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PRODUCT PROFILE 
 
 

 
Product name: 
 

 
Metacam 1.5 mg/ml Oral Suspension 

 
Procedure No.: 
 

 
EMEA/V/C/033/03/0/0 

 
Applicant company :   

 
Boehringer Ingelheim Vetmedica 

 
Active substances: 

 
Meloxicam 

 
International  
Non-proprietary Name: 

 
 
Meloxicam 

 
Pharmaceutical form: 
 
Strength: 
 
 
 
 
Presentation/s: 
 
Package size:  

 
Oral Suspension  
 
1.5 mg/ml 
 
 
 
 
10, 32 and 100 ml 
 
Polyethylene bottle with a polyethylene dropper, a tamperproof 
child resistant closure and a polypropylene measuring syringe 

 
Target species: 

 
Dogs 

 
Withdrawal period: 

 
Not applicable 

 
Route of administration: 

 
Oral Suspension  

 
Product type: 

 
Pharmaceutical 

 
Therapeutic indication: 

 
Alleviation of inflammation and pain in both acute and chronic 
musculo-skeletal disorders 
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I BACKGROUND INFORMATION ON THE PROCEDURE 
 
 
1. Submission of the dossier 
 
The company Boehringer Ingelheim Vetmedica submitted an application to the EMEA on  
22 December 1998 for the granting of a Community marketing authorisation for Metacam 1.5 mg/ml Oral 
Suspension in accordance with Council Regulation (EEC) No 2309/93. 
 
The application was validated on 12 January 1999. 
 
During its meeting of 13 – 15 October 1998, the Committee for Veterinary Medicinal Products appointed A. 
Wennberg from Sweden as Rapporteur and S. Eglit from Germany as Co-rapporteur for the assessment of 
the application.  
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III SCIENTIFIC DISCUSSION 
 
1. INTRODUCTION 
 
An application for the granting of a Community marketing authorisation of  
Metacam 1.5 mg/ml Oral Suspension has been submitted to the EMEA in accordance with Council 
Regulation (EEC) No. 2309/93 on 23 December 1998 by Boehringer Ingelheim Vetmedica.  
 
Metacam 1.5 mg/ml Oral Suspension is presented in polyethylene bottles containing 10, 32 or 100 ml with 
sodium benzoate as preservative. The active ingredient is meloxicam, a non-steroidal anti-inflammatory drug 
(NSAID) of the oxicam class belonging to the group of enolic acids. Initial treatment is a single dose of 0.2 
mg meloxicam/kg body weight on the first day. Treatment is to be continued once daily by oral 
administration (at 24-hour intervals) at a maintenance dose of 0.1 mg meloxicam/kg body weight. 
Alternatively therapy may be initiated with Metacam 5 mg/ml solution for injection. Metacam 1.5 mg/ml 
Oral Suspension is a new formulation of a product previously approved in 14 Member States and a number 
of other non European countries. As the cattle product was assessed under the Centralised Procedure, the 
European Commission deemed it necessary for the companion animal product to be brought under the 
umbrella of the first authorisation. The companion animal products, currently on the National markets, will 
be withdrawn once the Centralised application has been authorised although the holder of the national 
Marketing Authorisations will be allowed by the European Commission to sell out the product manufactured.  
 
 
2. OVERVIEW OF PART II OF THE DOSSIER: ANALYTICAL ASPECTS 
 
The active ingredient is the same as used in Metacam 5 mg/ml solution for injection for dogs and cattle.  A 
Community marketing authorisation for Metacam 5 mg/ml solution for injection for cattle in 100 ml vials 
was granted in January 1998.  
 
The testing specifications for the inactive ingredients and for the packaging materials are considered 
acceptable.  
 
Meloxicam 1.5 mg/ml in an oral suspension for dogs has already been introduced on the market, under the 
trade name Metacam, in most of the European countries with a formulation that differs slightly from the 
formulation proposed in this application. The formulation currently marketed is the formulation used in the 
clinical trials.  
 
Meloxicam is subjected to a full analysis according to the specification. In-vitro dissolution studies have 
demonstrated that both formulations show the same in vitro dissolution profile. Thus, sufficient evidence for 
expected bio-equivalence between the formulations has been presented.  
 
The recent manufacturing process is a standard procedure using conventional techniques. The critical process 
parameters have been identified and limits have been set. The release specifications for finished product are 
considered acceptable and the batch analysis results confirm that the product has an acceptable quality.  
 
The number of vials checked for the filling volume by each batch in the in-process control is and acceptable 
validation data of the manufacturing process has been provided. 
 
The Applicant has proposed a retest period of 2 years for the active ingredient. Results from the supporting 
studies and results from an ongoing study on meloxicam have been submitted.  The presented stability test 
results performed on meloxicam up to now are limited, 9 months at 25°C/60%RH, 30°C/70%RH and 6 
months at 40°C/70%RH are available. A retest period of 2 years is not acceptable. The retest period, which 
can be granted at present is 12 months. The Applicant has confirmed that data covering the proposed retest 
period would be provided as soon as available.  
 
The presented stability test results for the finished product demonstrate acceptable stability for up to 19 
months at 25°C/60 %RH and 30°C/70%RH. In addition, results from storage at 6 months at 4°C and 40°C/75 
%RH have been supplied. The proposed shelf-life limit for the finished product content of meloxicam is 95-
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105% and has been accepted by the Applicant for both release and shelf-life specification. All results are 
within the specification limits. The proposed shelf- life of 2 years is therefore acceptable with no special 
precautions for storage. If further data on the long-term stability of Metacam 1.5 mg/ml oral suspension 
should demonstrate difficulties to fulfil the specification the Applicant may apply for a variation.  
 
The presented in-use stability test has shown that a shelf- life of 6 months after first opening can be accepted. 
A preservative efficacy test has been performed and acceptably demonstrated that preservation is assured at 
least down to 75% sodium benzoate. Results from a light exposure test have been submitted. In conclusion 
the proposed “no special precautions for storage” is considered acceptable. 
 
The stability test study on meloxicam will be continued for up to 60 months. The Applicant is requested to 
confirm that data covering the proposed retest period (2 years) would be provided as soon as available.   
 
A new dropper providing 0.05 mg of meloxicam per drop, i.e. 2 drops per kg body weight of the 
maintenance dose and a child resistant bottle closure have been introduced. The new dropper shows accuracy 
according Ph. Eur. The packaging material is unchanged. 
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II A  QUALITATIVE AND QUANTITATIVE PARTICULARS OF THE CONSTITUENTS 

1. Composition of the veterinary medicinal product 
 
 
1. Composition of the veterinary medicinal product 
 
The product contains per ml: 
 
Active  Substance(s)          Grade 
 
Meloxicam                            In-house specification  1.5 mg  
Excipients                                to  100 %  
 

Container  
Plastic screw necked bottle with dropper and screw closure having an original tamper- proof seal and in 
addition one 5 ml oral syringe with an integrated adapter and with a “kg/body weight” graduation. Pack 
sizes: 10 ml (in a 25 ml bottle), 32 ml (in a 39 ml bottle) and 100 ml (in a 115 ml bottle).  
 

Clinical trial formulations 
 
The clinical trial formula is the formula that since earlier has been introduced on the market, under the trade 
name Metacam, in most of the European countries. Metacam 1.5 mg/ml oral suspension for dogs was 
introduced in Germany in 1993. 
 
The equivalence between the clinical trial formula and the formula intended for marketing has been 
demonstrated in-vitro. The absolute bioavailability in vivo (6 beagle dogs) of the clinical trial was shown to 
be 100% compared to i.v. administration.  Both formulations show the same in vitro dissolution profile 
. 

4. Product Development Studies 
 
Meloxicam is sufficiently soluble in alkaline medium to form a solution. A solution is unstable and has a 
very bitter taste and therefore an aqueous suspension of meloxicam, intended to replace the currently 
marketed suspension, was developed. The formulation currently marketed is the formulation used in the 
clinical trial.  
 
Sodium benzoate is used as preservative. The chosen concentration preserves the suspension in accordance 
with the requirements of USP XXII and Ph. Eur. 
 
The development studies including the changes from the currently marketed formulation to obtain the 
proposed formulation are well described and sufficiently motivated. 
 
 
II B  DESCRIPTION OF METHOD OF PREPARATION 

1  Manufacturing chain 
 
Boehringer Ingelheim Pharma KG, 55216 Ingelheim, Germany, Biberach an der Biβ site, was the 
manufacturer of the finished veterinary product and was also in charge of batch release in the EEA. In a 
subsequent variation, the site of finished product manufacture was transferred to Boehringer Ingelheim 
Vetmedica Inc., 15 & Oak, Elwood, Kansas, USA. The site for batch release was transferred to Boehringer 
Ingelheim Pharma KG, Bingerstraβe 173, 55216 Ingelheim, Germany. 
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2  Manufacturing process 
 
The manufacturing formula was presented. The typical batch-size is 1000 kg. 
 
The manufacturing process was presented in a flow diagram. The process is a standard process using 
conventional techniques.  
 
In- process controls are performed and the in-process specifications are presented.  
 
The manufacturing process including the in-process controls is considered acceptably well described.   
 

3 Validation of the process 
 
The validation of the process was presented. The manufacturing process is a standard procedure using 
conventional techniques. The critical process parameters have been identified and limits set. Batch results 
have been presented (IIE2.2) and the results confirm that the process would lead to a product meeting the 
stated requirements.   
 

IIC Control of Starting Materials  

1 Active substance 
 
The active substance meloxicam is not listed in a pharmacopoeia. 
 
2  Specifications and routine tests 
 
The specifications and routine tests were presented. 
 
3  Nomenclature and description 
 
Generic names: Meloxicam (INN, BAN) 
Synonyms: - 
Chemical name: 4-Hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-benzothiazine-3-carboxamide-

1,1-dioxide 
Other name: 2H-1,2-benzothiazine-3-carboxamide, 4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-

1,1-dioxide 
CAS no. - 
Laboratory code: UH-AC 62 XX 
Description: Pastel yellow powder 
Molecular formula: C14H13N3O4S2 
Molecular weight: 351.4 
 
4. Manufacturing  
 
Details of the manufacturing process were provided. 
 
5 Process validation and in process controls 
 
The process is monitored for reaction completeness.  In the quality control of starting materials relevant purity 
testing and limitation of structurally related substances was shown.  
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6 Development chemistry 
 
Evidence of structure is presented in the form of interpreted IR, 1H-NMR, 13C-NMR and mass spectra as well as 
UV spectra and elemental analysis. Meloxicam is achiral and has no stereoisomers.  
 
Meloxicam is soluble in dimethylformamide, slightly soluble in chloroform and acetone, very slightly soluble in 
methanol and practically insoluble in water. pH dependence of the aqueous solubility is shown below. pKa 
values: 1.09 and 4.14  
 
The melting point given as characteristic for the substance is approximately 264°C, which differs from the active 
ingredient specification. The melting point is dependent on heating rate as the compound decomposes. 
 
7  Impurities 
 
The impurity profile of three batches produced during 1997 was presented. The specification for total level of 
related impurities is ≤ 0.3 %. None of the individual impurities were detected.  
 
8  Batch analysis 
 
Results of batch analysis were presented. All results are acceptable and within the stated specification limits. 

9  Other ingredients 
 
The testing specifications for the inactive ingredients are considered acceptable.  
 

10  Packaging material 
 
The packaging materials have been described. Plastic screw-necked bottles with dropper and screw closure 
having an original tamper proof seal. A 5 ml oral syringe with an integrated adapter and with a “kg/body 
weight” graduation is also provided.  The types of material used for the different parts of the primary packing 
are specified. The compositions of the used starting materials comply with recommendations of the Federal 
Health Authorities of the Federal Republic of Germany, the Code of Federal Regulations and the Ph. Eur. 
Analytical and chemical testing specifications are given.  
 
The measuring syringe and the dropper has been tested with respect to dosing accuracy according to the 
requirements of Ph. Eur. The studies were performed with the formulation used in the clinical studies. The 
results show that the requirements of Ph. Eur. were fulfilled. As the compositions of the formula used in the 
clinical studies and the formula proposed for marketing are quite similar the results from the report is 
considered acceptable. 

 
II D CONTROL TESTS CARRIED OUT AT INTERMEDIATE STAGES OF THE 
 MANUFACTURING PROCESS  
 
Not applicable 
 



CVMP/264/00 10/21 
  EMEA 2002 

 
II E CONTROL TESTS OF THE FINISHED PRODUCT 

1. Specification and routine testing 
The quality of the finished product at release and throughout its shelf-life is assured by the proposed 
analytical methods. 

2. Validation 
The validation of the analytical methods was presented. The UV-VIS identification test mentioned is the 
TLC method as described. The HPLC method used for identification, assay of sodium benzoate, meloxicam 
and for the determination of the decomposition of active ingredient has been validated. The assay methods 
have been validated in respect to specificity, linearity, accuracy, ranges of parameters for linearity, accuracy, 
repeatability, intermediate precision and robustness. The validation parameter for identity is specificity. 
Validation parameters performed for the degradation determination method are specificity, quantification 
limit, linearity, accuracy, repeatability (ranges of parameters for linearity, accuracy, repeatability) and 
robustness. The validation was considered acceptable. 

3. Batch analysis 
Results of batch analysis were presented. Since these batches were tested, the test for extractable volume has 
been exchanged to be performed by weight, a second identification test for meloxicam and a test for 
homogeneity during filling have been included. All results presented are within the stated specifications.  
 
II F STABILITY 

Stability studies on active substance(s) 
 
Stability tests on the active substance were presented. 
 
Results from storage of three batches of the substance up to 9 months at 25°C/60%RH / 30°C/70%RH and 
up to 6 months at 40°C/70%RH are available. No relevant changes were observed for the following test 
parameters: appearance, identity, clarity of solution, purity, water content, assay and particle size.  
 
In addition, results from another stability study on three batches produced at Dr. Karl Thomae which have 
been stored up to 36 months at 25°C/60%RH / 30°C/70%RH and up to 6 months at 40°C/70%RH have been 
submitted.  
 
The presented stability test results performed up to now are limited, 9 months at 25°C/60%RH / 
30°C/70%RH and 6 months at 40°C/70%RH are available. The stability test study on meloxicam will be 
continued for up to 60 months. Data covering the proposed retest period will be provided as soon as 
available. However, taking into account the stability test results presented for meloxicam (up to 36 months) 
and the additional data for the substance (up to now 9 months), the proposed retest period of 2 years for the 
meloxicam was considered acceptable.  
 

2. Stability tests on the finished product 
 
Stability tests on the finished product were presented. The Applicant has proposed a shelf- life of  
24 months for an unopened and 6 months for a broached bottle. 
 
Parameters studied are appearance, odour, pH, re-dispersibility, particle size, viscosity, microbiological 
characteristics, assay and degradation of meloxicam, assay of sodium benzoate and packaging characteristics 
(appearance and function). The methods used are in accordance with the testing specification for the finished 
product.  
 
The sodium benzoate content decreased depending on storage time, temperature and container size. The 
results were although within the shelf-life limits.  No other relevant changes were observed. 
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The presented stability test results for the finished product demonstrate acceptable stability for up to 19 
months at 25°C/60 %RH and 30°C/70%RH. In addition, results form storage at 6 months at 4°C and 40°C/75 
%RH have been supplied. The proposed shelf-life limit for the finished product content of meloxicam is 95-
105% and has been accepted by the Applicant for both release and shelf-life specification. All results are 
within the specification limits. The proposed shelf- life of 2 years is therefore acceptable with no special 
precautions for storage.   
 
3 In-use stability 
 
The in-use stability tests were performed with one batch of the finished product in two pack sizes  
10 and 100 ml. 1 months dispensing (0.5 ml respectively 5 ml dispensed twice a week) and then storage up 
to 6 months at 25°C, 60 RH %. No relevant changes were observed except the decrease of sodium benzoate 
comparable with the decrease that was observed with the unopened bottles. A shelf- life of 6 months after 
first opening can be accepted.  
 
4 Preservative efficacy test 
 
This test was performed with the samples from the in-use stability test after dispensing and after storage at 6 
months at 25°C, 60 RH %. The results comply with the United States Pharmacopoeia (USP) and the 
European Pharmacopoeia (Ph. Eur.).  
 
5 Photo-stability 
 
A light exposure test was performed on the pack-size 10 ml in the polyethylene bottles intended for 
marketing and for comparison in colourless glass flasks (not intended for marketing). Light exposure was 22 
hours of Xenon light. In addition the containers were wrapped in aluminium foil. Parameters tested were: 
appearance, odour, pH, redispersibility, particle size, viscosity, degradation, assay of meloxicam and of 
sodium benzoate. Degradation was only observed in the un-wrapped glass flasks. No other relevant changes 
were observed. The proposed “no special precautions for storage” is considered acceptable.  
 
II G AND H   
DATA RELATED TO ENVIRONMENTAL RISK ASSESSMENT FOR PRODUCTS CONTAINING 
OR CONSISTING OF GENETICALLY MODIFIED ORGANISMS (GMOS)  
 
Not applicable. 
 
II Q OTHER INFORMATION 
 
Not applicable. 
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 3. OVERVIEW OF PART III OF THE DOSSIER: PHARMACOLOGICAL AND 
TOXICOLOGICAL ASPECTS 
 
3.1. Pharmacodynamics  
 
The pharmacodynamic properties of meloxicam have been evaluated in laboratory species, cattle and the 
target species dog. Meloxicam is an NSAID of the oxicam class with anti-inflammatory, analgesic and anti-
exudative effects. A few of the studies previously submitted in the application for establishment of MRL for 
meloxicam are resubmitted and referred to in the Expert Report.  Two studies involving the target species 
dog using an acute intra-articular inflammation model were presented.  

3.2  Pharmacokinetics 
 
A pilot study was performed in one male and one female mini-pig. Both animals were given 3.5 mg/kg of 
14C-labelled meloxicam orally. The distribution of total radioactivity was studied after 4 hours. High 
radioactivity was found in kidney and liver. Low activity occurred in the brain, indicating the existence of a 
blood/brain barrier for meloxicam. The plasma/tissue ratios were high, indicating a low volume of 
distribution of the drug or its metabolites. 
 
The parent compound dominated in plasma. The reverse situation occurred in urine and bile, where the 
contribution to the total radioactivity by the parent compound was less than 3%. The major metabolites, an 
acid and an alcohol were identified in earlier studies. The in vivo protein binding was about 96%. 
 
The total recovery of radioactivity after analysis of tissues and excreta was 82% in the male and 71% in the 
female. Considerable radioactivity was found in urine (17-31%) and in faeces (2-9%). 
 
Biliary elimination proceeded in a continuous manner. About 60% of the dose was eliminated in faeces 
during 96 hours after treatment. Faecal excretion was not completed by this point, and was calculated to 
proceed for a further 2 days. Renal elimination accounted for about 25% of the administered dose and was 
largely completed after 96 hours. 

The mean elimination half-life was similar after all routes of administration, about 24 h with a range from 17 
to 36 h.  No major differences were observed for the other parameters, except for Cmax  and Tmax  after oral 
and s.c. administration. Cmax was 0.464+ 0.059 µg/ml after oral administration and 0.734 + 0.117 µg/ml after 
s.c. injection. The corresponding figures for Tmax were 7.5 h and 2.5 h.  
 
The bioavailability after both oral and s.c. administration is 100%. The metabolite profiles in bile and urine 
are in line with earlier results obtained in other species and the elimination takes place largely via the bile. 
Plasma protein binding was high which should be borne in mind as regards possible interactions. This item is 
adequately covered in the SPC. 
 

 3.3 Toxicology  
 
Data from toxicological studies were assessed in the Metacam 5 mg/ml Solution for Injection application. 
The safety data included in this extension application covered primarily user safety and ecotoxicity. 

 3.3.1 User safety 
 
In a Magnus and Kligman test with a gel formulation there was no evidence of a sensitisation reaction. 
Similarly, no sensitisation reaction was reported with placebo gel, but a positive reaction was found with a 
0.3% DNCB formulation. 
In an ocular irritation test no potential for ocular irritation was noted with a formulation including meloxicam 
at a concentration of 0.5%. The formulation tested differed however in the content of excipients from the 
applied formulations and some of the excipients were not included. 
There were no remarkable findings regarding clinical signs, changes in body weight, haematology, clinical 
chemistry, and urinalysis when applied topically to rabbits. There were also no reported adverse effects 
revealed at (thorough) autopsy, including a lack of findings at the site of application.  Thus, it appears that 
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meloxicam in topical solution was without local as well as systemic effects in this study. The dermal 
absorption of meloxicam was 5-30% of that absorbed orally. 
 
Whilst the composition of the formulation tested for dermal irritation was not identical to the applied oral 
formulation. It is, however, considered unlikely that the other excipients contained in Metacam oral 
suspension should cause dermal irritation in the volumes used in clinical practice. 
 
In an open, two-way cross-over, randomised clinical trial the bioavailability and tolerability of meloxicam in 
a single subcutaneous dose of 15 mg was evaluated in comparison with intravenous administration of an 
equal dose. Almost all subjects experienced a burning feeling at the injection site in a mild to moderate 
degree lasting up to 43 minutes after injection. The bioavailability of meloxicam was 100% after 
subcutaneous injection.  
 
In an open, two-way cross-over, randomised clinical trial 18 healthy, male volunteers received seven daily 
doses of 15 mg meloxicam either as syrup (7.5 mg/ml) or in capsules. The relative bioavailability of the two 
dosage forms were estimated at steady state. Tests of myocardial functions, urinalysis, haematology and 
plasma biochemistry were performed. 

Conclusion on user safety 
In rabbits, meloxicam showed no potential for causing dermal irritation after topical administration in a gel 
formulation for 28 days in a dose of 5 mg/rabbit, with a maximum estimated absorption of 30%. There was 
no evidence of a sensitisation reaction in guinea pigs of a gel formulation containing 1% meloxicam. There 
was no potential for ocular irritation of meloxicam administered as an eye drop formulation, not identical to 
the applied formulations, in doses up to 0.5%.  
 
A warning concerning individuals sensitive to NSAIDS has been included in the SPC. 
 

 3.3.2 Ecotoxicity 
 
The criteria laid down in the Phase I decision tree in the CVMP Note for Guidance EMEA/CVMP/055/96-
FINAL on environmental risk assessment implicates that veterinary medicinal products indicated for use in 
companion animals are to be exempted from a Phase II assessment. Furthermore, Metacam 1.5 mg/ml Oral 
Suspension is indicated for use in individual animals. No further data are considered necessary and the 
environmental risk assessment is concluded at Phase I.   
 
3.4 Residue Documentation 
 
The application is for a non-food producing species, and therefore residue documentation is not applicable. 
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 4. OVERVIEW OF PART IV OF THE DOSSIER:  
PRE-CLINICAL AND CLINICAL ASPECTS  
 
4.1 Preclinical studies 

4.1.1. Pharmacodynamics 
 
See Part III. The pharmacodynamic properties of meloxicam have previously been documented. A reduction 
in leukocyte infiltration after a dose of 0.2 mg/kg of meloxicam was noted in a model of transient intra-
articular inflammation in the dog. 
 

4.1.2 Pharmacokinetics 
See Part III.  The bioavailability after both oral and subcutaneous administration was 100%.  

4.1.3. Tolerance in the target species 
 
The tolerance of 0.2 mg/kg b.w. of meloxicam given as a daily oral dose for 4 weeks was studied in healthy 
Beagles.  The age of the dogs used in the study varied from 1.5 to 13 years. Slight fluctuations in appetite 
and changes in faecal consistency were observed in some dogs after the dose 0.2 mg/kg/day. Occult blood 
was detected in faeces and persisted for 1-3 days in all dogs except two.  The higher dose, 0.3 mg/kg/day 
appeared to cause more severe gastro-intestinal symptoms.  The appearance of occult blood in faeces 
persisted longer than after the lower dose. Several dogs of group B showed haemorrhagic gastro-enteritis at 
the end of the study. The test for parvovirus was positive which made the interpretation of the results more 
difficult. 
 
Whilst no certain conclusion can be drawn, the results indicate that meloxicam may induce symptoms from 
the gastro-intestinal tract. 
 
No clinical signs occurred during the treatment period. Both test kits for blood in faeces showed positive 
results for individual animals from week 2 until sacrifice, but no relevant differences between the control 
group and the treated groups occurred. The authors concluded that the value of the test could be questioned, 
as there were no signs of gastrointestinal lesions at autopsy. No macroscopical or microscopical lesions were 
found in the kidneys or in other organs. No treatment related changes were found in any of the studied 
clinical chemistry parameters. 
 
Beagles, aged 6-8 months, were included in a target animal tolerance study. The body weights varied from 
6.95 kg to 9.85 kg. The dogs were allocated to 4 groups. The dogs were given a single subcutaneous 
injection of Metacam and were thereafter treated orally with the Metacam oral suspension for the following 6 
days. The subcutaneous doses were 0, 0.2 mg/kg, 0.4 mg/kg, and 0.6 mg/kg. The oral dose was 0.1 mg/kg. 
The animals were treated about 30 min. after the morning feeding.  Clinical signs, body weights, food and 
water consumption were recorded. All dogs were autopsied after a recovery period of 7 days. No clinical 
signs occurred and body weights, food and water consumption remained unaffected. Faeces were tested for 
the presence of occult blood. A positive result was seen in one female of the control group on day 4, and in 
one male of the intermediate dose group on day 5. All other samples were negative. 
 
All changes were considered to be consistent with the expected background pattern of observations in dogs 
of this breed and age. No consistent changes that could be related to treatment occurred in the studied 
haematological and clinical chemistry parameters.  
 
Dogs are known to be very sensitive to the ulcerogenic effect of NSAIDs. The presence of blood in faeces 
was carefully tested and only two positive samples were found, one of the samples was found in the placebo 
group. No signs of ulceration or haemorrhages in the gastro-intestinal tract were found at necropsy. Thus, the 
treatment appeared to be well tolerated. 
 
Transient gastro-intestinal symptoms, e.g. vomiting, soft stool and diarrhoea occurred in the dogs during the 
acclimation period before treatment as well as after treatment However, the authors found it difficult to relate 
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the symptoms to treatment, since transient symptoms occurred also during the wash-out periods. The general 
impression was that meloxicam was well tolerated.  
 
Periodic Safety Update Report (1993 – 1998) 
 
Metacam solution for injection and oral suspension are approved in a number of Member States and also in 
countries outside EU. The Applicant has submitted a Periodic Safety Update Report covering the period 
February 1993 to September 1998. February 1993 was the time Metacam was first launched. Up to 1996, the 
report is based only on Metacam oral suspension. From this year and onwards, both formulations are 
covered. 
 
According to the original recommendation, a dose of 0.2 mg/kg should be given during the first week of 
treatment, thereafter the dose should be decreased to 0.1 mg/kg. A risk assessment to further improve the 
risk/benefit ratio was performed by BgVV in Germany. The present dose recommendation, 0.2 mg/kg the 
first day and thereafter 0.1 mg/kg/day, was approved in Germany in 1995, and later in most other countries. 
 
An overview of the sales volume in different countries is provided, and based on these data and the number 
of adverse reaction reports, the incidence of adverse reactions could be calculated. The Applicant has taken a 
conservative approach in the calculations to overcome the difficulties caused by the changed posology. A 
dosage of 0.2 mg/kg was assumed for all treatments, and the mean body weight of the treated dogs was set to 
30 kg, based on the mean weights of the dogs in the clinical studies. Based on these figures, the daily dose of 
meloxicam will be 6.0 mg. 
 
The total number of doses sold correspond with an average number of approximately 15 000 dogs treated 
each day during the period of 6 years. The figures for the number of doses sold and the number of dogs 
treated is obviously underestimated, when the changed posology is taken into consideration. 
 
The distribution of the suspected ADRs to the different Member States, the ADRs with fatal outcome and the 
incidence of these events were also provided.  
 
The number of cases with a fatal outcome has remained at a rather constant level despite an increased usage 
of the product. The decrease in the incidence of cases with fatal outcome is probably the result of the reduced 
dosage. 
 
The distribution of SADRs in different symptomatic groups was also presented. As expected for this class of 
compounds, the gastrointestinal symptoms dominated. The most common gastrointestinal signs were 
vomiting and diarrhoea with and without blood, and ulceration. The incidence of renal symptoms was 
unexpectedly low. A large number of the dogs in this group were old, more than 10 years of age and pre-
existing renal disorders were diagnosed in some cases. 
 
One case of adverse reaction in humans was reported. An adult woman developed dermal inflammation and 
blistering after contact with Metacam oral suspension. The lesions were mild and healed spontaneously. 
 
The Periodic Safety Update Report was well and concisely written and the data presented appear to be 
properly interpreted. Gastrointestinal and renal adverse reactions could be expected of compounds like 
Metacam. The high number of cases with central nervous symptoms was unexpected, and it cannot be 
excluded that these signs were treatment related. However, Metacam can be considered as safe for dogs 
under field conditions.  
 
One human case was reported after dermal contact with the oral suspension. As the product was well 
tolerated after eye-drop and dermal application, this case may be an allergic reaction. 
 
 
 
 
Conclusions on tolerance in the target species 
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Tolerance in the target species was tested in a number of studies and a comprehensive Periodic Safety 
Update Report for the period 1993 – 1998 was submitted. Dogs are known to be very sensitive to the 
ulcerogenic effect of NSAIDs. The Periodic Safety Update Report gives a good view on the pattern of 
adverse reactions including fatalities, while the results of the safety studies were largely negative. Single 
cases of blood in faeces occurred, but no lesions were found in the gastro-intestinal tract.  
 
Reference to the occasional side-effects, in rare cases serious or fatal, has been mentioned in the SPC. It is 
acknowledged that the change in the dosing regime from 0.2 mg/kg during the first week of treatment to 0.2 
mg/ during the first day of treatment probably is associated with the decrease in the incidence of cases with 
fatal outcome over the years of marketing.    
 
Safety was not documented in pregnant and lactating females and a relevant warning for use in pregnant and 
lactating bitches was included in the SPC. As safety was not documented in puppies and very few young 
dogs were included in the safety studies Metacam is contraindicated in dogs less than 6 weeks of age.  
 

4.1.4 Resistance 
Not applicable. 
 
 
4.2 CLINICAL STUDIES 
 
Ten studies were conducted to support the claim of “alleviation of inflammation and pain in both acute and 
chronic musculo-skeletal disorders. Some trials were exploratory in nature and therefore could only be 
considered as supportive. 
 
Clinical efficacy and tolerance of Metacam for long-term treatment of chronic canine locomotor 
disorders 
 
Sixty-two dogs with chronic locomotor disorders were randomly allocated to two treatment groups. Group A 
was given an oral meloxicam dose of 0.2 mg/kg b.w. for a period of 21 days, thereafter the dose was reduced 
by 50%. Group B was given 0.2 mg/kg for 7 days followed by a 50% dose reduction. The treatment period 
was 3 months in both groups. 
 
Clinical examination was performed on day 1, day 7, day 21 and after 3 months. A general and a more 
specific locomotor examination was performed at each occasion.  
 
Blood samples for routine haematological and clinical chemistry investigation were collected before 
treatment, after 3 weeks and after 3 months. 
 
The mean scores for the specific locomotor parameters improved in a similar way in the two groups from the 
first to the last clinical examination. No differences between the groups could be seen. The mean mobility 
score representing the sum of the locomotor parameters was calculated for each group. Both groups 
improved significantly, but no differences between the groups occurred. Eleven cases of adverse reactions 
were observed, 6 in group A and 5 in group B. Most cases occurred during the first 8 days of treatment. 
Vomiting was the dominating symptom (5 cases). Other symptoms were diarrhoea, polydipsia, ataxia and 
dermatitis. All cases were rather mild and specific treatment was not required. The symptoms disappeared 
during the course of treatment. 
 
The conclusion of the study was that the used doses of meloxicam was safe and effective for the long-term 
treatment of locomotor disorders in dogs, and further that the initial dose of 0.2 mg/kg b.w. may be reduced 
by 50% after 7 days. 
 
Clinical efficacy and tolerance of two parenteral meloxicam (Metacam) formulations given as single 
s.c. injections followed by subsequent oral treatment with meloxicam (Metacam) in dogs with acute 
locomotor disorders. 
 



CVMP/264/00 17/21 
  EMEA 2002 

The aim of this trial was to study safety and efficacy in dogs with acute locomotor disorders. Only dogs that 
had shown symptoms for less than 14 days were included. Dogs that had been treated with steroids or 
NSAIDs within a period of 2 weeks prior to the trial were excluded, as were pregnant females and females in 
heat. A total of 65 dogs were recruited to the study. Several breeds and cross-breeds were included and the 
age of the dogs varied from 5 months to 15 years. 
 
The study was performed at 3 different centres. The dogs were randomly allocated to two treatment groups. 
After a thorough clinical examination, all dogs were given a subcutaneous injection of meloxicam at the dose 
0.2 mg/kg followed by oral treatment with the same dose for up to one week. The only difference between 
the groups was that a multi-dose vial of the injection formulation was used in group A, while 1 ml ampoules 
were used in group B.  Body weight, rectal temperature and general demeanour were recorded during the 
study.  Some special parameters for defining the locomotor disorder were scored. After the clinical 
examination at recruitment, the investigator defined the affected body area. If considered necessary, X-ray 
examination was performed. 
 
Thirty-one dogs in each group were evaluated. The mean age in the two treatment groups was 5.9+4.26 years 
and 6.2+4.12 years. The mean body weights were 22.9+13.4 kg and 27.7+15.0 kg. The sex ratio was similar 
in both groups.  Very few young dogs were included, only 4 dogs were less than one year old in group A, 
and 2 in group B. The most common diagnoses were contusions/sprain caused by trauma and acute arthrosis 
or arthritis. 
 
The mean scores for the specific locomotor parameters under the course of therapy were provided. The score 
mean for all parameters were significantly lower on day 6 than on day 1. The overall clinical response was 
judged as Excellent/Good in 96% of the dogs in group A and in 90.8% in group B on day 6. 
 
The adverse reactions were few, a single case of vomiting and one case of diarrhoea were observed in group 
B. One dog in group A showed transient vomiting and diarrhoea. Additional therapy was not considered 
necessary and the medication with Meloxicam was not discontinued. 
 
The suggested dosage was not used in this uncontrolled study. Both groups were treated in the same way, 
and as expected both groups responded similarly. However, the results are adequately described and 
discussed. Very few young dogs were included. 
 
Placebo-controlled study on clinical efficacy and tolerance of a single subcutaneous injection of 
meloxicam (Metacam) followed by oral treatment over 6 consecutive days in acute canine locomotor 
disorders. 
 
A blinded and placebo-controlled study was performed at four different centres in Germany. The inclusion 
and exclusion criteria were identical with those in the preceding study. A total of 89 dogs were recruited to 
the study. The dogs were randomly allocated to two treatment groups. One group was given a subcutaneous 
injection of 0.2 mg/kg on the first day of treatment, the other group was given placebo. Thereafter, all dogs 
in both groups were treated orally with 0.2 mg/kg for the following 6 consecutive days. According to the 
protocol, the dog owners were instructed to administer the oral suspension in the mornings in a small amount 
of the dogs favourite food. 
 
Forty-six dogs in the full treatment group and 41 in the placebo/meloxicam group were available for 
evaluation. One dog in each group was lost. 
 
The included dogs were of different breeds. The mean body weight was 27.3+15.9 in the full treatment group 
and 28.8+14.8 in the control group. The mean age was 6.3+6.55 kg and 7.0+4.42. A total of  
8 dogs less than one year old were included. The dominating diagnosis was arthropathies. 
 
The special locomotor parameters were scored. Clinical examination was performed before inclusion and 
then on days 1, 2 and 8. The scores for the studied parameters on the selected time points were provided.  
Improvement was achieved of all the studied parameters within both groups. A statistical comparison was 
made between the groups, a small but significant difference (p< 0.05) occurred between the scores for 
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motionless weight-bearing, locomotion and local inflammation on day 8.  An evaluation of the overall 
clinical response in both groups was also presented. 
 
The differences between the groups were not statistically significant, but were seen as a confirmation of the 
results obtained for the special locomotor parameters. 
 
Eleven cases of adverse reactions were observed. Gastro-intestinal signs, vomiting and diarrhoea, occurred in 
4 dogs. The signs were considered as mild and transient. Other observed signs were polydipsia and 
polyphagia. Special treatments of the adverse reactions were not considered necessary. 
 
Additional therapy was given to 7 dogs by one investigator. However, the additional treatment was given for 
skin disorders, hormonal deficiencies and cardiovascular diseases and were not considered to be relevant for 
the clinical evaluation. 
 
The difference in clinical response in the two groups was small, but statistically significant for some 
locomotor parameters. The difference was most evident after 8 days. It was considered rather unlikely that 
one additional treatment compared with the control group was the only explanation. Very early treatment 
under the supervision of a veterinarian was considered to be the most probable explanation of the difference 
in response between the groups. 
 
Clinical efficacy and tolerance of a reduced dose level for meloxicam (single dose of 0.2 mg/kg followed 
by 0.1 mg/kg once daily) versus the established once-daily dose of 0.2 mg/kg for 7 days of treatment in 
dogs with acute locomotor disorders. 
 
The aim of the study was to compare the clinical efficacy and tolerance of 3 different meloxicam treatment 
schedules in dogs suffering from acute locomotor disorders in order to investigate the therapeutic 
implications of an early dose reduction from 0.2 mg/kg to 0.1 mg/kg from the second day of treatment.  
Clinical cases of acute locomotor disorders were recruited to the study. Dogs showing symptoms for more 
than 14 days were not included. Females in heat and pregnant bitches were excluded as were also cases of 
diabetes mellitus, osteoporosis, febrile reactions and fractures. The dogs were randomly allocated to 3 
different treatment groups: 
 
Group A Once daily oral administration of 0.2 mg meloxicam/kg b.w. for 7 days 
 
Group B A single oral administration of 0.2 mg meloxicam/kg b.w. on day 1 followed by 6 daily oral 

doses of 0.1 mg/kg). 
 
Group C A single subcutaneous injection of 0.2 mg meloxicam/kg b.w. on day 1 followed by  

6 daily oral doses of 0.1 mg/kg. 
 
The mean scores for mobility, local inflammation and palpatory pain were comparable in each group on day 
1 and were reduced at each clinical examination. The lowest scores were obtained on day 8. No differences 
could be found between the groups. The number of dogs with disturbed general demeanour decreased during 
the observation period, and more than 90% of the dogs in each group showed undisturbed demeanour on day 
8. Evaluation of the overall clinical efficacy showed that treatment groups A, B and C produced 
excellent/good scores of 88.4%, 87.9% and 95.3% respectively.  
 
No adverse reactions could be observed after subcutaneous injection in group C. Four cases of vomiting and 
diarrhoea occurred in group A, the symptoms were not severe and were characterised as single events. One 
case occurred in group B. The dose was reduced in order to reduce the risk of adverse reactions. The number 
of treated dogs is sufficient for valid conclusions. The results showed that the dose could be reduced without 
loss of therapeutic activity. However, the last clinical examination was performed on day 8, e.g. one day 
after completed treatment and the study gave no indications on the risk for relapses.  
 
Clinical efficacy and tolerance of Metacam (meloxicam) during a 28-day oral treatment period in dogs 
suffering from chronic locomotor disorders.  
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Fifty-seven dogs suffering from chronic locomotor disorders were originally recruited to the study and 50 
were available for the final evaluation. A chronic locomotor disorder was defined as a change in the gait, 
painful or not, which had persisted for at least 3 weeks. The exclusion criteria were identical to those in the 
previous efficacy studies. The trial was conducted as a randomised placebo controlled multi-centre study. 
The dogs were allocated to two treatment groups: Metacam (group A) and placebo (group B). 
 
A clinical assessment was made for each dog on days 1, 7, 28 and 42. The following parameters were scored 
at each clinical examination: general demeanour, feed intake, lameness, palpatory pain, stiffness, painful rise 
and general mobility. The overall effect of treatment was scored. Metacam or placebo product was 
administered by the dog owners for a period of 28 days. The dose was 0.2 mg/kg orally on day 1, followed 
by 0.1 mg/kg orally on the subsequent 27 days.  Blood was collected on days 1 and 28 and urea and 
creatinine were analysed for evaluation of the renal function. 
 
The mean age of the dogs in group A was 11.2 years and in group B 10.5 years. The mean body weights 
were 29 kg and 29.5 kg, respectively, indicating that most of the dogs were of larger breeds. The dogs in 
group A had shown symptoms for 22.2 months and the dogs in group B for 19.5 months. The most frequent 
diagnoses were arthrosis and arthrosis+dysplasia.  The treatment groups were compared using one-sided 
Fischer’s exact tests. The numbers of animals showing improvement in the components of the global score 
on days 7, 28 and 42 in comparison with the pre-treatment value were presented.  In order to investigate the 
extent of relapses between days 28 and 42, the global scores for these time points were compared. The global 
score is the sum of the scores for lameness, palpatory pain, stiffness and painful rise. 
 
Treatment group  Day 28 Day 42 Difference 
________________________________________________________________ 
Metacam   7.29 8.09 p<0.05 
 
Placebo   8.25 8.89 p<0.05 
 
As shown in the table, relapses occurred and the global scores were significantly higher in both groups on 
day 42. The change of the individual components of the global score was statistically significant only with 
respect to the assessment for lameness. The change in lameness score was significant in both groups.  
Adverse reactions were reported in both groups. Seven cases of vomiting and diarrhoea occurred in the 
Metacam group and 8 in the placebo group. Constipation occurred in one dog in the Metacam group and in 3 
dogs in the placebo group. Other reported signs were reduced appetite, dysuria, respiratory signs and 
changed behaviour. Adverse events were reported in 31% of the dogs in the Metacam group and in 44% in 
the placebo group. 
 
Treatment did not change the blood concentrations of urea and creatinine, indicating that renal function was 
not impaired. The values for these parameters were at the upper physiological limit at initiation of treatment, 
which can be considered as normal for older dogs. The dogs recruited to the study were old and of larger 
breeds, and suffering from locomotor diseases typical for that category of animals. The study was well 
conducted and reported.  
 
Treatment appeared to be well tolerated and no serious adverse reactions were observed. The number of 
reported adverse reactions was high in both groups. However, most of the non-gastrointestinal signs were 
obviously not treatment related. The study was blinded and the assessment of clinical efficacy was based on 
subjective opinions. The placebo effect was unexpectedly high, 40%. There was a significant difference in 
global score between the groups, but not in the individual components of the global score, e.g. lameness and 
stiffness, due to a wide individual variation. The difference between the Metacam and the placebo group was 
not large, but the results are acceptable when taking into consideration that the dogs had shown symptoms 
for more than a year. 
 
Clinical evaluation of Metacam suspension; determination of clinical efficacy and tolerance in dogs 
suffering from chronic locomotor disorders 
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Thirty-eight dogs with diagnosed chronic locomotor disorders were randomly allocated to two equal 
treatment groups. During the first phase of the study, dogs in one group were treated with 0.2 mg/kg of 
meloxicam on the first day and thereafter with 0.1 mg/kg daily for the following 6 days. The other group was 
treated with placebo. On day 8, the dogs in the placebo group were given 0.2 mg/kg of meloxicam and 
thereafter 0.1 mg/kg/day, the medication with 0.1 mg/kg/day continued in the first group. The study was 
terminated after 28 days. Metacam oral suspension was given in a small amount of the morning feed. 
 
Body weight, rectal temperature, feed intake, and general demeanour were monitored on days 1, 7, and 28. 
The special parameters for locomotion: lameness, stiffness, painful rise, exercise intolerance and quality of 
life were scored independently by the investigating veterinarian and the dog owners on the same days. Body 
weight, temperature and feed intake remained unchanged during the observation period. The veterinarians 
and the dog owners came to similar conclusions regarding the scores for the locomotor parameters. There 
were no differences between the groups on day 1, but the treated group showed significantly lower scores for 
general stiffness and painful rise on day 28 and also the total scores were lower. The scores for specific 
lameness and exercise intolerance did not differ between the groups. 
 
On day 28, when one group had been on treatment for 4 weeks and the other group for 3 weeks, there was a 
significant reduction of the scores for all locomotor parameters. The palatability of the suspension was good, 
32 dogs accepted the food without difficulties, 5 dogs accepted the product with some difficulties, while one 
dog refused to take the product. 
 
One dog in the placebo group died during the first phase, the dog was not autopsied as the death was 
unrelated to treatment. Four dogs showed mild gastro-intestinal symptoms (diarrhoea and vomiting). No 
haematological or blood chemical changes occurred during the treatment period. Metacam oral suspension 
appeared to be well tolerated and the scores for the locomotor parameters were reduced during the treatment 
period. However, the last clinical examination was performed on day 28, the last day of treatment. The risk 
for relapses therefore cannot be assessed.  
 
 
RISK-BENEFIT ASSESSMENT AND CONCLUSION 
 
Metacam 1.5 mg/ml Oral Suspension is presented as a Polyethylene bottle of 10, 32 and 100 ml. 
 
The active ingredient is meloxicam, a non-steroidal anti-inflammatory drug (NSAID) of the oxicam class 
belonging to the group of enolic acids. 
 
Data from toxicological studies were assessed in the Metacam 5 mg/ml Solution for Injection application. 
The safety data included in this extension application covered primarily user safety and ecotoxicity. There 
were no remarkable findings regarding clinical signs, changes in body weight, haematology, clinical 
chemistry, and urinalysis.  There were also no reported adverse effects revealed at (thorough) autopsy, 
including a lack of findings at the site of application.  Thus, it appears that meloxicam in topical solution was 
without local as well as systemic effects in this study. The dermal absorption of meloxicam was 5-30% of 
that absorbed orally. 
 
Safety was not documented in pregnant and lactating females and a relevant warning for use in pregnant and 
lactating bitches was included in the SPC. As safety was not documented in puppies and very few young 
dogs were included in the safety studies Metacam is contraindicated in dogs less than 6 weeks of age. 
 
Metacam 1.5 mg/ml oral suspension is well documented in a number of studies of sufficient size for 
treatment of acute and chronic inflammatory and painful processes in muscles and skeleton in the dog with 
the suggested dose regimen. The duration of the treatment period is not given. It may be concluded from the 
submitted studies that treatment can continue safely for 28 days. It was requested that in order to reduce the 
risk for severe adverse reactions, the treatment period should be restricted to 28 days. The Applicant pointed 
to the available data on pharmacovigilance that there was no evidence of an increased risk after 28 days of 
treatment and that a limit in the treatment period was not included in the present national authorisations. 
Furthermore, a treatment period beyond 28 days seems to be justified in chronic locomotor disease 
conditions and the argumentation is accepted. Likewise, there seems to be little reason to provide for a 
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minimum treatment period as the effect is reached quite soon after initiation and the treatment in any case is 
mostly symptomatic.  
 
Based on the original and complementary data presented, the Committee for Veterinary Medicinal Products 
concluded that the quality, safety and efficacy of the product were considered to be in accordance with the 
requirements of Council Directive 81/852/EEC and supported the claims proposed by the Applicant. 
 

____________________________ 


