
Global Experience With
Carprofen Use in Dogs
Since it was first approved for use in dogs 
in 1993, carprofen, the active ingredient in
Rimadyl, has been prescribed for more than 
5 million dogs globally. Rimadyl is registered 
in more than 50 countries, including the United
Kingdom, the United States of America (U.S.),
Switzerland, Sweden, Japan, Germany, France,
Canada and Australia.

Rimadyl continues to be the world’s most
frequently prescribed canine NSAID. Global
experience during the past seven years has
demonstrated that Rimadyl is an efficacious and
safe nonsteroidal anti-inflammatory drug
(NSAID) for the relief of pain and inflammation
in dogs. Four million dogs have been treated in
the United States, as described in more detail in
this bulletin. An additional 1 million dogs have 
been treated in other countries.

Part I – 
Overview of Rimadyl Use
Rimadyl, a nonsteroidal anti-inflammatory 
drug (NSAID), is indicated for the relief of 
pain and inflammation associated with canine
osteoarthritis. Since it was introduced in the
United States in January 1997, Rimadyl has
been prescribed for more than 4 million dogs,
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Summary Points
• Rimadyl is a safe and effective analgesic, used 

in more clinical cases than any other canine
NSAID. Since it was introduced in the United
States in January 1997, Rimadyl has been
prescribed for more than 4 million canine patients.

• Rimadyl effectively relieves pain and inflamma-
tion associated with osteoarthritis and has been
proven safe for both short-term and long-term use.

• The majority of adverse reactions that have been
reported and demonstrated to be possibly associ-
ated with carprofen are consistent with expected
adverse reactions seen with the use of the NSAID
class of medications. Suspected adverse reactions
for Rimadyl include every U.S. case reported to
Pfizer, regardless of probable cause. The medical
investigation of adverse reactions has shown 
that the safety profile of Rimadyl has remained
consistent during its three years of clinical usage.

• During the third year of clinical use (1999), the
adverse experience report rate associated with
Rimadyl administration was 0.18% or less than
2/10ths of 1% of all the dogs treated.  Similar
rates were seen in 1998 and 1997. The 1999
report rate for adverse reactions involving the
liver was 0.052% (5.2 cases per 10,000 dogs
treated), which included cases with hepatic
insufficiency or liver failure (1.4 cases per
10,000 dogs).

• Historically, NSAIDs have been associated with
a high occurrence of gastrointestinal problems in
dogs. The report rate of gastrointestinal adverse
reactions and clinical feedback from veterinarians
have demonstrated that GI tolerance of Rimadyl
in dogs is very favorable.

• Pfizer Animal Health is helping clinicians 
to fully inform their clients of potential risks
and benefits of NSAID treatment, some of
which can be serious. The Rimadyl Dog Owner
Information Sheet accompanies every new bottle
of Rimadyl, and is the first distributed by an
animal health company.
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cared for by over 25,000 veterinary practices.1

This makes Rimadyl one of the most widely
used drugs in the animal health market. 

Three years of clinical use have shown
Rimadyl to be clinically effective for the
relief of signs associated with osteoarthritis 
in dogs. In prelicensing clinical studies, one
lasting as long as five years, Rimadyl was
shown to be safe for both short-term and
extended use in dogs. When used appropri-
ately, Rimadyl can significantly improve the
quality of many dogs’ lives by alleviating
chronic pain and increasing mobility.2

Pfizer Animal Health is committed to on-
going communication with veterinarians to
proactively update and educate our customers
with the latest information about all Pfizer
products. The purpose of this report is to
inform veterinarians of the most current
safety information associated with the use of
Rimadyl in dogs. This technical bulletin, the
third of its kind published by Pfizer Animal
Health, summarizes three years of clinical
experience with Rimadyl in 4 million dogs.

Importance of Pain Management

Within the last decade, appropriate pain
management has become a hallmark of
progressive companion animal practices. 
Pain is a significant stressor, leading to all the
deleterious consequences of stress, such as
immunosuppression, slowing of the healing
process and acceleration of disease
processes.3,4 Consequently, veterinarians are
giving more importance to the alleviation of
both acute and chronic pain in their patients.
Pain management is now one of the most
frequently discussed topics at professional
meetings and continuing education seminars.
In addition, pet owners place a high value on
alleviating pain in their animals and are
extremely loyal to veterinary practices that
routinely provide pain relief. Before the
availability of Food and Drug Administration
(FDA)-approved NSAIDs for use in animals,
practitioners used unapproved human
NSAIDs with varying and unpredictable
results and risks in animals.

Brief Description and Pharmacology

Upon launch in January 1997, Rimadyl
became the first NSAID of its class approved
for canine use in over a decade. Historically,
the use of veterinary NSAIDs in the dog,
including flunixin meglumine (Banamine®),
ketoprofen (Ketofen®), meclofenamic acid
(Arquel®) and phenylbutazone, was often
accompanied by adverse reactions involving
the gastrointestinal tract.

Carprofen, the active ingredient in Rimadyl,
is a member of the class of NSAIDs known 
as arylpropionic acids, which also includes
ibuprofen, naproxen, ketoprofen and
fenoprofen.

Rimadyl is a non-narcotic, nonsteroidal agent
with analgesic, anti-inflammatory and
antipyretic activities. Its anti-inflammatory
activity is approximately equivalent to
indomethacin (the standard for determination
of NSAID activity in preclinical laboratory
models) and is a considerably more potent
pain reliever than aspirin in animal models.5

Even so, Rimadyl is 10 to 25 times lesslikely
to inhibit platelet aggregation and induce
gastric ulceration than indomethacin.6 In
general, the anti-inflammatory potency for
carprofen, compared to other NSAIDs, can be
described as follows:5,7,8

carprofen ù indomethacin, piroxicam,
diclofenac > phenylbutazone > ibuprofen >
aspirin

More than 90% of Rimadyl is absorbed
following oral administration to dogs. Peak
blood plasma concentrations are achieved in
1 to 3 hours after oral administration of single
doses of 1, 5 and 25 mg/kg to dogs. The mean
half-life of carprofen is approximately 8
hours (range 4.5 to 9.8 hours) after adminis-
tration of single oral doses varying from 1 to
35 mg/kg of body weight. Rimadyl is more
than 99% bound to plasma protein and
exhibits a very small volume of distribution.

Rimadyl is eliminated from the dog primarily
by biotransformation in the liver, followed by
rapid excretion of the resulting metabolites 
in the feces (70 to 80%) and urine (10 to
20%). Some enterohepatic circulation of the
drug is observed.
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Part II – 
Important Considerations
for NSAID Use
The first consideration in administration of
any therapeutic agent is whether or not the
condition warrants its use. It is generally
accepted that humans and animals vary in
their response and tolerance to different
NSAIDs. Consequently, the decision to
choose a particular NSAID depends upon 
the physician’s or the veterinarian’s experi-
ence, knowledge and judgment, as well 
as the individual patient’s needs.

Although marketed medical products are
required to be safe, safety does not mean
zero risk. A safe product is one that has
reasonable risks, given the magnitude 
of the benefit expected and the alterna-
tives available. (Task Force on Risk
Management, Managing the Risks From
Medical Product Use: Creating a Risk
Management Framework.9)

Safety implies a judgment about the accept-
ability of a certain risk or set of risks. Risk
refers to a measure of the chance that damage
might occur to the patient’s health and an
appreciation of the severity of that damage.
The “risk-benefit balance” combines an
understanding of the known risks associated
with a given medication and the therapeutic
benefits that have been shown to exist.10 For
humans, the United States Pharmacopeia
Dispensing Information lists 102 potential
adverse events requiring medical attention
associated with NSAID use. It has been
estimated that 16,500 people die yearly from
gastrointestinal complications associated with
NSAID use.11 Although veterinary data are not
extensive, neither the therapeutic response to
NSAID therapy nor the associated adverse
reactions are consistently predictable in any
given patient. Consequently, practitioners
should be aware of this when initiating
treatment or increasing dosage and should
encourage clients to monitor their pets for 
any signs of drug intolerance.

Concomitant Drug Considerations

Rimadyl is more than 99% bound to plasma
protein and exhibits only a small volume of
distribution. Other drugs that have a moderate
to high degree of protein-binding could be
candidates for drug interactions via protein

displacement, with a potential consequence of
inadvertent overdosing. In addition, highly
protein-bound drugs (>90%) should be used
with caution in hypoproteinemic patients,
given the possibility of higher free-drug
concentrations.

Phenobarbital is a highly protein-bound drug.
As such, its use with NSAIDs, including
Rimadyl, may result in decreased or increased
activity of one or both drugs. Adverse
reactions that may result from concurrent use
include vomiting, sedation and seizures.
Accordingly, it is advised to monitor dogs
closely when the drugs are given con-
currently. This may include more frequent
measurements of serum phenobarbital levels.
Because phenobarbital may cause elevations
in liver enzymes, it is important to establish
and evaluate baseline serum chemistries
before initiation of NSAID therapy.

Cardiac disease is common in many older
dogs that may need NSAID therapy. The
literature suggests that angiotensin-convert-
ing-enzyme inhibitors (ACE inhibitors) 
and furosemide may be incompatible with
NSAIDs.12 NSAIDs may decrease the action
of both ACE inhibitors and furosemide 
since both drugs depend on vasodilatory
prostaglandins for their effect in the kidney.
Although clinical evidence of complications
is lacking, concurrent use of NSAIDs with
ACE inhibitors and/or furosemide could
result in a drug interaction. In order to ensure
the maintenance of adequate drug efficacy,
close monitoring of cardiac patients requiring
the concurrent use of ACE inhibitors and/or
furosemide with NSAID therapy is advised.

Concomitant use of steroids or other NSAIDs
was reported in 8.9% of the Rimadyl adverse
reaction reports. All recent veterinary
prescription NSAIDs caution against concur-
rent use of corticosteroids or other NSAIDs.
Although the interaction of NSAIDs and
steroids is not fully understood, the potential
for ulcerogenic side effects associated 
with the antiprostaglandin properties of the 
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Table 1: Withdrawal (washout) times 

Once one NSAID is discontinued, a minimum of 48 to 72 hours should be allowed before
initiation of another NSAID.
When switching from aspirin to another NSAID, a washout period of 10 to 14 days is
advised to minimize the carryover of aspirin-induced platelet dysfunction.
Prednisone to an NSAID—allow at least 1 week.
Long-acting corticosteroid to an NSAID—allow at least 3 to 4 weeks.
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two drug classes is increased. Adequate
withdrawal time between discontinuation of
corticosteroids and initiation of NSAID
therapy will vary with the corticosteroid used,
its potency and duration of action, and
individual patient metabolism. The same
caution should be exercised when changing
from one NSAID to another. The use of
withdrawal, or washout, times when changing
from one medication to another is advised in
order to reduce the occurrence of adverse
reactions (see Table 1). However, the extended
washout period necessary between NSAIDs
and corticosteroids increases the likelihood of
the recurrence of the original clinical signs.
Consequently, a thorough evaluation of
potential risks and benefits should accompany
a change in NSAID therapeutic agents.

Part III –
Pharmacovigilance 
at Pfizer Animal Health
Pfizer Animal Health closely monitors Pfizer
product performance to help ensure safe use.
This monitoring and surveillance, known as
pharmacovigilance, is accomplished by tech-
nical services staff members who investigate
reports of possible adverse drug experiences
(ADEs) made by the general public and vet-
erinarians. The information is then reported to
the FDA as required by U.S. regulations. 

The FDA broadly defines an adverse drug
event as any expected or unexpected side
effect whether or not it is attributable to the
product. The Pfizer Animal Health pharma-
covigilance policy is not only to report these
events to the FDA as required, but also to
encourage veterinarians to employ appro-
priate diagnostic procedures to more clearly
define causality when possible. To this end,
with prior approval, Pfizer provides financial
support for reasonable and appropriate
diagnostic evaluations. This process enables
Pfizer to gather a broad medical assessment
of patients and to gain important knowledge
about the safety and efficacy of Pfizer Animal
Health products. 

All reports of adverse drug experiences
associated with a Pfizer Animal Health
product are recorded and reported to the
FDA, regardless of whether the medical
investigation is able to determine the
causality of the event. Underlying disease 

conditions and lack of medical information
often make a definitive causality assessment
impossible. Because all possible adverse
experiences are reported to the FDA, these
reports can include those cases where another
drug or disease process was responsible 
for the adverse reaction, or the medical
investigation determines the alleged adverse
experience was not caused by the product in
question. Some causes of reported signs are
completely unrelated to Rimadyl administra-
tion (e.g., a vomiting dog that was proven to
have ingested a foreign body). 

Pharmacovigilance is an essential and
ongoing process of any postmarketing
surveillance program. While the United 
States has one of the most rigorous approval
processes in the world, it is not possible to
detect all potential problems during premar-
keting clinical trials.13 Because of inherent
limitations such as size of the test population
and despite study design and monitoring,
prelicensing clinical trials in both humans 
and animals may not demonstrate rare or
idiosyncratic effects of a drug. Often, rare
adverse events only become evident when 
the drug is used in a large population over a
period of time. 

Some understanding of drug reactions and
spontaneous reports of adverse experiences 
is beneficial when considering the benefits
and risks of NSAID therapy. Types of 
adverse reactions can be divided into two
general categories, direct toxicity and idio-
syncratic reactions. Direct toxicity is a
predictable, dose-dependent reaction that 
can usually be reproduced in laboratory
animals. Direct toxic reactions generally
resolve following a dose reduction. On the
other hand, idiosyncratic reactions are
unpredictable in nature, occur in a very 
small proportion of treated animals, cannot 
be predictably reproduced and resolve only
after discontinuation of the medication.14

The rare carprofen-associated hepatic
toxicosis reported in approximately 1.4 
out of 10,000 dogs treated is believed to be
this type of idiosyncratic hypersensitivity
reaction. The majority of adverse 
experiences that have been reported and
demonstrated to be possibly associated with
carprofen are consistent with expected
adverse experiences seen with the use of 
NSAID-class medications. 



Pharmacoepidemiology 

An understanding of incidence and
prevalence is helpful in the discussion of 
the interpretation of spontaneous reports 
of adverse experiences. Incidence and
prevalence rates are measures of disease
frequency. They are ratios that, by definition,
include a distinct numerator and denominator.
Inherent in the denominator is a measure of
time. Prevalence represents the proportion 
of individuals in a population who have 
the disease at a specific point in time and
provides an estimate of the probability or 
risk that an individual will be affected. To
calculate prevalence, the number of cases or
occurrence of an event is divided by the total
population at risk at a specific point in time. 

Incidence is the number of new events that
develop in a population at risk during a
specified time period. To calculate the
incidence rate, the number of new events 
is divided by the population at risk. The
relationship between prevalence and
incidence involves the factor of time or
duration. Prevalence is proportional to the
product of the incidence rate and the average
duration of the event.15 For example, if the
incidence rate of a disease is high and
mortality also is high, thereby reducing
duration, prevalence can still be low.

There are inherent challenges associated 
with the interpretation of the frequency of
spontaneous reports of adverse experiences
when an attempt is made to create incidence
rates from these reports. In order to create a
true incidence rate, it is necessary to know the
exact number of adverse experiences occur-
ring (the numerator) and the exact number of
animals taking the medication or the popula-
tion at risk (the denominator). Often the
denominator used in the calculation of this
kind of incidence rate is based on the total
number of doses sold during a given time
period. This method of calculation may not
reflect the number of animals actually
exposed to the medication. In the calculations
presented in this technical bulletin, the
denominator is derived from a mathematical
model that estimates the number of dogs
prescribed Rimadyl based on clinical infor-
mation provided by a representative sample
of veterinarians.16 This method more closely
reflects the true number of dogs exposed to
Rimadyl. Table 2 is a summary of the

Rimadyl reaction rates for spontaneous
reports of adverse drug experiences for 
1997–1999. 

Pharmacovigilance rates can only be used to
compare one medication to another if all
variables determining the numerator and
denominator are precisely the same. Reaction
rates and reporting rates are used with the
intent of giving the veterinary practitioner an
estimate of drug risk. When adverse drug
experiences are reported as absolute numbers,
it becomes difficult for the practitioner and
the general public to make a risk-benefit
assessment. The FDA’s Center for Veterinary
Medicine (CVM) Web page reports the
number of ADEs received by year, species,
drug class and active ingredient. They state
that, “For any given ADE report, there is 
no certainty that the suspected drug caused
the ADE. This is because veterinarians and
animal owners are encouraged to report 
all suspected ADEs, not just those that are
already known to be caused by the drug. 
The adverse experience may have been
related primarily to an underlying disease 
for which the drug was given, to other
concomitant drugs, or may have occurred 
by chance at the same time the suspect drug
was administered.”17

There are many factors that influence the
number of spontaneous reports of adverse
experiences received. For instance, there is
the “Boeing phenomenon,” which refers to the
fact that drugs commonly used by large
numbers of individuals are more likely to
generate increased numbers of spontaneous
reports of adverse experiences associated
with their use than less commonly used
products. This phenomenon, named for
Boeing aircraft, explained that Boeing aircraft
have the highest number of accidents because
they outnumber other kinds of aircraft in the
civil aviation market, not because they are
less safe.18 The “secular trend” in adverse
experience report numbers describes the fact
that the total number of adverse experience
reports for all pharmaceuticals prescribed in
the United States has been increasing on a
yearly basis. The reason for this secular trend
is not clear, but it is suspected that it may be
due to a number of factors, including the liti-
gious nature of our society, increased media
attention, consumer advocacy group activities
and medical information availability.19
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Veterinarians also differ in their motivation to
report adverse experiences. Some of the factors
that affect reporting include previous experi-
ence with manufacturers, pressure from pet
owners, motivation to contribute to medical
knowledge, and the desire for information,
advice and diagnostic reimbursement. 

An excellent example supporting the impact
of external influences on reporting frequency
is the Rhode Island physicians experiment.
This joint project of the FDA and the Rhode
Island Department of Health showed a 
17-fold increase in spontaneous reports of
adverse experiences following an educational
program designed to increase physician
reporting. Similar increases were not
evidenced nationally.20 The “Weber effect”
describes the decrease in the number of
reports of adverse experiences that occurs
during the first five years a product is
marketed. This may reflect the familiarity 
that practitioners develop with the potential
side effects of a medication the longer it is 
in clinical use.18

Another important consideration is
“confounding by indication,” which occurs
when the adverse effects of a drug are linked 

to the indications for therapy. In the case of
Rimadyl, a large majority of the dogs on
Rimadyl therapy are older and often have
complicating conditions that become linked
to adverse drug reactions. This raises an
important question: Are elderly dogs at
greater risk of developing an adverse drug
reaction to Rimadyl or are they just more
likely to be candidates for Rimadyl therapy
because they are more likely to have
osteoarthritis? 

Adverse reaction rates are calculated only as
a means of comparison and signal generation
for safety monitoring. We know that every
adverse experience is not reported, but it is
our hope that our ability to capture a large
percentage of the adverse experiences has
improved as a result of the increased public
awareness generated by client education and
press coverage.21 It is more likely that the
most serious adverse reactions are reported,
so the report rate for serious reactions may be
more accurate than clinically inconsequential
events, such as a single episode of vomiting.
We also know that not all reports are causal to
carprofen therapy, and medical investigation
often reveals an underlying disease condition.
For instance, a medical investigation of a
hepatic reaction to carprofen may reveal a
preexisting hepatic carcinoma. 

Each adverse experience reported to Pfizer
Animal Health Technical Services is analyzed
and assessed carefully. The outcome of this
process has shown that the safety profile of
Rimadyl has remained consistent during its
three years of clinical use, a result believed to
be due in part to greater practitioner and
client education. Postmarketing report rates
are meant to help practitioners make risk-
benefit decisions and are valuable when used
to compare trends if the multiple variables
used to calculate them are consistent. They
are not as useful when directly comparing
different products from different manu-
facturers and are not meant to represent
precise incidence rates. 
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Table 2: Rimadyl rates for reported possible adverse drug events*

*Some reports contained multiple events.
**Direct causality has not been established for all reported adverse events.

***Does not include euthanasia.

Event Reported cases** 
per 10,000 dogs treated

1997 1998 1999
Gastrointestinal (vomiting, anorexia 12.0 8.9 8.8

and/or abnormal stools)

Hepatopathy — General 7.0 5.9 5.2
Without hepatic dysfunction 5.0 4.2 3.9
With hepatic dysfunction 2.0 1.7 1.4

Neurologic 2.0 2.5 2.1
Urinary (polyuria, polydipsia, 3.0 2.2 1.8

increased BUN, creatinine or 
abnormal urinalysis)

Behavior change 3.0 1.9 0.5
Hematologic (abnormal hemogram, 2.0 1.6 1.1

leukogram or platelet count)
Death*** 1.8 1.3 1.2
Dermatologic 1.0 1.1 0.7
Immunologic/allergic 0.8 0.3 0.3



Part IV – 
Rimadyl Adverse
Experience Overview
During the third year of clinical use (1999),
the adverse experience report rate associated
with Rimadyl was 0.18%, or less than 2/10ths
of 1%, of all dogs treated. This was based 
on 4,029 spontaneous reports of adverse
experiences received in 1999 of an estimated
2.2 million dogs treated during that year. 
This same report rate was seen in 1998. 

Gastrointestinal Disturbances

It is important for practitioners to remember
that gastrointestinal side effects are the most
common reported adverse reactions for all
NSAID-class drugs. As would be expected,
the most common adverse reaction to Rimadyl
involves gastrointestinal disturbances such as
anorexia, vomiting and diarrhea. Gastrointes-
tinal signs accounted for 48% of the sponta-
neous reports of adverse experiences that were
received, with an overall reaction rate of 8.8
reported cases per 10,000 dogs treated. The
majority of dogs experiencing gastrointestinal
signs improved upon discontinuation of the
drug or treatment of an underlying disease.

Hepatopathy and Hepatic Dysfunction

Liver abnormalities have been reported in
association with the use of carprofen.22

The general category of hepatopathy (liver

abnormalities) includes those dogs with
elevated liver enzymes, with or without
evidence of liver dysfunction or clinical signs,
and accounted for 29% of the spontaneous
reports of adverse experiences that were
received, with an overall reaction rate of
0.052% (5.2 cases per 10,000 dogs treated) 
in 1999. The majority of these dogs did not
demonstrate evidence of hepatic dysfunction
(3.9 reported cases out of 10,000 dogs
treated), but elevations in liver enzymes 
were identified in the course of routine
monitoring or as a result of diagnostic
evaluation for an unrelated problem. 

A subcategory of dogs, those with hepatic dys-
function, had evidence of liver insufficiency or
liver failure (1.4 reported cases per 10,000 dogs
treated in 1999). These dogs had clinical illness
and clinicopathologic evidence of liver dysfunc-
tion, which included elevated serum bilirubin,
bilirubinuria and/or abnormal liver function
tests in addition to elevation of liver enzymes.
Liver parameters can be dramatically elevated
with hepatotoxicosis, especially bilirubin, but the
degree to which they are elevated above normal
does not necessarily correlate directly with prog-
nosis. Histopathologic lesions characterized by
hepatocellular necrosis and cholestasis have
been reported.22 There are no pathognomonic
changes in the liver specific for carprofen-
associated hepatic failure. It should be noted
that even though all reports of liver dysfunc-
tion are categorized as hepatopathies, not all
hepatopathies result in liver dysfunction. 
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Table 3: NSAID-class associated hepatopathies

Facts About NSAID-Class Associated Hepatopathies
1. Anorexia is a common initial sign of hepatopathy.
2. Discontinue medication at the onset of any adverse reaction.
3. Begin supportive care immediately in dogs that show signs of hepatic dysfunction.
4. Full clinical recovery from most hepatopathies is expected in 2 to 4 weeks.
5. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) are more informative blood chemistries for assessment of acute toxicity than

alkaline phosphatase (ALP).23

6. Mild elevation in ALT (< twice normal) may be a variation of normal in older dogs. However, a 3 to 4 times rise in ALT above the normal range may 
be an early indication of acute hepatopathy.

7. During recovery from hepatopathy, the AST slowly decreases, while the ALP activity often increases. ALP is usually the last serum hepatic enzyme 
to return to normal levels in the dog following recovery from acute hepatotoxicity.23

8. An increase in ALP activity without elevations in AST or ALT can occur with other medications, including glucocorticoids and anticonvulsant medications,
or result from other changes in the liver, such as nodular hyperplasia.

9. Hepatic enzyme concentrations decreasing to normal levels is the best indicator of recovery from NSAID-induced hepatopathy. An improvement in 
the dog’s attitude may be seen before significant changes in hepatic enzymes occur.

10. Ultrasonography of the liver may be useful for excluding differential diagnoses for hepatic dysfunction. Liver biopsy in extremely ill patients may 
not be advisable.

11. There are no pathognomonic histological changes specific for carprofen hepatotoxicity.24

12. Response to therapy, progression of hepatotoxicity and extent of clinical signs do not appear to correlate with dose of carprofen, duration of treatment
or magnitude of hepatic enzyme elevation.



During three years of clinical experience with
Rimadyl, Pfizer Animal Health Technical
Services has been frequently asked about
carprofen-associated idiosyncratic hepatotox-
icity. The questions and answers (see Table 4)
are based on a thorough investigation of the
spontaneous adverse report database.

Urinary Adverse Reactions

Urinary abnormalities accounted for 9.7% 
of the adverse event reports received, with 
an overall reaction rate of 1.8 reported cases 
per 10,000 dogs treated in 1999. Renal
toxicosis has been reported in association
with Rimadyl administration. In a few cases,
acute tubular necrosis, characterized by
epithelial cells in the urine sediment and
glucosuria, has been reported. Other renal
pathology, reported in a small number of
dogs, includes glomerular disease, such as
glomerulonephritis.

Preexisting renal disease, common in 
geriatric dogs, may be exacerbated by
administration of Rimadyl or any other
NSAID. The majority of dogs experiencing
renal damage due to Rimadyl administration
improved with supportive therapy and
discontinuation of Rimadyl.

Immune-Mediated Diseases

Immune-mediated diseases such as thrombo-
cytopenia and anemia accounted for 5.9% of
the adverse event reports that were received,
with an overall reaction rate of 1.1 reported
cases per 10,000 dogs treated in 1999.
Dermatological abnormalities accounted for
3.8% of the adverse event reports with an
overall reaction rate of 0.7 reported cases 
per 10,000 dogs treated in 1999. Although 
the exact pathophysiology is unknown,
anemia and thrombocytopenia are usually
regenerative and the majority of patients
recover. All medications being administered
at the time of the adverse reaction should 
be discontinued, since all drugs are capable 
of causing immune-mediated reactions.
Appropriate therapy for immune-mediated
disease is recommended.

Neurologic Adverse Reactions

Neurologic signs, including vestibular
symptoms, hemiparesis, ataxia and seizures,
have been reported in dogs on Rimadyl
therapy and accounted for 11.7% of the
adverse event reports received in 1999, with
an overall reaction rate of 2.1 reported cases
per 10,000 dogs treated. Other differential
diagnoses should be considered as causes for
neurologic signs. Clinical signs associated
with Rimadyl should resolve with discontin-
uation of therapy. In the rare case of seizure
activity, antiseizure medication may be
needed to control the initial clinical signs. 
If neurologic clinical signs persist, a compre-
hensive neurologic evaluation is warranted.

Behavioral Adverse Reactions

Behavioral abnormalities accounted for 
2.8% of the adverse event reports that were
received, with an overall reaction rate of 
0.5 reported cases per 10,000 dogs treated 
in 1999. Behavioral abnormalities included
hyperactivity, aggression, depression or
sedation. The majority of dogs with
behavioral signs improved following
discontinuation of Rimadyl.
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Table 4: Frequently asked questions about idiosyncratic hepatotoxicity

Question Answer 
1. Is Rimadyl administration No. A true breed predisposition to hepatotoxicity 

contraindicated in Labrador associated with Rimadyl has not been determined. 
retrievers? Labrador retrievers may be over-represented for 

the following reasons:
• Labrador retrievers are the No.1 AKC-registered

breed.
• Labrador retrievers are commonly affected with

musculoskeletal disorders requiring treatment
with anti-inflammatory drugs.

• Labrador retrievers have been cited as being
commonly affected with chronic liver disease.22

2. Is there a pathognomonic time frame Although hepatic toxicoses have primarily 
when an adverse reaction will occur occurred within the first three weeks of therapy,22

during Rimadyl administration? veterinarians and owners should be advised to 
look for signs of possible adverse reactions 
throughout the treatment period.

3. If I monitor serum hepatic enzymes While blood chemistries should be considered 
often, will I always be able to predict before initiating any NSAID therapy and 
adverse reactions before they occur? periodically during therapy, it is not always 

possible to predict adverse reactions before they 
occur. This is one of the main reasons for 
improved owner education through the Dog 
Owner Information Sheet, so that owners will be 
aware of possible adverse events and alert their 
veterinarians at the first signs that their dog may 
be having a possible problem with the medication.



Mortality

Figures on the occurrence of death reflect all
reported deaths (not including euthanasia)
possibly related to Rimadyl, regardless of
causality. It should be kept in mind that
Rimadyl is often used as part of compassion-
ate care in elderly animals that are suffering
from terminal illnesses. In spite of that, the
reports of death were rare, with 1.2 deaths
reported per 10,000 dogs treated in 1999, and
include those cases where Rimadyl causality
was subsequently ruled out by necropsy. 

Rimadyl 
Chewable Tablets
During spring 1999, a chewable formulation
of Rimadyl was introduced. The chewable
form was introduced for ease of administration
by dog owners and enhanced compliance.
The palatability studies showed the liver-
flavored tablets were freely accepted by 98.7%
of large dogs and 100% of small dogs. 

Rimadyl Chewable Tablets are extremely
palatable, which not only increases owner
compliance but can also lead to accidental
overdoses when the medication is not kept 
in a secured storage area out of the reach of
dogs and other pets. Pfizer Animal Health
Technical Services staff members have
received reports of accidental ingestion and
overdose in dogs and cats that have ingested
the chewable tablets. As the label and Dog
Owner Information Sheet indicate, it is
important to inform pet owners that this
medication must be kept out of reach of pets.

Table 5 contains guidelines for the treatment 
of accidental overdose. In the majority of
accidental overdoses reported to Pfizer
Animal Health, minimal or no adverse
clinical effects were reported, even with
significant overdoses. This is particularly 
true when appropriate supportive treatment
was initiated as soon as possible following
ingestion. Since each case of accidental
overdose is unique, a standard treatment
cannot be recommended.

Enhanced Client
Communication
Consumers are becoming more involved with
their own health care and the medical care 
of their pets. In an effort to further assist
veterinarians in communicating with dog
owners about the potential risks and benefits
of Rimadyl therapy, Pfizer Animal Health has
designed a Dog Owner Information Sheet,
which will be attached to each bottle of
Rimadyl Caplets and Rimadyl Chewable
Tablets. The Dog Owner Information Sheet is
similar to the Patient Prescribing Information
(PPI) sheet that is commonly distributed 
with pharmacy prescriptions for people. It is
written in consumer-friendly language and
provides information about the benefits and
side effects associated with NSAIDs in
general and Rimadyl specifically.

Rimadyl Caplets and Chewable Tablets 
are available in 60-count and 180-count
bottles to provide convenient dispensing 
of one-month and three-month supplies. 
The dispensing of Rimadyl in manufacturer’s
approved packaging helps ensure child safety,
provides complete prescribing and owner
information, and maintains quality assurance.
Also available is a new 14-count trial size for
Rimadyl Caplets and Rimadyl Chewable
Tablets, which contains a seven-day supply.
The trial-size bottles are designed to offer a
seven-day supply for new patients to help
veterinarians and their clients determine if
Rimadyl is the appropriate medication for
their dogs.  
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Table 5: Considerations for treatment of dogs with accidental NSAID overdose

• Induce emesis (contraindicated in severely depressed dogs) within 4 hours of ingestion
• Perform gastric lavage
• Administer activated charcoal in a water slurry
• Administer supportive care, including intravenous fluids
• Use gastric protectants (e.g., sucralfate, misoprostol, H2 blockers)
• Obtain baseline blood values



Summary
After three years of clinical experience with
Rimadyl, the number of reported adverse
events compared to the estimated number of
dogs receiving therapy has remained
relatively consistent or has decreased slightly.
Rimadyl is the only veterinary prescription
canine pain reliever available in the United
States with four years of real-world clinical
experience and more than seven years of
compassionate use. Safety and efficacy of
Rimadyl treatment is further improved
through owner education, including the
Rimadyl Dog Owner Information Sheet.

Rimadyl relieves pain in dogs and has
improved the quality of life for millions of
dogs and their devoted owners, without side
effects in the overwhelming majority of
cases. Many dogs that would have been
euthanized due to pain and suffering caused
by osteoarthritis are alive and living more
comfortably thanks to Rimadyl.
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Non-steroidal anti-inflammatory drug

For oral use in dogs only
CAUTION: Federal law restricts this drug to use by or on the
order of a licensed veterinarian.
DESCRIPTION: Rimadyl (carprofen) is a non-steroidal anti-
inflammatory drug (NSAID) of the propionic acid class that
includes ibuprofen, naproxen, and ketoprofen. The chemical
name for Rimadyl, a substituted carbazole, is (±)-6-chloro-a-
methylcarbazole-2-acetic acid and its structural formula is:

Carprofen is a white, crystalline compound with an empirical 
formula of C15H12NO2Cl and a molecular weight of 273.72. It is
freely soluble in ethanol, but practically insoluble in water at 25°C.
CLINICAL PHARMACOLOGY: Carprofen is a non-narcotic, non-
steroidal anti-inflammatory agent with characteristic analgesic
and antipyretic activity approximately equipotent to indomethacin
in animal models.1

The mechanism of action of carprofen, like that of other NSAIDs, 
is believed to be associated with the inhibition of cyclooxygenase
activity. Two unique cyclooxygenases have been described in
mammals.2 The constitutive cyclooxygenase, COX-1, synthesizes
prostaglandins necessary for normal gastrointestinal and renal
function. The inducible cyclooxygenase, COX-2, generates prosta-
glandins involved in inflammation. Inhibition of COX-1 is thought to
be associated with gastrointestinal and renal toxicity while inhibi-
tion of COX-2 provides anti-inflammatory activity. The specificity of
a particular NSAID for COX-2 versus COX-1 may vary from species
to species.3 In an in vitro study using canine cell cultures, carprofen
demonstrated selective inhibition of COX-2 versus COX-1.4 Clinical
relevance of these data has not been shown. Carprofen has also
been shown to inhibit the release of several prostaglandins in two
inflammatory cell systems: rat polymorphonuclear leukocytes
(PMN) and human rheumatoid synovial cells, indicating inhibition
of acute (PMN system) and chronic (synovial cell system) inflam-
matory reactions.1

Several studies have demonstrated that carprofen has modulatory
effects on both humoral and cellular immune responses.5-9 Data
also indicate that carprofen inhibits the production of osteoclast-
activating factor (OAF), PGE1, and PGE2 by its inhibitory effect in
prostaglandin biosynthesis.1

Based upon comparison with data obtained from intravenous
administration, carprofen is rapidly and nearly completely
absorbed (more than 90% bioavailable) when administered orally.10

Peak blood plasma concentrations are achieved in 1–3 hours
after oral administration of 1, 5, and 25 mg/kg to dogs. The mean
terminal half-life of carprofen is approximately 8 hours (range
4.5–9.8 hours) after single oral doses varying from 1–35 mg/kg of
body weight. After a 100 mg single intravenous bolus dose, the
mean elimination half-life was approximately 11.7 hours in the
dog. Rimadyl is more than 99% bound to plasma protein and
exhibits a very small volume of distribution.
Carprofen is eliminated in the dog primarily by biotransformation
in the liver followed by rapid excretion of the resulting metabolites
(the ester glucuronide of carprofen and the ether glucuronides 
of 2 phenolic metabolites, 7-hydroxy carprofen and 8-hydroxy
carprofen) in the feces (70–80%) and urine (10–20%). Some
enterohepatic circulation of the drug is observed.
INDICATIONS: Rimadyl is indicated for the relief of pain and
inflammation associated with osteoarthritis in dogs.
DOSAGE AND ADMINISTRATION: The recommended dosage for
oral administration to dogs is 1 mg/lb of body weight twice daily.
Rimadyl caplets and chewable tablets are scored and dosage
should be calculated in half-tablet increments. Tablets can be
halved by placing the tablet on a hard surface and pressing down
on both sides of the score. Rimadyl chewable tablets are palatable
and willingly consumed by most dogs when offered by the owner.
Therefore, they may be fed by hand or placed on food. Care should
be taken to ensure that the dog consumes the complete dose.
PALATABILITY: A controlled palatability study was conducted
which demonstrated that Rimadyl chewable tablets were readily
accepted and consumed on first offering by a majority of dogs. 
SAFETY: Laboratory studies and clinical field trials have demonstrat-
ed that Rimadyl is well tolerated in dogs after oral administration. 
In target animal safety studies, Rimadyl was administered to dogs
at 1, 3, and 5 times the recommended dose for 42 consecutive
days with no significant adverse reactions. Serum albumin for 
a single female dog receiving 5 times the recommended dose
decreased to 2.1 g/dL after 2 weeks of treatment, returned to the
pre-treatment value (2.6 g/dL) after 4 weeks of treatment, and
was 2.3 g/dL at the final 6-week evaluation. Over the 6-week
treatment period, black or bloody stools were observed in 1 dog
(1 incident) treated with the recommended dose and in 1 dog (2
incidents) treated with 3 times the recommended dose. Redness
of the colonic mucosa was observed in 1 male that received 3
times the recommended dose.
Two of 8 dogs receiving 10 times the recommended dose (10 mg/lb

twice daily) for 14 days exhibited hypoalbuminemia. The mean
albumin level in the dogs receiving this dose was lower (2.38 g/dL)
than each of 2 placebo control groups (2.88 and 2.93 g/dL, respec-
tively). Three incidents of black or bloody stools were observed 
in 1 dog. Five of 8 dogs exhibited reddened areas of duodenal
mucosa on gross pathologic examination. Histologic examination
of these areas revealed no evidence of ulceration, but did show
minimal congestion of the lamina propria in 2 of the 5 dogs.
In separate safety studies lasting 13 and 52 weeks, respectively,
dogs were administered up to 11.4 mg/lb/day (5.7 times the rec-
ommended total daily dose) of carprofen. In both studies, the drug
was well tolerated clinically by all of the animals. No gross or 
histologic changes were seen in any of the treated animals. In both
studies, dogs receiving the highest doses had average increases
in serum L-alanine aminotransferase (ALT) of approximately 20 IU.
In the 52-week study, minor dermatologic changes occurred in
dogs in each of the treatment groups but not in the control dogs.
The changes were described as slight redness or rash and were
diagnosed as non-specific dermatitis. The possibility exists that
these mild lesions were treatment related, but no dose relationship
was observed.
Clinical field studies were conducted with 297 dogs of different
breeds at the recommended dose for 14 days. The drug was 
clinically well tolerated and the incidence of clinical adverse
reactions for Rimadyl-treated animals was no higher than placebo-
treated animals (placebo contained inactive ingredients found 
in Rimadyl). Mean post-treatment serum ALT values were 11 IU
greater and 9 IU less than pre-treatment values for dogs receiving
Rimadyl and placebo, respectively. Differences were not statisti-
cally significant. Changes in clinical laboratory values (hematology
and clinical chemistry) were not considered clinically significant
nor reported as adverse reactions. The recommended course of
therapy was repeated as needed at 2-week intervals in 244 of the
dogs, some for as long as 5 years. 
CONTRAINDICATIONS: Rimadyl should not be used in dogs
exhibiting previous hypersensitivity to carprofen.
PRECAUTIONS: As a class, cyclooxygenase inhibitory NSAIDs
may be associated with gastrointestinal and renal toxicity. Effects
may result from decreased prostaglandin production and inhibition
of the enzyme cyclooxygenase which is responsible for the for-
mation of prostaglandins from arachidonic acid.11-14 When NSAIDs
inhibit prostaglandins that cause inflammation they may also inhibit
those prostaglandins which maintain normal homeostatic function.
These anti-prostaglandin effects may result in clinically significant
disease in patients with underlying or pre-existing disease more
often than in healthy patients.12, 14 NSAID therapy could unmask
occult disease which has previously been undiagnosed due to
the absence of apparent clinical signs. Patients with underlying
renal disease for example, may experience exacerbation or
decompensation of their renal disease while on NSAID therapy.11-14

Carprofen is an NSAID, and as with others in that class, adverse
reactions may occur with its use. The most frequently reported
effects have been gastrointestinal signs. Events involving 
suspected renal, hematologic, neurologic, dermatologic, and
hepatic effects have also been reported. Patients at greatest risk
for renal toxicity are those that are dehydrated, on concomitant
diuretic therapy, or those with renal, cardiovascular, and/or
hepatic dysfunction. Since many NSAIDs possess the potential 
to induce gastrointestinal ulceration, concomitant use of Rimadyl
with other anti-inflammatory drugs, such as corticosteroids and
NSAIDs, should be avoided or very closely monitored. Sensitivity
to drug-associated adverse reactions varies with the individual
patient. For example, Rimadyl treatment was not associated with
renal toxicity or gastrointestinal ulceration in well-controlled
safety studies of up to 10 times the dose in dogs.
Rimadyl is not recommended for use in dogs with bleeding disor-
ders (e.g., Von Willebrand’s disease), as safety has not been
established in dogs with these disorders. The safe use of Rimadyl
in pregnant dogs, dogs used for breeding purposes, or in lactating
bitches has not been established. Studies to determine the activity
of Rimadyl when administered concomitantly with other protein-
bound drugs have not been conducted. Drug compatibility should
be monitored closely in patients requiring additional therapy.
Due to the palatable nature of Rimadyl chewable tablets, store
out of reach of dogs in a secured location. Severe adverse 
reactions may occur if large quantities of tablets are ingested. If
you suspect your dog has consumed Rimadyl chewable tablets
above the labeled dose, please call your veterinarian for immediate
assistance and notify Pfizer Animal Health (1-800-366-5288).
INFORMATION FOR DOG OWNERS:
Rimadyl, like other drugs of its class, is not free from adverse
reactions. Owners should be advised of the potential for adverse
reactions and be informed of the clinical signs associated with
drug intolerance. Adverse reactions may include decreased
appetite, vomiting, diarrhea, dark or tarry stools, increased water
consumption, increased urination, pale gums due to anemia, 
yellowing of gums, skin or white of the eye due to jaundice,
lethargy, incoordination, seizure, or behavioral changes. Serious
adverse reactions associated with this drug class can occur
without warning and in rare situations result in death (see Adverse
Reactions). Owners should be advised to discontinue Rimadyl
therapy and contact their veterinarian immediately if signs of
intolerance are observed. The vast majority of patients with drug
related adverse reactions have recovered when the signs are
recognized, the drug is withdrawn, and veterinary care, if appro-
priate, is initiated. Owners should be advised of the importance of
periodic follow-up for all dogs during administration of any NSAID.
WARNINGS: Keep out of reach of children. Not for human use.
Consult a physician in cases of accidental ingestion by humans.
For use in dogs only. Do not use in cats.
All dogs should undergo a thorough history and physical exami-
nation before initiation of NSAID therapy. Appropriate laboratory
tests to establish hematological and serum biochemical baseline
data prior to, and periodically during, administration of any
NSAID should be considered. Owners should be advised to
observe for signs of potential drug toxicity (see Information for
Dog Owners and Adverse Reactions).

ADVERSE REACTIONS: During investigational studies for the
caplet formulation, no clinically significant adverse reactions
were reported. Some clinical signs were observed during field
studies (n=297) which were similar for carprofen caplet- and
placebo-treated dogs. Incidences of the following were observed
in both groups: vomiting (4%), diarrhea (4%), changes in appetite
(3%), lethargy (1.4%), behavioral changes (1%), and constipation
(0.3%). The product vehicle served as control.
During investigational studies for the chewable tablet formulation,
gastrointestinal signs were observed in some dogs. These signs
included vomiting and soft stools.
Post-Approval Experience:
Although not all adverse reactions are reported, the following
adverse reactions are based on voluntary post-approval adverse
drug experience reporting. The categories of adverse reactions
are listed in decreasing order of frequency by body system.
Gastrointestinal: Vomiting, diarrhea, inappetence, melena,
hematemesis, gastrointestinal ulceration, gastrointestinal 
bleeding, pancreatitis.
Hepatic: Inappetence, vomiting, jaundice, acute hepatic toxicity,
hepatic enzyme elevation, abnormal liver function test(s), hyper-
bilirubinemia, hyperbilirubinuria, hypoalbuminemia. Approximately
one-fourth of hepatic reports were in Labrador Retrievers.
Neurologic: Ataxia, paresis, paralysis, seizures, vestibular signs,
disorientation.
Urinary: Hematuria, polyuria, polydipsia, urinary incontinence,
urinary tract infection, azotemia, acute renal failure, tubular
abnormalities including acute tubular necrosis, renal tubular 
acidosis, glucosuria.
Behavioral: Sedation, lethargy, hyperactivity, restlessness,
aggressiveness. 
Hematologic: Immune-mediated hemolytic anemia, immune-
mediated thrombocytopenia, blood loss anemia, epistaxis.
Dermatologic: Pruritus, increased shedding, alopecia, pyotrau-
matic moist dermatitis (hot spots), necrotizing panniculitis/
vasculitis, ventral ecchymosis.
Immunologic or hypersensitivity: Facial swelling, hives, erythema.
In rare situations, death has been associated with some of the
adverse reactions listed above.
To report a suspected adverse reaction call 1-800-366-5288.
STORAGE: Store at controlled room temperature 15°–30°C
(59°–86°F).
HOW SUPPLIED: Rimadyl chewable tablets are scored, and 
contain 25 mg, 75 mg, or 100 mg of carprofen per tablet. Each
tablet size is packaged in bottles containing 14, 60 or 180 tablets.
Rimadyl caplets are scored, and contain 25 mg, 75 mg, or 100 mg 
of carprofen per caplet. Each caplet size is packaged in bottles
containing 14, 60 or 180 caplets.
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