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Comparing the Antiemetic Effects of Maropitant and Ondansetron in Cats
with Acute Vomiting in Clinical Practice

T. BaykurtKaratas, H. Erdogan, K. Ural, S. Erdogan*

Department of Internal Medicine, Faculty of Veterinary Medicine, Aydin Adnan Menderes University, Aydin,
Tiirkiye

ABSTRACT: The objective of this study is to evaluate and compare the clinical efficacy of maropitant and
ondansetron in cats presented with acute vomiting within the first 24 hours after a single subcutaneous adminis-
tration.In total 40 cats with vomiting were enrolledandrandomly allocated to receive single subcutaneous dose of
either 1 mg/kg/day maropitant (n=20) or 0.4 mg/kg/day ondansetron (n=20). All cats were evaluated and scored
(visual analog scale and numerical rating scale) for vomiting/nauseaand appetite/activity andwere assessed for
pain at 0 min, 30 min, 4 h, and 24 h after administration.No statistically significant difference was observed
between the maropitant and ondansetron groups in terms of visual analogue scale and numerical rating scale
for vomiting/nausea, appetite/activity, and pain scores throughout the 24-hour observation period (p> 0.05).A
significant decrease (p< 0.05) was observed in the visual analog score and numerical rating scale for vomiting/
nausea and inpain score after the antiemetic usecompared to the pre-medication period in both groups. Activity
and appetite score increased (p< 0.05) whitin groupsat the end of the observation period. This research shows
that in our study population both ondansetronandmaropitant effectively controlled vomiting and nausea of various
causes in cats within the first 24hafter a single injection. Furthermore, clinicalscoring forpredicting vomiting and
nausea in cats could be a valuable tool for selecting antiemetic drugs.
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INTRODUCTION

In cats, vomiting is a common symptom that oc-
curs when emetic stimuli exceed the threshold
required to activate the vomiting reflex (Trepanier,
2010). Nausea is a gradual sensation with a dynamic
threshold influenced by various factors and usually
precedes vomiting (Stern et al., 2011).

The management of vomiting and nausea often
requires a pharmacological multimodal approach to
manage the underlying disease process and mini-
mize unpleasant sensation (Batchelor et al., 2013).
Antiemetics used to control vomiting with blocking
vomiting pathways at various points that prevent the
vomiting reflex. All antiemetic drugs simultaneous-
ly prevent nausea (Pirri et al., 2013). Antiemetics
commonly used in the veterinary field are pheno-
thiazines, dopamine receptor antagonists, serotonin
S-hydroxy tryptophan-3 (5-HT3) and neurokinin 1
(NK-1) class drugs (Trepanier, 2010; Martin-Flores
et al., 2016). In cats, antiemetics targeting NK-1 or
5-HT3 receptors are licensed and effective (Batch-
elor, 2012).However, there is little data on the anti-
emetic efficacy of these drugs in cats, most of which
is based on experimental models of anesthesia-in-
duced vomiting (Santos et al., 2011).

Maropitant and ondansetron are among the com-
monly preferred and extensively investigated drugs
as antiemetic and antinausea agents (Burke et al.,
2022). Maropitant is a selective NK-1 antagonist that
shows antiemetic activity by inhibiting substance
P binding to central and peripheral NK receptors
(Hickmann et al., 2008). Ondansetron is a 5-HT3
receptor antagonist antiemetic that is widely found
in the central nervous and gastrointestinal system
(Milne and Heel, 1991).Comparing these two agents
is crucial because they target different receptors and
pathways, which might result in varying efficacy and
side effect profiles in clinical settings (Kenward et
al., 2017;Burke et al., 2022). Such comparisons help
determine the most effective and safest treatment
options for managing vomiting and nausea in veter-
inary practice, providing insights into their efficacy,
side effect profiles, and potential cost implications.

The aim of this study was to evaluate andcompare
the efficacyof maropitant and ondansetron in cats
with acute vomitingfollowing a single parenteral
administration,bymonitoringtheir clinical response
over 24hours.

MATERIALS AND METHODS

Study design

This study was designed as a randomized, prospec-
tive clinical trial to evaluate and compare the ef-
ficacy of maropitant and ondansetron in cats with
acute vomiting. Prior to participation, all cat owners
provided informed consent regarding the adminis-
tration of antiemetic drugs. The study protocol was
approved by the Animal Experiments Local Ethics
Committee of Aydin Adnan Menderes University
(No: 64583101/2022/125), ensuring compliance
with ethical standards.

Animals

A total of 40 client-owned cats of various breeds and
ages, from both genders that presented to the clin-
ics with acute vomiting were enrolled in the study
(Table 1). Animals were randomly divided into two
groups: Maropitant (n=20) and Ondansetron (n=20)
group, according to the administration of a single
subcutaneous dose of either Maropitant (Cerenia®,
Zoetis, Istanbul)at a dose of 1 mg/kg/day (Hickman
et al., 2008) or ondansetron (Zofer® 2 ml/8 mg am-
poule, ADEKA, Samsun)at a dose of 0.4 mg/kg/day
(Quimby et al., 2014).Both groups were monitored
by an observer for the first 24hafteradministration.

Inclusion criteria included cats with acute on-
set of vomiting (occurring more than twice within
12 hours), absence of chronic systemic illness, and
clinical signs consistent with nausea such as hyper-
salivation orretching, with the deliberate inclusion
of cats of various breeds, ages, and clinical presen-
tations. The exclusion criteria included severe de-
hydration, epileptic seizures, a Glasgow coma score
lower than 9, pregnancy or lactation, a history of
antiemetic use, and suspected poisoning. Follow-
ing diagnostic procedures (such as rapid test kits,
complete blood count, biochemical analyses, etc.) to
determine the etiological conditions of the cases, the
remaining cats were randomly assigned to receive
either maropitant or ondansetron without etiological
treatment. After these diagnostic evaluations, cats
meeting the exclusion criteria were excluded from
the study. Each group received a single dose of their
respective antiemetic, and their clinical response was
monitored over a 24-hour period. The assessment of
nausea and vomiting was conducted using clinical
scoring at multiple time points (0 min, 30 min, 4 h,
and 24 h), including a visual analog scale, a numer-
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Table 1. Demographic distribution of the cats

Group
Maropitant (n=20)
X+SE Min-Max
Age (month) 44,55 + 40,28 2-120
Body weight (kg) 3,50+ 1,33 1,50-6,90
Male 50 -
Gender
Female 50 -
Pure breeds (%) 65 -
Mixed breed (%) 35
Ondansetron (n=20)
X +SE Min-Max
Age (month) 54,60 £ 50,04 6-204
Body weight (kg) 421 +1,33 2,20-6,60
Male 55 -
Gender
Female 45 -
Pure breeds (%) 25 -
Mixed breed (%) 75 -

ical rating scale, appetite and activity scores, and a

pain score (Figure 1).

Clinical Scoring systems
Various scoring systems have been described by
different researchers for the assessment of vom-

Cats with vomiting

~

Exclusion criteria

Severe dehydration
Epileptic seizure
Glascow coma score > 9
Pregnancy or lactation
History of antiemetic use
Suspected posioning?

| Enrolled cats (1=40) |

AN

| Maropitant (n=20) | |

Ondansetron (n=20)

| |
!

Assesment of nausea and vomiting with clinical score
(0. min, 30. min, 4.h, 24. h)

Figure 1. A diagram outlining the evaluation process for eligibility, enrollment, allocation and clinical

evaluation of cats with acute vomiting.

Vomiting and Nausea Scoring
Visual analog scale
Numerical rating scale

Appetite and activity score

Pain score
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iting and nausea. These include the visual analog
scale (McCaffery and Pasero, 1999), numerical rat-
ing scale(Santos et al., 2011; Papastefanou et al.,
2015), appetite and activity score (Quimby et al.,
2015), and pain score (Fudge et al., 2021). In this
study, each of these scoring systems, as detailed in
the literature, was individually analyzed to ensure
comprehensive evaluation.

The clinical scoring was based on physical ex-
amination and follow-up question-answer sessions
with the patient owner. Clinical follow-ups were
repeated 4 times before (0 min) and after (30 min),
(4 h) and (24 h) antiemetic administration. During
the physical examination, heart rate (beats/min), re-
spiratory rate (breaths/min), body temperature ("C)
were all recorded. These scores, mostly based on
subjective assessment, were performed by a single
investigator (K.T).

Visual Analog Scale and Numerical Rating Scale
Unlike in humans, in cats there is no known and val-
idated scoring system for the assessment of vomiting
and nausea. The visual analog scale (McCaffery and
Pasero, 1999) and numerical rating scale (Santos
et al., 2011; Papastefanou et al., 2015) are mostly
used in this field.

A visual analog scale, evaluated by a single blind-
ed observer, was utilized to measure the clinical symp-
toms of nausea, with 0 indicating no nausea and 10
representing the most severe possible nausea. Clini-
cal indicators of nausea included drooling, excessive
licking, and changes in body posture, among others
(McCaffery and Pasero, 1999; Hickman et al., 2008).

Nausea was assessed using a numerical rating
scale at multiple time points (0 min, 30 min, 4 h,
and 24 h). The behaviors monitored included vocal-
ization, lip licking, and retching. Each behavior was
scored on a scale from 0 to 3, where O represented
the absence of the behavior and 3 indicated the most
severe manifestation. The scores for each behavior
were recorded and summed to obtain a total score
for each time point. The cumulative scores provided
a comprehensive assessment of nausea severity over
the 24-hour observation period (Santos et al., 2011;
Papastefanou et al., 2015).

In addition to these two scales, the number of
times vomiting, or nausea occurred within 24 h after
antiemetic administration, when vomiting occurred
more frequently (after a meal, at rest, after drug
administration, etc.), whether vomiting and nausea
occurred together or separately, and the number and

frequency of vomiting/nausea were recorded.

Appetite and Activity Score
Clinical scoring of appetite and activity was per-
formed as reported by Quimby et al. (2015), with
decreased appetite or activity -1, unchanged appetite
or activity 0, and increased appetite or activity 1,
scored according to severity.

Pain Score

For pain assessment, we synthesized three previ-
ously validated pain scales into a combined system.
These included the 0-10 numerical pain rating scale
(McCaffery and Pasero, 1999), the Glasgow Feline
Composite Measure Pain Scale (Shipley et al., 2019),
and the Feline Grimace Scale (Evangelista et al.,
2019). The combined system evaluated pain based
on behavioral indicators, facial expressions, and
physiological parameters such as body posture, ear
position, and vocalization. Each cat’s pain score was
assessed by a single blinded observer at predefined
time points (0 min, 30 min, 4 h, and 24 h) to ensure
consistency and reduce subjective bias.

Statistical Analysis

Descriptive statistics were performed for the scores
and clinical findings, with the data presented as mean
and median values. The homogeneity of the data
distributions was assessed using the Shapiro-Wilk
test, which indicated that the data did not follow a
normal distribution. Even after logarithmic trans-
formation, the data remained non-normally distrib-
uted, necessitating the use of non-parametric tests.
Accordingly, the Mann-Whitney U test was utilized
to evaluate inter-group differences for each scoring
criterion at specific time points, while the Friedman’s
Two-Way Analysis of Variance test was employed to
assess time-dependent changes within each group.
Statistical significance was determined at p < 0.05,
and all analyses were conducted using SPSS version
26.0 (IBM, USA).

RESULTS

A total of 40 cats with acute vomiting were includ-
ed in the study. The breed distribution, age range
(months), gender and body weight of the animals
were shown in Table 1. In this study, the demo-
graphic and physical characteristics of cats treated
with maropitant (n=20) and ondansetron (n=20)
were analyzed. The mean age of the maropitant
group was 44.55 £+ 40.28 months, with a range of
2 to 120 months, while the ondansetron group had
a mean age of 54.60 = 50.04 months, ranging from
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6 to 204 months. Regarding body weight, cats in
the maropitant group weighed an average of 3.50
+ 1.33 kg (range: 1.50-6.90 kg), whereas those in
the ondansetron group had a mean body weight of
4.21 + 1.33 kg (range: 2.20-6.60 kg). The gender
distribution in the maropitant group was balanced,
with 50% males and 50% females. In contrast, the
ondansetron group included 55% males and 45%
females. Breed distribution showed that 65% of the
cats in the maropitant group were purebred, while
35% were mixed breed. In the ondansetron group,
the majority (75%) were mixed breed, and only 25%
were purebred.

The etiology of vomiting varied in the cats and
the etiology/suspected diagnosis of vomiting were as
shown in Figure 2.Among the observed conditions,
panleukopenia was the most frequent diagnosis, with
a total of 3 cases, primarily in the maropitant group.
Intestinal parasitic infections followed, with approx-
imately 2.5 cases, predominantly in the ondansetron
group. Other frequently observed conditions includ-
ed enteroliths and feline leukemia virus (FeLV), each
reported in around 2 cases. These conditions were
evenly distributed across both treatment groups.
Acute gastritis and acute hepatic failure were notable
causes, appearing in approximately 1.5 cases, with a

slight tendency toward the ondansetron group. Less
common diagnoses, such as acute renal injury, acute
renal failure, idiopathic vomiting, and hepatic lipido-
sis, were observed in fewer than 1 case on average,
scattered across both groups. Similarly, conditions
like intestinal foreign bodies and trichobezoar were
infrequent but present in both treatment groups, al-
beit minimally. Conditions such as feline infectious
peritonitis (FIP), chronic renal failure, and hepatic
encephalopathy were recorded with lower frequency
and were sparsely distributed between the groups.

Time-dependent mean changes in clinical exam-
ination findings according to the groups are shown
in Table 2. There was no time related difference
between the groups for T ("C) and P (beats/min)
except for R (breath/min). Significant difference for
R (breaths/min) was observed between groups at 0
min (p= 0.04), 30 min (p=0.017), 4 h (p=0.02) and
24 h (p=0.02).Within the maropitant group, there
was statistically significant time-dependent chang-
es in physical examination finding for R (breaths/
min) rate at 0 min, 30 min, and 4 h compared to 24h
(p<0.05) (Table 2).

In cats treated with ondansetron and maropitant,
no significant statistical difference was observed be-
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Figure 2. Presumptive cause of acute vomiting in maropitant and ondansetron treated cats.
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Table 2. Time-dependent physical examination findings in cats treated with maropitant and

ondansetron
Maropitant (n=20) Ondansetron (n=20)
Parameters Time X +SE Min-Max X +SE Min-Max
0. min 38,08+ 0,16 36,50- 39,50 38,27 +0,21 36,9- 40,50
C 30. min 38,24 +£ 0,12 37,50- 39,20 38,23 £ 0,17 36,8- 40,10
4. h 38,17+ 0,11 37,50-38,90 38,21 +0,14 37,00- 39,70
24.h 38,21 £0,11 37,3- 39,10 38,06 £ 0,01 37,20- 38,90
0. min 120,45+ 2,61 100- 140 120,50 + 5,14 96- 200
30. min 120,85 + 3,72 100- 164 122,20 + 4,89 96- 200
P (pulse/min)
4. h 119,55 +2,63 100- 145 121,60 + 4,82 96- 200
24.h 115,4 +2,90 100- 152 116,7 £ 3,97 96- 175
0. min 3445+ 1,16° 28- 45 30,95 £2,26° 19- 60
30. min 34,4 +£1,51* 28- 54 30,20 £ 1,83° 21-50
R (breath/min)
4. h 33,25 + 1,36° 23-46 29,45 £2,07° 20- 51
24. h 30,45 + 1,46° 20- 47 28,75 £ 1,85° 18- 50

ab: Jetters in each row indicate significant differences of the means at each time point, p< 0.05.

tween the groups for the appetite and activity score,
pain score, visual analog scale and numerical rating
scale, that were generally evaluated for vomiting
and nausea (p>0.05).

Evaluating intra-group time-dependent changes
in pain score, it was observed that there was no
significant change during the first 4 h following ma-
ropitant administration. However, a significant de-
crease was noted after 4 h (p =0.037). Additionally,
significant differences in pain scores were found at 0
min (p =0.00) and 30 min (p = 0.00) compared to 24
h. In the ondansetron group, significant differences
were observed at 0 min (p = 0.00), 30 min (p = 0.02),

and 4 h (p = 0.01) compared to 24 h post-admin-
istration (Table 3). Upon detailed analysis of pain
score, it was determined that both drugs similarly
reduced pain levels.

The mean numerical rating scale between the
groups did not show significant differences at each
time point (p > 0.05). However, evaluating in-
tra-group time-dependent changes in the numerical
rating scale in the maropitant group revealed a signif-
icant reduction at4 h (p =0.17) and 24 h (p = 0.02)
compared to the initial measurement, as well as from
30 min to 24 h (p = 0.012). In the ondansetron group,
a significant decrease was observed only at the end

Table 3. Mean and standard error of the clinical scores in cats treated with maropitant and

ondansetron
Time
Clinical Group (n=20) 0. min 30. min 4.h 24.h
Scores — — — —
X+ SE X+ SE X+ SE X +SE

Maropitant 2,4+ 0,508 2,15+ 0,48 1,05 £ 0,29° 0,75 +£0,21%¢
Nausea Score

Ondansetron 1,6 +£0,41° 1,45+ 0,43 1,45 + 0,34 0,75 £ 0,32°

) Maropitant 11,15+ 1,31% 10,90 £ 1,31¢ 9,30 £ 1,17°¢ 7,70 £ 1,17°¢

Pain Score

Ondansetron 9,75 £ 1,05° 9,00 £1,12° 8,30 £ 0,98 6,20 £ 1,03?
Visual Analog Maropitant 6,60 £ 0,474 6,35 £ 0,51 5,40 £ 0,50°¢ 4,85+0,47*
Scale Ondansetron 6,05 £ 0,43 5,90 + 0,46° 5,20 £ 0,50 4,80 + 0,56

SE: Standard error, “><4: letters in each row indicate significant differences in means at each time point, p< 0.05.
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of the observation period (p = 0.023) compared to
the pre-application measurement (Table 3).

The visual analog scale, a critical clinical ob-
servation tool for evaluating pain as well as assess-
ing vomiting and nausea in cats, revealed a rapid
and statistically significant decrease in scores at
4 h post-maropitant administration compared to
pre-administration (0 min) (p = 0.02). Time-depen-
dent changes of maropitant group were significant
at 0 minutes (p = 0.00) and 30 minutes (p = 0.00)
compared to 24 h. In the ondansetron-treated cats,
significant differences were observed at 0 minutes
(p = 0.02) and 30 minutes (p = 0.04) compared to
24 h post-administration (Table 3).

The initial median value for the appetite and
activity score in the maropitant group was 0 (un-
changed) at 0 h and 1 (increased) at 24 h. In the
ondansetron group, it was -1 (decreased) at 0 h and
1 (increased) at 24 h. Both groups exhibited variable
baseline median values. However, significant differ-
ences were observed at4 h (p=0.01) and 24 h (p =
0.00) compared to pre-maropitant administration,
and at 0 min-4 h (p = 0.00), 0 min-24 h (p = 0.00),
30 min-4 h (p = 0.00), and 30 min-24 h (p = 0.00)
in the ondansetron group (Table 4).

DISCUSSION

Maropitant and ondansetron are widely used anti-
emetics in cats and dogs. Maropitant, an NK1 re-
ceptor antagonist, is approved for preventing and
treating vomiting and is also used in managing post-
operative visceral pain (Sullivan et al., 2011). On-
dansetron, a 5-HT3 receptor antagonist, is approved
for controlling postoperative nausea and vomiting
and for preventing chemotherapy-associated nausea
and vomiting (Santos et al., 2011). Both agents pro-
vide central and peripheral prevention of vomiting
and nausea.

In a previous two-stage study conducted by De la
Puente-Redondo et al. (2007), the antiemetic effect
of maropitant was assessed in dogs with various
etiologies and vomiting occurring twice in the last
eight h, with metoclopramide used as a positive
control. It was noted that vomiting recurred within
the first h after maropitant administration in very
few dogs, and its efficacy during the first 24 h was
higher than that of metoclopramide. Additionally,
maropitant administered as a single 1 mg/kg dose
via the subcutaneous route was reported to be gen-
erally reliable for controlling vomiting up to five
days post-administration (De la Puente-Redondo et

Table 4. Descriptive data of activity-and appetite score in cats treated with maropitant and ondansetron

Times

24. h

30. min 4. h

0. min

Activity-and appetite score

(n=20)

Variance Median Range Variance Median Range Variance

Range
2,00

Median Range Variance Median
1,00

0,00°
-1,000¢

0,13
0,18

0,45 0,00 0,52 1,00° 2,00 0,15 1,00° 2,00
-1,00%4 0,11 0,21

0,91

2,00
1,00

Maropitant

2,00

1,00¢

2,00

1,00?

Ondansetron
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al., 2007). Observations indicated that both agents
demonstrated high antiemetic efficacy in controlling
acute vomiting due to different etiologies within the
first 24 h following single-dose subcutaneous ad-
ministration.

In the present randomized prospective clinical
study, maropitant at a dose of 1 mg/kg/day (Hick-
man et al., 2008) and ondansetron at a dose of 0.4
mg/kg/day (Quimby et al., 2014) were administered
subcutaneously once to cats with acute vomiting
of different etiologies, randomly divided into two
groups. Both drugs demonstrated positive effects on
the management of vomiting over a 24-hour period.
It was observed that the antiemetic efficacy of ma-
ropitant and ondansetron did not differ significant-
ly over time, regardless of the underlying etiologic
agent. This finding suggests that both maropitant and
ondansetron are effective options for the short-term
management of acute vomiting in cats.

Unlike in humans, there is no known and validat-
ed scoring system for the assessment of vomiting and
nausea in cats. Especially in the veterinary field, the
evaluation of postoperative vomiting and nausea in
cats is mostly based on pain scoring criteria (Santos
et al, 2011; Corréa et al, 2019;Evangelista et al,
2019; Do Nascimento et al, 2019). In this context,
our study was based on different scoring systems,
including numerical rating scale, visual analogue
scale, activity and appetite score and pain score to
evaluate vomiting and nausea. In addition, the com-
bination of all of them could provide a valid scoring
system for the observation of vomiting and nausea
in cats.

In our study, time-dependent changes in the
mean numerical rating scale showed a significant
decrease from 2.4 + 0.50 before maropitant admin-
istration to 1.05 = 0.29 (p = 0.17) at 4 h and 0.75
+ 0.21 (p = 0.02) at 24 h. A significant difference
was also noted between the values at 30 min (2.15
+0.48) and 24 h (0.75 £ 0.21, p = 0.012). Previous
studies, such as Quimby et al. (2015), showed that
maropitant reduced vomiting frequency in cats with
chronic renal failure when administered orally at 4
mg/cat for two weeks. Martin-Flores et al. (2016)
found that maropitant reduced vomiting incidence
for approximately 20 h without affecting nausea in
cats administered dexmedetomidine and morphine.
Behavioral symptoms such as vocalization, lip lick-
ing, and retching were evaluated, and vomiting was
monitored. Vomiting recurred in 7 out of 20 cats

treated with maropitant, with varying frequencies.
Maropitant reached peak plasma concentration with-
in 0.5-2 h, providing a long-lasting effect of less
than 20 h. This, along with its high subcutaneous
bioavailability, explains the observed decrease in
nausea and vomiting (Hickman et al., 2008). Efficacy
of maropitant is linked to its role as an NK1 receptor
antagonist, blocking substance P, which is involved
in pain transmission, vasodilation, inflammation, and
vomiting. Its involvement in the vomiting reflex led
to the development of NK1 antagonists for treating
vomiting in human and veterinary medicine. Maro-
pitant is licensed for use in dogs and cats for pre-
venting and treating vomiting and motion sickness
and significantly reduces opioid-induced vomiting
and nausea when administered before anesthetic
premedication (Hay Kraus, 2017).

Pain scores, as previously assessed by Fudge
et al. (2021), showed a significant decrease at 4 h
(9.30+ 1.17) compared to pre-administration (11.15
+ 1.31) (p = 0.01). Time-dependent changes were
also significant at 24 h (7.70 £ 1.17) compared to
baseline (11.15 + 1.31, p=0.00) and 30 min (10.90
+ 1.31, p = 0.00) in the maropitant group. Various
studies have investigated the anti-analgesic effect
of maropitant on acute opioid-induced hyperalge-
sia, using hot-plate and tail-flick tests to model no-
ciceptive pain caused by tissue injury in rats and
ovariohysterectomy in cats and dogs (Aguado et al.,
2015; Marquez et al., 2015; Swallow et al., 2017;
Corréa et al., 2019; Karna et al., 2019). Additionally,
no analgesic effect was observed when evaluated
by mechanical nociceptive responses in rats, with
standardized mean differences and 95% confidence
intervals for mechanical responses being 0.27 (-0.40,
0.94) and a p-value of 0.43 (Kinobe and Miyake,
2020). Martin-Flores et al. (2016) reported higher
visual analogue scale score (p < 0.001) in the ma-
ropitant compared to the control group when eval-
uating behavioral changes during injection. In cats
undergoing ovariohysterectomy under sevoflurane
anesthesia, the minimum alveolar concentration of
sevoflurane decreased by 15% due to maropitant,
indicating its potential role as an adjunct analgesic,
particularly for visceral pain (Niyom et al., 2013).

The possible effect of maropitant in pain man-
agement is likely directed towards the inhibition of
NKI1 receptors and substance P, which are found in
many regions of pain pathways, including sensory
afferents, dorsal root ganglia, dorsal spinal cord, and
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brain centers involved in pain perception (Boscan et
al., 2011). Furthermore, more than 80% of visceral
afferents contain the substance P neuropeptide, com-
pared to only 21% of somatic afferents, suggesting
that NK1 receptor antagonists play a greater role in
visceral antinociception than in somatic pain (Niyom
et al., 2013).

The initial median value in the time-dependent
appetite and activity score was 0 (unchanged) and
increased to 1 at 24 h in the maropitant group. Signif-
icant differences were observed at4 h (p =0.01) and
24 h (p = 0.00) compared to pre-maropitant admin-
istration. While maropitant used as premedication
in dogs has been shown to improve postoperative
return to feeding and food intake (Marquez et al.,
2015; Ramsey et al., 2014), it was found that cats
undergoing gastrointestinal and urogenital surgery
under buprenorphine anesthesia did not recover their
postoperative appetite more quickly when premed-
icated with maropitant (Park and Hoelzler, 2021).
During the postoperative recovery period in dogs,
a greater percentage of the maropitant, compared to
the morphine, ate when offered food, and a greater
postoperative return to and interest in food was ob-
served (Marquez et al., 2015).Several factors can
influence appetite in cats and dogs, such as envi-
ronmental factors, postoperative anxiety, food type
and presentation, the effects, amount and frequency
of medication given for pain, or the persistence of
nausea or pain (Marquez et al., 2015). The reason
for the increased interest in food during the recovery
period cannot be fully explained, but it is thought to
be related to the cessation of vomiting.

In the present study, a significant decrease in the
numerical rating scale (0.75 + 0.32) was observed
in maropitant-treated cats at 24 h post-treatment
compared to pre-treatment (1.6 = 0.41, p = 0.023).
Ondansetron, administered as a preoperative anti-
emetic with dexmedetomidine and buprenorphine,
was reported to reduce postoperative vomiting and
nausea, though one-third of the cats still experi-
enced vomiting (Santos et al., 2011). Similarly,
Martin-Flores et al. (2016) found maropitant to be
more effective as an antiemetic than metoclopra-
mide, ondansetron, dexamethasone, and prometh-
azine, albeit without a different comparison group.
In a study of six healthy cats with normal complete
blood count, serum biochemistry, and urinalysis,
ondansetron’s bioavailability was 32% (oral) and
75% (subcutaneous) after cross-administration of 2

mg orally, subcutaneously, and intravenously (Qui-
mby et al., 2014). The half-life was determined to
be 1.84 £ 0.58 h (intravenous), 1.18 £ 0.27 h (oral),
and 3.17 £ 0.53 h (subcutaneous). The calculated
elimination half-life of subcutaneous ondansetron
was significantly longer (p < 0.05) than oral or
intravenous administration, similar to maropitant
(Hickman et al., 2008). Bioavailability was higher
with subcutaneous administration of ondansetron
in healthy cats (Quimby et al., 2014). Ondansetron,
also administered subcutaneously in our study, is a
5-HT3 receptor antagonist designed to treat anesthe-
sia-associated nausea induced by chemotherapy in
humans (Fox-Geiman et al., 2001). Recognized as
the ‘gold standard’ in chemotherapy, 5-HT3 receptor
antagonists have both peripheral and central anti-
emetic effects due to their presence in the abdominal
vagal afferent nerves and the chemoreceptor trigger
zone. Ondansetron has demonstrated superior effica-
cy and safety profiles compared to other antiemetic
agents, including antidopaminergics, antihistamines,
and anticholinergics (Ye et al., 2001). It also shows
some affinity for other receptor subtypes, including
5-HTI1B, 5-HT1C, 5-HT4, opioid, and al-adrenergic
receptors (Goodin and Cunningham, 2002). There-
fore, the reduction in vomiting and nausea in the
ondansetron group is thought to be related to the
broad pharmacological effects of ondansetron.

Although studies comparing the antiemetic effi-
cacy of maropitant and ondansetron exist for dogs,
similar studies for cats are lacking. It has been re-
ported that ondansetron is more effective than ma-
ropitant in controlling nausea and vomiting induced
in dogs treated with cisplatin(Kenward et al., 2017).
Conversely, a similar study found maropitant to be
more effective than ondansetron in reducing the in-
cidence of vomiting and nausea (Burke et al., 2022).
Another study demonstrated that maropitant and
ondansetron were equally effective in controlling
associated clinical signs in dogs with parvoviral en-
teritis (Sullivan et al., 2018). In our study, similar
results were obtained, aligning with Sullivan et al.
(2018), showing a statistically significant differ-
ence (p< 0.05) in clinical scores for vomiting and
nausea for both the maropitant and ondansetron. In
our observation, both maropitant and ondansetron
exhibited similar efficacy in managing vomiting of
various etiologies in cats, reducing the incidence of
vomiting and nausea within the first 24 h. Although
the time-dependent changes in clinical scores were
not statistically significant between the groups (p <
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0.05), the decreases in clinical scores observed in
the maropitant group were more pronounced when
considering time-dependent intra-group evaluation.
However, the differing baseline values of clinical
scoring in both groups suggest that the variability
in etiologies may have influenced these differences.

One of the limitations of this study is the het-
erogeneity in age, breed, and underlying etiologies
among the cases, which could potentially influence
the outcomes and limit the generalizability of the
findings. Additionally, the absence of a control group
prevents direct comparisons to untreated cases,
which may have provided clearer in sights into the
efficacy of the treatments. The wide range of etiolo-
gies, including conditions such as panleukopenia and
intestinal parasitic infections, may have affected the
pharmacological response differently in each group.

These limitations highlight the need for future
studies with more homogeneous populations, nar-
rower etiological scopes, and the inclusion of a
control group to provide more robustand definitive
conclusions.

CONCLUSION

The findings of this study demonstrate that both ma-
ropitant and ondansetron are effective in managing
acute vomiting in cats of various etiologies within
the first 24 h post-administration, with significant
improvements observed in clinical nausea and pain
scores. This suggests that both agents can be reliably
used in veterinary practice for short-term control of
vomiting and nausea, providing similar efficacy in
the management of these symptoms. However, the
study’s limitations, including heterogeneity in age,
breed, and underlying etiologies, as well as the ab-
sence of a control group, should be considered when
interpreting these results. Future studies with more
homogeneous populations and narrower etiological
scopes are needed to confirm and expand upon these
findings.
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