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Abstract 
Background: Cimicoxib is a coxib recently licensed in Europe for pain and inflammation associated 
with osteoarthritis (OA), and the management of perioperative pain due to orthopaedic or soft 
tissue surgery. Purpose: This prospective study was to complete the product information for the 
end users by providing additional scientific data obtained after a thirty-day treatment course of 
cimicoxib in dogs with OA, and to collect owners’ feedback. Data were collected from nine Euro-
pean countries with 492 client owned dogs recruited to the trial. Dogs were treated once daily 
with 2 mg/kg cimicoxib orally. Immediately before, at Day (D) 15 and D30 after the start of treat-
ment veterinarians and owners scored body condition, appetite, locomotion, lameness, pain on 
palpation and manipulation of the joint and joint effusion (veterinarians) and dog demeanor and 
well being (owners). In a subset of dogs, serum urea (n = 191), creatinine (n = 184), AST (n = 141) 
and ALT (n = 174) were measured at day (D) 0 and D30. Statistical tests were carried out to detect 
significant changes in the clinical parameters with time. Results and Discussion: Veterinary and 
owner assessments were analysed from 236 and 215 dogs respectively. Improvements in locomo-
tion, mobility, pain scores and dog demeanor and body condition were identified; outcome meas-
ures assessed by veterinarians continued to improve after 15 days of treatment up to the 30-day 
time point. At D30 a significantly higher number of dogs had an urea concentration superior to the 
upper limit of the reference range. However, there was no significant difference for creatinine, 
ALT and AST. Conclusions: A 30-day treatment course with cimicoxib improved locomotion and 
decreased pain scores in dogs with OA, with minimal adverse effects. These data, support pre-cli- 
nical data in dogs receiving cimicoxib and are useful for veterinarians making decisions about 
which NSAID to administer to dogs that require pain management for OA. 
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1. Introduction 
Osteoarthritis (OA) is the most commonly reported non traumatic orthopaedic condition of dogs in the United 
Kingdom; studies indicate that 1 in 5 dogs over one year of age suffer from this painful and debilitating disease 
[1] and this prevalence increases with age and additional factors such as obesity [2]. Several drug classes are 
available for management of OA, including corticosteroids, Non Steroidal Anti-Inflammatory Drugs (NSAIDs), 
disease modifying agents and neutraceuticals.  

NSAIDs are routinely used for long-term pain relief in dogs with OA, and there are a variety of different 
NSAID molecules available with market authorization for administration to dogs. NSAIDs can be classified ac-
cording to their ratio of selectivity for the COX-1 and COX-2 enzymes [3], with a drive towards generation of 
COX-2 selective NSAIDs, termed coxibs [3]. The three most recently licensed NSAIDs for dogs; firocoxib, ro-
benacoxib and cimicoxib are all classed as coxibs, although the clinical benefits of choosing coxibs over other 
less selective NSAIDs in dogs are not yet quantified. Control of the pain associated with OA is best achieved 
using a multimodal approach combining pharmaceutical and supportive therapy to slow the progression of the 
disease [4]. 

There is a large structural diversity in the NSAIDs available for prescribing to dogs, but a lack of comprehen-
sive studies comparing the different formulations hinders decision making about which NSAID to prescribe to a 
particular dog. Gastrointestinal side effects such as vomiting and diarrhoea may be less frequent with the newer, 
more COX-2 selective NSAIDs, but a paucity of large clinical studies comparing all the different NSAIDs 
makes these statements difficult to prove beyond doubt [3]. Furthermore, comparing the analgesic efficacy of 
different NSAIDs is limited by the subjective assessment of pain and wellbeing. Currently, there is no standard 
method for assessing OA in dogs and discrepancies between owners and veterinarians assessments are well do-
cumented [5].  

Cimicoxib is a coxib recently licensed in Europe for the long-term management of pain and inflammation as-
sociated with OA, and the management of perioperative pain due to orthopaedic or soft tissue surgery. The tablet 
can be administered prior to surgery and continued in the postoperative period. In clinical trials, cimicoxib was 
comparable to carprofen for post-surgical pain, and to firocoxib for pain associated with chronic OA [6]. The 
purpose of this prospective study was to complete the product information for the end users by providing addi-
tional scientific data obtained after a thirty-day treatment course of cimicoxib in dogs with OA, and to collect 
owners’ feedback.  

2. Materials and Methods 
This was a prospective clinical study in which all dogs received the test drug cimicoxib; veterinarians and own-
ers were therefore not blinded to treatment administration. The study was conducted in nine European countries 
with four hundred and ninety two client owned dogs with clinical signs of OA recruited to the trial (see Table 1 
for inclusion and exclusion criteria).  
 
Table 1. Inclusion and exclusion criteria that determined whether a dog could be recruited to the study.                   

 Inclusion criteria Exclusion criteria 

Criteria 

Dogs >10 weeks age Dogs suffering from gastrointestinal  
disorders or haemorrhagic disorders 

Dogs weighing a minimum of 3 kg Dogs treated with corticosteroids or other 
NSAIDs 

Dogs presenting with lameness associated with OA lesions and  
progressing for more than one month Pregnant and lactating bitches 

Xray confirmation of OA lesions  
(if considered necessary by the clinician)  



J. Murrell et al. 
 

 
80 

Veterinarians working in 106 private first opinion veterinary practices were approached to participate in study, 
each veterinarian was requested to collect data from at least three dogs treated with cimicoxib with a diagnosis 
of OA, with a maximum of six dogs recruited per veterinarian. For the majority of veterinary practices only one 
veterinarian per practice was involved in the study. A diagnosis of OA was based on clinical examination; signs 
of pain and lameness must have been present for more than a month. The veterinarian directly approached the 
dog owner during a veterinary consultation about whether the owner was willing to allow their dog to be re-
cruited to the trial if their dog met the inclusion criteria. The owners also completed a questionnaire during the 
trial and were therefore fully informed about the trial and study conditions; written consent from the owner was 
obtained prior to recruitment. Prescription diets that had commenced over a month prior to the trial starting were 
tolerated but no diet changes within the trial period were permitted.  

All dogs were treated with cimicoxib, 2 mg/kg once daily per os for thirty days, with dogs evaluated on day 
(D) D0, immediately before the start of treatment, D15 and D30 by the veterinarian and the dog owner. All 
study information was provided in the native language for each European country. With the exception of serum 
biochemistry, all assessments described below were carried out at each time point. 

2.1. Veterinarian Assessment 
General condition, appetite, locomotion, lameness, pain on palpation and manipulation of the joint and palpable 
joint effusion were scored using a 4 point ordinal and simple descriptive scale (Table 2).  
 
Table 2. Clinical scoring criteria used to score different outcome measures in dogs before and at 15 and 30 days after the 
start of treatment with cimicoxib by veterinarians.                                                              

Clinical scoring criteria 

General condition Normal 0 

 Slightly altered 1 

 Severely altered 2 

 Prostation/apathy 3 

Appetite Normal 0 

 Slightly decreased (<50%) 1 

 Severely decreased (≥50%) 2 

 Anorexia 3 

Locomotion* Normal 0 

 Slightly decreased (<25%) 1 

 Moderately decreased (25% - 50%) 2 

 Severely decreased (>50%) 3 

Lameness Absent 0 

 Slight: intermittent abnormal walk 1 

 Moderate: continuous abnormal walk and/or intermittent no weight bearing 2 

 Severe: no weight bearing 3 
Pain at palpation and  

manipulation of the joint Absent 0 

 Slight: induced only when fully extending and/or flexing the joint 1 

 Moderate: induced by minimum palpation 2 

 Severe: manipulation impossible or very strong reaction at joint palpation 3 

Joint effusion Absent 1 

 Slight: induced only when fully extending and/or flexing the joint 2 

 Moderate: Obvious joint effusion fluctuating at palpation 3 

 Severe: pronounced joint effusion fluctuating at palpation 4 
*Quantitative point of view, amount of movement(s), average distance covered. To be assessed according to the owner’s history, and compared to the 
previous health status of the dog. 
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Veterinarians in each country were trained by a single study coordinator about how to carry out the assess-
ments in a standardized manner, written instructions were also provided to the veterinarian describing the study 
protocol. In this study, the term “general condition” related to demeanor and mentation, rather than a change in 
body weight (i.e. change in body condition score), weight was not monitored throughout the study period, al-
though over 30 days significant changes in bodyweight in otherwise healthy dogs would not be expected to oc-
cur. Although not a prerequisite for inclusion in the study, blood samples could be collected for measurement of 
serum urea, creatinine, aspartate transaminase (AST) and alanine aminotransferase (ALT) at D0 and D30, any 
samples collected were analysed at the laboratory normally used by the veterinary practice. Incidence of side ef-
fects in treated dogs were recorded by the veterinarians on their forms, based on the discussion with the pet 
owner, at D15 and D30.  

2.2. Owner Assessment 
Owners were asked to complete a diary (Table 3) about changes in their dog’s demeanor and well-being at the 
same time points as the veterinary assessments. Similarly to the veterinary assessments, an ordinal and descrip-
tive scale was used to rate physical condition, appetite, pain behaviours and walking ability, in addition to a 
Numerical Rating Scale to quantify pain and overall satisfaction with cimicoxib. Further data assessing the oc-
currence of vomiting and/or diarrhoea, ease of drug administration and overall satisfaction with the treatment 
regime were also collated. 

2.3. Statistical Analysis 
Data are described in tables with means and standard deviations for quantitative variables, and frequencies/per- 
centages for qualitative variables. Statistical tests were carried out to detect significant changes in the clinical 
parameters within time. A global Chi-square test from D0 to D30 was performed. If the test was significant at 
the 5% level, then 2 × 2 comparisons using chi-square tests were implemented: D0 versus D15, D0 versus D30, 
D15 versus D30. For 2 × 2 comparisons, the significance level was set at 1.67% (i.e. 5%/3) in order to protect 
the 5% global first type error. For tolerability parameters, frequencies prior and at the end of treatment were 
compared with Fisher’s exact test at the 5% significance level. Biochemical data are presented as frequencies, 
but were not subjected to statistical analysis. No sample size calculation was implemented prior to starting the 
study. Commercial software packages were used for the analysis of the evaluation of the clinical scores1 and for 
the analysis of the tolerability and biochemical data2. 
 
Table 3. Clinical scoring criteria used to score different outcome measures in dogs before and at 15 and 30 days after the 
start of treatment with cimicoxib by pet owners.                                                                

Clinical scoring criteria 

How would you rate your dog’s condition? Normal, as usual 0 
 Abnormal 1 

How would you rate your dog’s appetite? Normal 0 
 Decreased 1 
 No appetite 2 

Which of the following statements best describes 
your dog’s behavior? He/she is a happy animal that plays, reacts with enthusiasm when called 0 

 He/she is an anxious animal, less responsive when called 1 

 He/she does not respond when called 2 

Does your dog have difficulties walking? Not at all 0 
 He/she has difficulties but can still support some weight on one leg 1 
 He/she has difficulties and he/she cannot put any weight on the leg 2 

Does your dog express any pain by crying? Not at all 0 

 Yes but/she stops crying when being comforted by being spoken to 1 

 Yes and he/she does not stop despite being comforted by being spoken to 2 
 

1SYSTAT, version 10, SPSS Inc., Chicago, Ill; 2SAS, version 9.2, SAS Institute Inc., Cary, NC. 
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3. Results 
Four hundred and ninety two dogs were enrolled on the study, but veterinary and owner assessment data were 
analysed from 236 (48%) and 215 (46%) cases only due to failure to collect data from at least one of the two as-
sessment time points (15 and 30 days) following the start of treatment, by either the veterinarian or owner. In-
complete demographic data were collected from some dogs, the number of dogs for which data were available is 
indicated in brackets where appropriate. 

Dogs were recruited in nine European countries, with most dogs recruited in Germany (n = 60), UK (n = 44) 
and Italy (n = 42). The mean (minimum-maximum) age and bodyweight of the dogs were 8.9 (0.6 - 18.0) years 
(n = 206) and 26.6 (5.0 - 70.0) kg (n = 209) respectively. Seventy five dogs were intact males (35%), 38 dogs 
were intact females (18%), 48 (23%) and 50 (24%) dogs were neutered male and female dogs respectively (n = 
211). There was a wide distribution of breeds, with 37 different breeds represented by on average one to three 
dogs each. The exception was cross breed dogs, of which there were 28. The distribution of joints affected by 
OA in recruited animals is shown in Table 4. 

3.1. Veterinary OA Questionnaire 
The proportion of dogs assigned to each category (i.e. 0 to 3 or 1 - 4) for each of the clinical criteria was com-
pared at the three assessment time points (D0, D15, D30). General condition improved with time, with 60.5% of 
dogs judged to have normal condition at the first assessment (D0), and 80.0% and 85.1% of dogs judged to have 
normal condition at D15 and D30 respectively (Figure 1). The proportion of dogs assigned to each general con-
dition score changed significantly between D0 and D15, and D0 and D30 (p < 0.001), but not between D15 and  
 
Table 4. Distribution of joints affected by OA in recruited dogs. Assessment was based on clinical examination with or 
without additional radiographic examination.                                                                  

Clinical examination 
Joints affected with OA (unilateral or bilateral disease) Number of dogs 

Stifle (s) and Elbow (s) 32 
Hip (s) and Spinal column 37 

Elbow (s) and Hip (s) 26 
Stifle joint (s) with at least one other joint affected 67 

Spinal column 44 
Total number of dogs 206 

 

 
Figure 1. Number of dogs assigned to each general condition score 
(0 normal to 3 (prostration/apathy) at each of the assessment time 
points (Day 0 (D0), Day 15 (D15), Day 30 (D30)) by veterinarians. 
Total number of dogs assessed was 215. The letters indicate a statis-
tically significant difference between the proportion of dogs in each 
of the categories for condition score between the different time points 
(a = p < 0.001 and b = p < 0.001).                              
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D30 (p = 0.204). When the population of dogs was considered, locomotion scores significantly improved at both 
D15, relative to D0; and at D30, relative to D15 with the percentage of dogs assigned a score of normal locomo-
tion increasing from 2.3% at D0 to 44.2% at D30 (p < 0.001) (Figure 2). Lameness scores decreased over the 
treatment period, with the percentage of dogs with no lameness increasing from 4.2% at D0 to 26.5% at D15 and 
43.7% on D30 (p < 0.0001) (Figure 3). In agreement with the lameness scores, pain associated with joint mani-
pulation decreased between D0 and D15 and between D15 and D30 (p < 0.001 and p < 0.006 respectively) 
(Table 5). Palpable effusion of the joint decreased significantly between D0 and D15 but further improvement 
between D15 and D30 was not significant (Table 5).  

There was no significant change in the appetite of dogs during the course of treatment (data not shown), with 
the majority of dogs judged to have a normal appetite at all assessment time points. 
 

 
Figure 2. Number of dogs assigned to each locomotion score (0 normal to 3 
(severely decreased) at each of the assessment time points (Day 0 (D0), Day 
15 (D15), Day 30 (D30)) by veterinarians. Total number of dogs assessed 
was 215. The letters indicate a statistically significant difference between 
the number of dogs assigned each score at each of the assessment time 
points (a = p < 0.001, b = p < 0.001, c = p = 0.001).                      

 

 
Figure 3. Number of dogs assigned to each lameness score (0 normal to 3 
(severe lameness, no weight bearing) at each of the assessment time points 
(Day 0 (D0), Day 15 (D15), Day 30 (D30)) by veterinarians. Total number 
of dogs assessed was 215. The letters indicates a statistically significant 
difference between the number of dogs assigned to each score at the dif-
ferent assessment time points (a = p < 0.0001, b = p < 0.001, c = p = 
0.001).                                                         
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Table 5. Number (%) of dogs assigned to each score for pain on joint manipulation (0 no pain on joint manipulation to 3 
(severe pain, manipulation impossible or very strong reaction to joint palpation) and joint effusion (0 no joint effusion to 3 
severe joint effusion that is pronounced and fluctuates at joint manipulation) at each of the assessment time points (Day 0 
(D0), Day 15 (D15), Day 30 (D30)) by veterinarians. Total number of dogs assessed was 215. The paired symbols * and ^ in-
dicate a statistically significant difference between assessment time points for the number of dogs assigned to each category 
score (*p < 0.001. ^p = 0.006, ap < 0.001, bp < 0.001).                                                           

 
D0 D15 D30 D0 D15 D30 

Pain on joint 
manipulation 

Pain on joint 
manipulation 

Pain on joint 
manipulation Joint effusion Joint effusion Joint effusion 

Number (%) of dogs 
with score 0 17 (7.91) 73 (33.9) 103 (47.9) 133 (61.7) 178 (82.8) 187 (87.0) 

Number (%) of dogs 
with score 1 74 (34.2) 113 (52.6) 98 (45.6) 54 (25.1) 30 (13.9) 26 (12.1) 

Number (%) of dogs 
with score 2 97 (41.1) 27 (12.6) 14 (6.5) 24 (11.2) 7 (3.3) 2 (0.9) 

Number (%) of dogs 
with score 3 27 (12.6) 2 (0.9) 0 (0.0) 4 (1.9) 0 (0.0) 0 (0.0) 

Total number of dogs 215*^ 215^ 215* 215ab 215b 215a 

3.2. Biochemical Results 
Serum urea, creatinine, AST and ALT were measured in a subset of dogs in the study on D0 and D30. The 
number of dogs with a serum concentration below a defined physiological limit (normal) at the D0 and D30 are 
presented in Table 6.  

3.3. Owner Assessment 
Pain score decreased significantly over the course of treatment; median (minimum-maximum) pain scores (0, no 
pain—10, unbearable pain) at the start of treatment (D0) and D30 were 6.0 (6.0 - 10) and 2.0 (2.0 - 8.0) respec-
tively (p < 0.0001). This is in agreement with the change in walking ability and expression of pain by crying 
between D0 and D30. The percentage of dogs that had no difficulty walking increased from 6.4% (D0) to 54.7% 
(D30) (p < 0.0001), while the percentage of dogs that expressed pain by crying and did not stop crying when 
spoken to or comforted decreased from 7.2% (D0) to 0% (D30) (p < 0.001) (Figure 4 & Figure 5). The beha-
viour of the dog could be rated from happy and enthusiastic to non-responsive when called. The percentage of 
dogs that were happy and enthusiastic increased from 47.9% to 84.8% on days 0 and 30 respectively, whilst the 
percentage of dogs that were non-responsive decreased from 8.1% to 2.1% over the same time course (p < 
0.0001) (Figure 6). In contrast to the veterinary assessment of appetite over the 30 day treatment period, owners 
reported an increase in the percentage of dogs with a normal appetite (as opposed to a decrease or no appetite) 
(78.8% D0, 91.5% D30) (p < 0.0001). 

At the end of the study period (D30) owners expressed a high level of satisfaction about the treatment of their 
dog with cimicoxib. Seventy seven percent of owners either agreed or totally agreed with the statement that ci-
micoxib treatment noticeably reduced their dog’s signs of pain, and 85.6% of owners either agreed or totally 
agreed with the statement that their dog had no visible side effects (such as vomiting or diarrhoea) during the 
study. Seventy three percent of owners either agreed or totally agreed with the statement that their dog ate cimi-
coxib spontaneously. 

4. Discussion 
The study aim was to complete the scientific information available for cimicoxib in the registration file [6] [7] 
with additional scientific data on clinical efficacy from daily use in routine practice in Europe, in a population of 
dogs with OA following thirty days of treatment. Efficacy and safety were demonstrated during registration stu-
dies and this prospective clinical trial was closer to a survey than to a field clinical trial, it was not the intention 
to carry out a blinded, positively controlled (using a comparator licensed NSAID) trial in general practice. Field 
clinical trials performed during the registration process are strictly standardized and have to respect specific 
guidelines (e.g. Good Clinical Practice, biostatistical guidelines). Some limitations of such studies are that  
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Table 6. Number (%) of dogs with an elevated and normal serum concentration of urea, creatinine, ALT and AST at D0 and 
D30. The total number of dogs for which data were available for each parameter are indicated.                          

 Urea (mmol/L) 
N = 191 

Creatinine (µmol/L) 
N = 184 

ALT (IU/L) 
N = 174 

AST (IU/L) 
N = 141 

D0 <9.1 166 (87) <138.4 169 (92) <57.3 123 (71) <48.5 110 (78) 

D0 ≥9.1 25 (13) ≥138.4 163 (88.6) ≥57.3 51 (29) ≥48.5 31 (22) 

D30 <9.1 147 (77) <138.4 15 (8) <57.3 122 (70) <48.5 113 (80) 

D30 ≥9.1 44 (23) ≥138.4 21 (11.4) ≥57.3 52 (30) ≥48.5 28 (20) 

p value p = 0.0162 p = 0.38 p = 1.00 p = 0.77 

 

 
Figure 4. Number of dogs assigned to each category for assessment of 
difficulty walking (0 normal to 2 (he/she has difficulties walking and 
cannot put any weight on the leg) at each of the assessment time points 
(Day 0 (D0), Day 15 (D15), Day 30 (D30)) by owners. Total number 
of dogs assessed was 236. a indicates a statistically significant differ-
ence between the number of dogs assigned each score at each of the 
assessment time points (p < 0.0001).                              

 

 
Figure 5. Number of dogs assigned to each category for assessment of 
expression of pain by crying (0 no expression of pain by crying) to 2 
(expression of pain by crying that does not stop despite being com-
forted by being spoken to) at each of the assessment time points (Day 0 
(D0), Day 15 (D15), Day 30 (D30)) by owners. Total number of dogs 
assessed was 236. a indicates a statistically significant difference be-
tween the number of dogs assigned each score at each of the assess-
ment time points (p < 0.0001).                                   
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Figure 6. Number of dogs assigned to each category for behaviour (0 a 
happy animal that plays and reacts with enthusiasm when called) to 2 
(an animal that does not respond when called) at each of the assess-
ment time points (Day 0 (D0), Day 15 (D15), Day 30 (D30)) by own-
ers. Total number of dogs assessed was 236. a indicates a statistically 
significant difference between the number of dogs assigned each score 
at each of the assessment time points (p < 0.0001).                  

 
sometimes they are not in line with the current field practice and the sample size can be limited [8]. In the cur-
rent field survey both veterinarians and dog owners were asked to complete a questionnaire before, after fifteen 
and thirty days of therapy in order to try and obtain a broad spectrum of data relating to both change in pain in-
tensity following the onset of treatment and change in dog well-being. A statistically significant clinical im-
provement, as judged by the veterinarian and owner was found over the thirty-day period. The survey also pro-
vides additional tolerability data in a large population of dogs suffering from OA. This approach increases the 
inter-observer variability but does allow inclusion of a larger veterinarian population which may be more repre-
sentative of the current practice in treating osteoarthritic pain in dogs across Europe.  

The intention of the study was to recruit a large number of dogs with OA across a number of European coun-
tries. In order to reflect current clinical 1st opinion veterinary practice, a diagnosis of OA was based on clinical 
assessment of the patient and the presence of pain on joint manipulation. In addition the joints affected with OA 
were not restricted for inclusion in this study, reflecting the target population of dogs that would likely be treated 
with cimicoxib in the field. Although dogs older than 10 weeks of age were eligible for recruitment, the median 
age of the study cohort indicates that older dogs were most commonly recruited to the study, supporting a diag-
nosis of OA as the underlying cause of joint pain. The adoption of a multicentre approach has been proposed as 
a way of securing transparent quality control in data collection [9], however each veterinarian that participated 
in the study was requested to recruit only three cases such that the number of different people carrying out clini-
cal pain assessments was large. Training in carrying out the assessments was provided to the veterinarians prior 
to the start of the study (but not the pet owners) in the use of the scoring systems; any effect of inter-observer 
variability will have been somewhat ameliorated by the repeated measures study design, whereby all dogs were 
compared over time by the same veterinarian and per owner to measurements collected on D0.  

The type of data collected from veterinarians was based on a Simple Descriptive Scale (SDS) relating to gen-
eral aspects of dog well-being (e.g. appetite and general condition) as well as more specific aspects relating to 
lameness and pain caused by OA (e.g. locomotion and lameness scores, response to joint manipulation and 
palpable effusion of the joint). The SDS comprised four possible descriptors for each category that was then as-
signed a score from 0 - 3. Similar scoring systems have been used in other studies to investigate analgesic effi-
cacy of NSAIDs in dogs [10] [11]. Simple descriptive scales are simple and quick to use, which makes them at-
tractive for field type studies where data are collected as part of a veterinary consultation, but lack sensitivity 
compared with Numerical Rating and Visual Analogue Scales. Numerical Rating Scales have been recom-
mended to quantify acute pain in dogs because this type of scoring system is more sensitive than a SDS, but less 
vulnerable to inter-observer variability than Visual Analogue Scales [12]. The optimal scoring system for as-
sessment of chronic pain has not been systematically evaluated in veterinary studies in dogs, and will likely de-
pend on the nature of the outcome measure and the study design. It is important that any scoring system used to 
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quantify pain is both reliable and valid [13] and neither reliability nor validity of the owner and veterinarian 
questionnaires was assessed before the start of data collection. However, given the similarity between the scor-
ing criteria used in the present investigation to those incorporated into other studies it is not unreasonable to as-
sume that the questions asked of the owners and veterinarians related to chronic pain in the dog. For example, 
questions relating to mood, willingness to play, appetite, audible complaining, lameness, stiffness, and pain, 
were incorporated in the questionnaires used by veterinarians and owners in the present study, all of which are 
included in questionnaires that have been previously used in the objective assessment of pain associated with 
OA [14]-[17]. 

A strength of the study was that a group of dogs with OA was recruited with no bias towards selecting ani-
mals of a particular breed, sex or age, thereby likely reflecting the field population of dogs with OA in Europe. 
Improvements in general mobility and joint movement and effusion were found by veterinarians, likely as a re-
sult of the anti-inflammatory and anti-hyperalgesic effects of NSAID molecules [18]. Collection of data over a 
thirty day time period allowed the change in each outcome measure between D0 and D15 and D15 and D30 to 
be compared, in order to ascertain the time period over which continued improvement in a particular outcome 
variable can be expected to occur following the start of NSAID treatment. In this population of dogs, joint effu-
sion did not improve further after the first 15 days of treatment whereas the outcome measures of locomotion 
and lameness scores as well as pain on joint manipulation improved between D0 and D15 and between D15 and 
D30. This may relate to a differential time course of peripheral and central antihyperalgesic and anti-inflamma- 
tory effects of NSAIDs [19]. There is a paucity of data on the time course of analgesia following NSAID treat-
ment in dogs [20], but these data suggest that prescribing cimicoxib for longer than 15 days is necessary in order 
to obtain the maximum treatment benefit from the drug. The benefits of continuing treatment for longer than 30 
days in terms of continuing improvement in outcome measures were not evaluated in the present study. The use 
of coxibs for long term treatment of OA in humans has been investigated [21] but there are very limited data for 
long term use of coxibs in dogs [8]. 

The importance of owner assessments of chronic pain in dogs are being increasingly emphasized in veterinary 
studies [13] [22] and a number of different questionnaires have been developed specifically to measure pain as-
sociated with OA in dogs, such as the Helsinki Chronic Pain Index [14] [23] and Canine Brief Pain Inventory 
[15]. However differences between owner and veterinarian assessments have been reported in dogs treated sur-
gically for cranial cruciate ligament deficiency [24]. The present study used different questionnaires for the 
owners and veterinarians, with the owner questionnaires placing greater emphasis on questions that might pro-
vide information about dog well being rather than lameness per se. Owners reported their dogs to show im-
provements in demeanor and walking before and after 30 days of treatment, although the contribution of a pla-
cebo effect is unknown, thus mirroring the improvements reported by veterinarians over a similar time period. A 
confounding factor was the relative timing of the veterinary and owner assessments. 

The data collection and the coding system did not allow determination of the degree of matching between the 
owner and veterinary questionnaires and whether or not they were related to the same dogs. Therefore it is 
possible, although unlikely, that a different population of dogs is described by the owner and the veterinarian. 
There were no reports of dogs being withdrawn from the study due to NSAID related side effects, although the 
precise causes of the missing data are unknown. The decision to withdraw a case from the analysis pool was a 
result of incomplete questionnaires either from the veterinarian or the pet owner in terms of evaluation periods 
of the trial.  

The study design did not include dogs that received a comparator NSAID molecule to which dogs treated with 
cimicoxib could be compared and there was no control group that did not receive analgesic treatment. Ethically 
it is difficult to justify including a negative control group in dogs presented to a veterinarian with pain associated 
with OA, due to the requirement for analgesia, particularly when data are collected in a field setting with 2 
weeks between assessment time points. Including a group that received a different licensed NSAID would have 
allowed comparison of clinical effect between cimicoxib and an older NSAID molecule, although it is unlikely 
that differences in analgesic efficacy would have been detected between the two groups of dogs [25] [26]. Fur-
thermore, the relative efficacy of cimicoxib compared with comparator NSAIDs has already been established [6]. 
However in the survey reported here, where treatment allocation was not randomized, the veterinarian may ei-
ther subconsciously or consciously selected dogs to receive cimicoxib that they considered would do particularly 
well on NSAID therapy. It may also have led to selective exclusion of animals based on prognostic factors, for 
example, dogs with mild disease and pain for which it may have been difficult to discern improvements with 
NSAID administration [27]. 
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Another limitation was the lack of blinding in the study, inherent in a study design where all dogs receive the 
same drug treatment and this is known by the people carrying out the assessments (veterinarians and dog own-
ers). This knowledge will have subconsciously or otherwise affected outcome measurements, particularly be-
cause of the prior expectation that all NSAIDs are analgesic and therefore improvements in lameness and other 
clinical scoring parameters were expected over the course of treatment [28]. Introduction of a placebo control 
group would have allowed effects caused by the active treatment (cimicoxib) to be distinguished from favorable 
effects due to reasons not related to the active treatment, for example a psychological effect on the dog owner or 
veterinarian. Placebo effects, in both veterinarians and dog owners have been reported in other veterinary studies 
in dogs and cats where an analgesic treatment was administered for chronic pain associated with OA [29]-[31]. 
There are a number of other published field studies of clinical efficacy of different NSAIDs for management of 
OA in dogs that suffer from similar limitations [10] [32] [33]. 

Serum biochemistry was available for a subset of the dogs that completed the study in order to monitor 
changes in urea, creatinine, ALT and AST over the 30-day treatment period although collection of blood sam-
ples was not a prerequisite for inclusion in the study. Thus, the aim was to collect population data about changes 
in these biochemical parameters over a 30-day treatment course with cimicoxib, rather than track changes in 
these variables over time in individual animals. The blood samples were not analysed in a standard manner, with 
a variety of different analysers being used to measure all biochemical parameters, although studies generally re-
port good consistency between laboratories for the biochemical parameters measured in the present study, and 
between laboratory and bench top point of care analysers [34]. However knowing this limitation the biochemical 
data are presented as a distribution compared to a reference value to highlight if there was a change in the whole 
population distribution and to see if there was a trend towards an increase in “above the reference” group after 
treatment with cimicoxib independent of the analyser, and the biochemical data were not subject to statistical 
analyses. The cut off values for each of the parameters that defined a dog to be abnormal or normal are similar 
to reference values for normality used by many laboratories and were calculated following a synthesis of refer-
ences values published in the literature. There was a numerical increase in the proportion of dogs with an ab-
normal serum urea concentration documented at D30 compared with D0, but this was not accompanied by a 
numerical increase in the proportion of dogs with elevated serum creatinine at D30 compared with D0. Serum 
urea concentration is influenced by hydration status of the dog and recent dietary protein intake [35], therefore 
the contribution of cimicoxib administration to the changes in urea is unknown. Compared with changes in se-
rum urea concentration, increased serum creatinine concentration is generally considered to be more specific for 
altered renal function [36]. The proportion of dogs with abnormal ALT and AST was not numerically different 
at the start and end of the treatment period, which is in accordance with data reported in other clinical studies 
monitoring changes in biochemical parameters related to liver damage following NSAID therapy over a similar 
time course [3]. 

Gastro-intestinal side effects associated with NSAID administration are a significant cause for concern 
amongst veterinarians [37], although the prevalence associated with administration of NSAIDs to dogs for OA is 
difficult to quantify in general practice. Only limited data were collected from owners to probe the occurrence of 
gastrointestinal side effects associated with cimicoxib administration, nonetheless the majority of owners agreed 
with the statement that their dog had no visible side effects during the treatment. This suggests that the gastroin-
testinal side effect profile of cimicoxib is similar to other currently licensed NSAIDs. 

5. Conclusion 
This survey demonstrated improvements in locomotion, mobility, pain scores and dog demeanor and body con-
dition in dogs treated with cimicoxib for thirty days by both owners and veterinarians and provides evidence that 
these outcome measures, as measured by veterinarians continue to improve after 15 days of treatment up to the 
30-day time point. However, these data must be interpreted with knowledge of limitations in the study design, 
which will have likely resulted in measurement bias for the different outcome variables. Data relating to the use 
of a new NSAID in the field environment are useful for veterinarians making decisions about which NSAID to 
administer to dogs that require pain management for OA. 
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