IV, intravenous; mITT, modified intent-
to-treat; SC, subcutaneous.
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overall phases were observed in multiple measures of CINV 

control: CR, CC, TR, rescue medication use, and proportion 

of patients with no nausea. The Biochronomer technology 

underlying APF530 provides sustained therapeutic granise-

tron concentrations across ≥5 days following a single APF530 

injection and was expected to provide better delayed-phase 

CINV control than ondansetron in the MAGIC trial. There-

fore, this trial was designed to detect treatment differences in 

the delayed phase. The lack of any appreciable differences in 

efficacy in the acute phase is consistent with the trial design. 

Acknowledging the limits of cross-trial comparisons, the 

control arm of the MAGIC AC subgroup showed results 

consistent with those from a previous study in patients with 

breast cancer who received AC-based regimens.15

Similar to findings in the entire study population, APF530 

was generally well tolerated in this patient subgroup receiving 

AC-based HEC, and no new safety signals were observed.25 

The incidences of ISRs were similar in both the arms, and most 

resolved by the end of the study. Consistent with the treatment-

related TEAEs observed with other 5-HT
3
 RAs,35 constipation 

and headache were the most commonly reported TEAEs with 

APF530. Trial results suggest that APF530 is a safe and effec-

tive CINV management option in this particularly challenging 

clinical setting. Consequently, the FDA approved APF530 for 

the prevention of both acute and delayed CINV following initial 

and repeat courses of MEC or AC combination regimens.21

The findings of the present study from the AC subgroup 

are concordant with the superior delayed-phase CR rate 

observed in the entire MAGIC study population.25 The 

superiority of APF530 versus ondansetron, in the presence 

of an NK-1 RA and dexamethasone, in achieving delayed-

phase CR in the MAGIC trial patients suggests that APF530 

provided benefit in addition to that of the NK-1 RA. Overall, 

these results demonstrate the benefit of the extended-release 

design of the APF530 formulation, whereby a single SC dose 

provides therapeutic granisetron concentrations for ≥5 days.18

Limitations of this analysis include being an exploratory 

post hoc analysis with a relatively small number of patients 

in each arm. In addition, use of the double-dummy design 

resulted in an increased incidence of ISRs in the ondansetron 

arm due to the presence of the viscous TEG-POE vehicle in 

the APF530 placebo injection.

In a recently published randomized, double-blind Phase III 

trial, olanzapine was compared with placebo, when added to a 

three-drug regimen of 5-HT
3
 RA, NK-1 RA, and dexametha-

sone in patients receiving cisplatin or AC-based HEC.36 In 

that study, the addition of olanzapine resulted in a significant 

improvement in nausea control. It will therefore be of interest 

to determine whether the addition of olanzapine to a three-

drug regimen of APF530 may similarly further improve CINV 

control in patients receiving AC-based regimens.

Conclusion
The MAGIC trial demonstrated the superiority of APF530 

versus ondansetron, each in a guideline-recommended three-

drug regimen with fosaprepitant and dexamethasone, in the 

prevention of delayed-phase CINV following HEC. The find-

ings of this post hoc subgroup analysis in patients receiving 

AC-based HEC and at a high risk of experiencing CINV are 

consistent with the results from the entire study population, 

particularly in control of delayed CINV. The APF530 regimen 

was generally well tolerated in the AC subgroup, as in the 

entire population. APF530, in conjunction with other anti-

emetics, is approved for preventing CINV in both acute and 

delayed phases in patients receiving initial or repeat courses 

of MEC or AC-based regimens.21 Thus, APF530 may be a 

convenient antiemetic option for female patients with breast 

cancer receiving AC-based chemotherapy, a population in 

which preventing nausea and vomiting is particularly difficult.

Acknowledgments
Research support and study drug was provided by Heron 

Therapeutics, Inc. Medical writing assistance was provided 

by Doyel Mitra, PhD, of SciStrategy Communications, sup-

ported by Heron Therapeutics, Inc. Selected data in this 

article were previously presented at 2015 San Antonio Breast 

Cancer Symposium (SABCS), Abstract 851257, P1-10-17, 

poster presentation.

Table 6 TEAEs occurring in ≥10% of patients in any arm receiving 
AC-based regimens (safety population)

Preferred 
term, n (%)

APF530 500 mg 
SC arm (n=293)

Ondansetron 0.15 mg/kg  
IV arm (n=303)

All grades Grade≥3 All grades Grade≥3

TEAEs (excluding injection site reactions)
 Fatigue 72 (24.6) 0 88 (29.0) 2 (0.7)
 Constipation 72 (24.6) 0 54 (17.8) 0
 Nausea 55 (18.8) 2 (0.7) 55 (18.2) 2 (0.7)
 Headache 47 (16.0) 3 (1.0) 64 (21.1) 0
Injection site reactionsa

 Bruising 143 (48.8) 11 (3.8) 113 (37.3) 18 (5.9)
 Pain 96 (32.8) 3 (1.0) 108 (35.6) 3 (1.0)
 Erythema 57 (19.5) 2 (0.7) 87 (28.7) 1 (0.3)
 Nodule 55 (18.8) 1 (0.3) 28 (9.2) 2 (0.7)
 Swelling 30 (10.2) 2 (0.7) 35 (11.6) 0

Note: aBoth treatment arms received the tri(ethylene glycol) poly(orthoester) 
polymer SC.
Abbreviations: AC, anthracycline + cyclophosphamide; IV, intravenous; SC, 
subcutaneous; TEAE, treatment-emergent adverse event.
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