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Abstract

Purpose: A protocol was developed to evaluate the value of an NK-1 receptor antagonist for preventing nausea and vomiting resulting from
highly emetogenic chemotherapy when an olanzapine-based antiemetogenic regimen was used.

Materials and Methods: A221602, a prospective double-blind, placebo-controlled clinical trial, was developed to compare 2 olanzapine-containing
antiemetic regimens, one with an NK-1 receptor antagonist (aprepitant or fosaprepitant) and one without. Trial patients had a malignant disease
for which they received intravenous highly emetogenic chemotherapy (single day cisplatin > 70 mg/m? or doxorubicin plus cyclophosphamide
on 1 day). Patients on both arms received commonly administered doses of a 5-HT, receptor antagonist, dexamethasone, and olanzapine.
Additionally, patients were randomized to receive an NK-1 receptor antagonist (fosaprepitant 150 mg IV or aprepitant 130 mg IV) or a corre-
sponding placebo. The primary objective was to compare the proportion of patients with no nausea for 5 days following chemotherapy between
the 2 study arms. This trial was designed to test for the noninferiority of deleting the NK-1 receptor antagonist, with noninferiority defined as a
decrease in freedom from nausea by less than 10%.

Results: A total of 690 patients were entered on this trial, 50% on each arm. The proportion of patients without nausea for the complete 5-day
study period was 7.4% lower (upper limit of the one-sided 95% confidence interval was 13.5%) in the arm without an NK-1 receptor antagonist
compared with the arm with an NK-1 receptor antagonist.

Conclusion: This trial did not provide sufficient evidence to support that deletion of the NK-1 receptor antagonist was as good as keeping it, as
a part of a 4-drug antiemetic regimen for highly emetogenic chemotherapy (ClinicalTrials.gov Identifier: NCT03578081).

Implications for Practice

This was a phase |l randomized clinical trial for control of chemotherapy-induced nausea and vomiting (CINV) in patients receiving highly
emetogenic chemotherapy using olanzapine with or without an NK-1. A previous study demonstrated that adding olanzapine to an NK-1, 5
HT3, and dexamethasone improved control of CINV. The current study considered whether an NK-1 is needed to control CINV if olanzapine
is used. This is an important question when deciding the antiemetic regimens prior to chemotherapy.
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Introduction

Chemotherapy-induced nausea and vomiting (CINV), a
major adverse effect of cancer treatment, is associated with a
significant deterioration in life quality.!

In the 1990s, it was demonstrated that the use of
S-hydroxytryptamine, (5-HT,) receptor antagonists plus
dexamethasone significantly improved the control of CINV.!?
Subsequent studies demonstrated that additional reduction
of CINV occurred with the use of palonosetron, a second
generation S-HT, receptor antagonist® and with the use of
neurokinin-1 (NK-1) receptor antagonists.** In the 2000s,
international guidelines recommended the use of an NK-1
receptor antagonist, a 5-HT3 receptor antagonist, and dexa-
methasone for prevention of chemotherapy-induced nau-
sea/vomiting related to highly emetogenic chemotherapy
regimens.®$

Over the past decade, olanzapine, an antipsychotic medi-
cation that blocks multiple neurotransmitters in the central
nervous system, has been demonstrated to be an effective
agent for preventing CINV.”'® Most notably, in 2016, an
Alliance for Clinical Trials in Oncology trial (A221301),
designed to evaluate olanzapine for highly emetogenic
CINV, demonstrated that olanzapine, when added to a
S5-HT3 receptor antagonist, an NK-1 receptor antagonist
and dexamethasone, substantially improved the complete
response (CR) rate (no vomiting and no use of rescue med-
ications) and markedly improved the number of patients
who had no nausea through the 5-day period of time fol-
lowing chemotherapy, when compared with a placebo.'
Following this, multiple international antiemetic guidelines
recommended olanzapine as an additional agent to prevent
chemotherapy-induced nausea/vomiting.®$

The above-noted data demonstrate that there are 4 drug
types that are effective for decreasing highly emetogenic
chemotherapy-induced nausea/vomiting (corticosteroids,
S-HT, receptor antagonists, NK-1 receptor antagonists, and
the antipsychotic medication olanzapine). This raises a ques-
tion: can antiemetic therapy regimens for highly emetogenic
chemotherapy be de-intensified? Such an approach might
decrease side effects from antiemetic agents and decrease
financial toxicity, as some of these agents cost hundreds of
dollars for each dose.

Given the above question, the current clinical trial was
developed to compare 2 olanzapine-containing antiemetic
regimens, one with the use of an NK-1 receptor antagonist
and one without. When this trial was developed, olanzapine
was an inexpensive generic agent while NK-1 receptor antag-
onists were quite expensive.

Methods

Alliance A221602 was a prospective double-blind,
placebo-controlled clinical trial. Eligible patients for this
trial were required to have a malignant disease for which
highly emetogenic chemotherapy was prescribed. Patients
entered on this trial could not have received any previous
chemotherapy, must have been at least 18 years old, and
must have had an Eastern Cooperative Oncology Group
(ECOG) performance status of 2 or better. They could not
have had nausea or vomiting in the 24 hours prior to trial
registration, a known diagnosis of dementia, a positive preg-
nancy test, or significant nonmalignant central nervous sys-
tem disease such as a seizure disorder. In addition, they could
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not have been receiving treatment with an antipsychotic
agent such as olanzapine, risperidone, quetiapine, clozapine,
butyrophenone, or a phenothiazine, in the 30 days prior to
registration. Also, they could not have received amifostine
or quinolone antibiotic therapy within 7 days prior to regis-
tration. No radiotherapy was allowed within 7 days prior to
registration or planned for 1 week after the initial planned
dose of chemotherapy. Patients could not have had chronic
alcoholism, a known hypersensitivity to olanzapine, an
uncontrolled cardiac arrhythmia, uncontrolled congestive
heart failure, an acute myocardial infarction within the pre-
vious 6 months, or a history of uncontrolled diabetes melli-
tus. Adequate renal and liver function was required.

Patients participating in the current trial received intrave-
nous highly emetogenic chemotherapy defined as either (1)
cisplatin, given on a single day, at a dose of >70 mg/m?, with
or without other low emetogenic chemotherapy agent(s) on a
single day or (2) doxorubicin (60 mg/m?) plus cyclophospha-
mide (600 mg/m?) on a single day.

Patients were randomized at a 1:1 ratio to receive an NK-1
receptor antagonist (intravenous [IV] fosaprepitant 150 mg
or aprepitant 130 mg), on day one or a corresponding pla-
cebo, in a double-blinded manner. Patients were stratified
according to gender, their chemotherapy regimen, and the
specific 5-HT| receptor antagonist used (ie, palonosetron or
ondansetron).

Patients in both arms were scheduled to receive (1) a S-HT,
receptor antagonist (palonosetron 0.25 mg IV or ondansetron
8-16 mgIV or 16-24 mg per oral (PO), allowing clinician choice)
on day 1; (2) dexamethasone (12 mg PO, day 1 followed by 8
mg PO, days 2-4), and (3) olanzapine (10 mg/day PO, days 1 to
4, with doses given at approximately 24-hour intervals. On day
1, all agents were to be given prior to chemotherapy, with the
exception that olanzapine could have been taken prior to che-
motherapy or at bedtime. If the patient did not take the olanzap-
ine prior to chemotherapy and developed nausea or vomiting
prior to bedtime, the patient could take it prior to bedtime.

Patients completed a questionnaire at baseline and then
daily for 5 days after chemotherapy that inquired about (1)
nausea (on a 0-10 numerical analog scale that asked about
their worse nausea from “no nausea at all” to “nausea as bad
as it can be”; (2) any undesired sedation trouble that they
had over the past 24 hours; and (3) any undesired appetite
increase that they had over the prior 24 hours.

Patients completed questionnaires daily for 5 days after
chemotherapy that also asked them to note, over the prior
24 hours, how much nausea they had, how much vomiting
that they had (none, once, twice, or more than twice) and
the “number of extra nausea/vomiting pills taken because you
developed nausea/vomiting” (none, one, 2, or more than 2).

Nurse phone calls were also made daily for 5 days after
chemotherapy to inquire about the same questions indicated
above, to encourage the patients to complete their question-
naires, and to address any patient inquiries.

When patients returned for a second cycle of the same
chemotherapy, they were encouraged to continue treatment
with their initially assigned antiemetic agents for an addi-
tional 3 chemotherapy cycles. Those choosing to continue
on the protocol were unblinded, given they had completed
and submitted all required questionnaires for their first cycle
of treatment, and no placebo medication was given. Patients
were asked to complete the same questionnaires on the same
schedule that was used on the first cycle.
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Statistical Considerations

The study was designed to test whether olanzapine without
fosaprepitant/aprepitant was non-inferior to olanzapine with
fosaprepitant/aprepitant for prevention of CINV. The primary
endpoint was nausea control as defined by the proportion of
patients reporting no nausea (a response of 0 in the nausea
item of the Nausea and Vomiting Daily Diary/Questionnaire)
in the overall (0-120 hours) period. Nausea control in the
acute (0-24 hours) and the delayed (24-120 hours) periods
were also reported but were only to be tested if olanzapine
without fosaprepitant/aprepitant was shown to be noninfe-
rior to olanzapine with fosaprepitant/aprepitant (gatekeep-
ing approach). Our previous study'* showed that the rate
of nausea control in the overall period after treatment with
olanzapine + fosaprepitant/aprepitant was 37%. Olanzapine
+ placebo was to be considered to not be inferior to olanzap-
ine + fosaprepitant/aprepitant if the complete nausea control
rate with olanzapine + placebo was less than 10% lower than
that with olanzapine + fosaprepitant/aprepitant, ie, a non-
inferiority margin of 10% was considered clinically mean-
ingful. Assuming the nausea control rate in the olanzapine
+ fosaprepitant/aprepitant was 37% and using a one-sided
Type I error rate of 0.05 with one planned interim analysis
for efficacy and futility (non-binding) after 50% of patients
had enrolled and completed the Nausea and Vomiting Daily
Diary/Questionnaire, 620 patients (310 per arm) were deter-
mined to provide 80% power to conclude that olanzapine
+ placebo was noninferior to olanzapine + fosaprepitant/
aprepitant. The total planned sample size was inflated to 690
(345 per arm) to allow for a 10% dropout due to cancellation
or major violations. A modified intent-to-treat principle was
applied for statistical analysis of efficacy in evaluable patients.
Evaluable patients were defined as all patients meeting the eli-
gibility criteria who signed a consent form, started treatment,
and had no major violations.

Patient characteristics were summarized by treatment
arm. Baseline symptoms were compared between arms
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using the Kruskal-Wallis test. The primary endpoint of
nausea control and secondary endpoints including com-
plete response, undesired appetite increase, and undesired
sedation rates were summarized by treatment arm using
frequency and proportion. The differences in these rates
between treatment arms were estimated (along with 95%
confidence interval) and tested using normal approxima-
tion of the binomial distribution. Sensitivity analyses of the
primary and secondary endpoints using repeated measure-
ment and growth curve models to account for time trend
were conducted. Except for the primary endpoint (with a
one-sided test of non-inferiority), all confidence intervals
and p-values for other endpoints reported were 2 sided.
Data collection and statistical analyses were conducted by
the Alliance Statistics and Data Management Center. All
analyses were conducted using the SAS software version
9.4 on a database locked on January 7, 2022. Data quality
was ensured by review of data by the Alliance Statistics
and Data Management Center and by the study chairper-
son following Alliance policies.

This phase III trial was monitored by the Alliance Data and
Safety Monitoring Board, a standing committee composed of
individuals from within and outside of the Alliance.

Results

Randomization and Baseline Data

Patients were entered on this clinical trial from 111 clinical
sites between October 2018 and July 2021. Each participant
signed an IRB-approved, protocol-specific informed consent
document in accordance with federal and institutional guide-
lines. Data regarding the distribution and randomization of
the 690 entered patients are illustrated in a CONSORT dia-
gram (Fig. 1). Demographic data and patient characteristics
are well balanced between study arms (Table 1). The major-
ity of patients on this trial were women with breast cancer
who received doxorubicin and cyclophosphamide as adjuvant

Registered (n=690)
Expected Accrual (n=690)

Randomization

A,

Allocated to Placebo (n=344)

Allocated to Fosaprepitant (n=346)

24 Patients were not evaluable for
the primary endpoint analysis
e 19 patients withdrew prior to
starting protocol treatment
e | patient was ineligible
e 4 patients had a major violation

A 4

20 Patients were not evaluable for
the primary endpoint analysis
e 16 patients withdrew prior to
starting protocol treatment
e ( patients were ineligible
e 4 patients had a major
violation

A 4

320 patients were evaluable for the
primary endpoint analysis

Figure 1. CONSORT diagram.

326 patients were evaluable for the
primary endpoint analysis
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Table 1. Baseline characteristics.
Arm
Placebo Fosaprepitant Total
(N = 344) (N =346) (N =690)
Age (years)
Mean 56.1 56.5 56.3
Median 58.0 58.0 58.0
Range 27.0,79.0 29.0, 81.0 27.0, 81.0
Race
White 278 (80.8%) 292 (84.4%) 570 (82.6%)
Not Hispanic 259 (75.3%) 277 (80.1%) 536 (77.7%)
Hispanic 7 (2.0%) 3(0.9%) 10 (1.4%)
Hispanic origin unknown 12 (3.5%) 12 (3.5%) 12 (3.5%)
Black or African American 40 (11.6%) 36 (10.4%) 76 (11.0%)
Asian 12 (3.5%) 4(1.2%) 16 (2.3%)
American Indian or Alaskan Native 2 (0.6%) 0 (0.0%) 2 (0.3%)
Native Hawaiian or Pacific Islander 0(0.0%) 1(0.3%) 1(0.1%)
More Than One Race 1(0.3%) 1(0.3%) 2 (0.3%)
Unknown or Not reported: patient refused or not available 11 (3.2%) 12 (3.4%) 23 (3.3%)
ECOG Performance Score
0 281 (82%) 276 (80%) 557 (81%)
1 59 (17%) 67 (19%) 126 (18%)
2 4 (1%) 3(1%) 7 (1%)
Chemotherapy regimen
Doxorubicin and cyclophosphamide 266 (77%) 267 (77%) 533 (77%)
Cisplatin-containing regimen 78 (23%) 79 (23%) 157 (23%)
Sex
Female 289 (84%) 289 (84%) 578 (84%)
Male 55 (16%) 57 (17%) 112 (16%)
5-HT receptor antagonist
Ondansetron 90 (26%) 90 (26%) 180 (26%)
Palonosetron 254 (74%) 256 (74%) 510 (74%)
Baseline nausea and vomiting questionnaire
Arm
Placebo Fosaprepitant Total P-value
(N = 344) (N =346) (N =690)
Worst nausea over the past 24 hours (continuous) .9800!
N 327 334 661
Mean (SD) 0.2 (0.74) 0.3 (1.17) 0.2 (0.98)
Median 0.0 0.0 0.0
Range 0.0, 5.0 0.0, 10.0 0.0,10.0
Undesired appetite increase over the past 24 hours (continuous) .5687!
N 327 334 661
Mean (SD) 0.2 (1.06) 0.2 (0.93) 0.2 (1.00)
Median 0.0 0.0 0.0
Range 0.0,10.0 0.0,10.0 0.0, 10.0
Undesired sedation trouble over the past 24 hours (continuous) .5039!
N 327 334 661
Mean (SD) 0.2 (0.81) 0.3 (1.15) 0.2 (1.00)
Median 0.0 0.0 0.0
Range 0.0, 6.0 0.0, 10.0 0.0, 10.0

'Kruskal-Wallis P-value.
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therapy. A total of 646 patients (93.6%) reached the primary
endpoint and were evaluable for data analysis.

There were no differences between the 2 study arms with
regard to the patients’ symptoms over the 24 hours prior to
receipt of their chemotherapy as it related to their (1) worst
nausea scores, (2) an undesired increase in their appetite, or
(3) undesired sedation.

Efficacy Data

Table 2 provides data regarding the primary endpoint of this
trial, that being that the patient did not have any nausea for §
days following receipt of their chemotherapy. These data are
illustrated in Fig. 2. While there was no suggestion of outcome
differences on day 1 (acute period, first 24 hours following
chemotherapy) between the 2 study arms, a lower propor-
tion of patients (7.4%, with the upper limit of the one-sided
95% confidence interval being 13.5%) in the arm without
fosaprepitant/aprepitant reported no nausea for the complete
5-day study period. Per the study design, set up to exclude
a 10% benefit for fosaprepitant, the results did not provide
sufficient data to reject the null hypothesis that the 3-drug
regimen was inferior to the 4-drug regimen (P = .24, for one-
sided test of non-inferiority with 10% margin). If the study
had been designed to illustrate that fosaprepitant/aprepitant
added significant benefit to the other 3 used antiemetic agents,
in terms of no nausea for 5 days, the obtained data would
have concluded that it did so, with a one-sided superiority
test P-value of .02.

One of the secondary endpoints of this trial was to evalu-
ate complete responses (ie, no vomiting and no use of rescue
antiemetic treatments) between the 2 study arms. Complete
response rates increased from 47% in the placebo arm to
55% % in the fosaprepitant arm (P = .0497). Supplementary
Tables S1 and S2 provide more details.

Upon completion of the first cycle of therapy, patients were
allowed to continue to be treated with the antiemetic regi-
men that they received with their first cycle for up to 4 total
cycles of chemotherapy. Seventy-one percent of patients in
each arm agreed to continue with the antiemetic regimen that
they initially received. The nausea scores for the subsequent 3
cycles, for the 2 study arms, showed similar patterns to what
is observed in Fig. 2.

Table 2. Freedom from nausea for the first chemotherapy cycle.

The Oncologist, 2023, Vol. 28, No. 8

There was no suggestion that patients that received palo-
nosetron, as opposed to ondansetron, had any improvement
in outcomes regarding nausea (P = .65) or in the number of
rescue antiemetic agents taken (P = .86). The specific 5-HT,
receptor antagonist used, a stratification factor in the random-
ization, was chosen by the individual clinicians, as opposed to
being dictated by the clinical protocol.

Supplementary Table S3 provides data regarding no nau-
sea, complete response, and no vomiting according to chemo-
therapy type and sex. We intentionally did not include any P
values since these data are mainly descriptive and it is a ques-
tionable practice to include P values for unplanned subgroup
comparisons.

Toxicity

Given data that support that olanzapine can increase both
appetite and sedation, these 2 items were examined in the
current trial. There were no evident differences between the
2 treatment regimens with regards to undesired appetite
increases. When sedation differences between the 2 study
arms were examined, there did appear to be more sedation in
the first 24 hours in the arm that included the NK-1 receptor
antagonist (Fig. 2B; P = .017). No other substantial toxicity
was reported.

Discussion

The current study failed to demonstrate non-inferiority, in
terms of nausea control, when the NK-1 receptor antago-
nist was not used in combination with olanzapine, a 5-HT,
receptor antagonist, and dexamethasone in patients receiving
highly emetogenic chemotherapy. Rather, including the NK-1
receptor antagonist appears to improve the incidence of 5-day
freedom from nausea by approximately 7%.

A secondary endpoint in the current trial regarding com-
plete responses (ie, no vomiting and no use of additional
antiemetics) also supports that the NK-1 receptor antagonist
component of the 4-drug regimen provides a small benefit in
the delayed period. This finding is consistent with the demon-
strated benefit of NK-1 receptor antagonists for the preven-
tion of emesis in the delayed period postchemotherapy. There
was no suggestion of any difference in complete responses

Placebo Fosaprepitant Estimated difference: P-value’
(N =320) (N=326) Fosaprepitant - placebo
(95% One-sided CI)

Overall period 0.074 2443
(primary endpoint) (-inf, 0.135)
No nausea 97 (30%) 123 (38%)
Any nausea 223 (70%) 203 (62%)
Acute period -0.008 Per the gatekeeper procedure specified in the pro-
No mausea 201 (63%) 202 (62%) (-inf, 0.054) tocol, hypot‘hesis tests for the acute geriod and the
Any nausea 119 (37%) 124 (38%) ;if)lt;;lyezcilspff)rrl(t)gevr)irei:l(l)tp::(r)ircl)((iiulcl;dns(;ltli)ee;lrllerleljlellclt?c)li _
Delayed period 0.073
No nausea 114 (36%) 140 (43%) (-inf, 0.136)
Any nausea 206 (64%) 186 (57%)

‘Non-inferiority test with observed test statistics 2 = (pf ﬁ; - 0.10/4/p(1 = p)[1/ns + 1/ny)) = 0.661 where the subscript f denotes fosaprepitant arm

and p denotes placebo arm.
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Figure 2. Daily nausea (A) and sedation (B) Scores by arm in the first cycl

between the 2 regimens during the one-day acute period
postchemotherapy.

The data demonstrate that fosaprepitant may cause some
increased sedation, supporting that 2 of the 4 drugs in this
antiemetic regimen (olanzapine and fosaprepitant) cause
some sedation.

The Alliance for Clinical Trials in Oncology has now
conducted 2 randomized, double-blind, placebo-controlled
trials that have studied the 4-drug antiemetic regimen that
was used in the current trial. While the current trial took

e.

away the NK-1 receptor antagonist from the 4-arm regi-
men, our previously reported trial took away olanzapine
from this 4-arm regimen.' This allows us to compare the
benefits and toxicities of olanzapine verus the NK-1 recep-
tor antagonist as parts of the 4-drug antiemetic regimen
evaluated in these 2 studies, understanding that caution is
appropriate for cross-study comparisons, even when one
of the study arms (the 4-drug arm) was identical in both
studies and even when the 2 studies were conducted by
the same study team.
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Figure 3. Comparison of daily nausea scores by arm in the 2 arms of the current trial and 2 arms of a previous trial.

Fig. 3 illustrates this comparison, demonstrating that the
lowest (best) 2 arms represent data from the 4-drug regi-
mens in each study. This figure also suggests that the results
of the 3-drug arm, which includes olanzapine, appears to
be better than the 3-drug regimen that includes fosaprepi-
tant/aprepitant. Supplementary Table 1 provides outcomes
regarding this 4-arm cross-study comparison for complete
responses (no emetic episodes and no use of rescue medi-
cation) during the acute, delayed and the overall periods.
These data also support that olanzapine better protects
against chemotherapy-induced nausea/vomiting than does
fosaprepitant.

Conclusion

The results of this trial support that the studied 4-drug anti-
emetic regimen is best at preventing nausea and vomiting
associated with highly emetogenic chemotherapy. Cross-
study comparison suggests that olanzapine may be a more
effective antiemetic agent than any available NK-1 receptor
antagonist. This is important information for sites that can-
not obtain NK-1 receptor antagonists at a reasonable eco-
nomic price.
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