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EPISODE 1
Utilisation des AINS chez le chat douloureux

Mardi 30 novembre 2021
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AINS
Antipyrétique - Analgésique  - Anti-inflammatoire

o Blocage des canaux ASIC o Inhibition des COX
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Métabolisme de phase I

Oxydation
↑ chez le chat

½ vie plus courte chez le chat  /  chien

Métabolisme de phase II

Conjugaison
↓ chez le chat

½ vie plus longue chez le chat  /  chien
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o Métabolisation / conjugaison
Chat: Capacités de conjugaison 

+ limitées et + lentes 

que les autres   Mammifères

☞ ½ vie + longue / CN 
Sauf  oxicam / oxydation    
☞ ½ vie = ou + courte / CN 

o Sélectifs de COX-2: 
Robénacoxib (Onsior) 

o Préférentiels COX-2: 
Carprofène (Rimadyl) 
Méloxicam (Metacam) 

o Non sélectifs chez le chat:
Acide tolfénamique (Tolfédine) 
(COX-2 préférentiel chez le chien)

o Préférentiel COX-1:
Kétoprofène

AINS

X
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AINS ET ARTHROSE DU CHAT
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AINS ET ARTHROSE DU CHAT

Douleur
Infiltration Mastocytes: 

☞ synovite

50% gonarthroses

Orchestration:

o neuroinflammation ↑ NGF

o inflammation (néovascularisation) ↑ VGEF
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AINS ET ARTHROSE DU CHAT
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AINS ET ARTHROSE DU CHAT

CT:
o 70% > 11ans
o 90% > 12 ans 

☞ 45% Douleurs associées

o 15  millions chats

o 62% médicalisation  

o 13% diagnostiqués ?         
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AINS ET ARTHROSE DU CHAT
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AINS ET ARTHROSE DU CHAT
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AINS  INHIBITEURS  DES  COX

DOULEURS MECANIQUES ET INFLAMMATOIRES

DOULEURS  PALIER  I
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Favorable ou défavorable ?

1. Les événements indésirables ne doivent pas faire courir 
un risque disproportionné par rapport à

o la gravité de la maladie 
o la nature du bénéfice apporté

2. La fréquence des événements indésirables ne doit pas 
contrebalancer le bénéfice attendu

Evaluation du bénéfice
Connaissance du risque

16

PVF 
Peak Vertical Force

NMA  
Night-time Motor Activity

RMTS 
Response to Mechanical Temporal Summation

QST 
Quantitative Sensory Testing

OA cats:         ↓ PVF                         ↓ Activité ↑ Sensibilisation sensorielle

↑ Sensibilisation sensorielle

Évaluation du bénéfice
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Pr Eric Troncy

1° Evaluation cinétique
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1° Evaluation cinétique
Analyse cinématique
Caméra vidéofluoroscopie - Marqueurs pour suivre les mouvements angulaires

16,7 % des chats arthrosiques présentent une boiterie
Clarke S. P. et Bennett D. Feline osteoarthritis : a prospective study pf 28 cases. J. Small. Anim. Pract. 2006;47 (8):439-45.

Arthrose unilatérale: atteinte visible

Arthrose bilatérale: pas de modifications des angles 
coxo-fémoraux

Le chat compense

Le temps de pose est diminué

Guillot M et al. Coxofemoral joint kinematics using video fluoroscopic images of treadmill-walking cats: development of a 
technique to assess osteoarthritis-associated disability. June 2014 Journal of Feline Medicine & Surgery 17(2)
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2°Actimétrie
NMA or MA 
(Night-time) Motor Activity

4 Healthy cats et 10 OA cats Méloxicam ↑ activité  et > placebo   

Guillot M  et al.  Characterization of osteoarthritis in cats and meloxicam efficacy using objective chronic pain evaluation tools.
Vet J. 2013 Jun;196(3):360-7.
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o Application de fibres de rigidité croissante pendant 3 sec en arrière des coussinets

o Perpendiculairement à la surface plantaire de la patte. 
o Une réponse positive se traduit par le retrait volontaire du membre. 

o Des fibres de raideur moindre sont alors appliquées pour affiner le seuil d’allodynie. 

3° QST
Evaluation de la sensibilisation centrale 
Mesure du seuil de retrait 8 mesures (2 sur chaque patte)

Gr. 0 = 6 Healthy cats
Gr. 1 = 29 XR and clinical OA cats
Gr. 2 = 10 Clinical OA cats

Guillot M et al. 2013 : Characterization of osteoarthritis in cats and meloxicam efficacy usingobjective chronic pain evaluation tools

☞ Seuil de retrait du coussinet + faible chez les chats Arthrose

21
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Klinck MP et al. 2017 : Refinement of the Montreal Instrument for Cat Arthritis Testing, for Use by Veterinarians: detection of naturally
occurring osteoarthritis in laboratory cats

Chats arthrose
Gabapentine 10mg/kg TID  30j

↓ Sensibilisation sensorielle 

X

22

4° RMTS Response to Mechanical Temporal Summation
Sommation temporelle (wind up): Mesure de la sensibilisation centrale
= ↑ douleur ressentie suite à stimulation douloureuse d’intensité constante mais prolongée 

Guillot M et al. 2014 : Evoked Temporal Summation in Cats to HighlightCentral Sensitization Related to OsteoarthritisAssociated Chronic
Pain: A Preliminary Study

Réponse à la sommation temporelle mécanique

Sans stimulation nociceptive !!

23

4° RMTS 

Monteiro BP et al. 2017 

Monteiro BP  et al. 2016

Sensibilisation sensorielle

Inchangée avec méloxicam

Sensibilisation sensorielle altérée chez OA cats

X
24
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o Majorité: bénins et transitoires.  5% chiens  - 18% chats ?
o Rares cas ulcères gastroduodénaux: hémorragies – perforations digestives 
o En relation avec mésusage (surdosage – association corticoïdes – absence wash out) 

Évaluation  du risque

25

! IEC

! Diurétiques
! Substances néphrotoxiques

Évaluation  du risque
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PFG maintenue / tonus artériole efférente

Effondrement  PFG

AINS

IEC

Vasoconstriction 
/ inhibition PG

Vasodilatation 
/ inhibition 

angiotensine II

-

27
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Gunew 2008 Gowan 2012 Gowan 2011

Les prostaglandines ne jouent pas un rôle actif dans le contrôle du 

débit rénal lorsque l’animal est bien hydraté et que la maladie rénale 

est maintenue stable
Riviere, J. E. & Papich, M. G. Veterinary pharmacology and therapeutics. (Wiley-Blackwell, 2009).

28

Gunew 2008

Gowan 2012

Gowan 2011

Etude prospective   46 chats OA inclus 
Metacam vs placebo   VO
0,1mg/kg J0 à J3 puis  0,01-0,03 mg/kg 

pendant 6 mois 

☞ Pas d’apparition de MRC
☞ Progression MRC identique

Etude rétrospective  Chats  > 7 ans
Métacam > 6 mois  VO
Avec MRC (n=47) ou sans MRC (n=35)

Survie médiane avec MRC: 1608 j

☞ Pas de réduction de durée de vie

Etude rétrospective  Chats  > 7 ans
Métacam > 6 mois  VO
0,1mg/kg puis 0,02 mg/kg  

Comparaison à lot témoin
22 chats IRIS 1-3 suivis sur 467 j

☞ Progression de MRC ralentie

o ↑ motilité et qualité de vie
o ↑ consommation eau
o ↓ catabolisme

o ↓ douleur  ↓stress
o ↓ inflammation du rein ?

29
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o AINS autorisé en usage à long terme

o Douleurs mécaniques et inflammatoires palier I  
o Très efficace sur douleurs chroniques : 

0,3mg/kg SC puis 0,05mg/kg/j 

o VO Réduction doses : 

possible et efficace (0,01-0,03mg/kg/j) 

o Appétence et Précision des doses

o Vomissements (18% ?)

↑ PVF

↑ Activité

➝ Sensibilisation  sensorielle

o alimentation humide 

o vérifier statut rénal et hépatique   +  pression artérielle 
o arrêter AINS si défaut abreuvement ou alimentation, vomissements ou diarrhée (4%)

o ne pas associer d’autres médicaments (car forte liaison protéique) : jamais avec corticoïdes

o AINS + IEC :   réduction doses et multiplier les contrôles 

o ajuster les doses !  Participation active du propriétaire : évaluation efficacité et effets II

MELOXICAM

31

AINS ET DOULEURS  PÉRI-OPÉRATOIRES

32

ANALGESIE PROTECTRICE
ANTIHYPERALGÉSIE

Prévenir la vulnérabilité à la douleur

1° Identification
AV    DCPO

10°Evaluation

3°Opioïdes
5B

2°Sédation 4°ALR

5°Anti-NMDA

6°DPO i8°Physiothérapie 7°Chir AT9°Nursing - BEA

33
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5 mg/ml

0,3 mg/kg = 0,3 ml/5 kg

34

Extractions dentaires multiples 

associées  à des besoins en 

opioïdes ↑ 3j

Nécessité d’une analgésie 

prolongée 3 j

35

ALR

Sédation
o Médétomidine 1000 μg/ml: 50μg/kg   0,1ml/2kg   - 30μg/kg   0,1ml/3kg   

o Méthadone 10mg/ml: 0,2mg/kg   0,1ml/5kg 

o Midazolam 5mg/ml: 0,2-0,3mg/kg   0,2-0,3ml/5kg 

Anesthésie infraorbitaire Anesthésie maxillaire Anesthésie mandibulaire

36



30/11/2021

13

Induction
o Kétamine 100mg/ml   0,5 -1mg/kg   0,05 -0,1 ml/10kg

o Propofol à effet

Per-opératoire
o CRI Méthadone  0,2 mg/kg/h + Kétamine 0,5 mg/kg/h

Post-opératoire
o CRI Méthadone 0,1 puis 0,05 mg/kg/h + Kétamine 0,5 mg/kg/h

o Méloxicam 5mg/ml  IV SC  0,3 mg/kg  0,3 ml/5kg)     

Relais VO  0,5 mg/ml  0,05 mg/kg   4-7j

o Gabapentine 5 mg/kg BID

o Tramadol (Antalgique de secours): 1-3 mg/kg BID

37

AINS ET DOULEURS  CANCÉREUSES

38

AINS ET DOULEURS  CANCÉREUSES

o ↑  H+☞ TRPV 

o ↑  Endothéline-A  ☞ ETAR

o ↑  PGE2 ☞ EP
o ↑  ATP  ☞ P2X3

o ↑  NGF  ☞ TrKA

☞ Hyperalgésie  I

39
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o Processus important du développement 

néoplasique

o Formation de nouveaux vaisseaux sanguins 

à partir de vaisseaux préexistants

☞ Croissance tumorale 

☞ Propagation métastases

ANGIOGENÈSE ET COX-2

o Sur-expression Cox-2

40

Dans une tumeur, la vascularisation est généralement inadéquate : construite dans la hâte, 

elle est tortueuse, mal organisée et comporte des shunts artérioveineux. 

Elle oppose souvent une résistance importante au flux sanguin. La pression des fluides 

interstitiels est forte à cause de la forte perméabilité de ces vaisseaux et aussi de l’absence 

de vaisseaux lymphatiques. Cette pression facilite l’exportation, et freine l’importation 

des médicaments anticancéreux (Bergers and Benjamin LE, 2003 ; McMahon G, 2000). 

41

Surexpression de COX-2: 
Chiens:
o Carcinomes mammaires, prostatiques   

épidermoïdes, vésicaux

o Mélanomes   

o Ostéosarcomes

Chats:
o Carcinomes épidermoïdes et vésicaux

Expression faible de COX-2: 
Chiens:
o Mastocytomes

o Lymphosarcomes  

o Hémangiosarcomes

Chats:
o Tumeurs mésenchymateuses (fibrosarcomes)

o Carcinomes mammaires, pulmonaires, intestinaux

o Lymphomes

d’après O. Keravel EIFFELVET
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Treatment of feline mammary tumours
using chemotherapy, surgery and a COX-2
inhibitor drug (meloxicam):
a retrospective study of 23 cases
(2002–2007)*

J. F. Borrego1, J. C. Cartagena2 and J. Engel3

1CMA Hospital, Nexo group, Valencia, Spain
2Old Golfhouse Veterinary Group, Watton, UK
3Best Friends Veterinary Group, Broadway Veterinary Hospital, Peterborough, UK

Abstract
The efficacy of a treatment combination of a COX-2 inhibitor (meloxicam), chemotherapy and surgery

in 23 cats with histologically confirmed mammary gland adenocarcinoma was evaluated. All of the

cases underwent an aggressive surgery with concurrent doxorubicin-based chemotherapy.

Meloxicam was given orally starting the day after surgery and was continued indefinitely. Serum

renal parameters were measured every 3–5 months. Three cats developed azotemia, whereas in four

other renal parameters increased but remained within normal limit. The Kaplan–Meier median

survival time was 460 days. The Kaplan–Meier median disease free interval was 269 days. The survival

times are similar to other studies, not supporting the use of this treatment combination. Prospective

studies with a higher number of cases are warranted to investigate the utility of this multimodality

protocol for the treatment of feline mammary tumours.

Keywords
chemotherapy, COX-2
inhibitor, feline, mammary
tumours, surgery

Introduction

Mammary tumours are among the most common

neoplasms in cats accounting for 17% of tumours in

females of this species.1 Their biological behaviour

differs from the dog and is usually aggressive

with reported malignancy rates close to 90%.1,2

Feline mammary carcinoma (FMC) tends to have

a high growth rate and also a high metastatic

potential.1,2 The most common metastatic locations

are lymph nodes, lungs, pleura and liver but others

have also been reported.1 – 5 Tubular, papillary

and solid adenocarcinomas are the most common

*This work was presented in part at the WORLDvetCANCER
meeting, Copenhagen, February 2008.

histological types.1,2,6 Tumour size has been shown
to be a prognostic factor with FMCs greater than
3 cm in diameter having a less favourable prognosis
and median survival times (MSTs) ranging from
4 to 12 months.3,4,7,8 Ovariohysterectomy before
1 year of age reduces by up to 86% of the risk of
developing a mammary tumour in cats.9

Surgery remains the standard of care treatment;
however, adjuvant doxorubicin-based chemother-
apy has been suggested to increase overall survival
time (ST) in cats with mammary tumours.3 In
contrast, in a more recent study, the use of adjunc-
tive chemotherapy was of no benefit in prolonging
ST or disease free interval (DFI) in feline mam-
mary tumours.5 The type of surgery performed
(conservative versus radical) has been related to

Correspondence address:
J. F. Borrego
Department of Medical
Sciences
University of
Wisconsin-Madison
2015 Linden Drive
Madison, WI 53706-1100
USA
e-mail: bor-
rego@svm.vetmed.wisc.edu
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DOI: 10.1177/1098612X12442041
jfms.com

Introduction
Transitional cell carcinoma (TCC) is the most prevalent 
neoplasm of the urinary bladder in dogs and cats.1,2 The 
most common tumour location in dogs is at the trigone.3 
However, in the largest study of feline bladder TCC 
to date, 55% of 20 tumours occurred at sites distant to 
the trigone.4

Several risk factors have been identified in dogs, 
including female gender, breed (Scottish Terrier, Shetland 
Sheepdog, Fox Terrier, Beagle, West Highland White ter-
rier and Airedale Terriers), obesity, exposure to topical 
and environmental insecticides, local industrial activity 
and possibly cyclophosphamide treatment.5–9 However, 
risk factors are largely unknown in cats, although older 
cats and male cats appear to be predisposed.4,10,11

In canine studies, treatment may involve surgery 
and/or medical management. Treatment by surgery 
alone, using partial cystectomy, resulted in median 
survival times (MST) of 8612 and 106 days.13 However, 
owing to the trigonal location of TCC in dogs and the 
difficulty in achieving complete surgical margins, 
several studies have focussed on medical manage-
ment. Chemotherapy regimes used in dogs with TCC 
have included an anthracyclin with a platinum drug; 

doxorubicin with cyclophosphamide; intravesicular 
thiotepa; carboplatin with piroxicam; cisplatin; mitox-
antrone with piroxicam, gemcitabine with piroxicam; 
and vinblastine; with MST of 358, 259, 57, 161, <180, 
350, 230 and 147 days, respectively.12,14–19 Therapy 
with the non-steroid anti-inflammatory drug (NSAID) 
piroxicam given alone resulted in an MST of 181 days 
in 34 dogs, with six complete/partial remissions and 
18 dogs with stable disease.20 Therapy with another 
NSAID, deracoxib, given alone resulted in an MST of 
323 days in 26 dogs, with four partial remissions and 
17 dogs with stable disease.21

Clinical features, survival times and 
COX-1 and COX-2 expression in 
cats with transitional cell carcinoma 
of the urinary bladder treated with 
meloxicam

Nicholas X Bommer1, Alison M Hayes2, Timothy J Scase3 and 
Danièlle A Gunn-Moore1

Abstract
Records of 11 cats with transitional cell carcinoma of the urinary bladder, which had been treated with meloxicam, 
were reviewed for signalment, duration of clinical signs prior to diagnosis, results of diagnostic imaging, whether 
or not concurrent surgery was performed and survival. Immunohistochemical expression of cyclo-oxygenase-1  
(COX-1) and cyclo-oxygenase-2 (COX-2) was assessed in the tumours of seven cats. Tumour location varied 
greatly. The cats had a mean age of 13 years. Three cats had a previous diagnosis of feline idiopathic cystitis of 
up to 2008 days duration. Ten of the cats showed clinical improvement (reduction of haematuria and/or dysuria), 
with a mean survival time (MST) of 311 days (range 10–1064); 1-year survival of 50%. All seven bladders assessed 
for COX staining were COX-1 positive and five were COX-2 positive. The MST for the COX-2-positive cats was 123 
days, the MST for the COX-2-negative cases was 375 days.
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Study of feline oral squamous cell carcinoma: Potential target for
cyclooxygenase inhibitor treatment
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Abstract

Oral squamous cell carcinoma (OSCC) is associated with high morbidity and mortality. A potential target for OSCC treatment is
cyclooxygenase-2 (cox-2). Pet cats with naturally occurring OSCC may offer the opportunity to study anticancer activity of cox
inhibitors. Cox-2 expression in feline OSCC was determined by immunohistochemistry. High intensity cox-2 immunoreactivity was
detected in 6 of 34 (18%) feline OSCC samples. Weak immunoreactivity was noted in 22 OSCCs and in epithelial cells from oral
mucosa of clinically normal cats. Pharmacokinetics of a cox inhibitor (piroxicam, 0.3mg/kg) were studied in carcinoma-bearing cats
to confirm a dose for follow-up trials. The average peak serum piroxicam concentration (948 ng/ml, which inhibited cox-2 activity)
and serum half-life (15.9 h) were similar to that in normal cats. These results provide information (cox-2 expression as an inclusion
criteria, 0.3mg/kg daily piroxicam) for the design of follow-up trials of cox inhibitor treatment in pet cats with OSCC.
r 2007 Elsevier Ltd. All rights reserved.

1. Introduction

More than 300,000 people are diagnosed with oral
squamous cell carcinoma (OSCC) worldwide each year
[1]. OSCC is an aggressive malignancy which is
associated with high morbidity and mortality rates [1].
New targets for the prevention and treatment of this
form of cancer are needed. One of the more recently

proposed, potential targets for OSCC prevention and
treatment is cyclooxygenase-2 (cox-2) [1,2].

Cox-2 is thought to have an important role in cancer
development and progression [2,3], and cox-2 has been
reported to be overexpressed in more than 75% of
human OSCC samples [4]. Cox-2 and cox-2 products
have been postulated to be involved in several aspects of
cancer development and progression including: (1)
inhibition of tumor cell apoptosis, (2) increased angio-
genesis, (3) increased cancer invasiveness, (4) enhance-
ment of inflammation with recruitment of growth
factors, (5) immunosuppression, and (6) conversion of
pro-carcinogens to carcinogens [3]. Although studies in
OSCC have been limited, studies in this and other forms
of cancer have demonstrated that drugs which inhibit
cox-2 have anticancer activity and may enhance the
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EPISODE 2
Utilisation des CSOM chez le chat douloureux
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