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KNOWLEDGE SUMMARY

PICO question
In dogs with osteoarthritis how effective is treatment with tramadol in reducing the severity of the clinical
signs associated with pain when compared to no treatment?

Clinical bottom line
Category of research question
Treatment
The number and type of study designs reviewed
Two papers were critically reviewed. There was one randomised crossover controlled trial and one nonrandomised controlled trial
Strength of evidence
Strong
Outcomes reported
Budsberg et al. (2018) found no significant differences in the objective gait analyses (vertical ground
reaction forces, and peak vertical force) between baseline and end of treatment, between tramadol and
placebo. Similarly, there was no significant difference in the proportion of dogs with positive response
based on the subjective Canine Brief Pain Inventory questionnaire (CBPI) between tramadol and placebo.
The positive control of carprofen yielded significant differences to both placebo and tramadol in all
outcomes measured.
Malek et al. (2012) found no significant differences in the objective outcomes measured (gait analyses, and
total daily activity) between tramadol and placebo. There were significant improvements in the subjective
CBPI (total score, pain severity and pain interference score) between the baseline and end of treatment,
within the tramadol group. However, there was no significant difference in the percentage change of the
total score, pain severity or pain interference score between all treatment groups including tramadol and
placebo
Conclusion
In dogs with osteoarthritis, the use of tramadol alone did not demonstrate any significant analgesic effects

How to apply this evidence in practice
The application of evidence into practice should take into account multiple factors, not limited to: individual
clinical expertise, patient’s circumstances and owners’ values, country, location or clinic where you work,
the individual case in front of you, the availability of therapies and resources.
Knowledge Summaries are a resource to help reinforce or inform decision making. They do not override the
responsibility or judgement of the practitioner to do what is best for the animal in their care.
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Clinical Scenario
The prevalence of osteoarthritis in geriatric dogs is high, and the affected population may have various
comorbidities precluding the use of non-steroidal anti-inflammatory medication in relieving pain and
discomfort associated with the condition. What evidence is there to support the use of tramadol as an
alternative to non-steroidal anti-inflammatory medications?

The evidence
Two double-blinded controlled trials were evaluated. Overall, there is strong evidence that tramadol alone did
not demonstrate any significant analgesic effects in dogs with osteoarthritis.
The randomised crossover controlled trial by Budsberg et al. (2018) provided strong evidence that the use of
tramadol alone was insignificant in providing both objective and subjective improvements for dogs with
osteoarthritis, with reference to both a negative and positive control. This study was well designed and
conducted.
The non-randomised controlled trial by Malek et al. (2012) provided weak evidence that tramadol alone may
provide subjective improvement based on client questionnaire. But there were no significant differences
found in the objective outcomes measured between tramadol and the negative control. Interpretation and
extrapolation of the results were also limited due to its poor study design.

Summary of the evidence
1. Malek et al. (2012)
Population: Client-owned, medium to large breed dogs, with history and clinical
signs supportive to hip osteoarthritis (pelvic limb stiffness, lameness,
hip range of motion, crepitation, pain on joint manipulation, and
radiographic evidence of osteoarthritis), enrolled at the University of
Wisconsin-Madison Veterinary Medical Teaching Hospital, University
of Wisconsin-Madison between March 2010 to March 2011.
Dogs with osteoarthritis of other joints such as spondylosis at the
lumbosacral joint, elbow arthritis, shoulder arthritis, and bilateral
medial shoulder instability were included. Dogs receiving joint
supplements (glucosamine, chondroitin sulphate), or specific
prescription joint diets, or both, were also included in the study.
Dogs were excluded if they had surgery in the past 14 days, duration
of lameness less than 4 weeks, other untreated joint instability
conditions in the hind limb such as patella luxation and cranial
cruciate ligament rupture, neurological abnormalities, and
concurrent major systemic disease.
Sample size: 49 dogs
Intervention details:
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•

On day 1, the enrolled dogs were examined (physical
examination, temperature, pulse rate, respiratory rate, thigh
circumference, hip range of motion, and orthopaedic
examination). Orthogonal radiographs of pelvis were
obtained under sedation. Additional radiographs were
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performed if osteoarthritis of other joints were clinically
suspected. Each dog was graded for clinical severity of
lameness and pain. A Canine Brief Pain Inventory (CBPI)
score was completed by the owner regarding the dog’s
clinical status in the past week. A force-plate analysis of gait
was performed. Each dog was discharged with an
accelerometer to monitor baseline daily activity level. Dogs
received no treatment at this baseline week (day 1–7).
On day 8, the enrolled dogs were examined (physical
examination, temperature, pulse rate, respiratory rate), with
venous blood sampled, and a force-plate analysis of gait
performed. These measurements were performed prior to
the medication and repeated 3 hours after treatment
allocation and dosing. The owner also completed the second
CBPI questionnaire based on the dog’s clinical status during
the past week (during week 1).
The first 37 dogs were randomly assigned to one of the four
treatment groups. Group assignment of the last 12 dogs
were adjusted to ensure equivalent clinical severity in each
group. The treatment groups included ABT-116 (a transient
receptor potential vanilloid 1 (TRPV1) antagonist),
carprofen, tramadol and placebo. The treatments were
administered for 2 weeks. The first dose of medication was
administered by the blinded investigator, and the
subsequent medications were given by the blinded owner.
14 dogs were allocated in the ABT-116 group. ABT-116 was
given at a dose of 3 mg/kg, orally three times daily. One dog
was dosed incorrectly, therefore the results from only 13
dogs were analysed.
13 dogs were allocated in the carprofen group. Carprofen
was given at a dose of 2.2 mg/kg, orally twice daily. One dog
was lost to follow-up, therefore the results from only 12
dogs were analysed.
12 dogs were allocated in the tramadol group. Tramadol was
given at a dose of 4 mg/kg, orally three times daily. Results
from all 12 dogs were analysed.
12 dogs were allocated in the placebo group. The placebo
was given orally three times daily. The nature of the placebo
medication was not described.
On day 22, physical examination, venous blood sampling and
data collections were repeated as for day 8, followed by the
final dose of the medication. The owner completed the third
and last CBPI questionnaire.
Rescue medication of codeine/paracetamol (1–2 mg/kg of
codeine, paracetamol dose not specified) orally three times
daily, was provided to the owners for use as required. The
use of rescue medication was recorded by the owner using a
standardised form. Force-plate analysis of gait was not
performed if rescue medication was given 48 hours prior to
the assessment day on day 8 and day 22.

Study design: Prospective, double-blinded, non-randomised, controlled trial
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Outcome studied:

•

•

Main findings:
(relevant to PICO question):

•
•
•
•
•
•
•
•
•

•

•

Limitations:

•

•

•

•
•
•
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Objective measurements included measurement of plasma
drug concentration, rectal temperature, heart rate, respiratory
rate, hip range of motion and thigh circumference,
accelerometer measurement of dog activity, and force-plate
analysis of gait (changes in peak vertical force (PVF), vertical
impulse (VI) and falling slope (FS)), and the use of rescue
medication.
Subjective measurement of the client scoring of the CBPI
questionnaire, which included the Pain Severity Score (PSS) and
Pain Interference Score (PIS).
Plasma concentration of tramadol were significantly decreased
in day 22 when compared to day 8.
No significant treatment effects on rectal temperature in the
tramadol group.
No significant changes in total CBPI score, PSS or PIS between
treatment groups.
Improvement in response to treatment were found in
carprofen and tramadol groups for total CBPI score, PSS and
PIS.
No significant changes in total activity or daytime activity after
treatment in any treatment groups.
Night-time activity was higher after treatment in the tramadol
group.
Changes in PVF, VI and FS scores were not significantly different
between groups.
PVF, VI and FS scores after treatment were not significantly
different from mean baseline, in all treatment groups.
There was a significant reduction in the number of days in the
use of rescue medication between the trial period for ABT-116
(between week 1 and 2, and week 1 and 3) and carprofen
groups (between week 1 and 3), but none for the tramadol
group.
No significant changes were found in the total activity or
daytime activity for any treatment groups.
The activity was higher during night-time period after
treatment for tramadol groups, but the change was statistically
insignificant.
The study involved enrollment of dogs at a single academic site,
therefore sampled population may not be homogenous to the
general population of client-owned dogs with osteoarthritis.
The study population included dogs with osteoarthritis of other
joints. Neuropathic pain associated with degenerative changes
in the lumbosacral joint is also possible. The inclusion of these
dogs may influence the effect of the treatment in question.
The study population included dogs that were receiving joint
supplements, prescription joint diet, or both. The inclusion of
these dogs may act as confounding factors.
The study was not a crossover study, therefore, may have
increased background variance.
The method of randomisation was not specified.
The study was not truly randomised, as the assignment of the
last 12 dogs was manipulated to ensure equivalent clinical
severity between groups.
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The sedation for the radiographs on day 1 was not specified.
It is unknown if analgesics such as those with N-methyl-Daspartate (NMDA) receptor antagonistic effects were used,
as its use may attenuate or reverse chronic pain state.
Though only one dose was given, the consequential
confounding impact on the subjective and objective
assessment on pain is possible.
The study was not properly blinded, as carprofen was only
given twice daily, as opposed to the three times daily regime
for the other treatment groups.
The study had a small population size, and the results were
likely to be underpowered.
The author reported potential systematic error or plasma
sampling labelling error in some samples.
The author reported possible respondent bias as the owners
were not trained in recognising clinical signs related to
osteoarthritis.
Tramadol can be associated with sedative effects, which
may have confounding effects on the subjective assessment
of pain. The authors also commented that some owners may
have interpreted the sedative effects as pain. The validity of
the CBPI scoring may therefore be in question.
This study was funded by the manufacturer of ABT-116.
Two of the authors were employed by the manufacturer of
ABT-116, though the authors declared no competing
interests.

2. Budsberg et al. (2018)
Population: Client-owned dogs of any age, sex, breed, weighing 15–50 kg with
clinical osteoarthritis and associated pain and dysfunction in at least
one elbow or stifle joint, enrolled at an academic site between
January 2015 to May 2017.
Dogs were excluded if they had received corticosteroids or
polysulfated glycosaminoglycans parenterally or orally within 30
days prior to the commencement of the study, with suspected or
confirmed systemic or local disease, evidence of joint instability,
joint surgery performed within the previous 12 months, and clinical
osteoarthritis in joints other than the elbow or stifle.
Sample size: 35 dogs
Intervention details:

•
•
•
•
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At baseline, dogs were physically examined, and screened
with complete blood count, biochemistry, urinalysis,
radiographs of all appendicular joints with signs of pain.
All 35 dogs were assigned to each of the three treatment
regimens in a randomised order, using a computer
generated randomised drug dispensing schedule.
Treatment sessions were separated by a minimum 7 day
washout period.
The placebo treatment involved a placebo capsule (lactose
powder), given orally three times daily.
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The carprofen treatment involved carprofen, at a dose of 2.2
mg/kg, given orally twice daily with a placebo capsule (lactose
powder) in between.
The tramadol treatment involved tramadol, at a dose of 5
mg/kg, given orally three times daily, for 10 days.
All drugs were tailored to each dog’s body weight at the
beginning of the trial, encased in opaque identical appearing
capsules. Both the owners and the investigators were blinded
to the drug treatment.
Objective vertical ground reaction forces data and treatment
response assessments by CBPI scores were collected before
and at the end of each treatment period.
Clients were supplemented with rescue medication of
codeine/paracetamol (1–2 mg/kg of codeine, paracetamol dose
not specified) three times daily as required. The provision of
rescue medication was recorded.

Study design: Prospective, double-blinded, randomised, controlled, crossover trial
Outcome studied:

•

•

Main findings:
(relevant to PICO question):

•
•
•
•
•

•

Limitations:

•

•

•
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Objective measurements include the vertical ground reaction
forces of VI and PVF value, and its percentage change from
baseline.
Subjective measurement of CBPI score, and the proportion of
dogs deemed to have a positive response. A positive response
was defined as a score decrease between baseline and day 10
of ≥ 1 for PSS and ≥ 2 for PIS.
No significant difference in VI and PVF between baseline and
day 10 measurements for both placebo and tramadol
treatment.
No significant difference in the percentage change from
baseline in VI and PVF between placebo and tramadol.
Carprofen yielded significantly greater percentage change from
baseline in VI and PVF values than placebo or tramadol.
No significant difference in CBPI score was identified between
tramadol and placebo.
No significant difference in the proportion of dogs deemed to
have a positive response defined by the changes in scoring of
CBPI, between tramadol and placebo.
Carprofen yielded significantly greater proportion of dogs with
positive response defined by the changes in scoring of CBPI,
compared to both tramadol and placebo.
The study involved enrollment of dogs at a single academic site,
therefore sampled population may not be homogenous to the
general population of client-owned dogs with osteoarthritis.
Sample size calculations were extrapolated from data of other
studies involving non-steroidal anti-inflammatory drugs, but
not tramadol. Type II error (falsely accepting the null
hypothesis that Tramadol has no significant difference to the
placebo in terms of the outcome studied) was possible with
inadequate sample size.
Tramadol can be associated with sedative effects, which may
produce confounding effects on pain scoring.
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Appraisal, application and reflection
Canine osteoarthritis is a highly prevalent condition, reported to be affecting as much as 80% of geriatric dogs
(Johnston, 1997). While non-steroidal anti-inflammatory drugs are the typical medications of choice,
alternatives such as tramadol, a synthetic opiate are often advocated. In one recent study, tramadol was
reported to be used in as many as 19.64% (121/616) of dogs with the aim to relieve signs of pain and lameness
associated with elbow joint disease (O’Neill et al., 2020). However, there are increasing concerns and
recognitions of the lack of evidence from the literature regarding the use of tramadol (Davies, 2012).
Furthermore, it had been demonstrated that canines produce minimal amounts of the active Odesmethyltramadol metabolite responsible for the proposed opioid agonistic effects of tramadol (Kögel, et al.
2014). The purpose of this Knowledge Summary is to determine the literature evidence available in supporting
the clinical use of tramadol in dogs with osteoarthritis for pain relief.
Two prospective controlled trials were identified (Malek et al., 2012; and Budsberg et al., 2018). Both studies
recognised the difficulty in evaluating pain, therefore multiple variables, including both objective and
subjective outcome measures were utilised.
It should be commented that the sedative effect of tramadol may be a source of bias in the subjective
assessment of pain. It is unknown if the sedative effects would affect these measurements positively or
negatively. As Malek et al. (2012) anecdotally discussed the possibility that some owners may interpret the
sedated patient to be in pain, although the opposite is also possible. Neither authors reported any incidence of
excessively sedated dogs or other adverse events during the study.
It is also important to note that there is no consensus in the veterinary literature on the ‘best’ or preferred
outcome measures in clinical research for canine osteoarthritis (Belshaw et al. 2016). Nevertheless, the
similarities of the selected measure outcomes allowed these two studies to be closely compared.
Malek et al. (2012) and Budsberg et al. (2018) both used kinetic gait analyses as an objective measurement to
assess the efficacy of tramadol. Such analysis had similarly been utilised in other studies evaluating the efficacy
of other medications for animals with osteoarthritis (Budsberg et al., 1999; and Moreau et al., 2003).
Consistently in both studies, tramadol did not yield any significant differences for both vertical impulse (VI)
and peak vertical force (PVF) between baseline and after treatment. The changes in these measurements were
also insignificant between tramadol and the negative control of placebo. In addition, Budsberg et al. (2018)
also demonstrated that the positive control, carprofen, did in fact produce significant results comparing to
both tramadol and placebo. This was in contrast with the results in Malek et al. (2012), the positive control,
carprofen failed to produce any significant changes to placebo or tramadol. This was likely contributed by the
small population enrolled in each group, hence the study was under powered. The validity of the results by
Malek et al. (2012) was therefore in question.
Both studies utilised the Canine Brief Pain Inventory (CBPI) questionnaire as the subjective measurement of
the efficacy of tramadol. The CBPI had been validated, with demonstrated responsiveness in detecting
improvements in dogs with osteoarthritis after treatment (Brown et al., 2007; and Brown et al., 2008).
In the study by Malek et al. (2012), there were no significant differences of the percentage changes in the total
score, pain severity score (PSS) and pain interference score (PIS) across all treatment groups. However,
statistical significances were found between the score at the baseline and at the end of trial in the tramadol
group, for all scores.
Budsberg et al. (2018) utilised the CBPI differently. Instead of evaluating the absolute changes between the
scores, patients were distinguished as positive or negative responders based on the changes of the scores
before and after the treatment period. A positive response was defined as a decrease in score of ≥ 1 for PSS
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and ≥ 2 for PIS. The proportion of positive responders were subsequently evaluated between groups for
statistical differences. There were no significant differences between tramadol and placebo in the proportions
of responders, and no significant differences of scores between the tramadol and placebo treatment in this
study.
It had been proposed that the comparison between the mean or mean differences in scores between
treatment groups, as Malek et al. (2012) did, only reflects a numerical change and may not give any indication
of clinical improvements. The alternate approach in defining treatment success, as Budsberg et al. (2018) did,
has the benefit in demonstrating the likelihood of treatment success in individual patients with decent
statistical power (Brown et al., 2013). The direct comparison between the two studies on the subjective
outcome measured was therefore difficult, due to the diverging methods of analysis. Nevertheless, the
approach by Budsberg et al. (2018) may be favoured, since it is the clinical efficacy and success of the
treatment that is of interest.
To further assess the strength of evidence between these two studies, the study designs were evaluated.
While both studies were classified as prospective clinical trials, Budsberg et al. (2018) was superior in terms of
study design, as it was a truly randomised, double-blinded, crossover study. Malek et al. (2012) was not truly
randomised, as the assignment of the last 12 subjects was manipulated, though the rationale behind was to
equate the clinical severity across the treatment groups. The blinding of the study was also likely to be
compromised. The dosing frequencies were different between the treatment groups, as carprofen were given
twice daily, and the rest of the treatment groups were given three times daily. Additionally, the study may be
at risk of increased variance and bias as it was not a crossover study with low study population.
The above appraisal emphasised the strength of evidence provided by the study of Budsberg et al. (2018),
whilst the validity of the results by Malek et al. (2012) were weak in comparison. Overall, there is strong
evidence based on the reviewed literature, that tramadol alone did not demonstrate any significant analgesic
effect in dogs with osteoarthritis.

Methodology Section
Search Strategy
Databases searched and dates CAB Abstracts on OVID Platform 1973–Week 28 2020
covered: PubMed (1910–June 2020)
Web of Science (1900–June 2020)
Search terms: CAB Abstracts:
1. (dog or dogs or bitch* or canine* or exp dogs/ or exp
bitches/ or exp canis/)
2. (arthrit* or osteoarthrit* or osteo-arthrit* or OA or
‘degenerative joint disease*’ or ‘DJD’ or ‘joint disease*’ or
exp osteoarthritis/ or exp arthritis/ or exp joint diseases/)
3. (tramadol or ‘tramadol hydrochloride’ or ‘tramadol HCl’ or
exp tramadol/)
4. 1 and 2 and 3
PubMed:
(dog OR dogs OR bitch* OR canine) AND (arthrit* OR osteoarthrit*
OR osteo-arthrit* OR OA OR ‘degenerative joint disease’ OR DJD OR
‘joint disease’) AND (tramadol OR ‘tramadol hydrochloride’ OR
‘tramadol HCl’)
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Web of Science:
(dog OR dogs OR bitch* OR canine) AND (arthrit* OR osteoarthrit*
OR osteo-arthrit* OR OA OR ‘degenerative joint disease’ OR DJD OR
‘joint disease’) AND (tramadol OR ‘tramadol hydrochloride’ OR
‘tramadol HCl’)
Dates searches performed: 07 Jun 2020

Exclusion / Inclusion Criteria
Numerous summaries, proceedings and non-systematic reviews are available in relation to the treatment
of arthritis, due to its clinical prevalence. These are all excluded, as only original data are of interest to
evaluate the literature support of the use of tramadol in dogs with osteoarthritis.
Exclusion:

Inclusion:

•
•
•
•

Articles not written in English
Irrelevant to PICO
Conference proceedings, correspondences, summary, nonsystematic review, book chapters
Tramadol not used as a sole treatment for osteoarthritis

•
•
•
•
•

Articles in English
Peer-reviewed publication
Original data
Canine patients only
Tramadol as sole treatment for osteoarthritis

Search Outcome
Excluded –
Conference

Database

Number

Excluded –

Excluded –

of

Not in

Irrelevant to

results

English

PICO

proceedings,

Excluded –

correspondence,

Tramadol not

summary, non-

as sole

systematic

treatment

Total
relevant
papers

review, book
chapters
CAB Abs

34

2

10

19

1

2

Medline

15

0

6

6

1

2

18

0

10

5

1

2

Web of
Science

Total relevant papers when duplicates removed
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Disclaimer
Knowledge Summaries are a peer-reviewed article type which aims to answer a clinical
question based on the best available current evidence. It does not override the responsibility
of the practitioner. Informed decisions should be made by considering such factors as
individual clinical expertise and judgement along with patient’s circumstances and owners’
values. Knowledge Summaries are a resource to help inform and any opinions expressed
within the Knowledge Summaries are the author's own and do not necessarily reflect the view
of the RCVS Knowledge. Authors are responsible for the accuracy of the content. While the
Editor and Publisher believe that all content herein are in accord with current
recommendations and practice at the time of publication, they accept no legal responsibility
for any errors or omissions, and make no warranty, express or implied, with respect to
material contained within.
For further information please refer to our Terms of Use.

RCVS Knowledge is the independent charity associated with the Royal College of Veterinary Surgeons (RCVS). Our
ambition is to become a global intermediary for evidence based veterinary knowledge by providing access to information
that is of immediate value to practicing veterinary professionals and directly contributes to evidence based clinical
decision-making.
https://www.veterinaryevidence.org/
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Registered Office: Belgravia House, 62-64 Horseferry Road, London SW1P 2AF
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