USE OF MELOXICAM FOR THE TREATMENT OF RESPIRATORY
DISEASES IN PIGS 5 BACKGROUND OF THE INVENTION 1.
TECHNICAL FIELD The invention relates to the use of meloxicam or a
pharmaceutically acceptable salt thereof for preparing a pharmaceutical
composition for the treatment or prevention of respiratory diseases in
pigs. 10 2. BACKGROUND INFORMATION Respiratory disease in pigs
belongs to the most important health problems in swine production.
Porcine respiratory disease is primarily caused by infectious agents but
enwronmental factors have strong |nfluence The elevant ath
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production. orcme respiratory disease is primarily caused by infectious agents, but

environmental factors have a strong influence. The relevant pathogens include

1S mycoplasmas, bacteria and viruses (e.g. Christensen, G., Sorensen, V., & Mousing, J.
(1999). Diseases of the respiratory system. In Diseases of swine, eds. Straw, B. E.,
D'Altaire, S., Mengeling, W. L., & Taylor, D. I, pp. 913-940. Jowa State University Press,

Ames, lowa).

20 The most important measures for the control of porcine respiratory disease are to improve
herd management and housing conditions and intreduce a vaccination programme.
However, if pigs have developed respiratory disease, they have 1o be treated.

Current therapy of porcine respiratory disease includes treatment with antibiotics, The
successful use of various types of antibiotics is described, including P-lactams, guinolones

25 and tetracyclines (e.g. Lang, L, Rose, M., Thomas, E., & Zschiesche, E. (2002}, A fieid
study of cefquinome for the treatment of pags with respiratory disease. Revue Med Ver 8-9,

575-580).
It is known that Cyclooxigenase-2 (COX-2) plays a relevant role in the pathophysiology of

30 porcine pleuropneumonia caused by Actinobacillus pleuropneumoniae. Isolated porcine

alveolar macrophages increase their COX-2 activity afier exposure to Actinobacillus

-1-



30 porcine pleuropneumonia caused by Actinobacillus pleuropneumoniae.
Isolated porcine alveolar macrophages increase their COX-2 activity after
exposure to Actinobacillus -1 pleuropneumoniae (Cho, W. S. & Chae, C.
(2003b). In vitro effects of Actinobacillus pleuropneumoniae on inducible
nitric oxide synthase and cyclooxygenase-2 in porcine alveolar
macrophages. Am.J Vet Res. 64, 1514-1518). Moreover, in situ
hybridisation (Cho, W. S. & Chae, C. (2003a). Expression of
cyclooxygenase-2 in swi ly5 i it i ll .
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ser extent, flunixin 15 decrease fever induced by experimental infection
with sActimttsauitug yledrssa et drraw desilinidie srversiigéts, A.,
Vemooy, J. C., Van Nes, A., & Verheijden, J. H. (1994). Effects of
ketoprofen and flunixin in giﬁs experimentally infectgeéi wit Actig?batgillys ‘ment
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(Swinkels, J. M., Pijpers, A., Vernooy, J. C,, Van Nes, A., & Verheijden, 1. H. (1994).
Effects of ketoprofen and flunixin in pigs experimentally infected with Actinobacillus
pleuropneurnoniae. J Ver Pharmacol Ther 17, 299-303). However, no effects on fung
lesions were observed. Ketoprofen was further tested in a controlied, blinded clinical field
study (De Jong, M. F., Sampimon, O., Arnaud, J. P., Theunissen, G., Groenland, G., &
Werf, P. J. A clinical study with a non steroid antiinflammatory drug. 14, 659. 1996.

TPVS). In this study, ketoprofen had no effect on clinical score, relapse or cure rate.

Indomethacin alleviated experitnental endotoxin-induced respiratory failure in pigs (Olson,
N. C.. Brown, T. T., Anderson, J. R., & Anderson, D. L. (1985). Dexamethasone and
indomethacin modify endotoxin-induced respiratory failure in pigs. J.Appl.Physiol. 58,

274-284).

Meloxicam is a non steroidal anti-inflarnmatory compound that belongs to the oxicam class
and exerts potent anti-inflammatory, anti-exudative and anti-pyretic activity. The efficacy

of meloxicam as an adjunctive therapy, in the treatment of respiratory infections in cattle



Indomethacin alleviated experimental endotoxin-induced respiratory
failure in pigs (Olson, 25 N. C., Brown, T. T., Anderson, J. R., & Anderson,
D. L. (1985). Dexamethasone and indomethacin modify
endotoxin-induced respiratory failure in pigs. J.Appl.Physiol. 58,

274-284). Meloxicam is a non steroidal anti-inflammatory compound that
belongs to the oxicam class 30 and exerts potent anti-inflammatory,
anti-exudative and anti-pyretic activity. The efficacy of meloxicam as an

adjnelive &h&g@qyomh}ee&r&ﬁmﬁQxfom‘c@%?wset&ryrmé%%s)% 'Qegﬂ'm:%t o MMA

has been widel Yy proven. Recent meloxicam was aggrove for the

tredtiReHt Of MMAZ QR dCheA hé’f‘%%“eh@b%)ﬁa Xfed Phattharg i raergiergsorders in

355360 and toeomatmndiserdensiion igauitoecHs 1 &:ah (20@3) Berl
Munch Tierarztl Wschr 116: 421-426). 5 A review article (Lees, P. (1991).

The pharmacokinetics of drugs used in the treatment of respiratory
5 dissasesvin:catielane Pigsoen: hehiaifiald pkhtéti BrobdReyalsMetu@adleatment of

f%}é?@gs; Q@Jw@fma% ?ﬁd iy the s&mea} Rf fes gég%(xr%éﬁ?&f?fom

in cattle and pigs. The pu on rea for NOR-steroi
anﬁrimawat@m%ﬁuggcbpatawfcsfesig@%@f@emwyé&tmwzmtwgaaﬁgligs The

only lists,siata-fer aattie Ach cingi MelaxcAMntR.bhe e AMEIPIGAWER almost

conjunction with antlblotlcs in bovine respiratory disease is well-
estbNENE EEARR" M Ipripplaycadairisding mgwkkiRga, K. (2000).
10 Effekeeigest mmhma@becmnwemmwedm@cmmbe@mﬂw disease is well-

Krank uf bei temw

ra?rlsgf © g?grﬁcgl 2%%%)4) a’r% (?regls eré %UE%GIQ Illlgogvégb Eff te der
da@lmimﬁmﬁ@wmm Ofeheloxicarnf] dep@sawft‘rmrcemlpafdm Rmdem mit
disgase, tasspnhlilyavalableninee e, phamanekingtics }Qgpggﬁean&i the EU.

cattle differ substantially for meloxicam (plasma’ ‘half-time in cattle’is 2
ho(ﬁ?%wf’éré%\%afe.gozfs’%m%)m.agum@f@@%%mmoﬁtfh@mr?éory disease
ts sucepsshylusainbmeloxicam in cattle should also be beneficial for pigs.

Since the pharmacokinetics in pigs and cattle differ substantially for meloxicam (plasma
half-time in cattle is 26 hours whereas itis 2.5 hours in pigs), there is no expectation that

the successful use of meloxicam in cattle should also be beneficial for pigs.

Moreover, the causative agents for bovine and porcine respiratory disease differ

substantiaily.

The problem underlying the present invention was to provide a medication for the
25 prevention or treatment of respiratory diseases in pigs, one of the most important health

problems in swine production.

BRIEF DESCRIPTION OF THE INVENTION
30 It has been found surprisingly that meloxicam can be used for the treatment or prevention

of respiratory diseases in pigs.



20 Moreover, the causative agents for bovine and porcine respiratory
disease differ substantially. The problem underlying the present invention
was to provide a medication for the 25 prevention or treatment of
respiratory diseases in pigs, one of the most important health problems in
swine production. BRIEF DESCRIPTION OF THE INVENTION 30 It has
been found surprisingly that meloxicam can be used for the treatment or
prevention of respiratory diseases in pigs -3 Accordingly, the invention
relates to the use of meloxicam or a pharmaceutically acceptable salt
thereof for preparing a pharmaceutical composition for the treatment or
preveniidingf réspiratoiyrdiseases irepigSivoreove pr thehavasteically
relates
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as at least one antibiotic selected from the group consisting of B-lactams, quinolones,

tetracyclines, sulfonamides, fenicoles and macrolides.

Another aspect of the invention is a ready-to-use two-component system for the treatment
of respiratory diseases in pigs, wherein

(a) one component contains meloxicam and a pharmaceutically acceptable carrier; and
(b) the other component contains at least one antibiotic selected from the group
consisting of B-lactams, quinolones, tetracyclines, sulfonamides, fenicoles and macrolides

and a pharmaceutically acceptable carrier.

Still another aspect of the invention is an article of manufacture comprising packaging
material contained within which is a composition consisting of meloxicam and a
pharmaceutically acceptable carrier, and a label which indicates that said composition ¢an

be used to treat or prevent respiratory diseases in pigs.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. I shows the incidence of fever {rectal temperature 2 40.56 °C} in percent following
the first treatment in a group of pigs treated with oxytetracycline and meloxicam (¢}, in a

group of pigs treated with oxytetracycline alone {0), and in the untreated control (A).



and a pharmaceutically acceptable carrier. 20 Still another aspect of the
invention is an article of manufacture comprising packaging material
contained within which is a composition consisting of meloxicam and a
pharmaceutically acceptable carrier, and a label which indicates that said
composition can be used to treat or prevent respiratory diseases in pigs.
25 BRIEF DESCRIPTION OF THE DRAWINGS Fig. | shows the
incidence of fever (rectal temperature? 40.56 C) in percent following the
fi fslf;‘geﬂm ﬂﬁk@ﬁ@@? Sogs feeatetwith .%M&Eﬁ@é@!i&lﬁr%ﬁgng lesions caused
meloxicam (0 ), in.a_ 30 group of pigs treated with oxytetracycline alone
(0)PUAEPRT PRI BhtRE Rt I LRSI RYS (BTRY beshvnentiadurmityc) B 14-
meloxicam in drinking water in reducing lung lesions caused by
experimental Swine Influenza Virus (SW) infection on study days 7 and
14.5 DETAILLED DESCRIPTION OF THE INVENTION Preferably the

5 invBkiied ke BEeB kS (RaRiIFOBfOReldicaivigN Alpharmaceutically
acceptable salt thereof for preparing a pharmaceutical composition in a
fog}%%_t%pl_e for s¥spemic or oragadminiistration,for the treatment or._. .
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Meloxicamn (4-hydroxy-2-methyl-IN-{5-methyl-2-thiazolvl}-2H-1,2-benzothiazine-3-

10 carboxamide-1,]-dioxide} of formula

CH
3
0..0 /=
S NS
N—CH, Y
P NH
I}
OH O

is an active substance which belongs to the group of NSAID’s (non-steroidal-
antiinflarnmatory drugs). Meloxicam and the sodium and meglumine salt thereof (IN-
methyl-D-glucamine saltj are described in EP-A-0 002 482,

15
Meloxicam may be used according to the invention in the form of a physiologically
acceptable acid addition salt. By physiologically acceptable actd addition salts are meant,
according to the invention, the meglumine, sodium, potassium or ammonium salt,

preferably the meloxicam meglurnine salt.

20 In afurther preferred embodiment the pharmaceutical composition is administered
corresponding to a daily dose of meloxicam ranging from 0.01 mg/kg to 5.0 mg/ke,

preferably from 0.1 mg/kg to 3.5 mg/kg, in particular from 0.2 to 2.0 mg/kg.
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IS an active substance which belongs to the group of NSAID's
(non-steroidal- antiinflammatory drugs). Meloxicam and the sodium and
meglumine salt thereof (N- methyl-D-glucamine salt) are described in
EP-A-0 002 482. 15 Meloxicam may be used according to the invention in
the form of a physiologically acceptable acid addition salt. By
physiologically acceptable acid addition salts are meant, according to the
invention, the meglumine, sodium, potassium or ammonium salt,

Pre %rg@%ﬁb%mﬂ%%ﬂsmsmg e 33 2dthiRi dferthes rigfesirsble for injection,
empo

iment the pharmaceutical composition is administered
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5.QamafkaarRreferabbikfreny Qe snadkoptarasGip ke particular from 0.2
to 2.0 mg/kg. -5 The pharmaceutical composition is preferably

administered in a form suitable for injection, in particular for intramuscular
injéctieablermieroan ioraasion st i 1P RdiriaR Rl Vit A0 002

dripkingniatarReas iR iassing prieesteA suitable injection formulation
is disclosed for example in Example 25 of EP-A-0 002 5 482, which is

hereby incorporated by reference. Furthermore, such injection solutions
mé&yreiditionacbonieskinexelplanisranladhonaly Qg ttRcHERglected from

lecithin, luconic agiduiariaticatidcRNasaReric:acih APFIRPIAIGRIEDTA or the
salts thereof as disclosed in the Examples | t? P?I:O the Intern tion?IAPa]ten{t
Applie ABROAFC B9 R8I G AT RIS Heh§ i MO HESTARERRBY AdTaT &S “20 o
10vMoraever anviniectiomaelytiatnaiomeloxicatfefendeeedleless injections

is disclosed in the International Patent Application WO 03/049733, which

is hereby incorporated by reference. Suitable water soluble granules for
adMinestyetion WWWQtW&@rWE%%% ﬁ?t"e%%‘iﬁﬁlﬁ'ﬁ injections 1s disclosed in the

International Patent Application WO 03/049733, which is hereby incorporated by

reference.

Suitable water soluble granules for administration via drinking water or as top dressing on

feed are for example disclosed in the International Patent Application PCT/EPG3/11802,

which is hereby incorporated by reference.

In a preferred embodiment of the invention the meloxicam granules contain a binder which
may be selected from among hydroxypropyl-methylcetlulose, polyvinylpyrrolidone,
gelatine, starch and polyethylenegiycolether, preferably hydroxypropyl-methylcellulose,
polyvinylpyrrolidone and polyethyleneglycolether, most preferably hydroxypropyl-

methylcellulose and polyvinylpyrrolidone.

In another preferred embodiment of the invention meloxicam granules contain a sweetener,
which may be selected from among sodium saccharine, aspartame and Sunett®, preferably

sodium saccharine or aspartame.



10

20

30

feed are for example disclosed in the International Patent Application
PCT/EP03/11802, 15 which is hereby incorporated by reference. In a
preferred embodiment of the invention the meloxicam granules contain a
binder which may be selected from among
hydroxypropyl-methylcellulose, polyvinylpyrrolidone, gelatine, starch and
polyethyleneglycoiether, preferably hydroxypropyl-methylcellulose, 20
polyvinylpyrrolidone and polyethyleneglycolether, most preferably

hygmwﬂpyﬂmmﬁw@aﬁukageoam]mﬂwmmy%lmﬁm A &ntaining a
prel errgd erQbodl oft e in entd? meloxmam&gc!ﬂﬁles (ﬁﬁj\tam a
swesteher AkRic maynbé' Q&GO AMOhe 40U M WsE dHARRENS. apple
aspartanre and Suatett@r)@;, prefarhbhhc2Bysbaliumi sgecthappie Bavouring.
aspartame. -6 Particularly preferred according to the invention are

meloxicam granules containing a flavouring agent which may be selected
frofrisamrstgiahilpacisone yri avdoring gpplelchl av odririgtzmeron ikasleging from
prafesablydoneyfianeuring,and aprie flavouring 2.H180, PAHCMA Yiucose, tactose

preferred are meloxicam granules in which the carrier is 'selected from
an?éﬁ%ﬁ’é&o%%ﬁﬁ%%%b]ﬁﬁ?ﬁﬂfﬁIOWﬁfB?Gsﬁ&%?&egﬁﬁb%gﬂiﬁ??‘epreferably-

glucose, lactose or sorbitoi, more preferably glucose or lactose, most

preferahbl ose M referred are the IIowmg granules of
mgﬁg}ﬁ? argfgr EE%%E gwﬁl B M mZ?omE%l% granules Recipe: 15 g/100 g

Meloxicam 0.6 Meglumin 0.42
Example A

{.6% meloxicam sranules

Recipe:

g/100 g
Meloxicam 0.6
Meglumin 0.42
Hydroxypropylmethylceilulose 13.00
Povidone 2.00
Glucose monohydrate G398
Example B
1.2% meloxicam granules
Meloxicam 1.2
Meglumin 0.84
Hydroxypropylmethylceltulose 3.00
Collidonez 25 2.0
Glucose Monchydrate 92.96
Example C

0.6% meloxicam granules
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Hydroxypropylmethylcellulose 3.00 Povidone 2.00 20 Glucose
monohydrate 93.98 Example B 1.2% meloxicam granules Meloxicam 1.2
25 Meglumin 0.84 Hydroxypropylmethylcellulose 3.00 Collidnne 25 2.0
Glucose Monohydrate 92.96 30 Example C 0.6% meloxicam granules -7
Meloxicam 0.6 Meglumin 0.42 Pharmacoat 606 4.0 Macrogol 6000 1.0 5
Acesulfame K 0.3 Lactose 93.68 Example D i0 0.6% meloxicam granules
Meloxicam 0.6 Meglumin 0.42 Pharmacoat 606 4.75 Macrogol 6000 025

Meloxicam 0.6

Meglumin 0.42
Pharmacoat 606 4.0
Macrogol 6000 1.0
Acesulfame K 0.3
Lactose 03.68
Example D

0.6% meloxicam Eranuleé

Meloxicam 0.6
Meglumin (.42
Pharmacoat 606 4.75
Macrogol 6000 0.25
Acesulfame K 0.3
Liguid vanilla flavouning 0.05
Lactose ' 93.63

Particularly preferred are meloxicam granules in which the content of meloxicam is
between 0.05 % and 4 %, preferably between 0.1 and 2 %, preferably between 0.3 % and
1.8 %, more preferably between 0.4 % and 1,5 %, most preferably 1.2 %. Alsc particularly
preferred are meloxicam granules which contain meglumin and meloxicam in a molar ratio

of about 9:8 to 12:8, preferably 10:8.

Meloxicam can be used according to the invention to treat or prevent respiratory diseases
in any breed of swines. Preferably pigs selected from the swine breeds American Landrace,
Armerican Yorkshire, Angeln Saddleback, Arapawa Island , Ba Xuyen , Banty, Bazna,
Beijing Black , Belarus Black Pied , Belgian Landrace, Bentheim Black Pied, Berkshire,
Black Slavonian, British Landrace, British Lop , Bulgarian White , Cantonese , Chester
White, Czech Improved White , Danish Landrace, Dermantsi Pied, Duroc, Dutch

Landrace, Fengjing , Finnish Landrace, French Landrace, German Landrace,

8-



15 Acesulfame K 0.3 Liquid vanilla flavouring 0.05 Lactose 93.63
Particularly preferred are meloxicam granules in which the content of
meloxicam is between 0.05 % and 4 %, preferably between 0.1 and 2 %,
preferably between 0.3 % and 20 1.8 %, more preferably between 0.4 %
and 1,5 %, most preferably 1.2 %. Also particularly preferred are
meloxicam granules which contain meglumin and meloxicam in a molar
ratio of about 9:8 to 12:8, preferably 10:8. Meloxicam can be used

accoidingstashie:iovesHion, o dreatios D IemepiHRs PHateny: 4 sRaSE Il &MMtalian
bre dﬂ(afr E;scvcvzi%%'ihftﬂ?g Ikp%j.s cted from the swine breeds American :
Lan%‘?ace, MEtican Yorkenire RSl s&AdElEcl-asa FRGE: lstagrBlack-
Ba Xbyerd.aBaihi@ditasBeljiNgBtadkan Bélan ¥Bigek Mikd) BeigiaMinzhy |
La ~Be ' ' rkshi lack Slavanian, British ‘
L B R L, MO S N Nt Norweain
SCzeciimpsrdvEabahida T aRishri Seadacad Blrekalhsified Natirec, FRxtah, Poland

LandraceREEREIiNE, SIS kandacsy foisnei | a0drace 1G8IMaN Tamworth
Lan.g{ace -8 GI%%ster%hire Old Spots, Guinea Hog, Hampshire ’
o’l

HerefoPd Vissuc H5ERan TaRabe ARG rcES Finfheky késshkiakdpershan, in

Kunekiméz; haroinind, drarge: Blati:t BagerBlada whitenbage R Landrace,

Lit ' iveM litsa, Meishan, Middle White, Minzhu , Mong

G e SR TR B g Lendrace
1N orive gigHascan drdeeaitsstibav tsliamt, 1 xididzSaney parsdrBlackytion.

Philippine Native , Pietrain, Poland China, Red Wattle, Saddleback,

Spats, Swabian-Hall, Swedish Landrace, Tamwarth, Thuoc Nhieu,

o FLRE 1St i S POl ARG AL W Aol an

particibértidperioahl | aridcaderBelyinprdgndraceinBiighiiandtaganBamnish

Laqg{r%g%ji% tglrﬂ andgggserlginni h Landrace, French Landrace, German

%{ ona nicoles, and macrolides.
Landrace, Italian Landrace

Most preferred are amoxicillin, ,0xytetracycline, florfenicol, tylosin, tilmicosin and

15 sulfamethazine

The dose of antibiotic is not critical per se and depends strongly on the different efficacies
of the antibiotics used. As arule up to 150.0 mg/kg, preferably from 0.1 mg/kg to 120

mg/kg, in particular from 10 to 110 mg/kg of an antibiotic are co-administered together

with meloxicam.

20 The following dose ranges are most preferred:

Amoxicillin: 5 to 30 mg/kg, in particuiar about 10 mg/kg,

Oxytetracyciine: 20 to 70 mg/kg, in particuiar about 30 mg/kg;
Florfenicol: 10 10 20 mg/kg, in particular about 15 mg/kg,
Tylosin: 10 10 25 mg/kg, in particular about 16 mg/kg,

9.



to and Pietrain can be treated with meloxicam according to the present
invention. Furthermore preferred is the administration of meloxicam is in
conjunction with an antibiotic, preferably selected from the group

consisting of (3-lactams, quinolones, tetracyclines, sulfonamides,

fenicoles, and macrolides. Most preferred are amoxicillin, oxytetracycline,
florfenicol, tylosin, tilmicosin and 15 sulfamethazine The dose of antibiotic
is not critical per se and depends strongly on the different efficacies of the
antipigfics ysed. As a rule up to 15@.90@*@(5%@@{%@%&%0% & bamgdkg o
120 mg/kg, in particular from 10 to 110 mg/kg of an antibiotic are
co-administered together with meloxicam. 20 The following dose ranges
areSuigshaneteneed: Amoxicillin: 5 ta8@omglkggikeparticuiarn abdet1 000 mg/kg.
mg/kg, Oxytetracyciine: 20 to 70 mg/kg, in particular about 30 mg/kg;
Florfenicol: 10 to 20 mg/kg, in particular about 15 mg/kg, Tylosin: 10 to 25
mg/kg, in particular about 16 mg/kg, -9 Tilmicosin: 5 to 30 mg/kg, in
partieylsirlR toc2imgikgatiSulfameaihazine:8onto t&0mglkg Wittpariictdaning use

abOL#'[ 1Q0 mafkg. ,The T11)_hhra‘se '.'co;aﬁdm%pistra on" (p&' "administration in :
S contt S QSR AT d an %waouc is IF%CH(FLG Lo embrace a umstmti_%n 01 each agent in a
conjuriction with"), in defining use 5 of meloxicam and an antibiotic, 1S

interdechtialenabrecia adegimstrdtionw OF pavidagentiviz cHecsentimrsalainesduction
in aoﬁgé%ga willjprovide, heneficial effacts,in.Ray E%%_@W@%%t%@;naﬂan. The

the symptoms of the respiratory disease in the affected pig of the'drug
conihingtigre THECPHIA RIS TS FreHBEHstEREAISTRIEESE G L5a MR ST BRI

thesgrRaeMSINRshstaptialys siiiapeRus BaRReiosUEhasIRRiSINGIxed ratio
capsule or ing'_ection solution h,a,vipg a fixed ratio to of these active agents

or iR THURTHAED YoPRiPAtE CHBHIUR FoP PAEHE GRRYcS 1 ach agent

Accordingly, meloxicam and the antibiotic may be co-administered in a combined form, or
separately or separately and sequentially wherein the sequential administration is

preferably close in time.

15 Preferably the medicament according to this inveniion is used for the prevention or

treatment of Porcine Respiratory Disease Complex in growing or fattening pigs; or

for the prevention or treatment of respiratory diseases in pigs caused by mycoplasmas, 1

particular Mycoplasma hyopneumoniae, Mycoplasma hyorhinis,

for the prevention or treatment of respiratory diseases in pigs caused by bacteria in
20 particular Actinobacillus spp., in particular Actinobacillus pleuropneumoniae, Bordetella
bronchiseptica, Pasteurella multocida, Arcanobacterium pyogenes, Streptococcus spp, and

Staphylococcus spp.., ot

for the prevention or treatment of respiratory diseases in pigs caused by viruses, in
particular Swine Infiuenza Virus, Aujetzky's Virus, Porcine Reproductive and Respiratory
25 Syndrome Virus, Porcine Circovirus, and Transmissible Gastroenteritis and Porcine

Respiratory Coronavirus.
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Accordingly, meloxicam and the antibiotic may be co-administered in a
combined form, or separately or separately and sequentially wherein the
sequential administration is preferably close in time. 15 Preferably the
medicament according to this invention is used for the prevention or
treatment of Porcine Respiratory Disease Complex in growing or fattening
pigs; or for the prevention or treatment of respiratory diseases in pigs
caused by mycoplasmas, in particular Mycoplasma hyopneumoniae,

Mystptaseie dyprhinitdontie: iR vento nerid ealtnest afuRIibatRNbrevention or
diseases in&ij s caused bg bacteria in 20 %g/ic lar Actinopacillus spp., in
cti

particiiar ActinoB st e FS phelFhess, B Vaetala s Bremeapteae:
Pagtemaiiaifulideidenrireanthra Stetieni pyogentsp Bite Ptocacells spPocida,
and SPARIOS GRS SAR TALIENG RIS YRIAD Ol ERITEN, Of Keshiatoy
diseases in pigs caused by viruses, In particular Swine Infidenza Irus,
AuRERPEYYVIRSPorcine Reproductive and Respiratory 25 Syndrome

Virus, Porcine Circovirus, and Transmissible Gastroenteritis and Porcine
Regpiratory Coronayirus. -10 Most preferably the medicament acc_ording};_|

to RS IVEPRIGH T FCLB G TG (ARVEIHG o1 AT SRS toRo e
diseasescdn. fligy catiseshdyi Myegpiasmetly ppretraniar RatBobacbius ample,
ple\%%i&%gpnr‘ggg ﬁé)riggtella btré){%%pise&gca, Pasteurella multoeida,

i enl 1] . .
Streptococcus SU% wine ir?ﬁuenza Irus, borcme Reproductlve and

Respiratory 5 Syndrome Virus. The Examples that follow serve to illustrate
the use of meloxicam according to the invention. They are intended solely
as possible procedures described by way of example, without restricting
the invention to their content. 10

Example ]

Efficacy of meloxicam in pigs with experimental Actinobacillus pleuropneumoniae
Infection

The study was a controlled, randomised and blinded exploratory study under experimental

conditions with a paraliel group design.

Crossbred pigs of about 10 weeks of age were challenged with a single intranasal
inoculation of Actinobacillus plenropneumoniae. The next day, pigs were included in the
study and treated if they fulfilled the following inclusion criteria: rectal temperature

>40 °C and clinical symptoms of acute or subacute infectious respiratory disease.

Twenty-four (12 castrated male and 12 female) pigs were included and randomly allocated

to three treatment groups with & pigs per group. The treatment groups were:

Group Treatment
1 Untreated
2 Oxytetracycline
3 Oxytetracychne and meloxicam

-11-



Example | Efficacy of meloxicam in pigs with experimental Actinobacillus
pleuropneumoniae 15 infection The study was a controlled, randomised
and blinded exploratory study under experimental conditions with a
parallel group design. Crossbred pigs of about 10 weeks of age were
challenged with a single intranasal 20 inoculation of Actinobacillus
pleuropneumoniae. The next day, pigs were included in the study and
treated if they fulfilled the following inclusion criteria: rectal temperature

>40e1an6alnigabsympiems Liecuia Mnsacyte ﬁ@ﬁ@'@hﬁ%% PRI QY secutive

disease. Twenty-four (12 castrated male and 12 female swere
|nc|%/éd°éﬁﬁ‘%?¥&8ﬁ?lﬂsa%g‘a¥é%ﬁ 9415 i aa%%@h%ﬁl? HitRegggs singte

perigj@tipn.The treatment groups were: Group Treatment 1 i Untreated 2
Oxytetracycline 3 Oxytetracycline and meloxicam -11 Meloxicam was
administered as 0.5 % solution, at 0.5 mg/Kg daily on three consecutive
SdayBsloygretraeyelfneths20l9ation gl athiong sotettonc{Gxytet(r)e20) 20 parameters
MOQ 853108 SRSt ReIGVADTSriRYia t@%}@wy@'&%%&f EHIGAY ment or

were incidence of fever, clinical parameters of respiratory disease,
deatfiel SRABNIRRPfeSSsas HRerRserepiageld afiye ahensiiruenanaredateser lobe and
spontangUstgatl.l hepercentage of affected lung tissue was calculated
by lobe and averaged for the total lung. to Challenge with Actinobacillus
pleuropneumoniae lead to severe pleuropneumonia within 12 hours.

10 Challenge with Actinobacillus pleuropneumoniae lead to severe plearopneumonia within

12 hours.

The incidence of fever {rectal temperature > 40.56 °C) following the first treatment was

lower in group 3 (# ) than in groups 1 {A), and 2 (0} (cp. Fig. 1).

The best treatment response in clinical parameters was observed in group 3.
The number of pigs which died during the three days following first treatment is displayed

below,

Group {n=8 per group) | Deaths

1 7
2
3 0

20
The mean extent of lung lesions was less severe in group 3 than in the other groups (see

below).
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The incidence of fever (rectal temperature > 40.56 C) following the first
treatment was lower in group 3 (,) than in groups 1 (A), and 2 (o) (cp. Fig.

1),

15 The best treatment response in clinical parameters was observed in

group 3. The number of pigs which died during the three days following
first treatment is displayed below. Group (n=8 per group) Deaths 17 21
3 0 20 The mean extent of lung lesions was less severe in group 3 than in
the other groups (see below). -12 Group Lung lesions (%) 160 235 3

14

ple

elpxiga IR AdEGeRs IgAntibiotic treatment effectively reduced fever,
clini i Iy disease, deaths, and the extent of lung
lesions i pigs with e%erimemal Actinobacillus

uroppeumnoniae-irgection. 5 Example 2 Efficacy of meloxicam in

drin kingB\NatJ H expﬁimenta! Swine Influenza Virus infection

Meloxicam in addition to antibiotic treatment effectively reduced fever, clinical symptoms
of respiratory disease, deaths, and the extent of lung lesions in pigs with experimental

Actinobacillus pleuropneumoniae-infection.

Example 2

Efficacy of meloxicam in drinking water in experimental Swine Influenza Virus

- Infection

10

i3

20

25

The aim of this study was to test the efficacy of meloxicam granules dissolved in drinking

water in pigs experimentally infected with Swine Influenza Virus (SIV).

The study was an open, negative controlled randomised laboratory study carried out

according to GCP at one site.

Meloxicam granules containing 6 mg meloxicam per gram were offered to the pigs in the
treatment groups (A+B) via drinking water in a concentration of 1 g granules per litre
drinking water ad fibitum for 7 consecutive days. This resulted in an actual meloxicam
uptake of 0.8 mg per kg body weight per day. The pigs in the control group (C) received

municipal dnnking water ad libitum.

30 pigs were infected with STV on study day 0. 10 pigs were allocated to each of the three
groups A, B, and C. Treatmeni {groups A and B) started after SIV chalienge on the same

day.

The study animals were clinically examined daily on study days 0-7 and 14. They were

weighed on study days 7 and 14. All animals of group A and 5 animals of group C were

13-



10 The aim of this study was to test the efficacy of meloxicam granules
dissolved in drinking water in pigs experimentally infected with Swine
Influenza Virus (SIV). The study was an open, negative
controlied.randomised laboratory study carried out according to GCP at
one site. 15 Meloxicam granules containing 6 mg meloxicarn per gram

were offered to the pigs in the treatment groups (A+B) via drinking water

5

10

15

20

in a concentration of 1 g granules per litre drinking water ad libitum for?
consecutjve days. This resulted jn an actual meloxicam uptake of 0.8 mg
perRY BURT Wi GREIRERGAPN FRENGE T T CBRBEIGTEMD e Mrbtaiveyp R and 5
muktedpahdnskisbevsateCadlibitondsp1pigs were infected with SN on

study day 0. 10 pigs were allocated to each of the three groups A, B, and

C. Treatment (groups A and B) started after Sly challenge on the same

dayl! 23lEheagiolydamimatkinerd ciinicatlyexamineshittaibdminstedy daysnuously in
0-7 14 ' aysn/eand.14. All animals of. .

oo e ey L rcanty
on &H5Hipadihe daveirermenhiiduar by ettt PO RS B ENensH brdieminidlS IV

of gr@siy Gronratudyidmeddiatdadhepaiondinding c%(ami%rﬁpﬂ}ﬁéh@stions by lung lobe
meloxmaJnr#ran]ule aézlmlnlstered continuously in 5 the drinking water at

an %Efr”o%i ate c?é'%/l ose of 0.8 mg/kg body weight significantly

alleviated the development of lung lesions caused by experimental

infegti i M, during the first week after challen ig..2 shows the
e o e S A B ) RS B Shi oA SN O iy i

day7uhevse o8 fagersiduisgmissow dffactéd. tvithi S\ relatotigesip (S study animals
(Megidnup ¢). ‘

Moreover, meloxicam~treated pigs reached significantly higher weight gains during the
two weeks following infection than untreated controls. Mean daily wet ghf gain in the
interval study day 0~7 was 557 g in meloxicam group A and 257 g in the control (5 study
animals of group C). In the interval study day 0~14 mean daily weight gain was 629 g in
meloxicam group B and 486 g in the control (5 study animals of group C).

The area under the curve of the clinical index score (CIS), a sum of the relevant clinical
parameters, over study days 0-7 was significantly smaller in groups A and B than in group
C.

‘Thus oral treatment with meloxicam granules at a dose of 0.8 mg meloxicam per kg body

weight per day for 7 consecutive was an efficacious treatment for SIV infection.
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value) was 8.9 % in meloxicam group A and 23.8 % in the control group (5
study animals of group Q. Moreover, meloxicam-treated pigs reached
significantly higher weight gains during the 15 two weeks following
infection than untreated controls. Mean daily weight gain in the interval
study day 0-7 was 557 g in meloxicam group A and 257 g in the control (5
study animals of group Q. In the interval study day 0-14 mean daily
weight gain was 629 g in meloxicam group B and 486 g in the control (5
study.animals of group Q. The area under the curve of the clinical index
score (CIS), a sum of the relevant clinical 20 parameters, over study days

0-7HiFHE ‘Eigfimraring SheallctiebmsingdcnrafiiBetRarsive dtowmrar T his ol
tre @MWK DE) oxigamiggaes:AL gigose of 0.8 mg meloxicam per kg

body weight per day for 7 consecutive was an efficacious treatment for
SIV infection. -14 Example 3 Field trial regarding the effect of melo.xicam

s5in theRoadsrnR&bghedery Disease Complex (PRDC) in growing /fattening
Pigs 3 Malerialz.and:Nethads A Medium. scale farm (560 sows), with -
previous history of rep‘urr?ng PSF?SC?“ pisoC és,i\ﬁ\ggr LelELHE B N episades, was
dolBEBintcleRindbindod srataajzabsusiries catvitutvats dhectitntoh 162 62

grojingranimaliwitth a meanaas o 9% days.abike grpRER! 8RR § I0ICAl i mals

signs. Animals were randomly allocated to 8 pens and divided into two
trediFerPgratn el Rt dde Seenfrad dbrided BuQ PaRdTcaHRREt BRI AR despect to
1feedjng conditignsmntbgangtisdrackgpaitndiiGrouRdledRE0 B8AaINGH BWroup 1
ppMm,E lorotetr line in the feed aver 8 consecutive days plus a single )
1 SR O & SR (S5 SHThd) GFdE ALt FoFr Cha o s o snele
GroMp Reiiyn rdoeie i80@sponicchlomtetiiogdinefiththe fead-32erGroup 2 (M)
CO@&%%B’Q)Q%%@H%@@HQWIIM in the feed over 8 consecutive days plus a single IM
injection of 0.4 mg/K g bodyweight meloxicam (Metacam® 2%, Boehrin ger Ingelheim
15 GmbH} at dO (n = 80). Clinical parameters were assessed as the daily Respiratory Score
(RS}, using a 3 point score (0 = absence of signs to 3 = abdominal breathing and
disordered general condition) over 8 consecutive days and the total number of additional
required injectable medications (AIM). Growth performance data for each group included
the Average Daily Gain (ADG) for the following trial periods: d90 to d117, d117 to d170
20 (slaughtering) and d90 to d170 of age. Mortality was also calculated for these time periods,
Slaughterhouse records per group, included the percentage of each lung surface (L.S)

affected by chronic and acute respiratory lesions.

Student’s t-Test and Pearson’s Chi-Square Test were used for the consequent comparisons
25 of means and frequencies between trial groups.

Resuits and Discussion

RS and AIM in the meloxicam group were significantly lower (p < 0.05) compared to the

control group

30
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injection of 0.4 mg/Kg bodyweight meloxicam (Metacam) 2%, Boehringer
Ingelheim 15 GmbH) at dO (n = 80). Clinical parameters were assessed
as the daily Respiratory Score (RS), using a 3 point score (0 = absence of
signs to 3 = abdominal breathing and disordered general condition) over
8 consecutive days and the total number of additional required injectable
medications (AIM). Growth performance data for each group included the
Average Daily Gain (ADG) for the following trial periods: d90 to dl 17, dI17

to %@aﬁ i@l %i%%*f&%ﬁ%? %&Qetglsqangh(?poé %Qﬁ},'\d%@'ﬂé{ m&&@% were

calculated for these time periods. Slaughterhouse records per group,

inQbEd HHerperde AbaREcHrescH Milfgi burface (LS) affected by chronic

and acute respiratory lesions. Student's t-Test and Pearson's Chi-Square

Test were used for the consequent comparisons 25 of means and

frefeHEidE baFeRH RET FBaRYE REJGI PN RtRsidl R P AmgeH eroups
5 thermi@loxichh @reupoiarebiignificantly lower (p < 0.05) compared to the

control group 30 -15 Same applies for LS affected by acute lesions (p <

0.01), while no differences were observed for LS in chronic cases (Table

1). THelpndIFSislat:drivsaniSiriddaneebetdth revealed significant

differences between groups 5atd90to d 117 (p < 0.05, Table 2). Table |

RS,.LS:Mean.(SD); AIM number (%) Treatment Group PC

Significance RS 0.70T(3#83)8M SPIP.51) p E 0.0289 AIM(%)
1418212 2%)a 2180@5Y%) X £4.226 Significance
RS 0.70 (0.63) 0.50 (0.51)" | p =0.0289
AIM (%) | W0/82(12.2%)° | 2/180(2.5%)° | x"=4.226
LS(chronic) | 5.96 (2.28) 591232 |p=0.893
LS (acute) | 3.71(1.81)° 2.64 (203 | p =0.0007
“®Values in a row with different superscripts differ significantly
10
Table 2 ADG: Mean (SD)
Trial Period
Group d90 to d117 | d117 tod170 | d90 to d170
PC 0.64 (0.09)" 10.89 (0.06) |0.81 (0.03f
M 0.67 (0.10)° | 0.89(0.06) | 0.82(0.037
15 Table 3 Mortality: Number of animals/group (%)
Trial Period
Group 496 to d117 | d117 to d170 | d90 to d176
PC 6/82 (7.32%)* | 1/76 (1.22%) | 7/82 (8.54%)
M 0780 (0.00%)" | 1780 (1.25%) | 1/80 (1.25%)

** Values in a column with different superscripts differ

significantly (p < 0.05; Table 2 and 3}
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LS(chronic) 5.96 (2.28)a 5.91 (2.32)' p = 0.893 LS (acute) 3.71 (1.81)'

2.64 (2.03) p =0.0007 " Values in a row with different superscripts differ

significantly 10 Table 2 ADG: Mean (SD) Trial Period Group d90 to d117

d117 to d170 d90 to d170 PC 0.64 (0.09)a 0.89 (0.06)' 0.81 (0.03)' M

0.67 (0.10) 0.89 (0.06)a 0.82 (0.03)a 15 Table 3 Mortality: Number of

animals/group (%) | Trial Period Group d90 to d117 d117 to d170 d90 to

d170 PC 6/82 (7.32%) a 1/76 (1.22%) 7/82 (8.54%) M 0/80 (0.00%) b

1/80 (1.25%) 1/80 (1.25%) ,,b Values in a column with different

superscripts differ. significantly (p <0.05; Table 2 and 3) -16 Under the

condifShE' b LTS tha Yedvdhisredrtiemnbhsiarce'eraeapirariaory signs as

signe:ass weltasdhboredutachoe @ lumbenakraarkachinircialitations are

antg%ijcl)('giﬁl .\rlrg(%d;%%iogt% ﬁrgmi[ldg:ative for the ‘pote t agti-_inflammatory

activity of meloxicam. The latter could BEcBmMe 8TANGAHIAMR ddfiatfTgeuld become
Smeagarabispieialiysvhersyss piraton)didieess sgiassociated siithssociated with

fef@éﬂ@@@ié‘?&’&l&fﬂﬁﬂ o &@f&@&%iﬁ@@haﬂﬁ%ﬁ]'ﬁﬁle@% 5?9%}5 ‘!\qrgégyf\glhmance and

performance and in mortality rate could be explained by thé'fact that

melBREEHI T REceBIf Bietr Wierd Bropefashthinicrolswicmadibationmbined with
corgripetestmiasisiracanancileena sesriatateipflavmation Andfaster

restoring of the diﬁorted growth rate of affected animals. Further
infiafimation and faster restoring of the distorted growth rate of affected animals. Further
10 research on the evaluation of feed intake and the use of meloxicam in PRDC recurring

episodes is required.
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10 research on the evaluation of feed intake and the use of meloxicam in

PRDC recurring episodes is required. -17 CLAIMS 1. Use of meloxicam

or a pharmaceutically acceptable salt thereof for preparing a

pharmaceutical composition for the treatment or prevention of respiratory
diseases in 5 pigs. 2. Use according to claims 1, characterised in that the
pharmaceutical composition is in a form suitable for systemic or oral
administration. 3. Use according to claims | or 2, characterised in that the
pharmageutical composition is administered in a daily dose ranging from
0.01'mg/Kg to 5.0 mg/kg. 10 4. Use according to one of claims 1 to 3,
characterised in that the pharmaceutical composition is in a form suitable

for injection or in form of soluble granules for administration via drinking

water or as top dressing on feed, 5. Use according to gne of claims 1 to 4,
i B S b R SRS T
antibiotighati fe kel accqraimgideme: ofeclaions ok ochenitaraétesisedary diseases in
that mejgxicam is administered in conjunction with an antibiotic selected

from thg'é“f'oup consisting of (3-lactams, quinolones, tetracyclines,
sulfonamides, fenicoles and macrolides. 7. Use according to one of claims

1 tp. 6, aharasietisadiinctiatsnelhaieaniiisd adminihtepaaincan)os ciiarpudgition is in
oxytetracycline oybthforotetrac. cline. 0d8' U eta(c):cording to one of claims

1 to 7, CHAMELRIEEE SR HAITRE MedicAmentislsed for the prevention or
treatment of Porcine Respiratory Disease Complex in growing or fattening

Pigs. -18se according to claims 1 or 2, characterised in that the pharmaceutical composition

is administered in a daily dose ranging from 0.01 mg/kg t0 5.0 mg/kg.

4. Use according to one of claims 1 to 3, characterised in that the pharmaceutical
composition is in a form suitable for injection or in form of soluble granules for

administration via drinking water or as top dressing on feed.

5.  Use according to one of claims | to 4, characterised in that meloxicam is

administered in conjunction with an antibiotic.

6. Use according to one of claims 1 to 5, characterised in that meloxicam 18
administered in conjunction with an antibiotic selected from the group consisting of

B-lactams, quinolones, tetracyclines, sulfonamides, fenicoles and macrolides.

7. Use according to one of claims 1 to 6, characterised in that meloxicam is

administered in conjunction with oxytetracycline or chlorotetracycline.

8. Use according to one of claims 1 to 7, characterised in that the medicament is used
for the prevention or treatment of Porcine Respiratory Disease Complex in growing

or fatiening pigs.
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9. Use according to one of claims 1 to 8, characterised in that the

medicament is used for the prevention or treatment of respiratory

diseases in pigs caused by mycoplasmas, bacteria or viruses. 10. Use
according to one of claims 1 to 9, characterised in that the medicament is

used 5 for the prevention or treatment of respiratory diseases in pigs

caused by Mycoplasma hyopneumoniae, Mycoplasma hyorhinis,

Actinobacillus spp., in particular Actinobacillus pleuropneumoniae,

Bordetelfs HEHEHISPIES PBLEHBIIL PnGhBEasTAE AR oI chempdicament is used

Pyogengsie hERIGNRGEES FRnRNH HARPYIAEOF USSR Stinalwlvepza
Virus, Aujetzky's Virus, Porcine Reproductive and 10 Respiratory

SyndrdﬂYéW#ﬁ?@o‘?éﬁﬁ%“@%é’%ﬁﬁ%s -and Transmissible Gastroenteritis
and Porcine Respiratory Coronavirus. 11. Ready-to-use two- component

gystem for the ipament o resplatory, disgases Inplas WhSrOn (B 008, i e

componen Contains meloxicam and a pharmaceu ically accep
carrlerf@rtﬁe(b)dbm@dnerrawmm@emﬁeemﬁm@td&a%ame pintikintied by

select frorr; the r‘ff conS|st|n 53 Iacta uinol
Dk

tetracyc f)neg ”#10 zrﬁ%’o n‘&‘r’flﬁa I%fil glssa c&mébaczllus spp., in

pharm@ammﬁaﬂyca‘tzmémaﬁls parriep Adiom art) Berokredmbiaetdieeprica, Pasteurella
comprlsmg pa}lcka |rlrc;1 mat?rlal contalned $t;nn which is 20 a g%rpap%skl on ..

consisting of ¢ xmaﬁ%’%%ﬁ’mmﬁ) sceutica yf%"*’é’éé’ﬁ‘fa%’% &arrer? dnda
label wdyigh m:wteﬁuhatas‘aildwompmmm‘musbéwm Rnpmuonmandnt
reSplraﬁ)er Ira glays Qrgng Vn‘us Porcine Circovirus, and Transmissible Gastroenteritis

and Porcine Respiratory Coronavirus.

11.  Ready-to-use two-component system for the treatment of respiratory diseases in
pigs, wherein
(a) one component contains meloxicam and a pharmaceutically acceptable
carrier; and
(b) the other component contains at least one antibiotic selected from the group
consisting of -lactams, quinolones, tetracyclines, sulfonamides, fenicoles, and

macrolides and a pharmaceutically acceptable carrier.

12.  An article of manufacture comprising packaging material contained within which is
a composition consisting of meloxicam and a pharmaceutically acceptable carrier,
and a label which indicates that said composition can be used to treat or prevent

respiratory discases in pigs.
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