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Tramadol and gabapentin improve peak vertical force 
in osteoarthritic dogs already receiving non-steroidal anti-inflammatory drugs

James Miles, Jimmy Bøjesen, Philip Christensen, Emilie Andersen-Ranberg, Anne Vitger, Helle Harding Poulsen, Lise Nikolic Nielsen

Objectives
Osteoarthritis is a common, disabling condition of 
older dogs.
The response to non-steroidal anti-inflammatories 
may be insufficient to maintain a good quality of life. 
Limited data exist regarding the effect of adjunctive 
analgesics in these patients, despite widespread 
usage.
The aim of this study was to trial tramadol and
gabapentin in a population of older dogs with signs 
of osteoarthritis and which were already on non-
steroidal anti-inflammatory treatment.

Gabapentin
Centrally-acting anti-allodynic effect possibly modulated via calcium 
channel blockade and increased GABA levels.
Plasma half-life in dogs is 3-4 hours, so dosing every 8 hours is necessary 
to maintain therapeutic plasma levels.
Renally excreted with 40% metabolised to N-methyl-gabapentin in dogs.

Methods
Osteoarthritic dogs were prospectively recruited to a randomised, observer-blinded, 
crossover study via social media appeals.
In addition to their routine non-steroidal anti-inflammatory treatment, patients received 
either tramadol (3-5 mg/kg q8hr) or gabapentin (8-12 mg/kg q8hr) for 4 weeks, with a 
one-week washout between treatments.
Using a Tekscan pressure-sensitive walkway, body weight normalised peak vertical force 
(PVF%BW) for the worst-affected limb was used as the outcome measure.
Haematology, biochemistry and urinalysis were performed before and after each 
treatment period.

Results
Eighteen dogs completed the trial. Both 
tramadol and gabapentin significantly 
increased PVF%BW (mean 6.7% and 6.4%, 
respectively).
No carryover or period effects of 
treatment were seen.
No statistically significant difference was 
found between treatments, but more dogs 
achieved an increase of >5% in PVF%BW 
with gabapentin than with tramadol (61% 
vs 50%).
No significant changes to selected 
paraclinical parameters were observed.
One or more side effects (typically 
transient and dose-dependent) occurred in 
up to 70% of dogs with both treatments.

24 dogs accepted 
into study and started 

1st treatment

25 dogs excluded due 
to inclusion/exclusion 

criteria

20 dogs completed 
1st treatment

Protocol failure (n=2), 
euthanasia (n=1), 

pyometra (n=1)

Pyometra (n=1)

19 dogs started 
2nd treatment

18 dogs completed 
2nd treatment

Worsening of pre-
existing renal disease 

(n=1)
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49 candidates 
screened against 
inclusion criteria

Study overview
Key study stages and reasons for withdrawal 
(where appropriate) for the 24 dogs enrolled 
in the study.

Conclusions
Both tramadol and gabapentin can improve weight bearing in osteoarthritic dogs, and 
both appear safe for short-term use in older patients.
The incidence of side-effects appears high compared to previous reports, and may 
outweight the benefits in some patients. Owner counselling is recommended before and
during use of these medications.

Future research questions include:
Is there a true, persistent effect of adjunctive medications on PVF%BW?
Do pure serotonin-noradrenaline re-uptake inhibitors exhibit a better side effect profile?
Does efficacy after 4 weeks treatment suggest CNS remodelling/"wind-down" is
responsible for the effect?
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Tramadol
Atypical opioid, however dogs do not produce the mu-agonist 
metabolite. 
Analgesic effect possibly mediated by serotonin and norepinephrine 
re-uptake inhibition.
Plasma half-life is 1-2 hours, making frequent re-dosing necessary.
Hepatic metabolism.

Percentage change in PVF%BW
Markers represent individual responses, with the 
mean shown as a solid line, bracketed by its 95% 
confidence interval. 
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Change in PVF%BW with time
Markers represent mean values, with standard 
deviaton error bars on one side only for clarity. 
PVF%BW  increased during both initial treatments 
and the washout period, and stabilised thereafter.
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Side effects reported by owners
All potential side effects were recorded, as shown below. Not all are necessarily causally related to 
treatment. Most dogs experienced one or more side effects. Gabapentin caused more ataxia than 
tramadol, and tramadol more nausea than gabapentin, at the study doses. A temporary reduction in 
dose in the first few days helped some dogs. 

Sedation
Behavioural changes
Ataxia/dizziness
Nausea/decreased appetite/ptyalism
Vomiting
Diarrhoea
Haematochezia
Firmer faecal consistency
Incontinence
Increased thirst
Nocturia
Panting
Epistaxis
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