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Purpose: The NK1-receptor antagonist MK-869 (L-
754,030) has demonstrated antiemetic activity in hu-
mans receiving chemotherapy. Objectives of the
present trial included the first assessment of oral MK-
869 plus dexamethasone compared with a 5HT3 antag-
onist plus dexamethasone for prevention of acute and
delayed emesis after high-dose cisplatin. Furthermore,
the study sought to confirm that addition of MK-869 to
a 5HT3 antagonist plus dexamethasone was more ef-
fective than just the 5HT3 antagonist plus dexametha-
sone for prevention of acute and delayed emesis.

Patients and Methods: This multicenter, double-
blind, parallel-group trial in 351 cisplatin-naïve pa-
tients evaluated prevention of acute (0 to 24 hours) and
delayed emesis (primary efficacy parameter; days 2 to
5) after cisplatin (>70 mg/m2). Patients were random-
ized to four groups (I to IV) (n 5 number randomized;
number evaluable): granisetron (10 mg/kg intrave-
nously) pre-cisplatin followed by placebo on days 2 to 5
(group I) (n 5 90; 90); granisetron and MK-869 (400 mg
PO [by mouth]) pre-cisplatin, followed by MK-869 (300
mg PO) on days 2 to 5 (group II) (n 5 86; 84); MK-869
(400 mg PO) the evening before and pre-cisplatin,
followed by MK-869 (300 mg PO) on days 2 to 5 (group
III) (n 5 89; 88); or MK-869 (400 mg PO) pre-cisplatin,
followed by MK-869 (300 mg PO) on days 2 to 5 (group

IV) (n 5 86; 84). All patients also received dexametha-
sone (20 mg PO) before cisplatin. Additional medication
was available to treat emesis or nausea at any time.

Results: In the acute period, 57%, 80%, 46%, and
43% of patients were without emesis in groups I, II, III,
and IV, respectively (P < .01 for group II v group I). In
the delayed period, the proportion of patients without
emesis in groups I, II, III, and IV was 29%, 63%, 51%,
and 57%, respectively (P < .01 for groups II, III, and IV
v group I). The distribution of nausea scores in the
delayed period was lower when comparing group II
with group I (P < .05 for days 1 to 5 and days 2 to 5).
One serious adverse event (dizziness) was rated as
possibly related to MK-869.

Conclusion: Once daily oral administration of MK-
869 was effective in reducing delayed emesis and
nausea after high-dose cisplatin. However, the combi-
nation of the 5HT3 antagonist plus dexamethasone
was numerically superior to MK-869 plus dexametha-
sone in reducing acute emesis. Confirming and extend-
ing previous findings, the triple combination of a 5HT3

antagonist, MK-869, and dexamethasone provided the
best control of acute emesis.

J Clin Oncol 19:1759-1767. © 2001 by American
Society of Clinical Oncology.

VOMITING AND nausea after administration of anti-
cancer drugs impairs quality of life1 and are among

the most distressing aspects of treatment.2 Patients may
even delay or refuse further therapy because of severe
chemotherapy-induced emesis.3

The severity and pattern of chemotherapy-induced emesis
depends on the specific chemotherapy, the dose, and regi-
men of administration.4 Cisplatin is the chemotherapeutic
agent most commonly associated with profound nausea
and vomiting that follows a distinct pattern of both an
acute period (generally considered the first 24 hours) and
a delayed period (days 2 to 5 post chemotherapy).5

Severe acute emesis occurs in nearly all patients who
receive cisplatin at a dose of greater than 50 mg/m2 in
the absence of prophylactic antiemetics;6 delayed emesis
has been reported in 57% to 89% of patients7-9 with
maximal intensity on days 2 and 3 after cisplatin
chemotherapy.10,11

Selective 5-HT3 antagonists such as ondansetron, granis-
etron, tropisetron, and dolasetron administered by them-
selves improved the prevention of acute chemotherapy-
induced emesis.12-14 However, superior prevention of acute
emesis presently is achieved with the combination of a

From Merck Research Laboratories, Rahway, NJ; San Isidro Cen-
tral Hospital, Buenos Aires, Argentina; Instituto de Enfermedades
Neoplasicas, Lima, Peru; Instituto do Cancer, Arnaldo Vieira de
Carvalho, Sao Paulo, Brazil; Ciudad Universitaria, Caracas, Venezu-
ela; Fundacion Arturo Lopez Perez, Santiago, Chile; Instituto Nacio-
nal de Cancerologia; ISSSTE, Mexico City, Mexico.

Submitted July 31, 2000; accepted December 1, 2000.
Supported in part by funding from Merck & Co., Inc.
Address reprint requests to Barry J. Gertz, MD, PhD, Clinical

Pharmacology, RY33-600, Merck Research Laboratories, PO Box
2000, Rahway, NJ 07065; e-mail barry_gertz@merck.com.

© 2001 by American Society of Clinical Oncology.
0732-183X/01/1906-1759

1759Journal of Clinical Oncology, Vol 19, No 6 (March 15), 2001: pp 1759-1767

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 L
IC

 R
ep

ri
nt

s 
D

es
k,

 I
nc

 o
n 

Fe
br

ua
ry

 4
, 2

02
5 

fr
om

 0
54

.2
18

.1
35

.1
00

C
op

yr
ig

ht
 ©

 2
02

5 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 

Azurity Pharmaceuticals, Inc. EXHIBIT - 1023



5-HT3 antagonist and dexamethasone.15-17 Despite these
advances, the 5-HT3 antagonists are not very effective as
monotherapy in preventing delayed emesis.18,19 The most
effective therapy to prevent delayed emesis is the combina-
tion of a 5-HT3 antagonist or metoclopramide with dexa-
methasone.20,21However, these regimens have only recently
received a consensus recommendation.22 Furthermore, even
with this combination, approximately 50% of patients receiv-
ing high-dose cisplatin continue to suffer delayed vomiting
and/or nausea. In addition, the combinations require multiple
daily dosing, and metoclopramide can be associated with
sedation and extrapyramidal side effects. Thus, simplification
and improvement in the prevention of delayed emesis may
be achievable.

Substance P is one of four mammalian tachykinins found
in neurons (including vagal afferent fibers) innervating the
brainstem nucleus tractus solitarii and the area postrema.
Both regions are intimately involved in the induction of
vomiting.23 Exogenous Substance P applied to cells in the
nucleus tractus solitarii results in emesis.24 Substance P
mediates its biologic effects through the NK1-receptor, a
G-protein receptor coupled to the inositol phosphate signal
transduction pathway.25

NK1 receptor antagonists first revealed antiemetic activ-
ity in ferrets26-29 and subsequently in patients receiving
cancer chemotherapy, but the optimum regimen and com-
bination with other prophylactic antiemetics remains unde-
fined.30-32L-758,298, the intravenous prodrug of the potent,
selective, and orally active NK-1 antagonist MK-869 pre-
vented acute emesis after administration of cisplatin to a
degree comparable with intravenous ondansetron.31 How-
ever, monotherapy with either compound was not optimum
for preventing acute emesis, and L-758,298 yielded unex-
pected benefits in reducing delayed emesis.31 When oral
MK-869 was added to a 5HT3 antagonist plus dexametha-
sone, superior control of acute emesis was achieved com-
pared with the latter two drugs alone, and delayed emesis
was again more effectively controlled.32 These findings led
to the question of whether the 5HT3 antagonist was an
essential component of the regimen to achieve optimum
prevention of acute and delayed emesis.

The objectives of the present study were as follows: (1) to
confirm the benefit of the NK1-receptor antagonist MK-869
in the prevention of delayed emesis secondary to cisplatin,
(2) to confirm whether MK-869 can enhance the acute
antiemetic efficacy achieved by the combination of a 5-HT3

antagonist with dexamethasone, and (3) to evaluate for the
first time the efficacy of MK-869 in combination with
dexamethasone alone for the prevention of acute and de-
layed emesis and compare this efficacy to dual therapy with
a 5HT3 antagonist plus dexamethasone.

PATIENTS AND METHODS

Study Design

This double-blind, multicenter, four parallel-group study was con-
ducted in cisplatin-naive male and female patients with cancer. The
study protocol was approved by the local ethical committee in each of
the participating centers, and all patients provided written informed
consent. Patients were assigned to one of four treatment groups
according to a computer-generated, randomized allocation schedule
that incorporated stratification for both sexes and whether or not
patients received additional highly emetogenic therapy (Table 1). The
additional chemotherapy, included as highly emetogenic, was based on
a published classification.33

Patient Eligibility

Patients ($16 years old) scheduled to receive their first course of
cisplatin-based chemotherapy at a dose of greater than or equal to 70
mg/m2 were enrolled. Female patients of reproductive potential dem-
onstrated a negative assay for serumb-human chorionic gonadotropin
at the prestudy visit. Primary criteria for exclusion included the
following: a Karnofsky score less than 60; allergy or intolerance to
metoclopramide, dexamethasone, or granisetron; use of another anti-
emetic agent within 72 hours of study day 1 (serotonin antagonists,
phenothiazines, butyrophenones, cannabinoids, metoclopramide, corti-
costeroids, or lorazepam); an episode of vomiting or retching within 24
hours before the start of the cisplatin infusion on study day 1; treatment
for or history of a seizure within the past 2 years; severe concurrent
illness other than neoplasia; gastrointestinal obstruction or an active
peptic ulcer; radiation therapy to the abdomen or pelvis within 1 week
before or after study day 1; or one of the following laboratory
measurements: hemoglobin less than 8.5 g/dL, WBC less than 3,500/
mL, platelets less than 100,000/mL, AST more than 23 ULN (upper
limit of normal), ALT more than 23 ULN, bilirubin more than 23

Table 1. Study Design

Treatment
Group

Day 21
(evening pre-cisplatin)†

Day 1
(treatment pre-cisplatin)* Days 2 to 5‡

I Placebo (PO) Gra (i.v., 10 mg/kg)
Dex (20 mg PO)
and placebo (PO)

Placebo (PO)

II Placebo (PO) Gra (i.v., 10 mg/kg),
Dex (20 mg PO)
and MK-869 (400
mg PO)

MK-869
(300 mg PO)

III MK-869 (400-mg PO) Placebo (i.v.), Dex (20
mg PO) and MK-
869 (400 mg PO)

MK-869
(300 mg PO)

IV Placebo (PO) Placebo (i.v.), Dex (20
mg PO) and MK-
869 (400 mg PO)

MK-869
(300 mg PO)

Abbreviations: Gra, granisetron; Dex, dexamethasone; i.v., intravenous.
*Intravenous granisetron or placebo and oral dexamethasone 30 minutes

before receiving cisplatin; oral MK-869 or placebo 2 hours before receiving
cisplatin; cisplatin ($70 mg/m2) infused over 3 hours or less.

†Dosed at bedtime with a light snack.
‡On day 2, MK-869 or placebo was administered approximately 24 hours

after initiation of the cisplatin infusion and in the morning between 0800-1000
hours on subsequent days.
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ULN, alkaline phosphatase more than 23 ULN, albumin less than 3
g/dL, and serum creatinine more than 2.0 mg/dL.

Treatments

The four treatment groups (I-IV) are summarized in Table 1. Rescue
therapy (metoclopramide [20 to 30 mg orally four times daily or 1 to 2
mg/kg intravenously four times daily] for day 1 and dexamethasone [8
mg orally twice a day] for days 2 to 5) was permitted on an as-needed
basis at any time for all patients, but was not administered prophylac-
tically. The investigator could also prescribe metoclopramide in addi-
tion to dexamethasone as rescue therapy for days 2 to 5.

Assessments

Episodes of vomiting or retching (date, time, and number of
episodes) were recorded by the patients on diary cards. An emetic
episode was defined as a single vomit or retch, or any number of
continuous vomits or retches; distinct episodes were separated by at
least 1 minute The primary efficacy parameter was the proportion of
patients without emesis in the delayed phase (days 2 to 5). Emetic
episodes were also recorded and evaluated in the acute phase (first 24
hours after initiation of cisplatin).

Nausea was assessed every 24 hours in the patient diary using a
100-mm horizontal visual analog scale that was headed: “How much
nausea have you had over the last 24 hours?” Zero mm on the scale was
labeled “no nausea”; 100 mm was labeled “nausea as bad as it could be.”

Global satisfaction with the antiemetic treatment was assessed by the
patient the morning of day 2 and the morning of day 6 post-cisplatin,
using a 100-mm horizontal visual analog scale. The scale for day 2 was
headed: “How satisfied are you with your antiemetic treatment over the
past 24 hours?” Zero mm on the scale was labeled “not at all satisfied”;
100 mm was labeled “completely satisfied.” The scale for day 6 was
headed: “How satisfied are you with your antiemetic treatment over the
entire study period?” Zero mm on the scale was labeled “not at all
satisfied”; 100 mm was labeled “completely satisfied.”

Adverse events other than episodes of vomiting and nausea were
recorded by the patients on diary cards from study day21 to 5.
Adverse events including episodes of vomiting and nausea from study
day 6 to their poststudy visit (study day 17 to 29) were also recorded.
Patients were evaluated before chemotherapy and once on study day 6
to 8 and once again on day 17 to 29 for laboratory safety (routine
hematology, serum chemistry, and urinalysis), ECGs, and physical
examinations.

Statistical Analysis

The statistical analysis approach for efficacy was intent-to-treat (all
patients that had data after cisplatin administration were included). The
incidence of emesis in the acute and delayed periods as well as the use
of rescue medication in both periods was evaluated. Fisher’s exact test
was used to compare the proportion of patients without emesis (and the
proportion of patients without emesis or use of rescue) among the
treatment groups. Data are also reported on the proportions of patients
with one to two emetic episodes and three or more emetic episodes in
the delayed period. NominalP values and exact two-sided confidence
intervals are reported for all relevant comparisons, in the delayed and
also in the acute period. A separate hypothesis addressed the question
of whether administration of MK-869 on day21 (before chemother-
apy) followed by MK-869 and dexamethasone on day 1, and dual
therapy (MK-869 and dexamethasone) on day 1 only would be no
worse than the administration of a 5HT3 antagonist and dexamethasone

on day 1 only (groups III and IVv group I), as assessed by the
percentage of patients reporting no emesis in the acute period. To test
this hypothesis, an exact two-sided 90% confidence interval regarding
the corresponding difference (group IIIv group I, and group IVv group
I) in the proportion of patients without acute emesis is reported. The
inference is based on the lower limit of the 90% confidence interval. An
exploratory multifactorial analysis was conducted to investigate the
relationship between the control of acute and delayed emesis. The
proportion of patients that were without emesis during the delayed
period but had experienced at least one emetic episode in the acute
period was compared among the treatment groups. NominalP values
are reported.

A secondary efficacy parameter was patient self-assessment of
nausea. In the analysis for days 1 to 5 and days 2 to 5, an average score
was computed for each patient using the visual analog scale values over
the given interval, while the analyses for the acute period and for day
2 only used the corresponding ratings recorded. Because of a nonnor-
mal distribution of values, nonparametric analyses were performed on
the ranked scores. For the intervals (days 1 to 5 and 2 to 5), the
distributions of these average scores were compared among the treatment
groups, using the Kruskal-Wallisx2 test, and median values for these
distributions are reported. Additionally, pairwise comparisons were per-
formed using the Wilcoxon test. Also, pairwise comparisons were per-
formed for the proportions of patients that had no or minimal nausea
(defined post hoc as a visual analog scale rating that averaged less than 5
mm over the entire time interval) for the intervals days 1 to 5 and days 2
to 5, using Fisher’s exact test. NominalP values are reported.

An exploratory parameter was patient global satisfaction with the
antiemetic therapy. The groups were compared using a nonparametric
analysis on the ranked scores, and medians are reported. The primary
hypothesis of the study was that a comparable proportion of patients in
groups I and III would be without acute emesis. The study had 80%
power as designed (75 completing patients per group) to demonstrate
comparability between groups I and III (predefined as within6 20
percentage points) for the proportion of patients without acute emesis
assuming an 80% response rate in group I.

RESULTS

Patient Characteristics and Inclusion in the Analysis

The baseline characteristics of the patients assigned to the
four treatment groups were similar (Table 2). A total of 354
patients received an allocation number, but three did not
receive study medication (1 patient withdrew consent, one
vomited within 24 hours before the first dose of drug and
one patient forgot to take the day21 medication and
received no further medication). Of the 351 patients who
received study medication, four were excluded from both
the acute and delayed analysis because no data were
collected (two took day21 study drug but vomited before
the cisplatin infusion [one each in groups II and IV]; one
took day21 study drug but discontinued before the cispla-
tin infusion because of a fever [group IV]; and one took day
21 study drug but discontinued before the cisplatin because
he withdrew consent [group II]). One patient was included
in the acute but excluded from the delayed analysis (with-
drew consent on day 2, resulting in complete data only for

1761NK1 ANTAGONIST, MK-869: ANTIEMETIC

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 L
IC

 R
ep

ri
nt

s 
D

es
k,

 I
nc

 o
n 

Fe
br

ua
ry

 4
, 2

02
5 

fr
om

 0
54

.2
18

.1
35

.1
00

C
op

yr
ig

ht
 ©

 2
02

5 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 



the acute analysis [group III]). The primary intent to treat
efficacy analysis included 23 patients from a study center at
which blinding to the granisetron/placebo infusion on day 1
could not be assured as well as nine patients who were on
medications with antiemetic activity and one patient who
did not receive dexamethasone on day 1. However, the
statistical analyses and the study conclusions were similar
when these patients were excluded. All treated patients were
included in the analysis of laboratory and clinical safety
parameters.

Emesis Prevention

Triple therapy with granisetron, dexamethasone, and
MK-869 (group II) provided the best control of acute
emesis. The proportion of patients in group II without
emesis was significantly greater than that of the standard
therapy group (group I) that received granisetron and
dexamethasone (80%v 57%; P , .01) (Fig 1). The
difference between groups I and II was 23 percentage points
(95% exact confidence interval for this difference: 8%,
38%). Dual therapy with granisetron plus dexamethasone
on day 1 (group I) yielded a numerically superior control of
acute emesis, compared with the groups that received dual
therapy with MK-869 plus dexamethasone (group I, 57%;
group III, 46%; and group IV, 43%). In addressing the
comparison between groups III and I (the primary compa-
rability hypothesis of the trial), a 90% confidence interval

for the difference was calculated:224% to 2%. This
indicates that the two treatments were not comparable as
predefined and suggests that the control of acute emesis
with MK-869 plus dexamethasone could be less than that
with granisetron plus dexamethasone.

Similar results for the prevention of acute emesis were
achieved when considering the proportion of patients with-
out emesis or use of rescue medication in the acute period:

Table 2. Baseline Patient Characteristics

Treatment Group

Group

Group I Group II Group III Group IV

No. of patients 90 86 89 86
Male:female, % 58:42 50:50 61:39 60:40
Age, years* 55 6 16 53 6 14 54 6 14 54 6 13
Alcohol intake, % of

patients†
0-4 drinks/wk 84 86 83 86
5-10 drinks/wk 6 4 7 5
$11 drinks/wk 10 9 10 9

Cisplatin dose, mg/m2* 90 6 12 87 6 15 89 6 13 89 6 12
Additional highly

emetogenic
chemotherapy, %‡

24 27 24 21

Type of cancer, % of
patients
Lung 39 36 45 48
Gastrointestinal 3 4 1 4
Head and neck 23 20 16 17
Genitourinary 30 33 31 30
Other 5 7 7 1

*Mean 6 SD.
†If numbers do not add up to 100%, information was unavailable.
‡Use of additional highly emetogenic chemotherapy as classified by Hesketh et al.33.

Fig 1. Percentage of patients without emesis in the acute and delayed
periods irrespective of the use of rescue medication. Gra (granisetron) and
Dex (dexamethasone) both administered on day 1 only. * Significantly
different from group I (P < .01 in the acute phase, and P < .01 in the delayed
phase).
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75% of patients in group II versus 51% of patients in group
I (P , .01). This difference between group II and group I
was 24 percentage points (95% exact confidence interval for
this difference; 9%, 39%). The proportions of patients
without acute emesis or use of rescue medication in groups
III and IV were 44% and 41%, respectively.

During the delayed period, the optimum control of emesis
was achieved in those patients who received MK-869
(groups II, III, and IV). The primary comparison of interest
was the incidence of delayed emesis in group II, which
received MK-869, versus group I which received placebo
after day 1. MK-869 treatment significantly increased the
proportion of patients without delayed emesis (63%v 29%,
for group IIv group I, respectively;P , .01). The difference
in the proportion of patients without delayed emesis be-
tween groups II and I was 34 percentage points (95% exact
confidence interval for this difference: 19%, 49%). The
prevention of delayed emesis in groups III and IV, which
received MK-869 over 5 or 6 days, respectively, was also
significantly superior to that observed in group I (proportion
of patients without delayed emesis in groups III and IV was
51% and 57%, respectively;P , .01 for group III or IV v
group I) (Fig 1). Significant differences in the proportion of
patients without emesis or use of rescue medication in the
delayed period were similarly evident (22%, 41%, 39%, and
39% in groups I through IV, respectively;P , .05 for group
II, III, or IV v group I) (Table 3). When considering zero to
two delayed emetic episodes, the incidence in groups I, II,
III, and IV was 57%, 79%, 72%, and 77%, respectively
(P , .01 for group IIv group I).

The reduction in delayed emesis achieved by adding
MK-869 to a regimen of a 5HT3 antagonist plus dexameth-
asone was not simply the result of better control of acute
emesis. This is revealed most clearly when one examines
the greater frequency with which patients reported no
delayed emesis in groups III and IV compared with group I,
despite the fact that groups III and IV performed numeri-
cally worse than group I for acute emesis. To further
substantiate this claim, the proportion of patient without
emesis in the delayed period was computed using only those
patients that experienced at least one emetic episode in the
acute period. The percentage of patients that achieved
prevention of delayed emesis, even though they had re-
ported acute emesis, was significantly higher in group IV
and numerically higher in group III versus group I (13%,
30% and 35% in groups I, III, and IV;P , .01 for group IV
v group I).

Nausea Assessment

Median nausea visual analog scale ratings over time are
displayed in Fig 2. Table 4 provides the median nausea

visual analog scale ratings over the intervals days 1 to 5
(acute plus delayed periods) and days 2 to 5 (delayed period
only), as well as for the first 24 hours (acute period) and day
2 only (generally maximum day of nausea in delayed
period). In the first 24 hours rank analysis, nausea ratings
were significantly lower for group II (triple therapy on day
1) compared with group I (granisetron plus dexamethasone
only on day 1) (P , .05). For both cumulative nausea
assessments, days 1 to 5 and days 2 to 5, the distribution of

Fig 2. Median visual analog scale nausea scores over time irrespective of
the use of rescue medication. Gra (granisetron) and Dex (dexamethasone)
both administered on day 1 only. Groups I and II were significantly different
when comparing the interval days 1 through 5, and days 2 through 5
(P < .05).

Table 3. Proportion of Patients With or Without Emesis in the Delayed
Period (days 2 to 5)

Treatment
Group No.

Without Emesis
(%)

Without Emesis or
Use of Rescue

(%)
1-2 Emetic

Episodes (%)

$3 Emetic
Episodes

(%)

I
Placebo 1

Gra and Dex
(on day 1)

90 29 22 28 43

II
5 Days MK-
869 1 Gra
and Dex (on
day 1)

84 63† 41* 16 21

III
6 days MK-
869 1 Dex
(on day 1)

88 51† 39* 21 28

IV
5 days MK-
869 1 Dex
(on day 1)

84 57† 39* 20 23

Abbreviations: Gra, granisetron; Dex, dexamethasone.
*Significantly different from treatment group I (P , .05).
†Significantly different from treatment group 1 (P , .01).
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nausea scores was lower in group II (triple therapy on day
1 followed by MK-869) compared with group I (granisetron
plus dexamethasone only on day 1 followed by placebo)
(P , .05 for comparison on days 1 to 5;P 5 .05 for
comparison on days 2 to 5). The distribution of nausea
scores was also significantly lower in group III compared
with group I for the day 2 to day 5 analysis (P , .05). In the
day 2 only rank analysis, nausea ratings in groups II, III, and
IV were numerically lower than in group I, but statistical
significance was achieved only for group IV versus group I
(P , .05). The frequency with which patients had no or
minimal nausea (Visual Analogue Scale average rating# 5
mm) in groups I, II, III, and IV for days 1 through 5 were
36%, 50%, 41% and 44%, respectively, and for days 2
through 5, the frequencies were 38%, 52%, 45% and 49%,
respectively (P , .07 for group IIv group I, days 1 to 5 and
days 2 to 5).

Global Satisfaction Assessment

The median global satisfaction ratings 24 hours after
cisplatin in groups I, II, III, and IV were 94, 98, 96 and 96
mm, respectively, while the overall median global satisfac-
tion ratings (rated on day 6) in groups I, II, III, and IV were
92, 95, 96 and 98 mm, respectively. No significant differ-
ences were observed among the groups at either time point.

Safety

All 350 patients who received study medication were
included in the analysis of safety. Table 5 lists the most

common clinical adverse events (occurring in. 10% of
patients in at least one treatment group) reported through
study days 6 to 8 (after the last dose of study medication).
These clinical adverse events included constipation, diar-
rhea, abdominal pain, dizziness, headache, hiccups, asthe-
nia, and anorexia. There were no significant differences in
the incidence of these adverse events among the four groups
except for a higher incidence of diarrhea in the groups that
did not receive granisetron on day 1 (groups III and IV). No
significant differences were observed among the treatment
groups with respect to laboratory indices of safety (on the basis
of an analysis of the proportion of patients in each group with
National Cancer Institute grade 3 or 4 toxicity for laboratory
parameters34). A similar pattern in the clinical and laboratory
adverse experiences emerged when looking at the entire study
period (day 1 through the last study visit between day 17 to 29)
with comparable frequencies of adverse events among all
treatment groups (data not shown).

DISCUSSION

The 5-HT3 antagonists in combination with dexametha-
sone have greatly reduced, but not eliminated, acute che-
motherapy-induced emesis and nausea and have been less
successful in reducing delayed nausea and vomiting caused
by highly emetogenic agents such as cisplatin.15-21 The
present trial confirms previous findings32 that addition of the
selective orally active NK1 antagonist, MK-869, to the
standard therapy of granisetron plus dexamethasone before
cisplatin, reduced the incidence of acute emesis compared
with dual therapy with granisetron plus dexamethasone
alone. Furthermore, addition of MK-869 before and con-
tinuing after cisplatin significantly reduced emesis and
nausea in the delayed period. Finally, although the combi-
nation of the 5-HT3 antagonist plus dexamethasone seemed
superior to the combination of MK-869 plus dexamethasone
for the control of acute emesis, MK-869 still conferred
significant benefit in reducing delayed emesis and nausea.

Acute emesis was reduced most effectively by the triple
therapy regimen. During the acute period, addition of
MK-869 to the regimen of granisetron plus dexamethasone
increased the proportion of patients without emesis by 23
percentage points compared with the current standard of
care—ie, granisetron plus dexamethasone alone (80%v
57% for group IIv group I, respectively). The frequency
with which patients reported no acute emesis in the standard
therapy group I (57%) was comparable with that found in
previous trials.34-36 Although dual therapy with MK-869
and dexamethasone (administered either just before cispla-
tin [group IV], or just before as well as the evening before
chemotherapy [group III]) seemed to offer less protection
than the standard regimen (group I), it nonetheless seemed

Table 4. Median Visual Analog Scale Nausea Scores (mm) in the Acute
and Delayed Periods

Treatment
Group

Acute
(first 24 hours)

Acute 1 Delayed
(days 1 to 5)

Delayed
(days 2 to 5)

Delayed
(day 2 only)

I
Placebo 1

Gra and
Dex (on
day 1)

7.5 7 7 12

II
5 days MK-
869 1 Gra
and Dex
(on day 1)

1* 2* 2* 4

III
6 days MK-
869 1 Dex
(on day 1)

8.5 3 3* 5

IV
5 days MK-
869 1 Dex
(on day 1)

9.5 3 3 3*

Abbreviations: Gra, granisetron; Dex, dexamethasone.
*P , .05 versus group I.
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to be an effective antiemetic combination, given that severe
acute emesis occurs in virtually all patients who receive
cisplatin doses greater than 50 mg/m2 in the absence of
prophylactic antiemetics.6 It also seems that the additional
dose of MK-869 provided the evening before cisplatin
conferred no further benefit in reducing acute emesis (com-
pare groups III and IV). These data confirm previous
findings reported with MK-86932 and suggest that an
NK1-antagonist should be used as part of a triple therapy
regimen to optimally prevent acute emesis.

Delayed emesis was reduced most effectively by those
regimens that included MK-869. In the delayed period, once
daily oral doses of MK-869 increased the proportion of
patients without emesis by 34 percentage points compared
with the parallel treatment with placebo (63%v 29% for
group II v group I, respectively). These results for delayed
emesis were as good or better than results reported with
regimens that are more complex requiring multiple drugs
with repeated dosing during the day and that may not be
tolerated by some patients.20,21Given the less than optimum
efficacy of the dual therapy groups of MK-869 and dexa-
methasone in preventing acute emesis, the fairly robust
response in preventing delayed emesis in all groups receiv-
ing MK-869 on days 2 to 5 cannot be merely attributed to a
carryover effect from better control in the acute period. The
multifactorial analysis further supports the unique benefit of

MK-869 in reducing delayed emesis. These observations
also suggest that the underlying mechanisms of acute and
delayed emesis may be different. The absence of a study
arm that included only a single (day 1) dose of MK-869
precludes any definitive conclusion regarding the need to
treat for multiple days to maximally reduce delayed emesis.
The observation that single doses of an NK-1 antagonist can
yield benefit in the delayed period post-cisplatin30-32 dem-
onstrates the need for further studies designed specifically to
address this question.

Nausea remains a persistent problem for many patients
after chemotherapy. In the acute period, triple therapy
(group II) significantly reduced nausea more than the
standard therapy group (group I). In the delayed period,
group II showed significant improvement over group I
during the entire interval (days 2 to 5) and was marginally
significantly different on day 2, the day of peak nausea.
However, when the entire treatment period (days 1 to 5) is
considered, triple therapy followed by once daily MK-869
(group II) manifested superior control of nausea compared
with the group not receiving the NK1-antagonist (groups II
v group I; P , .05).]

Regimens of MK-869 were generally well tolerated with
clinical and laboratory adverse events similar to the stan-
dard therapy group (group I) except for a somewhat higher
incidence of diarrhea in the MK-869 groups that did not

Table 5. Number and Percentage of Patients With Most Common Clinical and Laboratory Adverse Events

Treatment Group

Group I Group II Group III Group IV

No. % No. % No. % No. %

Adverse event*
Constipation 14 16 14 16 13 14 11 13
Diarrhea 15 17 14 16 36 40 31 36
Abdominal pain 19 21 13 15 12 13 11 13
Dizziness 20 22 13 15 19 21 16 18
Headache 30 33 23 27 22 24 20 23
Hiccups 14 16 18 21 19 21 22 26
Asthenia/fatigue 28 31 19 22 20 22 19 22
Anorexia 19 21 13 15 16 18 15 17
Hematologic decrease†

Total WBC 0 0 0 0 4 5 0 0
Neutrophils 3 3 1 1 4 5 0 0

Transaminase elevations‡
AST 0 0 2 3 1 1 0 0
ALT 4 5 5 6 1 1 0 0

Abbreviations: Gra, granisetron; Dex, dexamethasone.
*Listing of adverse events reported from postdose day 1 through follow-up day 6 to 8 regardless of relationship to study drug occurring in .10% of patients in

any treatment group.
†Transient changes for WBC less than 2000 per mL and neutrophils less than 1000 per mL in patients who had normal or above normal baseline values (NCl

grades 3 or 4).
‡Transient increases to more than 2.5 times the upper limit of the normal range in patients who had normal or below normal baseline values (NCl toxicity grades

2, 3, or 4).
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receive granisetron (groups III and IV). Cisplatin may cause
diarrhea in up to 60% of patients when administered in the
absence of antiemetics.34 Inclusion of prophylactic anti-
emetic therapy with a 5-HT3 antagonist resulted in a lower
incidence of cisplatin-related diarrhea, consistent with a
constipating effect for the 5-HT3 antagonists.35 The obser-
vation of the current trial thus likely reflects the loss of this
“protective” influence in the groups that did not receive
granisetron. In normal volunteer studies, MK-869 adminis-
tration has not resulted in diarrhea (Merck Research Labo-
ratories, data on file).

It should be noted that subsequent to the initiation of this
trial (protocol approved March 1997; first patient in the trial
September 1997; last patient out of the trial March 1998), a
consensus conference was held on recommended antiemetic
prophylaxis for cancer chemotherapy. The results of this
consensus conference were recently published22 and in-
cluded the combination of either a 5HT3 antagonist plus
dexamethasone, or metoclopramide plus dexamethasone for
use in the delayed period post high-dose cisplatin. The
conference also recognized that control of delayed emesis is
an area requiring further improvement and therapeutic
alternatives.22 In light of these suggestions, only compari-
sons to other active agents would be appropriate for future
clinical trials.

Subsequent to the completion of this study, it was
determined that MK-869 reduces the clearance and
thereby increases the systemic exposure to dexametha-

sone (Merck Research Laboratories, data on file). With
the regimen used in the current study, one might observe
as much as a 2.5-fold mean increase in dexamethasone
concentration on day 1. Given that a 20-mg dose of
dexamethasone has been shown to yield maximum ben-
efit when added to a 5HT3 antagonist,37 it is unlikely that
this interaction would meaningfully influence the results
of the present trial, although this possibility cannot be
ruled out.

In summary, the addition of oral MK-869 to granisetron
plus dexamethasone before chemotherapy provided further
protection against acute vomiting compared to dual therapy
with just the 5-HT3 antagonist and dexamethasone. In
addition, once daily oral doses of MK-869 substantially
reduced delayed emesis and nausea after high-dose cisplatin
therapy. While MK-869 plus dexamethasone was not quite
as effective as the 5HT3 antagonist plus dexamethasone in
reducing acute emesis, it nonetheless provided superior
protection in the delayed period. Whether this reflects
differences in the underlying mechanism(s) of acute and
delayed emesis, as suggested by earlier studies,31,32 cannot
be discerned from the current trial given its design. Future
studies including an active comparator in the delayed phase
will more directly address this question. The NK1-antago-
nist MK-869 thus represents a valuable new approach and
novel mechanism of action for the prevention of emesis in
patients receiving highly emetogenic cancer chemotherapy
including cisplatin.
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