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Osteoarthritis is an important clinical prob-
lem in cats, particularly in older animals, and 

can be associated with pain and mobility impair-
ment.1–7 Effective and safe analgesics for long-term 
use in cats continue to be an unmet medical need. 
Although NSAIDs can produce pain relief and im-
prove mobility in cats with osteoarthritis,8–10 they 
are not approved for long-term use in cats in the 
United States and can cause serious adverse ef-
fects.9,11,12 Adverse effects are especially concern-
ing in geriatric cats because of an increased likeli-
hood of comorbidities.13,14

Tramadol, a synthetic opioid, has multiple 
mechanisms of action15–18 and relatively high bio-
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OBJECTIVE
To evaluate tramadol for treatment of signs of pain and impaired mobility in 
geriatric cats with osteoarthritis.

DESIGN
Randomized controlled crossover trial.

ANIMALS
24 client-owned geriatric (≥ 10 years old) cats with osteoarthritis.

PROCEDURES
Otherwise healthy cats with owner-identified mobility impairment and clin-
ical and radiographic evidence of osteoarthritis involving at least 1 appen-
dicular joint were enrolled in the study. Cats were treated with tramadol 
orally at dosages of 0 (placebo), 1, 2, and 4 mg/kg (0, 0.45, 0.9, and 1.8 mg/
lb) twice a day for 5 days, with a 2-day (weekend) washout period between 
treatments. Mobility was assessed with a collar-mounted activity monitor 
system, and impairments in activity were assessed with a client-completed 
questionnaire.

RESULTS
17 cats completed the study; 7 cats were withdrawn. There was a signifi-
cant increase in activity with the 2-mg/kg dosage of tramadol, compared 
with activity when cats received the placebo. Significantly more owners 
(11/18) considered their cats to have improved with the 2-mg/kg treat-
ment, compared with all other dosages (6/19 to 8/21). Most owners (17/20 
[85%]) considered their cat’s global quality of life to have improved during 
the study. Adverse events, predominantly euphoria, dysphoria, sedation, 
decreased appetite, and diarrhea, were significantly more frequent with 
the 4-mg/kg (8/19) and 2-mg/kg (6/18) treatments but not with the 1-mg/
kg (2/21) treatment, compared with frequency of adverse events with the 
placebo (0/21).

CONCLUSIONS AND CLINICAL RELEVANCE
Results suggested a beneficial effect of twice-daily oral administration of 
tramadol at a dosage of 2 mg/kg in geriatric cats with osteoarthritis. Ad-
verse events were dose dependent, and caution should be exercised in cats 
that have concurrent disease or are receiving other drugs that may produce 
adverse gastrointestinal effects. ( J Am Vet Med Assoc 2018;252:565–571)

availability and slow clearance in cats, compared 
with other species,19–21 and produces thermal anti-
nociception in cats.22 There is increasing evidence 
that osteoarthritis may involve a complex pain 
state with nociceptive, inflammatory, and neuro-
pathic components,23,24 and in cats, it is associated 
with central hyperalgesia.7 In horses with lamini-
tis, a painful disease with inflammatory and neuro-
pathic components with clinical signs suggestive 
of hyperalgesia,25 oral administration of tramadol 
produced indicators of pain relief, including signifi-
cant reductions in weight shifting, with detectable 
albeit statistically insignificant decreases in plasma 
tumor necrosis factor-α concentrations.26,27 This 
proinflammatory cytokine is intricately involved in 
the pathophysiology of osteoarthritis, neuropathic 
pain, and hyperalgesia.28–31 In human patients with 
neuropathic pain, tramadol has been reported18 to 
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significantly decrease the concentration of plasma 
tumor necrosis factor-α, and it can be effective in 
the management of painful osteoarthritis.32,33 To-
gether, these data suggest that tramadol might be 
useful for managing the complex pain associated 
with osteoarthritis in cats.

Although tramadol is commonly prescribed for 
chronic pain in cats and dogs, there is no published 
research evaluating its use for this purpose in these 
species.34 Therefore, the objective of the study re-
ported here was to investigate the use of tramadol 
in geriatric cats with osteoarthritis. Our hypothesis 
was that tramadol would produce dose-dependent 
improvement in measures of mobility and pain in 
affected cats.

Materials and Methods
Animals and inclusion criteria

Participation in the study was voluntary, and 
written owner informed consent was obtained 
prior to enrollment. The University of California-
Davis Veterinary Medical Teaching Hospital Clini-
cal Trial Review Board reviewed and approved the 
study protocol.

Geriatric (≥ 10 years old) cats of either sex with 
owner-identified mobility impairment were recruit-
ed. Cats were evaluated with general physical, ortho-
pedic, and neurologic examinations; a CBC; and se-
rum biochemical analyses. Orthogonal radiographic 
views were obtained of joints for which manipulation 
elicited an aversive response during physical exami-
nation or for which there were signs of adjacent mus-
cle atrophy. Cats were included in the study if all the 
following criteria were met: the owners had noticed 
decreased patient mobility, the cat had radiographic 
evidence of osteoarthritis involving at least 1 synovial 
appendicular joint, the cat was indoor only, and the 
owners had a stable routine of daily living during the 
study period.

Exclusion criteria
Cats were excluded from the study if there was 

any detectable systemic disease, if there were any 
clinically important abnormalities on laboratory 
tests, or if they were receiving any NSAIDS, other 
analgesic medications, glucosamine-chondroitin sul-
fate supplements, or similar products (eg, chondro-
protectants) at the time of assessment for study eligi-
bility. In addition, cats were dropped from the study 
if inclusion criteria were violated at any point dur-
ing the study, if they developed frequent or serious 
adverse effects, or if they missed > 1 study treatment 
(ie, tramadol administration)/wk. Owners were al-
lowed to drop out of the study at any time of their 
own volition.

Drug preparation and study design
Tramadol tabletsa (50 mg) were crushed into 

powder and placed into identical-looking capsules 
corresponding to doses of 0 mg/kg (0 mg/lb),  

1 mg/kg (0.45 mg/lb), 2 mg/kg (0.9 mg/lb), or 4 mg/kg 
(1.8 mg/lb) of body weight for each individual cat. 
For the placebo treatment, sucrose (approx 45 mg 
total) was used instead of tramadol. Owners were 
blinded to treatment allocation, and a complete 
Latin square design with a washout period of 2 
days between each treatment was used. Cats were 
treated with tramadol or placebo every 12 hours 
on weekdays (Monday through Friday). No medi-
cation was administered on weekends (Saturday 
and Sunday). Owners had the choice to insert 
the capsule into a pill pocketb to facilitate oral  
administration.

Outcome measurements
For each cat, measured outcomes included ac-

tivity level and changes in 3 owner-selected place- 
and time-specific impaired activities. Activity was 
assessed with the use of a collar-mounted activity 
monitor systemc as previously reported.10,35 Chang-
es in the owner-selected impaired activities, which 
were considered a priori the primary outcome mea-
sure, were assessed with a CSOM questionnaire as 
described previously.10 Briefly, owners rated the 
changes in their cat’s impaired activities in relation 
to 2 time periods: “relative to the preceding week-
end” and “relative to when the cat was normal.” On 
day 0 of the study, the cats were fitted with the activ-
ity monitor device, and the first CSOM questionnaire 
was answered. Subsequently, 1 week (week 1) was 
allowed for acclimatization, and on day 7, baseline 
assessments of activity level and the CSOM were ob-
tained. Subsequent assessments occurred on day 14 
(week 2), day 21 (week 3), day 28 (week 4), and day 
35 (week 5). Owners were instructed on use of the 
questionnaire prior to each assessment. Blood was 
collected for CBC and serum biochemical analysis 
at the end of week 5. At this time, owners also re-
sponded to the global quality-of-life questionnaire 
that asked whether their cat’s quality of life had de-
teriorated during the study, was the same as before 
the study, or had improved, compared with quality 
of life before the study. Adverse events were record-
ed throughout the study.

Statistical analysis
Statistical analyses were performed with com-

mercial statistical software.d Data were tested for 
normality with the D’Agostino-Pearson omnibus 
normality test. Continuous nonnormally distributed 
data were log-transformed. Accordingly, activity 
counts were analyzed with 2-way repeated-measures 
ANOVA and Bonferroni posttest. The areas under 
the curve for the total activity counts for each treat-
ment were calculated with the trapezoidal method, 
log-transformed, and compared with a repeated-
measures ANOVA followed by the Bonferroni post-
test. The scores for each CSOM (ie, CSOM “rela-
tive to preceding weekend” and CSOM “relative to 
when the cat was normal”) were analyzed with the 
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Friedman test followed by the Dunn 
posttest. The frequency distributions 
for CSOM “relative to preceding week-
end” were calculated and compared 
by means of χ2 tests. Adverse event 
data were analyzed with χ2 tests. Data 
were summarized and expressed as 
mean ± SD, unless otherwise indicat-
ed. Values of P ≤ 0.05 were considered 
significant.

Results
Animals

Thirty-six cats were evaluated 
for inclusion in the study, with 24 
fulfilling inclusion criteria and en-
rolled (14 spayed females, 10 neu-
tered males; Figure 1). Two of the 
enrolled cats belonged to the same 
owner but were studied on separate 
occasions. None of the enrolled cats 
had received analgesic or anti-inflam-
matory medications or both for at 
least 2 months before the study, and 
none had received chondroprotec-
tants within the previous year. Cats included do-
mestic shorthairs (n = 14), domestic longhairs (5), 
and a Siamese, Persian, Manx, Birman, and Bengal 
crossbred. Overall median age and body weight 
were 13 years (range, 10 to 21 years) and 4.8 kg 
(10.6 lb; range, 2.5 to 7.4 kg [5.5 to 16.3 lb]). Median 
age and body weight of females and males were 13 
years (range, 10 to 21 years) and 13 years (range, 
12 to 17 years), respectively, and 4.1 kg (9.0 lb; 
range, 2.5 to 6.8 kg [5.5 to 15 lb]) and 6.2 kg (13.6 
lb; range, 3.2 to 7.4 kg [7 to 16.3 lb]), respectively. 
All cats had been gonadectomized long before the 
study, although owners were not queried on the 
precise time when this was performed.

In total, 59 joints (24 hip, 17 stifle, 15 elbow, 
1 shoulder, 1 carpal, and 1 tarsal joints) had radio-
graphic evidence of osteoarthritis. No attempt was 
made to diagnose all possible affected joints. Multiple 
joints (range, 2 to 4) were documented as affected 
in 20 of the enrolled cats. Seventeen cats completed 
the study in its entirety; 7 cats were withdrawn at 
various times during the study. Reasons included cat 
refusal to take medications (n = 3), diarrhea (2), ac-
cident with collar-mounted activity monitor system 
(1), and owner objection to behavioral change (1). 
The number of cats that completed at least 1 treat-
ment was 21, 21, 18, and 19, respectively, for the 0-, 
1-, 2-, and 4-mg/kg treatments.

Activity counts
Data for activity counts and CSOM were summa-

rized (Figure 2). Mean ± SD activity counts (X 103) 
during treatment (Monday through Friday) were 530 
± 24 (n = 21), 562 ± 34 (21), 629 ± 99 (18), and 557 
± 104 (19) for the 0-, 1-, 2-, and 4-mg/kg treatments, 

respectively. Corresponding coefficients of variation 
during each treatment were 4.5%, 6.1%, 15.7%, and 
18.72%. The area under the curve for activity counts 
for the 2-mg/kg treatment was significantly greater 
than that of the placebo.

Owner-assessed outcomes
Analyses of the CSOM “relative to the preceding 

weekend” considering all subcategories of improved 
(slightly, moderately, and very) did not reveal signifi-
cant differences among treatments. Simplifying the 
categories to “improved,” “same,” and “worse” re-
vealed that significantly more owners reported their 
cats as “improved” with the 2-mg/kg treatment, com-
pared with all other treatments (Figure 3). Analyses 
of the CSOM “relative to when the cat was normal” 
did not reveal any significant treatment effect. Of 
20 owners who assessed the global quality of life at 
the end of the trial, 17 (85%) responded that global 
quality of life had improved during the study, 2 re-
sponded that it was the same as before the study, and 
1 responded that it had deteriorated, compared with 
quality of life before the study.

Adverse events
Adverse events were noted in 14 of 20 cats; 2 

of these cats had adverse events during 2 separate 
treatments (total of 16 adverse events). No adverse 
events were reported for the placebo treatment. Ad-
verse events were most common with the 4-mg/kg 
(n = 8/19) treatment, followed by the 2-mg/kg (6/18) 
and 1-mg/kg (2/2]) treatments, and compared with 
the placebo, adverse events were significantly more 
common with the 2- and 4-mg/kg treatments but not 
with the 1-mg/kg treatment. Comparisons between 

Figure 1—Flow diagram for a study designed to evaluate tramadol (0, 1, 2, and 
4 mg/kg [0, 0.45, 0.9, and 1.8 mg/lb]) given orally every 12 hours on measures of 
mobility and activity in geriatric cats (≥ 10 years old) with osteoarthritis. Treat-
ments were given in random order during 5 consecutive weekdays with a 2-day 
washout period (weekend) between treatments. Activity counts obtained with 
an activity-monitoring device and a CSOM questionnaire were used to assess 
outcomes for each treatment.
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the 1-, 2-, and 4-mg/kg treatments revealed no sig-
nificant differences in frequency of adverse events. 
Opioid-like adverse effects (eg, mydriasis, euphoria, 
agitation or restlessness, sedation, and hiding) and ad-
verse gastrointestinal effects (eg, decreased appetite 
and diarrhea) were the most common. In 1 cat, the 
activity monitor collar became accidentally lodged 
in the cat’s mouth during the acclimation week, and 
the owner opted to drop out of the study. Treatment 
order and additional details associated with each 
adverse event were summarized (Supplementary 
Table S1, available at avmajournals.avma.org/doi/
suppl/10.2460/javma.252.5.565).

Discussion
The present study investigated the use of tramadol, 

a drug with a multimodal mechanism of action,15–18 in 
geriatric cats with osteoarthritis, a multifaceted pain-
ful condition involving nociceptive, inflammatory, 
and neuropathic components23,24 and associated with 

Figure 2—Effects of tramadol given orally at a dosage of 0 
(placebo), 1, 2, and 4 mg/kg every 12 hours for 5 days on 
measures of mobility and activity in geriatric cats (n = 17) 
with osteoarthritis in a crossover study. A—Daily mean ± 
SD activity counts before (end of acclimation), during, and 
after treatments. B—Calculated mean ± SD area under the 
curve of activity counts (counts ·  time)during each treatment. 
An asterisk indicates significant (P < 0.05) difference relative 
to placebo.

Figure 3—Effects of tramadol given orally at a dosage of 0 
(placebo), 1, 2, and 4 mg/kg every 12 hours for 5 days on 
measures of mobility and activity in geriatric cats (n = 17) 
with osteoarthritis in a crossover study. A—Box-and-whisker 
plots of changes in the sum of owner-reported scores for im-
paired activities, “relative to when the cat was normal.” For 
each plot, the box represents the 25th and 75th percentiles, 
the line within each box represents the median, and the whis-
kers represent the range. B—Frequency distribution (%) of 
changes in mobility scores reported by the owners, “relative 
to the weekend preceding each respective treatment.” Treat-
ments without common superscript letters were significantly 
(P < 0.05) different.
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central sensitization, hyperalgesia, and allodynia.7,36,37 
In horses with chronic laminitis, a similarly complex 
painful condition,25 tramadol produces measurable 
analgesic effects.26,27 This is consistent with results 
of the present study, in which there was a significant 
increase in activity level for cats receiving the 2-mg/
kg treatment, compared with the activity level for all 
other treatments. Furthermore, most owners (17/20 
[85%]) reported that their cats’ global quality of life 
improved during the study. We were unable to con-
firm our hypothesis of a dose-dependent improve-
ment with tramadol administration; nonetheless, the 
results suggested that oral tramadol administration 
twice daily at a dosage of 2 mg/kg generally had a 
beneficial effect in geriatric cats with osteoarthritis 
and mobility impairment.

The improved activity with tramadol treatment 
in the present study could have resulted from a 
normalizing effect on central sensitization,1,7,38 pos-
sibly via modulation of production of proinflamma-
tory cytokines such as tumor necrosis factor-α, or 
by means of any other of its multiple mechanisms of 
action.18,26,28–31 Activity monitor data should be inter-
preted cautiously because tramadol also caused be-
havioral changes that could have altered activity irre-
spective of pain relief. In experimental studies19,22 of 
cats, tramadol caused euphoria (ie, cats were playful 
or kneading) for several hours. In the present study, 
individual owners reported behaviors that could be 
construed as dysphoric (panicky, hiding all the time, 
agitated or restless, or climbing up to unusual places), 
euphoric (more snuggly or friendly or seeking human 
interaction more frequently), or sedated and dissoci-
ated (staring into space for long periods of time, dis-
interested in human interaction, or “stoned”). To our 
knowledge, most of these behaviors have not been 
reported previously with administration of tramadol 
in cats,5,19,22,38 and they could have variable effects 
on activity level. The variability in activity monitor 
counts increased dependent on tramadol dosage and 
was 3 times as high with the 2- and 4-mg/kg treat-
ments, compared with variability with the placebo. 
Thus, tramadol and likely other centrally acting drugs 
may change activity level in cats in ways that could 
affect the use of activity monitoring as an index of 
pain relief. This notion is consistent with findings of 
a recent study38 that indicated meloxicam alone pro-
duced a significant increase in activity counts, with 
no significant increase when meloxicam was com-
bined with tramadol (3 mg/kg [1.36 mg/lb]). Focus-
ing on owner assessments, with the use of proper 
controls, may be a more robust measure of outcome. 
In the present study, the improved activity with the 
2-mg/kg treatment versus placebo corroborated the 
finding that significantly more owners identified a 
positive effect with this treatment.

Osteoarthritis is very common in geriatric cats, 
affecting up to 90% of studied populations.2,3,6 It is a 
common cause of pain and discomfort, affecting both 
the cat’s quality of life and the human-cat bond.4,6,39 
Tramadol-induced behaviors such as playfulness and 

kneading19,22 were expected to positively affect the 
human-animal bond and favor a positive owner per-
ception. This notion appears to have been supported 
by the results of the quality of life assessment and 
the CSOM “relative to the preceding weekend” for the 
2-mg/kg treatment. However, tramadol also caused 
disruptive behaviors that bothered some owners and 
produced additional adverse effects even with the 
lower dosages. Thus, results of the present study may 
be useful in guiding initial dosage selection, but this 
dosage may need to be further refined according to 
individual patient needs. In cats for which a balance 
between efficacy and tolerability cannot be reached 
with appropriate dosage adjustments or when own-
ers object to adverse effects, an alternative analgesic 
regimen may need to be considered.

The results of the CSOM “relative to when the 
cat was normal” did not yield any significant treat-
ment effect in the present study. Although we did 
not attempt to define the precise duration of mobility 
impairment, it was present for several years in some 
cats, at times back to when they were not considered 
geriatric as defined for this study. As there certain-
ly are musculoskeletal changes associated with age 
alone as well as with osteoarthritis, it would be un-
reasonable to expect that these cats would become 
“normal” with treatment. Also, this outcome variable 
relied heavily on owners’ long-term memory of their 
“normal” cat. As such, interpretation of these results 
should be tempered by these considerations. A de-
crease in total score with the 2-mg/kg treatment rela-
tive to placebo, producing a negative median value, 
indicated that this dosage favored a greater ability to 
perform the previously impaired activities. Although 
not statistically significant, this result was consistent 
with those obtained with the CSOM “relative to the 
preceding weekend” and the activity counts.

Dose-dependent adverse effects were noted in 
the present study, in agreement with previous reports 
in nongeriatric cats22 and human patients.40 Adverse 
effects most frequently affected the gastrointestinal 
system or CNS. This was in agreement with results 
of a recent study38 in geriatric cats treated orally with 
tramadol (3 mg/kg) and meloxicam for 25 days. It was 
also qualitatively comparable to reports of human pa-
tients15,40,41 but somewhat different from results de-
scribed in healthy younger cats22 in which there were 
adverse CNS effects but no adverse gastrointestinal 
effects. In a group of 8 cats treated orally with trama-
dol and meloxicam for 25 days, 5 developed adverse 
effects.38 Oral administration of tramadol at 5 or 10 
mg/kg (2.27 or 4.5 mg/lb) twice daily for 7 days pro-
duced no adverse events in horses with laminitis.26,27 
One nonlaminitic horse developed mild colic while 
being medicated with tramadol orally at a dosage of 
10 mg/kg twice daily for 5 days in a separate study.21 
These similarities and differences in adverse effects 
may be due to cats’ limited ability to produce and 
glucuronidate O-desmethyl tramadol19 relative to hu-
mans15,41 and horses.21,27 The occurrence of adverse 
gastrointestinal effects in the present and in another 
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long-term study in geriatric cats38 but not in a previ-
ous single-dose study in nongeriatric cats22 may re-
late to longer duration of exposure to tramadol, to 
pharmacological differences between geriatric and 
nongeriatric cats, or to other factors. It is unlikely to 
be related to cyclooxygenase products because tra-
madol does not inhibit prostanoid formation.42

It is not known whether adverse effects would 
become more frequent with more prolonged adminis-
tration than in the present study. In studies of human 
patients, adverse effects were more common initially 
and generally decreased over time.40 Discontinua-
tion due to adverse events was also more common 
early in treatment versus during maintenance.40 The 
design of the present study did not allow for evalua-
tion of temporal patterns of adverse events. Future 
studies are indicated. Given the somewhat frequent 
occurrence of adverse events in the geriatric cats of 
the present study, the risks versus benefits of using 
tramadol for pain management of osteoarthritic geri-
atric cats should be carefully considered. Principles 
of multimodal therapy, including the use of nonphar-
macological modalities, to minimize drug- and dose-
related adverse effects should be given strong con-
sideration. If tramadol is to be used, the goal should 
be to use the lowest effective dose possible to maxi-
mize efficacy in relation of adverse effects. This will 
require individualized patient evaluation and therapy.

The pharmacokinetics of tramadol during re-
peated oral administrations has not been reported 
in cats. In horses, which glucuronidate O-desmethyl 
tramadol very efficiently, dose-dependent accu-
mulation was documented for both tramadol and 
O-desmethyl tramadol over a 5-day administration 
period.21 Accumulation is also a possibility in the 
geriatric cats of the present study given the cats’ 
limitations for glucuronidation, although it is not 
known whether glucuronide conjugation is impor-
tant for tramadol metabolism in cats. There also are 
no reports on the pharmacokinetics of tramadol in 
geriatric cats. In elderly human patients, dose adjust-
ment may be required because the elimination half-
life is increased.15,40 Similar phenomena may occur 
in geriatric cats, but this possibility would require 
verification with a controlled study. Despite these 
considerations, enough drug clearance should oc-
cur within the 2-day washout period between treat-
ments,19 and carryover effect was not important, as 
indicated by the finding of no significant day effect 
in the 2-way repeated-measures ANOVA.

A challenge encountered in the present investi-
gation was that some owners had difficulty in identi-
fying 3 impaired activities in their cats or would list 
activities that fulfilled the study criteria established 
a priori but that were probably difficult to be re-
versed unless the treatment had very robust effects. 
For example, tramadol would be unlikely to reverse 
a severely impaired ability to jump from the floor 
onto the kitchen counter in the morning. These is-
sues may explain the relative discrepancy between 

the overall highly positive treatment effects on the 
global quality of life, compared with the other out-
comes. Focusing on 1 main activity that could be 
reasonably expected to change and inquiring about 
the global quality of life at the end of each treat-
ment, instead of only once at the end of the study, 
might have been a better approach.

At present, there is no gold-standard toolset for 
evaluation of chronic pain and response to analgesic 
treatment in cats. Changes in mobility assessed sub-
jectively with CSOM or objectively via accelerome-
ters have been commonly used for this purpose10,37,38 
and were the approach selected in the present study. 
The ability of the CSOM to identify treatment effects 
with meloxicam, compared with a placebo, has been 
somewhat inconsistent.10,43 In one of these studies, 
the CSOM did not detect significant changes during 
treatment but detected significant changes, presum-
ably because of recurrence of clinical signs, after 
treatment was discontinued, compared with the pla-
cebo.43 By comparison, accelerometer-based activity 
assessments correlate well with distance moved35 
and have more consistently detected treatment ef-
fects.10,37,38 Both modalities were able to identify 
a significant treatment effect in the present study. 
Other objective evaluation modalities exist, includ-
ing ground reaction forces,37 mechanical paw with-
drawal thresholds,37 positron emission tomography,36 
and goniometry,44 but they were not available to us in 
the present study.

In conclusion, this study was designed to gain 
insight into the usefulness of tramadol for treating  
osteoarthritis pain in geriatric cats. The results showed 
that twice-daily oral administration of tramadol at a 
dosage of 2 mg/kg produced detectable improvements 
in measures of mobility in these cats, with a positive 
impact on cats’ quality of life according to owners. 
Clinically, because there were dose-dependent adverse 
events, most frequently manifested as behavioral chang-
es, decreased appetite, and diarrhea, additional dosage 
refinement may be necessary in individual cats, aiming 
to balance efficacy and tolerability. Caution should be 
exercised if tramadol is used concomitantly with drugs 
that also cause adverse gastrointestinal effects.
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Footnotes
a. Tramadol HCl tablets, Teva Pharmaceutical Industries Ltd, 

Sellersville, Pa.
b. Feline Greenies Pill Pockets (salmon flavor), The Nutro Co, 

Franklin, Tenn.
c. Actical Mini Mitter, Phillips Respironics, Bend, Ore.
d. Prism, version 5.0c for MAC OS, GraphPad Software Inc, San Diego, 

Calif.
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