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ACUTE VOMITING IN CATS

Rational treatment selection

Lauren Trepanier

First-line antiemetics

Metoclopramide
Metoclopramide is a prokinetic and central antiemetic drug (Fig 1). It
exerts its prokinetic effects through the release of acetylcholine in gastric
and small intestinal smooth muscle,'? leading to increased gastric
emptying and net ‘downstream’ intestinal motility. In humans, it also
increases tone in the lower esophageal sphincter, reducing reflux.

Metoclopramide’s central antiemetic action is due to antagonism of
dopamine receptors at the chemoreceptor trigger zone. In cats, however,
metoclopramide is not an effective antagonist of
the emetic effects of dopamine.! Emesis from
dopamine appears to be mediated through «,-
adrenergic receptors rather than dopamine
receptors in cats.* This is consistent with the
finding that cats are sensitive to emesis from
xylazine (an &,-agonist).?

Despite this, metoclopramide appears to be
clinically effective as an antiemetic in cats,
perhaps via its prokinetic effects that increase
gastric emptying and decrease gastric atony.®’
Metoclopramide may also be useful to reduce
reflux esophagitis in cats with megaesophagus,
although its effects on lower esophageal
sphincter tone appear to be weak in cats (study
performed in kittens).® It is unclear whether
metoclopramide is effective as a central
antiemetic for cats with uremia, intoxications
or pancreatitis, or for those undergoing
chemotherapy. Other central antiemetics may be
more effective in such cases.

Because metoclopramide is a prokinetic drug, intestinal
obstruction should be ruled out, based on physical
examination and abdominal radiography (Fig 2),
before therapy is instituted. Metoclopramide is dosed
empirically in cats at 0.2-0.4 mg/kg SC or PO qid.
Because of a short elimination half-life in other
species, metoclopramide may be most effective when
given by continuous rate infusion (CRI) at 1-2
mg/kg/day. The dosage should be reduced (eg, by
50% or more) in cats with renal failure, as clearance of
the drug is impaired in renal failure, at least in humans.®

FIG1 In cats,
metoclopramide is a
prokinetic drug, but it may
not have direct central
antiemetic effects. The
dosage should be reduced
(eg, by 50% or more) for
cats in renal failure. Tremors
are a possible side effect,
especially in combination
with phenothiazine
antiemetics
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Practical relevance The control
of nausea and vomiting in cats
is important in order to prevent
the development of food
aversion, anorexia (with its
associated complications of weight
loss and dehydration), and hepatic lipidosis.
Clinical challenges There are several antiemetic
drugs that are clinically effective in cats. Making a
rational choice from the available options requires
knowledge of the likely cause of the vomiting,

and the mechanisms of action and side effects

of each drug. For example, a drug such as
prochlorperazine, which can cause sedation, may
be a useful first-line choice in a hospitalized cat that
requires mild sedation to be handled, but would be
undesirable in a critically ill cat.

Audience For companion animal and feline
practitioners, the vomiting cat is a common
presentation.

Evidence base The guidance provided in this
review draws on the findings of clinical trials in
humans, experimental studies in cats, some clinical
trials in cats, and clinical experience.

It is unclear whether
metoclopramide is effective as
a central antiemetic in cats.

Metoclopramide dosing in cats
%= 0.2-0.4 mg/kg SC or PO qid
== Most effective when given
by CRI (1-2 mg/kg/day)
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Abdominal radiography should be performed in all vomiting cats

before antiemetics are considered.

High plasma concentrations of meto-
clopramide can lead to frenzied behavior or
tremors (Parkinson’s-like). If either occur, the
drug should be discontinued until signs resolve.
If signs were mild, the infusion can then be
started again at half of the previous dosage.

Ondansetron and dolasetron
Ondansetron (Zofran; GlaxoSmithKline) and
dolasetron (Anzemet; Sanofi Aventis) are
antiemetics with 5-HT) receptor antagonist
activity, both in the central nervous system
(CNS) and gastrointestinal (GI) tract.
These drugs are effective anecdotally
for prophylaxis of vomiting associated
with chemotherapy in cats and dogs.’
They also appear to be useful for
refractory vomiting in hospitalized cats
with pancreatitis, hepatic lipidosis,
severe inflammatory bowel disease,
Gl neoplasia and cholangitis.
Ondansetron is available as a 2 mg/ml
injectable, 4 mg tablets and an oral solution
(4 mg per 5 ml). The empirical dosage in cats
is 0.5 mg/kg bid. Dolasetron is supplied as an
injectable and as 50 mg tablets, which must be
reformulated for use in cats. The empirical
dosage is 0.6-1.0 mg/kg IV or PO sid. Oral
dolasteron is approximately twice as expensive
per mg as ondansetron, excluding reformula-
tion costs.

Ondansetron dosing in cats
== 0.5 mg/kg IV or PO bid

Dolasetron dosing in cats
== 0.6-1.0 mg/kg IV or PO sid

FIG 2 This radiograph of a
2-year-old female spayed
cat, which presented with a
3-week history of vomiting
and inappetence, shows
linear foreign bodies in the
stomach. Multiple hair
elastics were removed by
endoscopy, and the cat
recovered uneventfully.
Courtesy of the Section of
Radiology, University of
Wisconsin-Madison, School
of Veterinary Medicine

Significant side effects have not to date been
reported in cats for either ondansetron or
dolasteron. In humans, headache and diarrhea
are reported most commonly.!” Ondansteron,
more so than dolasteron, may cause CNS side
effects such as dizziness in humans.!? If this is
also true in cats, then ondansetron may not be
the best choice in patients with vomiting
due to vestibular disease. Dolasetron has been
associated with prolongation of the QT interval
in humans, with hypokalemia as a risk factor.!!
This electrocardiographical change may lead to
life-threatening arrhythmias, and has also been
reported in humans receiving cisapride.

Prochlorperazine and chlorpromazine
Prochlorperazine (Compazine; GlaxoSmith-
Kline) and chlorpromazine are phenothiazine
central antiemetics with multiple mechanisms
of action, including antagonism of dopamine,
histamine type 1, &,-adrenergic and muscarinic
receptors. These drugs inhibit vomiting at the
chemoreceptor trigger zone and directly at the
emetic center.

Cats appear to be more sensitive than dogs
to the emetic effects of &,-agonists, such as
xylazine;'? they may, therefore, respond well to
O,-antagonist antiemetics such as pheno-
thiazines. Phenothiazines are useful for
refractory vomiting in patients with diagnosed
underlying disease (eg, pancreatitis, GI
neoplasia, chemotherapy), in which intra-
venous fluid support can be provided. The
empirical dosage of either prochlorperazine or
chlorpromazine in cats is 0.1-0.5 mg/kg SC tid.
Due to their antihistamine effects, these
drugs can cause sedation. Therefore, despite
requiring frequent dosing, either drug may be
useful as a first-line antiemetic in hospitalized
cats that also require mild sedation
to be handled.

As well as their sedative
effects, phenothiazine
antiemetics can also
cause  hypotension
(due to a-adrenergic

blockade). They . .
are not, therefore, ProchIorpera?me_/chlorpromazme

dosing in cats
recommended for

. . <= 0.1-0.5 mg/kg SC tid
empirical outpatient use =+

or in dehydrated animals.

It may be wise to avoid concurrent use of
metoclopramide and phenothiazine emetics,
due to the risk of tremors.
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Adjunctive  fluid support 1is strongly
recommended. There is additionally a risk of
tremors due to dopamine antagonism; this may
be more likely to occur if the drug is used in
combination with metoclopramide,’® and it
may be wise, therefore, to avoid concurrent
use of metoclopramide and phenothiazine
antiemetics. Formulations containing anti-
cholinergics such as isopropamide should be
avoided, as they will lead to ileus.

Maropitant
Maropitant (Cerenia; Pfizer) is a neurokinin-1
(NK-1) receptor antagonist that was recently
approved as an antiemetic in dogs in the US.
Together with its related drugs it inhibits
substance P binding to NK-1 receptors, which
are located in the emetic center, chemoreceptor
trigger zone and the enteric plexus of the gut,!*
and otherwise lead to vomiting when stimulated.
NK-1 receptor antagonists are gaining
popularity for prevention of chemotherapy-
associated vomiting in humans.’® In dogs,
maropitant is effective in preventing
chemotherapy-induced vomiting, motion
sickness and non-specific vomiting.!®!” In cats,
maropitant has been proven effective for
both xylazine-induced emesis and motion
sickness.!® Anecdotally, it also appears to be
effective in cats for a variety of other causes of
nausea and vomiting, as shown in dogs.

REVIEW / Rational therapy for acute vomiting

species.!® Experience with maropitant is still
emerging in cats, so any common side
effects remain to be clearly defined. Pain
at the injection site has been reported
anecdotally. NK-1 receptor antagonists
do not interact with dopaminergic or
serotonergic receptors,'* and should
not cause cumulative side effects in
combination with metoclopramide or
5-HT, antagonists.

Maropitant dosing in cats
<= 1 mg/kg IV, SC or PO sid

Adjunctive drugs for specific
indications

Famotidine

Famotidine (Pepcid; Merck Pharmaceuticals)
is an H, blocker that reduces gastric acid
secretion. It is more potent than ranitidine in
cats, but has a similar duration of action.!®
Unlike cimetidine, famotidine does not inhibit
cytochrome P450-mediated clearance of other
drugs; therefore, in humans it causes relatively
few drug interactions.?

Famotidine is not an antiemetic, and appears
to be overused in vomiting animals, as
hyperacidity is probably a relatively un-
common cause of vomiting in cats. It may be
useful in cases of severe or persistent vomiting,

Famotidine is not an antiemetic and appears to be

Aninitial dosage estimate in cats is 1 mg/kg
IV, SC or PO sid, based on preliminary studies
and a long elimination half-life (13-17 h) in this

overused in vomiting animals, as hyperacidity is probably
a relatively uncommon cause of vomiting in cats.

TABLE 1

Recommended drugs for specific indications in vomiting cats

Underlying disease Clinical approach to vomiting

Renal failure Famotidine or ranitidine for hyperacidity
Hydration; treat hypokalemia if present

Maropitant if still vomiting

Cholangitis
Hepatic lipidosis

Famotidine or ranitidine for hyperacidity

Treat encephalopathy (lactulose, hydration)

Treat hypokalemia

Avoid metronidazole if Gl upset already present, or use metronidazole benzoate
Maropitant if still vomiting

Inflammatory bowel disease Treat underlying inflammation (novel protein diet, glucocorticoids)
If no response, metoclopramide or cisapride if gastroparesis suspected

Famotidine or ranitidine if gastric reflux suspected

Pancreatitis Metoclopramide, maropitant, ondansetron, or prochlorperazine (if mild sedation desired)

If abdominal pain present, buprenorphine or fentanyl CRI

Intoxication Gastric lavage; then consider ondansetron or maropitant
Prokinetics may enhance intestinal absorption of toxin, so not recommended
Hairballs Petrolatum products

If no response, cisapride, metoclopramide or ranitidine
Motion sickness Maropitant (dimenhydrinate or maropitant in dogs)

Megacolon with vomiting Ranitidine or cisapride

CRI = constant rate infusion

Downloaded from jfm.sagepub.com at VIRGINIA COMMONWEALTH UNIV on May 28, 2014 JFMS CLINICAL PRACTICE
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FIG 3 Esophagitis, such as that caused by clindamycin
capsules in this 12-year-old male neutered Persian (a),
may initially manifest as vomiting and then progress to
regurgitation. Esophagitis should be treated aggressively to |
prevent progression to esophageal stricture, as occurred in
 this case (b). The cat was treated successfully with balloon
dilation of the esophageal stricture, and was discharged on
a short course of famotidine and sucralfate treatment

where secondary reflux and esophagitis are of
concern (Fig 3), and is indicated for vomiting
due to hyperacidity caused by high gastrin
levels in renal failure* or by histamine
released from mast cell tumors.

The empirical dosage of famotidine in cats
is 0.5-1.0 mg/kg sid to bid. The drug is
generally well tolerated. Prior anecdotal

H*/K* ATPase pump at the luminal surface
of gastric parietal cells. This prevents the final
step in gastric hydrochloric acid secretion, and
these drugs are more potent antacids than H,
blockers. Omeprazole has been shown to
reduce gastric acid secretion in cats.*
Omeprazole is useful for significant or
refractory gastroduodenal ulceration or erosive

reports of hemolysis after intravenous
administration were unsupported in a recent
study, which showed that famotidine did not

esophagitis. It has no direct antiemetic effects.
Although there is a delay of 1-3 days before
omeprazole exerts its maximal effect, adding

Famotidine dosing in cats
== 0.5-1.0 mg/kg
IV, PO or SC sid to bid

cause hemolysis in any of 56 hospitalized cats
when given by slow bolus injection over 5 mins.?2
In humans, a dose reduction is recommended in
renal failure patients,” as high plasma famotidine
concentrations can lead to mental status
abnormalities such as confusion or delirium.?

Ranitidine
Ranitidine (Zantac; GlaxoSmithKline) is also an
H, blocker and has been shown to decrease
gastric hydrochloric acid secretion in cats.?* In
addition, ranitidine has prokinetic effects on
the GI tract, including the colon, as a result
of its weak acetylcholinesterase activity.2>?
As with famotidine, ranitidine may be useful
for severe persistent vomiting where
esophageal reflux or esophagitis is a concern,
as well as for vomiting due to hyperacidity
(renal failure, mast cell disease). Ranitidine
may be preferable to famotidine in cats
with both suspected hyperacidity or
reflux, and gastric atony or megacolon.

H, blockers for the first few days of treatment
provides little or no improvement in efficacy in
humans, and is not necessary.

Omeprazole is available in 10 and 20 mg
capsules. An empirical dosage in cats (and dogs)
is 0.5-1.0 mg/kg PO sid. The drug is enteric-
coated to prevent degradation. If reformulated,
enteric-coated granules can be measured
and placed in a gelatin capsule. The equine
preparation (Gastrogard; Merial) is much too
concentrated to use safely in cats (or dogs).

Omeprazole is a cytochrome P450 enzyme
inhibitor in humans, but without the wide range
of enzyme inhibition seen with cimetidine.
Omeprazole can decrease the clearance of
diazepam in humans,” and, depending on the
drug, omeprazole can also act as a P450 inducer.
Because of the potential for drug interactions,
omeprazole may not be an ideal long-term
antacid in cats being treated with multiple drugs.

The safety of omeprazole for long-term
administration has not been established in cats.

Ranitidine is available without Because of effective acid suppression, pump
prescription in the USA as 75 mg tablets. & 2.5mg/kg IV bid blockers lead to a feedback increase in gastrin
The recommended dosage, based on or release, which has been associated with parietal
pharmacokinetic data in cats, is 2.5 mg/kg & 3.5 mg/kg PO bid cell hyperplasia in dogs, and, at very high doses,
IV bid or 3.5 mg/kg PO bid.?” Similar to with gastric carcinoids in

famotidine, a dose reduction of ranitidine is rats.* Long term (>1 year)

Ranitidine dosing in cats

recommended in human renal failure patients. use of omeprazole is
No clinically significant cytochrome P450 enzyme associated with an
inhibition is seen with ranitidine at therapeutic increased incidence of
concentrations.”® Ranitidine by intravenous gastric  polyps in
bolus may cause transient hypotension in cats.>? humans,  although
dysplastic Changes are Omeprazole dosing in cats
Omeprazole rare,®! and an increase = 0.5-1.0 mg/kg PO sid
Omeprazole (Prilosec; AstraZeneca) and in gastric cancer has not
related proton pump blockers inhibit the been observed in humans.

JFMS CLINICAL PRACTICE
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The most important complication of sucralfate use
is its potential for drug interactions.

Sucralfate
Sucralfate (Carafate; Aventis Pharmaceuticals)
is a disaccharide complexed to aluminium
hydroxide. In the acidic environment of the
stomach it becomes cross-linked and forms
a gel that adheres to gastric epithelium,
especially that of exposed ulcer beds.
Sucralfate also binds pepsin and bile
salts, which can otherwise contribute
to ulcer formation. In addition, it can
act as a phosphate binder. Sucralfate
may speed ulcer healing by enhancing
the production of cytoprotective

prostaglandins by the gastric mucosa; \GgREAEREAEREEERC! to H

however, this effect has not been studied
in cats, and could not be demonstrated in
canine gastric mucosa.>?

Sucralfate is indicated for esophagitis, such
as that caused by doxycycline or clindamycin
capsules in cats,®3 gastric or duodenal
ulceration, and uremic gastritis. It may be
helpful after endoscopic retrieval of gastric or
esophageal foreign bodies. Sucralfate has been
shown experimentally to prevent acid-induced
esophagitis in cats,® and, therefore, may be
useful prophylactically prior to surgery when
reflux is anticipated (eg, a recent meal, presence
of megaesophagus or a hiatal hernia). Sucralfate
has been advocated for radiation mucositis, but
its efficacy has been disappointing in humans.

The empirical dosage of sucralfate is one-
quarter of a 1 g tablet per cat tid to qid.
Sucralfate may be crushed and suspended in
water; it is stable for 14 days in the refrigerator
as a 200 mg/ml suspension.’” A gel formu-
lation of sucralfate is as effective as the
suspension and can be given less frequently
(twice daily in humans);*® sucralfate gel is
marketed in Europe for human use.

Sucralfate can lead to constipation, and has a
chalky, unpalatable taste, but is a safe drug
overall. The most important complication of
treatment is the potential for drug interactions.
The aluminium in sucralfate binds other
drugs such as doxycycline, digoxin and all
fluoroquinolones, and markedly impairs
their absorption. If sucralfate must be
given orally with any of these drugs, it is best
to give the other drug 2 h before sucralfate.
Reversing the order will not prevent an
interaction, as sucralfate remains in the
stomach for many hours after administration.
Sucralfate can be given concomitantly with H,
blockers without affecting their overall
absorption;*# therefore, no separation of
dosing times is necessary.

Sucralfate dosing in cats

REVIEW / Rational therapy for acute vomiting

Cisapride

Cisapride is a prokinetic drug in the same
family as metoclopramide. It enhances the
release of acetylcholine in the smooth muscle
of the Gl tract, via effects on serotonin receptors
in the myenteric plexus. Like metoclopramide,
cisapride increases lower esophageal sphincter
pressure, gastric emptying and small intestinal
motility. Unlike metoclopramide, however,
it also increases colonic motility.*! Cisapride
is a more potent gastric prokinetic than
metoclopramide (as shown in dogs).*?

While it has no direct efficacy as a central
antiemetic, cisapride may be an effective
treatment for vomiting due to gastroparesis
(eg, from postoperative ileus or infiltrative
gastric disease) or associated with recurrent
constipation. Cisapride may also be useful for
gastroesophageal reflux that is unresponsive
blockers or omeprazole alone. The

2

tidto qid recommended dosage of cisapride, based on

pharmacokinetics in cats, is 1.5 mg/kg PO bid.**
Being a prokinetic, cisapride is contra-
indicated for cats with intestinal obstruction.
Side effects of diarrhea and cramping have
been reported in humans. Unlike meto-
clopramide, cisapride is not a
dopaminergic antagonist, so tremors
and other CNS side effects are not
observed. Cisapride exhibits drug
interactions with ketoconazole or
itraconazole in humans; these azole
antifungals  inhibit  cisapride
metabolism and the resulting high
plasma cisapride concentrations can
lead to QT prolongation and ventricular
arrhythmias. This adverse effect has led to
the removal of cisapride from the US market
for use in humans. In cats, cisapride can also
lead to QT prolongation, but at dosages 20
times higher than those used clinically.* These
same ECG changes (QT prolongation) have
been reported for dolasetron. Until more is
known in cats, the combination of cisapride
and dolasetron may best be avoided.

Cisapride dosing in cats
%= 1.5 mg/kg PO bid

POINTS

Clinically effective antiemetics in cats target «,-adrenergic,
neurokinin-1 and 5-HT, receptors.

Dopaminergic antagonists such as metoclopramide may be
primarily effective as prokinetic agents rather than as central
antiemetics in cats.

Phenothiazine antiemetics such as prochlorperazine or
chlorpromazine should not be used in dehydrated or
depressed patients.

Sucralfate should not be given concomitantly
with oral fluoroquinolones or doxycycline.
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