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| OVERVIEW OF SCIENTIFIC DATA
Part | - Summary of the Dossier

PIRSUE is a sterile aqueous solution formulation for intramammary use and was first autnerised in
USA in a dightly different formulation in November 1993. The active ingredient & _niviimycin
hydrochloride, a lincosaminide antibiotic active against Gram-positive bactéria™ Firlimycin
hydrochloride has been evaluated in the course of the MRL procedure according to Ceunciv Regulation
(EEC) No. 2377/90 and the Committee for Veterinary Medicinal Products has recommended the
inclusion of pirlimycinin Annex | of Council Regulation (EEC) No 2377/90.

PIRSUE is intended for the treatment of subclinical mastitis in lactating cows, due to Gram-positive
cocci susceptible to pirlimycin including staphylococcal organisms such assStaphylococcus aureus,
both penicillinase-positive and penicillinase-negative, and coagulaseegative  staphylococci;
streptococcal  organisms including Streptococcus agalactiae, Strgptotdccus dysgalactiae and
Sreptococcus uberis.

Treatment consists of éght infusions every 24 hours of 50 mg pirlimyc’n per 10 ml sterile aqueous solution
and contained in a syringe

For the treatment of subclinical mastitis by 8 infusions at 24 haur intervals, a withdrawal period of 23
days for edible tissues and 5 days for milk was accepied. i he withdrawal periods were estimated
according to the Notes for Guidance EMEA/CVM P/036/S&-Final and EMEA/CVMP/473/98-Final.

. CHEMICAL, PHARMACEUTICAL.AND BIOLOGICAL DOCUMENTATION

Il A - Composition

1 A 1. Composition of the medicinai*r oduct

Each ml of intramammary solution‘earicans:

I ngredient Quiality Quantity Function
a [mg/ml]
Pirlimycin (as hydrochlaride; Applicant's specification 5.00 Activeingredient
Sterile Aqueous Solutien, gs.adlm |Vehicle
1A 2. Contaifys

The prodést 15 packed in a 10 ml mastitis syringe (max. volume 14 ml) composed of:
- polyetayiene barrd with a4 mm LDPE cannula

- polvethvenetip cap

- pelyethylene plunger rod with rubber stopper

i A 3. Clinical trial formulations

Two batches used in clinical studies are identical to the proposed formulation. Two further early dose-
titration studies were conducted using a non-sterile PIRSUE agqueous gel formulation. Subsequent
efficacy and milk/liver residue studies were conducted using a formulation marketed in the US up to
2000.
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Il A 4. Development phar maceutics

The proposed formulation is based on a non-sterile aqueous gel previously marketed in the USA»since
1993 with modifications introduced mainly due to the sterile single dose preparation.

No critical steps in the manufacturing process have been identified, as the raw materias are'readily
soluble in water. Data are provided to show that both sterilisation by autoclaving ‘@aa by gamma:
irradiation cause degradation of pirlimycin hydrochloride. Therefore, the product is«nanufactured by
double sterile filtration and aseptic filling, using a restricted access barrier system (KABS), specifically
designed for sterile filling applications.

Compatibility of the packaging materials with the drug product has beenestablished, taking into
account that additives in the plastic could cause oxidation of pirlimycin.

Il B - Method of preparation

Il B 1. Manufacturing formula

The manufacturing formula is given for a batch size of 1460(1trys,
Il B 2. Manufacturing process and in process controls

The buffer is dissolved in water for injection, pirlimygin hydrochloride is added and the solution brought
to volume. After sterilefiltration into a sterile helding tank, the solution is brought to a restricted access
barrier system (RABS), where filling and seuling operations take place. The design of this RABS
excludes operator intervention, except thraigrinthe use of half-suit and glove ports, thus providing an
increased leve of sterility assurance for the*inished product. The solution is filtered a second time,
filled immediatdly in pre-sterilised syriviges and stoppered. Outside the restricted access barrier, plunger
rods are inserted into the stoppers, be(rels are labelled and packaging is compl eted.

Fill volume has been adjusted to™uiiil both the reguirements on extractable volume and on dose
uniformity.

Pre-assembled syringes are/sterinised by gammerirradiation; stoppers are washed, siliconised and steam
sterilised.

During the manufaciaring process, controls on dissolution of ingredients, mixing time, pH, specific
gravity and fill “0lume are performed; bioburden of the bulk solution is determined prior to filtration,
filter integrity jz+ested.

Il B 3. Validaion of the manufacturing process

Pilat-staleoatches of 160 litres have each been produced at Pharmacia, Puurs, Belgium. These batches
wese regresentative of commercial batches, as they were manufactured using the final formula, the fina
manuacturing process and similar, if not identical, equipment. The only differences are batch size and
trieuse of a RABS unit at Kalamazoo.

As post-authorisation commitment, final process validation has been done at the intended production
site in Kalamazoo, Michigan, USA on three full scale production batches. Extensive information on the
manufacturing procedures rdated to sterility assurance (sterile filtration, sterilisation of eguipment,
environmental controls, etc.) is provided.
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Il C - Contral of starting materials
Il C 1. Activeingredient not described in a Phar macopoeia
Incil1 Specifications and routine tests

For the active ingredient, pirlimycin hydrochloride, physical characteristics, teste, 1or identity,
impurities, residual solvents and potency are described and specification limits were prévided.

The routine tests and specification limits defined in the Applicant’ s testing instructigiissshow conformity
to pharmacopoeial standards. Specifications for individual residual solvents are.in‘egieement with the
draft VICH guiddine "Impurities: Residual solvents'. The tesdts and speCificaiions provided are
considered sufficient to assure constant quality of the drug substance.

Ici1z2 Scientific data

I1ciz1 Nomenclatur e and description

International non-proprietary name: Pirlimycin

United States Adopted Name: Pirlimycin hydrocliloride

Chemical name: L-threo-a-D-gaiasto-Getopyranoside, methyl 7-chloro-
6,7,8-trideoxy-Ga [ (4-ethyl-2-piperidinyl)-carbonyl]amino] -
1-thio-, moiiohydrochlorid, monohydrate, (2S-cis)-

Laboratory code: PNU-57958E

Proprietary name: PIRSIE is Pharmacia's proprietary
namefor, products containing this compound

Physical form: W hiteito off-white powder

Molecular formula: Cy71431CIN,OsS - HCI - H,0

Relative molecular mass: 447.42 (anhydrous)

Chirality: 9 asymmetric carbons

I1ci122 Manufactur e gnavie’process controls

Pirlimycin hydrochloride i manufactured by Pharmacia, 7171 Portage Road, Kalamazoo, Michigan
49001, USA, in 4 gteps, [~orail raw materials, reagents and solvents used during synthesis, routine tests
and specifications areserovided. In addition, the synthesis of the key starting materials is described. The
specifications given fer, these starting materials relate to assay, residue on ignition and loss on drying.

I1C123 mevalopment Chemistry

Evidence ¢ ctiemical structure is supported by *H-NMR, IR and mass spectra as well as demental
analysis;and the route of synthesis. Pirlimycin hydrochloride has 9 asymmetric centres. However, in the
marufecturing process a single stereo isomer of pirlimycin (2S-cis) is synthesised and used as active
drig stbstance. No stereo isomer formation is expected to occur in either solid-state bulk drug or in
fo:mu ated drug product. Real time and accderated stability data (60 months at room temperature; 12
ronths at 40 °C) for bulk drug show no change in content of process related impurities.

At 25 °C pirlimycin hydrochloride is soluble in propylenglycol and methanol, and slightly soluble in
water. The mdting rangeis 210.5 - 212.5 °C with decomposition; the pKa value is 8.4 and the partition
coefficient (n-octanol/pH 7 buffer at 37 °C) is 0.6. In humid atmosphere (31 - 75 % RH) a monohydrate
is formed.
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The same impurities present in the Reference Standard are aso observed in bulk drug batches.
Pirlimycin Chromatographic Resolution Material is a bulk drug sample, which contains each of the
HPLC impurities for which a structure has been identified or which is being reported by ralative
retention time (RRT).

Analytical validation data have been provided for assay, impurities, residual solvents; waier and
bacterial endotoxins. Details of the reference standards are given.

Icl24 Impurities

Nine potential by-products originating from the route of synthesis have been jGantitred. Batch analysis
data from 17 batches show that the identified impurities in pirlimycin hydroccaloride range from “none
detected" to 0.5 % for single impurities and from 0.6 - 2.1 % for the total aniaunt. With these data the
limits set in the specification were considered as justified.

Furthermore, in order to minimise the formation of in-process impurities and to improve process
quality, the Marketing Authorisation Holder submitted in Novemear"2001 a variation changing some of
the sequences of adding the materials in the end phase of the svniies's process.

I1C125 Batch analysis

Certificates are provided for 17 batches of pirlimycn Fiydrochloride, ranging from 38 to 86 kg. All
testing results are in conformity to the specifications jpcovided.

I1C126 Potential risk of Bovine Spongifo'm Encephalopathy (BSE)

A declaration was provided, confirming thae pirlimycin hydrochloride does not contain, and is not
derived from specified risk material as¥<fined in the Commission Decision 97/534/EC (adopted 30 July
1997).

Il C 2. Excipients

For al other ingredients,/stacting materials defined by the rdevant monographs of the European
pharmacopoeia are used/ Ii=addition, these raw materials must meet internal standards for microbia
content. Certificates of-anelysis are provided.

Il C 3. Packaging matevial

The product_is (packaged in a disposable mastitis syringe consisting of a barre with a 4 mm LDPE-
cannula,anl a*t DPE tip cap. The syringe is closed with a siliconised rubber stopper and a HDPE
plunger .thvat screws into the stopper. For all components testing specifications and batch analysis data
areprcyided. HDPE, LDPE and the rubber closures comply with the relevant Ph. Eur. monographs.

11D -"Controal tests on inter mediate products

Ot applicable
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Il E - Control tests on the finished product
Il E 1. Specificationsand routinetestsfor release and end of shelf-life

The finished product specifications and routine tests comprise appearance, clarity/opalescentce, degree
of coloration, identification, assay, degradation impurities, unspecified degradation produets, pH,
extractable volume, sterility and bacterial endotoxins. The tests and specifications provided ars regarded
as sufficient to assure adequate and constant quality of the finished product.

Il E 2. Validation of analytical methods

Assay and degradation products are determined by a gradient reversed-pheca liquid chromatography
method nearly identical to the method used for contral of the starting materiar’yThis method is validated
with respect to specificity, linearity and precision for pirlimycin hysrcrioride and its degradation
products.

The membrane filtration method is used to determine sterilifys0ivthe finished product. Testing is
validated according to pharmacopoeial requirements.

Il E 3. Batch analysis

Certificates of analysis are provided for 5 batches, All results are in accordance with the specification
and show uniformity from batch to batch. Two of tive bulk solutions were intentionally produced with
pH values at the upper and lower limits of the specified range.

Il F - Stability
Il F1. Stability tests on active ingrezient(s)

Solid pirlimycin hydrochloride pieved to be stable under normal storage conditions, at eevated
temperature and humidity andwinda/tluorescent light. Exposure to UV light for several weeks caused
some degradation.

In aqueous solution the fporedgminant pathway of pirlimycin hydrochloride degradation is hydrolysis.
Degradation rate is ingzsassd with increasing pH and also occurs via oxidation.

Long term stabiftity studies on 11 batches were done at room temperature and ambient relative humidity
in (double) posthiylene bags inside a fibrepack over periods of up to 60 months. No significant
changes in_coritent of pirlimycin hydrochloride, degradation products or other parameters were
observed. Y/itrithe data provided, the proposed 24 month retest period and 60 month expiry date when
stored at. aibrent room temperature seem justified.

175 28Stability tests on the finished product

Saahility studies have been projected with 3 batches of bulk solution for up to 5 years. Two different
uypes of rubber stoppers are used, resulting in atotal of 5 batches of PIRSUE intramammary solution.
lesting results are available for 36 months at 25 °C/60 % RH and 18 months at 30 °C/60 % RH.
Studies at 40 °C/ambient humidity for 12 months are finished.
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At 25 °C/60 % RH PIRSUE intramammary solution is stable and specifications are fulfilled for all
parameters tested over a period of 36 months.

A shdf life of 36 months is supportable when stored at or below 25 °C in the carton.

1. SAFETY AND RESIDUE DOCUMENTATION
I11.A  Safety

I11.A.2 Pharmacological studies

I.A.2.1 Phar macodynamics

Pirlimycin is a lincosaminide antibiotic, which acts by inhibition of RNA. dpendent protein synthesis at
the ribosomes of sensitive bacteria. Several reports on the in vitto susceptibility testing of various
bacteria against pirlimycin between 1981 and 1997 are presentess, Experiments were carried out in the
USA, New Zealand and several European counties. Bacteria exexiinad were mainly derived from bovine
udders including those bacteria for which the product is irtenv'ad for both, penicillinase-positive and
penicillinase-negative Saphylococcus aureus, coaguiesetiegative staphylococci, Streptococcus
agalactiae, Streptococcus dysgalactiae and Sreptococces uberis. Moreover, activity was examined
against methicillin-resistant staphylococci and Mycoplasma from humans and against Gram-negative
pathogens.

Studies on human polymorphonuclear leukocytss indicated that pirlimycin at low levels (/3 MIC) can
produce changes in bacteria by increasing tharsusceptibility to host defences.

The antibiatic activity of pirlimycin w¥s compared to that of other lincosaminide antibiotics and other
classes of rdevant antibiotic compgunds. MIC values were determined by agar dilution method or
microbroth dilution method. An intikition zone diameter of = 12 mm was defined as being resistant, and
the MIC breakpoint was deterinines.zs 2 ug/ml. No bactericidal data were provided.

For in vitro susceptibility déiey, only bacteria isolated from European countries have been taken into
account.

Oveall data indicat€d that most Gram positive bacteria were susceptible to pirlimycin whereas Gram
negative were riat. Activity of pirlimycin was principally high against Streptococcus agalactiae and
Sreptococcus gevsgalaciae with MICs, and MICy vaues beow 1.0 pg/ml. Activity against
Sreptococcus Uoeris showed greater variance (MICs from < 0.06 to 4 or > 32 pg/ml). The majority of
Saphyloce’:cusraureus isolates from veterinary origin were susceptible against pirlimycin with MICs =
1.0 pg/mindowever, there were also some non-sensitive strains among this species.

SOGe“’-lactamase producing Staphylococcus aureus strains were found to be both resistant to
pitlimycin and erythromycin, i.e. to lincosaminides and to macrolides due to the similar mechanism of
altion of both classes of compounds, i.e inhibition of RNA dependent protein synthesis at the
rasosomes and the potential of cross-resistance. Neverthdess, 3-lactamase production by itsdf did not
affect susceptibility of staphylococci towards pirlimycin. Pirlimycin was effective against (coagulase-
negative) Saphylococcus epidermidis with M1Cqy values of 0.5 pug/ml.
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It is known from clinical experience that many antibiotics are not very active against bovine
Saphyl ococcus aureus mastitis for several reasons. Severa studies have shown that pirlymicin as many
other antibiotics, does not kill intracellular Staphylococcus aureus at 100 x MIC, revealing the tmited
capability of pirlimycin to reach intracdlular staphylococci. Such activity against intracdluiar
staphylococci was only been exerted by naphtalenic ansamycin antibiotics (rifampicin, streptoyaricins)
and quinolones (ciprofloxacin).

In vivo efficacy of pirlimycin was tested using a Saphylococcus aureus in a mastitic. model. Infected
mice developed mastitis and the doses of pirlimycin needed to protect 50 % of the erifiwals from clinica
symptoms (protective dose, PDs;) and to remove staphylococci from the mammarysgiands in 50 % of
the animals were determined. Given intramammarily 0.2 to 0.6 mg/kg were sufticient'to protect 50 % of
the mice from clinical signs of mastitis. Higher doses were, however, needed'var bacteriological curein
50 % of the animals (1.3 to 2.7 mg/kg). An intramammary dose of 1 - 0.8 mg'«g pirlimycin (protective
dose, PDsy) represented the median protective dose against clinical smastitis signs by 6 days post-
infection. The median protective dose against Staphylococcus aureus infesion in the gland (PDso) Was
4 fold the PDsgm, 5.8 - 10 mg/kg after intramammary administration’

I1.A.2.2 Phar macokinetics

GLP-compliant pharmacokinetic studies with pirlimycingvare carried out in cows via intramammary
infusion (50 to 200 mg per quarter) or intravenous injection (800 mg per animal). The amount of
microbiologically active residue was determined yia bioassay. Parent compound was identified with
HPL C methods.

After two intramammary infusions of 50 mg pirlimycin at an interval of 24 hours milk levels of the
parent compound were high at the first posttreatment milkings, but fell below 1 pg/ml in most cows at
the second post-treatment milkings. Milk levers of pirlimycin were slightly higher and longer maintained
after 8 infusions.

Approximately one half of radicaCtiveiabdled pirlimycin entered systemic circulation 6 to 12 hours
after infusion of the therapeutie,dése/and reached plasma Cne Values of 0.012 to 0.025 ppm. Compared
to intravenous injection, the biavéilability of parent pirlimycin accounted for approximately 40 %.

Around 50 % of the doge was excreted via the milk, mainly during the first post-treatment milking.
Absorbed pirlimycin was primarily excreted via the faeces and to a lesser extent via the urine both after
intravenous and aftéyin‘ramammary administration. The drug was cleared from plasma with mean
terminal eiminétion halivlives of 10 to 12 hours for the parent compound and of approximatdy 60
hours for the teial residue. Residue studies have identified sulfoxide pirlimycin as the magjor metabolite
and the prolongd/nalf-life of the total residue was attributed to the dimination of the metabolite.

I11.A.3 1 exicological studies

Pitimy<in hydrochloride has been evaluated in the course of the MRL procedure according to Council
Rigultion (EEC) No. 2377/90. A summary report has been prepared on the basis of the dossier
presented by Pharmacia. This was adopted by the CVMP on 7 July 1998 (EMEA/CVMP/365/98). It
was agreed that the MRL dossier should be used for the toxicity section of the PIRSUE application.
he Applicant provided a supportive expert report on the toxicity of pirlimycin hydrochloride in
January 1999.
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I11.A.3.2 Single dose toxicity

An oral LDg of 2524 mg/kg pirlimycin hydrochloride was established in rats. Congestion wf the
glandular stomach and the kidney medulla was found at hecropsy in non-surviving animals.

I11.A.3.3 Repeat dose toxicity

Subchronic toxicity studies were performed in rats and dogs with daily doses up to 500 mig/kg in rats
and up to 300 mg/kg in dogs.

In rats, sSGOT and sGPT plasma levels were dlightly devated at al doses (50,t0 500 mg/kg) in the
30 day study. Stomach lesions were found at 160 and 500 mg/kg (no examiiation at lower doses) and
some morphological changes of hepatocytes were seen at 500 mg/kg. From trig,13 week study inrats, a
NOEL of 10 mg/kg was established. At higher doses (30 to 300 mg/kg) A& CiHC was increased and total
protein, globulin, albumin and creatinine were reduced. Relative liver we glits were lower in males at 30
mg/kg and above.

In dogs, doses of 100 and 300 mg/kg caused increased GOT and'¢GH'T plasma leve's and morphological
changes of hepatocytes in the course of the 30 day study. In {ne$3 weeks study, salivation and vomiting
occurred in dogs a 40 and 160 mg/kg and in femalessgasiiie irritation accompanied by lymphoid
hyperplasia was seen additionally. A NOEL of 16 mg/ka was determined in this experiment.

I11.A.3.4 Target speciestolerance

Severa studies were performed on the tolerance o' Pirlimycin in dairy cows treated by intramammary
infusion of an aqueous gel formulation.

In experimental, GLP-compliant triale®on cows with no signs of clinical mastitis, equivocal signs of
udder irritation were observed at the(Jose of 200 mg/quarter, including an increase of slightly abnormal
milk at strip cup examination and aenoradic increase of eevated somatic cell count.

Target animal tolerance stuc!esjeonforming to guiddines were conducted with the 2 X treatment
regimen. In one study, treaiment with the original aqueous solution was accompanied by dramatic
increases of somatic millt cet¥counts in several cows. In some of these animals, basic cdl counts had
not been regained at tha ead of the observation period. Other effects were a dlight and transient fall in
milk production and*a rilk fat. Coliform mastitis had developed in one cow from another tolerance
study and was &0 reporied from afew cows under treatment in the field. Marked devations of somatic
cdl counts (SC21) i individual cows observed in one study can be attributed to opportunistic infections
with environmelitzi pathogens. Since these effects were found to be amost negligible in a more recently
conducted «fudy that followed a standard operation procedure for proper udder infusion technique,
introductica Gf environmental pathogens into the udders by improper teat handling is assumed to be the
cause for the unfavourable effects referred to above. Pirlimycin was shown to have little if any activity
againsicoliforms including E. coli and Klebsiella spp. and this may lead to the progression of more
severemadtitis forms requiring other therapy. E. coli infections in cows with subclinical mastitis are
0/ten secondary and can be avoided by proper infusion technique. Detailed advice for teat cleansing and
proper infusion of the product in order to avoid infections with environmental bacteria such asE. coli is
therefore given in the SPC.
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For the 8 X treatment, no specific tolerance study was submitted, but two clinical efficacy studies
employing this treatment regimen provide supportive data. Although a new tolerance study should have
been provided, the well conducted clinical efficacy studies have been analysed for udder toleranga.of 8
daily infusions of the product. This approach is not in line with the EU Guideline on the local tc.eraiice
of intramammary preparations since cows with mastitis and initial cdl counts of at least 300,605 per ml
were included in these studies and milk samples were not collected during the treaffietic=period.
Neverthdess, this study supports the conclusion that pirlimycin administered once daiiy,for.G times is
well tolerated. In these studies, a marked decline of somatic cell counts from initial«igh*numbers to
levels at or below 100,000 per ml at the 12" or 13" post treatment milking, i.e. 6 or/7"¢ays after the last
treatment was observed in cows which had been successfully treated for subclinieal mastitis with 8
infusions of the product. This was measured 1 to 2 days after the recommendes'5 aay milk withdrawal
period. Along with the tolerance studies described above, these results suppuit, the hypothesis that cell
count rises seen in some animals under treatment with pirlimycin are rdated to opportunistic udder
infections rather than to an irritating potential of the product itsdlf.

Pirlimycin in an aqueous gel formulation has been marketed in the {JSA since November 1993. During
that time, more than 8 million tubes have been sold. The Applicaat rovided 4 adverse reaction reports
on a total of 11 cows covering the period 1994 - 1997. The incide’ice of adverse reaction is thus low.
Effects reported were related to allergic reactions in 3 ta 4%:ows and to coliform mastitis, which
developed under treatment in 10 cows. One cow with arsuspecied allergic reaction and 4 cows with
caliform mastitis died.

I11.A.3.5 Effects on reproduction

In the course of the MRL procedure on pirlimycir hydrochloride, Pharmacia presented a 2-generation
study in rats with oral doses of 100 to 40Q'myg’kg. A NOEL of 100 mg/kg was determined. At higher
doses, salivation and reduced body weight gaiins were found in adults.

[11.A.3.6 Embryotoxicity / fo=totoxicity including teratogenicity

Embryotoxicity / foetotoxicitysarie taratogenicity studies were performed in rats and mice with oral
doses of 200 to 800 and 100 t¢: 1620 mg/kg, respectively.

In rats, soft stools, saliviiica-and reduced body weight gains occurred in dams at 400 and 800 mg/kg.
No NOEL for embryataxisity / foetotoxicity could be derived, since a significant dose-rdated increase
of minor skeletal anoinali’>s of the sternebrae of foetuses was seen at all doses.

In mice, a NOFz, 0400 mg/kg was retained for both maternotoxic and foetotoxic effects. The highest
dose (1600 mg/ik0) produced severe diarrhoea and some fatalities in dams and reduced foetal weight in
the offsprin].

It was tongiuded that pirlimycin hydrochlorideis devoid of any teratogenic potential.
ALY M utagenicity

Sé&ne mutation assays in prokaryontes (Ames-test) and eukaryontes (HPRT -test in two cdl lines) were
presented. Furthermore, micronucleus tests in rats and mice, an unscheduled DNA synthesis assay
(UDYS) in primary rat hepatocytes and a recessive lethal assay in Drosophila melanogaster have been
provided. Negative results were obtained in all tests. Pirlimycin hydrochloride was classified as devoid
of any mutagenic or genctoxic potential.
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I11.A.3.8 Car cinogenicity

Pirlimycin is not mutagenic or genctoxic nor is it related to any known carcinogen. Carcinogericity
studies have therefore not been performed.

I1.A.4 Studies on other effects
I1.A.41 Local irritation studies

Pirlimycin hydrochloride bulk powder was found to seriously irritate rabbit eyes at cxsiingle dose of 100
mg causing severe conjunctivitis and corneal opacity. Corneal opacity persistetiuip 10 the end of the 21
day observation period. Repeated administration of 20 mg pirlimycin produced, moderate conjunctivitis
and corneal opacity, which worsened with each subsequent application. Effects persisted up to the end
of the 21 day observation period.

Effects were less severe when the eyes were rinsed after application of thiarowder. Although formulated
as a sterile solution, human eye contact should be avoided. In case’of accidents, eyes should be rinsed
immediately.

Intact skin did not show any irritation after single or reptates treatment. However, pirlimycin was
moderately irritating to abraded skin at a single dose 0f*30U" g or repeated daily doses of 100 mg
causing moderate erythema, dlight oedema and exfaliction along the scratch lines. Although the
appearance of the skin had normalised on day 4, rablitts exhibited severe diarrhoea and died later. This
was attributed to absorption of the drug from the gaplication site and subsequent disturbance of the
gastrointestinal flora.

Humans should avoid contact to the bulk drug‘nowder in case of wounds or abraded skin, although the
effects are not believed to be as serious as/in“sabbits, which are highly sensitive towards a change of
their intestinal flora.

The effects of pirlimycin relative to(eye,and skin irritation are addressed in the SPC and the package
insert:

“ Avoid contact with the solutign.“AZsh hands and any exposed skin with soap and water and remove
contaminated clothing immec ate'y after use. Flush eyes with water for 15 minutes immediately after
exposure. Hold eyelids opefitq ensure complete contact with water.”

[11.A.4.2 I mmiagtexicity

No specific studiss on trie potential immunotoxicity of pirlimycin hydrochloride were provided with the
MRL dossier. s, the MRL summary report it is pointed to the stomach irritation accompanied by
lymphoid hyperplzsia, which was observed in the course of the 13 weeks toxicity study in female dogs
treated witk 40'"g/kg and higher. The NOEL for this effect was 16 mg/kg.

I1.4A.43 Observation in humans

InitheMRL summary report on pirlimycin hydrochloride, reference is made to an experiment in healthy
male human volunteers who received oral doses of 0.83 to 8.3 mg/kg pirlimycin hydrochloride (5
sajects per dose). Clostridium difficile was found in stools from 2 to 5 volunteers at each treatment
dose and in only one of the control subjects. In treated volunteers, eosinophils, inorganic phosphorus
and specific gravity of urine were significantly devated.

Headache was observed in 10 human volunteers after oral administration of a single dose of 1.8 mg/kg.
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I11.A.5 Ecotoxicity

The phase | assessment results were as follows: The different Predicted Environmental Concentiations
for the compartment soil (PECy,;;) calculated for the various exposure scenarios were below thetrigger
value of Phase |, whichis 10 pg/kg. Using the TGD mode the PECyomndwaer iS Calculated to be 2.8 ug/l.
This value exceeds the trigger value of Phase |, which is 0.1 pg/l and indicated a Phase &~ asséssment
for the compartment ground water. This assessment started with a refinement Ofy tnesexposure
assessment using the German Pesticide Leaching Modd (PELMO). The PELMO sinulaiion did not
confirm the potential of pirlimycin to leach into the ground water. Thus the Phase li"agsessment for the
compartment ground water was stopped.

The predicted concentration in fresh dung is 950 pg/kg; this means that tePRECrresang €XCeeds the
trigger value of Phase | by far, which is 10 pg/kg. Therefore, a Phase I1.- Tigr A assessment focusing
on the specific issues reating to the presence of residue in fresh dung wasyceqdired.

The effect data indicate that the active ingredient pirlimycin hygrochloride is phytotoxic. Although
pirlimycin was toxic on algae as well as on terrestrial plants nona<f the PEC/PNEC ratios exceeded the
trigger values for the rdated compartments. In contrast to that\jirlimycin has a low acute toxicity on
fish, daphnia and earthworms. The toxicity test with dfpfinia gives no indication of a specific
insecticidal activity for pirlimycin.

The environmental risk assessment for non-target, species) according to the CVMP Note for guidance -
Phase Il concludes, that pirlimycin hydrochloride is'rot expected to negatively impact the environment
when used per labd instructions. Therefore therais no need for any specific labd instruction regarding
environmental concerns.

I11.B  Residues
[11.B.21 Phar macokinetics it the tar get species

The pharmacokingtic studies wearencenducted with an aqueous ge formulation rather than the claimed
agueous solution. However, th2 camparison of two formulations revealed, that there were no substantial
effects on milk and plasmaginatics of pirlimycin when the gdling agent was present or absent.

The pharmacokinetic hehaviour of pirlimycin in cows after intramammary treatment was investigated in
3 comprehensive radiemeric studies.

* In one stugs, 12 healthy lactating cows (Holstein) were infused into each quarter with a 4-fold
overdose of 200 mg pirlimycin per quarter (i.e. 10 ml of an aqueous gd formulation of 20 mg/ml
¥C-pirkinycin). This was done twice. Milk samples (composite samples) were collected at 12 hour
intenaig, Analysis of milk, blood and urine samples as wdl as faecal waste was carried out up to 7
dlay: post treatment or until the animal was slaughtered. Three animals each were sacrificed at day 4,
S, M and 28 post treatment. Liver, kidney, muscle, abdominal fat and udder were harvested.

+/ »Additional pharmacokinetic data were obtained in another radiometric study, which was conducted
at the recommended dose of 50 mg pirlimycin free base per quarter and per infusion.

* In athird study, pharmacokinetics in 3 healthy cows after intravenous injection of 800 mg *‘C-
pirlimycin and intramammary administration of 200 mg **C-pirlimycin free base per quarter were
compared. Blood samples were collected at various time points for 7 days post treatment. Both
treatments were administered immediately after milking. Milk (at 12 hour intervals), urine and faeces
were collected for 7 days following treatment.
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In another non-radiometric study 2 groups of randomly assigned lactating cows (10 animals/group)
were compared, which had received two formulations of 100 mg pirlimycin per quarter with or without
the gdling agent. Milk and plasma samples were obtained for 96 hours post treatment and tesyad for
bioequivalence. Three experimental endpoints were tested: the plasma AUC, the amount of piriimyctin
recovered in milk and the time it took to reach a concentration of 0.40 pg/ml in milk.

Furthermore, a study was conducted in 12 rats orally treated with **C-pirlimycin hydrochlgride=i order
to compare the metabolite profiles in liver and excreta to the profiles found in the lactating cow. Finally,
the microbiological activity of pirlimycin sulfoxide relative to pirlimycin was also invezigated.

The results obtained at 4 X dose rate were in good agreement with the resuie/obtained at the
recommended dose rate of 50 mg pirlimycin free base pe quarter. Followiag two intramammary
administrations (1 X or 4 X the recommended dose rate), a considerable amdunt ,of “C-pirlimycin was
absorbed. Approximatdy one haf of the radioactive dose reached systemiss circulation. The mean
absorption half-life was 2.9 hours. Maximum concentrations in whole bleaa“vere obtained 6 - 12 hours
after treatment. There was an approximate 1.5 fold increase in the blocd concentration leves after the
second administration. For example, the mean C» after the first ddse was 0.083 g equivalents per ml
and the mean C,, after the second dose was 0.131ug eouivarants per ml (4x dose rate). The
concentrations of total residues found in whole blood were Siakily higher than the concentrations
measured in plasma.

The comparison of the AUCs for total ™ C-residues obteined after intramammary treatment and after
intravenous treatment revealed, that about 60 % of the intramammary dose was absorbed and reached
systemic circulation. This percentage was in good agreement to previous observations concerning the
accountability of total radioactivity.

The absorbed portion of *C-pirlimycin was“distributed to all edible tissues. Highest total residue
concentrations were found in liver followed byvkidney and mammary gland, and then by fat and muscle.
Approximately 92 - 95 % of total raarcactivity in milk was identified as parent pirlimycin throughout
the sampling periods. The percentag® of ;parent pirlimycin in plasma varied somewhat. Concentrations
in the range of 40 - 80 % of total “ssitiue were detected in plasma by microbiological analysis against
M. luteus. The main metabtlitenio’ liver and kidney was pirlimycin sulfoxide (having very little
microbiological activity), which mjade up approximately 62 % or more of total residuein liver and 46 %
in kidney (across all time ggGiats investigated). Pirlimycin itsdf accounted for approximately 25 % of
total residue in liver and (454'in kidney. Pirlimycin sulfone accounted for 9.8 % and 7.2 % of the total
residue in liver and }driey, respectively. The compaosition of fat and muscle radioactivity was not
profiled. The main riistalolites (parent pirlimycin and its sulfoxide) found in liver and excreta of the
cow were the saive as those found in the rat.

Elimination of riad’oactivity was biphasic from blood as wel as from milk. In plasma, the dimination of
total reside= areer single intramammary treatment had an initial depletion half-life of 3.6 - 4.9 hours.
This was Tallowed by a terminal dimination half-life of 58 - 69 hours. A terminal dimination half-life
of 27.€_hours was also reported. Excretion of absorbed radioactivity was mainly via faeces. Faeces
exgretran in ratio to urine excretion was about 2.5. Approximately 80 % of total residuein urine and 45
%.in Taeces were identified as parent pirlimycin. Pirlimycin sulfoxide comprised approximately 8 % and
1.5,% of total residuein urine and faeces respectively.

lhe comparison of two pirlimycin formulations resulted in somewhat equivocal effects. While the
plasma AUCs and the residue concentrations determined in milk indicated, that both formulations were
bioeguivalent, a higher amount of pirlimycin was recovered from the milk of animals dosed with the
gdling agent formulation. However, since this finding was attributed to the amount of pirlimycin
recovered in the first milking post treatment, both formulations were seen as bioequivalent with respect
to total residue depletion from milk.
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111.B.2.2 Depletion of residues

Several residue depletion studies (n = 20 - 57 animals per study) were performed following rersated
intramammary treatment of lactating cows at a dose of 50 mg pirlimycin free base per quarier and
treatment. In all studies, pirlimycin was applied in the form of hydrochloride (either in the **CAabedlled
or in the unlabdled form). In all studies, the cows were milked twice daily. The residue canceitrations
were determined by LSC or by the Microbiological Cylinder Plate assay or by the HPLC/TSP/MS
method (the proposed routine analytical method). In some cases, the assay metheils were used in
paralld.

Almost all of the residue depletion studies were carried out following two succassive infusions into all
four quarters. These studies were conducted either with the aqueous gd formuration or with the intended
sterile aqueous solution. However, pharmacokinetic data revealed that there was no substantial effect on
milk and plasma kinetics of pirlimycin when the gelling agent was presaat G absent. Only one residue
depletion study was provided on the 8 X treatment period. This studz2vas conducted by using the
intended sterile aqueous solution.

Edible tissues

Five residue depletion studies for edible tissues following intramammary treatment of dairy cows were
provided. In three of these studies, parent pirlimycin was amalysedin liver only. In two studies, parent
pirlimycin was analysed in all edible tissues. During the cearse of these studies, it became obvious, that
the concentrations of parent pirlimycin in liver increasd when samples were incubated at 37°C for 24
hours. This increase was attributed to a conversion ointhe metabolite pirlimycin sulfoxide back to parent

pirlimycin.

Liver was the last tissue to drop below thie ™RL. Since the bioassay provided substantially lower
residue concentrations in liver than the HPLE/TSP/MS method, the determination of the withdrawal
period for edible tissues was basecton, liver concentrations measured by HPLC/TSP/MS. The
differences in the assay results wer¢ attributed to the more efficient sample extraction in the HPLC
methods.

Milk

Four extensive residue depl@ian studies for milk following intramammary treatment of dairy cows were
provided.

The residue depletioss, Gata showed, that al three analytical methods used (radioactive assay,
microbiological cylifider;plate assay and HPLC/TSP/MS) were appropriate for determination of the
marker residue irlimycin. This was because the total residue determined in milk consisted primarily of
parent pirlimyeis, Furthermore, the instrumental HPLC/TSP/M S method and the bioassay essentially
gave the samerisults for milk.

Milk wastanaiysed up to the ninth milking after the end of treatment. Cows with one or more udder
quarters affected with signs of clinical magtitis revealed a similar depletion profile. For 8 X treatment,
theynitisth milking was the first time point after end of treatment when the residue concentrations in all
m'k samples were below the MRL.
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Commercialy available screening assays were applied to milk samples from both healthy and diseased
cows after 2 X treatment. With respect to healthy cows, the B. stearothermophilus Disc assay (BSDA)
and the Delvotest-P showed some positive results through the sixth and eighth milking, respeciively.
The Charm |l Macrolide assay was positive for seven milkings. In the case of cows with onegr 1wo
affected udder quarters, some positive results (probably false positive results) were found thrgugn, eight
milkings using the Ddvotest-P as well as the BSDA method. The Charm Il Macrolidé assay was
positive for six milkings. Compared to the M. luteus cylinder-plate assay, the Ddvatest ¢urned paositive
at a milk pirlimycin concentration of approximately 0.06 pg/ml . The BSDA method ¢ rnedi positive at
a milk pirlimycin concentration of approximately 0.1 pg/ml . The limit of detectiGinor”the Charm |1
Macrolide test was reported to be 0.03 - 0.04 pg/ml.

I11.B. 2.3 Maximum residue levels

The Committee for Veterinary Medicinal Products recommended on 12+%aridary 2000 the inclusion of
pirlimycin in Annex | of Council Regulation (EEC) No 2377/90 in accor(ia’ice with the following table.

Pharmacologically | Marker Animal MRLs rarget tissues | Other
active substance | residue Species : provisions
Pirlimycin Pirlimycin | Bovine 100 pg/ke Muscle

100 perkg Fat

1000.ug’kg Liver

400,uo kg Kidney

168.ug/kg Milk

I11.B. 24 Withdrawal period

Twenty healthy lactating cows were infused nto each quarter with the recommended dose at 24-hour
intervals for eight consecutive days (usnq the sterile agueous solution). Milk samples were collected for
8 days post last dose at regular 10 —(14 hour intervals. Groups of 5 cows were slaughtered at 21, 28, 35
and 42 days after the last treatment. Milk samples were analysed by microbiological cylinder-plate
assay. Edible tissues were analyisetinsy HPLC/T SP/MS.

Residue concentrations in lidiay, muscle, fat and udder were beow the reported LOQ of 0.025 pg/gin
all samples analysed. Qhly“ene cow in the 21-day group had measurable concentrations in fat and
udder. All liver samplea,(iincubated at 37°C) had residue concentrations below the MRL of 1 ug/g but
above the LOQ of 0.825 ug/g. The ninth milking was the first time point after end of treatment when
the residue conceatrations in al milk samples were beow the MRL of 0.1 pg/g.

For 8 X treatmiaa, a withdrawal period of 23 days for edible tissues and 5 days for milk has been
accepted. The withdrawal periods were set according to the Notes for Guidance EMEA/CVMP/036/95-
FINAL ane\EMEA/CVMP/473/98-FINAL.

1128, 3Analytical M ethods

Tissue and milk samples were analysed by HPLC/TSP/MS (the proposed EU-regulatory methods)
and /or by microbiological cylinder-plate assay. The instrumental methods for edible tissues and for
milk have aready been accepted by the CVMP as routine analytical methods (see Summary Report
EMEA/MRL/ 719/99-FINAL).
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While the two analytical methods (microbiological cylinder-plate assay and HPLC/TSP/IMS) were
found to be appropriate to determine the marker residue pirlimycin in milk, the bioassay provided
substantially lower residue concentrations in liver than the HPLC/TSP/IMS method. Therefopa. the
assessment of marker residue concentrations in liver was based on data obtained by HPLC/TSP/IMS.

[11.B.3.1. Analytical method for liver

The determinative and confirmatory analysis of pirlimycin in liver was based on its detection by HPLC
Thermospray Mass Spectrometry (HPLC/TSP/MS). The method used a chromatogrephically resolved
sterecisomer of pirlimycin as internal standard. This isomer produced a thermestrey’ mass spectrum
identical to that of pirlimycin.

Quantitation was based on m/z 411, the pseudomolecular ion for, pitiimycin. The pirlimycin
concentration in liver was calculated from the peak arearatio of pirlimysin tGisopirlimycin compared to
standard solutions, which were prepared in injection diluent. The iIcanufication of pirlimycin was
verified by the detection of the 4 diagnostic ions for both pirlimycin and isopirlimycin (m/z 411.4,
413.4, 375.4 and 158.2) and by thar relative intensity.

Liver was first incubated before the internal standard solutioriywas added. Extraction was performed
followed by filtration, and rdease of pirlimycin from f5e,0rganic solvent for final HPLC/TSP/MS
analysis.

The modified procedure (modified by the incorporatien of the incubation step) was tested with 3 sets of
incurred liver samples as well as with fortified ceatrol samples.

The incurred liver samples were derived flonw3 cows slaughtered at 2, 7 and 14 days after end of
treatment. At 5 different days, 5 replicates ot “each sample were analysed per day. The overall precision
(CV%) was in the range of 11.7 % -%12.9%. In addition, 4 replicates of contral liver samples were
fortified at concentrations at 0.54{ ug/g (= 1/2 MRL), 1.08 pg/g (= 1 MRL) and 2.16 ug/g
(= 2 MRL) and analysed at 5 diffecaic days. The overall recovery was in the range of 75% - 80%,
precision (CV%) was in the rangeaf 3% - 8.5%.

[11.B.3.2 Analytical methgdor muscle, kidney and fat

The HPLC/TSP/MS smainod that was developed for liver was applied to kidney, muscle and fat.
However, the methol:did not include the incubation step. The validated limit of quantification, defined
as the lowest ®ancentredion that could be analysed with acceptable accuracy and precision was
determined to b2,9.05 pg/g for all threetissues.

[11.B.3.3. £inaytical methods for milk:

111.8.2.3. 7’ HPL C method

The axerminative and confirmatory analysis of pirlimycin in milk was based on its detection by HPLC
Inermospray Mass  Spectrometry  (HPLC/TSP/IMS). As in the case of liver, the pirlimycin

cancentration in milk was calculated from the peak area ratio of pirlimycin and isopirlimycin compared
(0 standard solutions.
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Five sets of fortified control milk samples at three concentrations (0.05, 0.10 and 0.2 pg/ml) were
analysed (the internal standard concentration was 0.5 pg/ml). The mean recovery was found to be 85%
at 0.05 and 0.10 pg/ml, and 98% at 0.2 pg/ml. The day-to-day precision was 7.4%, 4.2% ana’3.5%,
respectively. The day-to-day precision achieved for an incurred milk sample at a concentration o:, ab sut
0.05 pg/ml was 10.4%. With respect to these data, the LOQ of the method, defined as ine lowest
concentration that may be determined with acceptable accuracy and precision, can/be“seen as
0.05 pg/ml.

I11.B.3.3.2 Microbiological cylinder-plate assay

The fluid part of milk after centrifugation was collected without the top fatty“\ayer, pH adjusted and
assayed directly by the cylinder plate method (organism M. luteus). Six cyliiders were placed on each
assay plate. The diameters of the zones of inhibition were measured by an autGmated zone reader.

The concentration range of the standard samples (prepared in milk) was trom 0.020 to 0.320 pg/ml
pirlimycin free base. The LOD of the method was defined as the loivest concentration of the standards,
being 0.02 pg/ml. Samples showing inhibition zones smaller tharthe).02 pg/ml standard solution were
considered to have pirlimycin concentrations undetectable by, this riethod. Assay accuracy (as percent
recovery) was 90 - 97 % at the tested concentrations of 0.03(0.88 and 0.200 pg/ml pirlimycin free base
(n=6 per concentration level). The precision of the assay, Was demonstrated by three replicates of
fortified control milk samples at 0.04 and 0.16 pg/ml pirlimycin free base which were assayed in
triplicate on three diffeeent days. The [ within-day precision was, respectivey,
2.5% and 5.8 %, the between-day precision was, respectivdy, 7.9 % and 8.0 %.

V. PRECLINICAL AND CLANMCAL DOCUMENTATION

IV.A  Pre-Clinical Documentation

IV.A.1 Pharmacodynamics

See Safety file, 111 A 2.1

IV.A.2 Pharmacokinetics

See Safety file, 11 A2

IV.A.3 Targelraneties tolerance

See Safety<ilell A 3.4

IV.A.4 Resistance

The teilowing median Minimum Inhibitory Concentrations (MICsy) of pirlimycin for microorganisms
causing madtitis were:

- Staphylococcus aureus: 0.25 —0.50 pg/ml (96 % to 100 % susceptible)

- Sreptococcus agalactiae: 0.06 pg/ml (99 % susceptible)

- Streptococcus dysgal actiae: 0.06 pg/ml (96 % to 100 % susceptible)

- Streptococcus uberis; < 0.06 pg/ml (84 % to 92 % susceptible)
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MICyo values were less than 1.0 pg/ml for Staphylococcus aureus, Streptococcus
agalactiae and Sreptococcus dysgalactiae. For Streptococcus uberis, MICy values were
between 0.25 and 32.0 ug/ml.
- Coagulase-negative Staphylococci (S. chromogenes, S. epidermidis, S hominis, S fayicus,
S simulans, S warneri, S xylosus): 0.13 —0.50 pg/ml (95 % to 96 % susceptible)

Gram-positive isolates with an MIC > 2 ug/ml are considered resistant.

Some R-lactamase producing Staphylococcus aureus strains were found to bg™eotn resistant to
pirlimycin and erythromycin, i.e. to lincosaminides and to macrolides due to the.sirmi!ar mechanism of
action of both classes of compounds, i.e inhibition of RNA dependent Giotein synthesis at the
ribosomes and the potential of cross-resistance. An appropriate reference to tivs is madein the SPC and
product information. Nevertheless, [3-lactamase production by itsdf did nc, affect susceptibility of
staphylococci towards pirlimycin.

Enteric bacteria such as E. coli are intrinsically not susceptible to girlimycin. Therefore, advice and/or
warnings have been included in the SPC and product information:

“ Treatment of infections due to enteric bacteria such as E. cqlit”_(“Zontraindication)

“ Susceptibility testing should be carried out prior to treatniant, (Special precaution(s) for use):
Furthermore, detailed instructions regarding hygienic measases are described under posology.

IV.B Clinical documentation

Pirlimycin was originally proposed by the Applicant to be indicated for the treatment of clinical and
subclinical mastitis in lactating cows and a number of studies were submitted. However, based on the
studies submitted, the Committee agreed fnainthe efficacy of pirlimycin was provided only for the
treatment of subclinical mastitis in lactating cews.

1V.B.1 Dose and duration of treatrent

An infection modd study intludGag 25 lactating dairy cattle with induced Staphylococcus aureus
infection was conducted in the WSA to evaluate dosages of pirlimycin for the treatment of mode
induced clinical and subgitmical mastitis. A regime of two intramammary infusions of 10 ml
formulations of pirlimycin etdoses of 25, 50 or 100 mg per quarter was compared to no treatment.
Treatment results indisatethat pirlimycin at doses of 50 or 100 mg/quarter was significantly better than
no treatment or 25 mmig\oirlimycin.

Although this stedysis only of limited value, the conduct and design of the study is however acceptable
since cows wele/routinely clinically monitored and milk samples for SCC and bacteriology were
collected u;i to'28 days following the last infusion. In addition, the dose level of 50 mg/infected quarter
was confied. Cure rates in two clinical dose determination studies following 2 x 100 or 2 x 200 mg
pirlimysin Jwere not increased when compared to 2 x 50 mg pirlimycin, although higher pirlimycin
concatrations in milk were obtained.

Iine Applicant provided study results of several researchers who investigated extended duration of
uierapy with pirlimycin in cows subclinically infected with Staphylococcus aureus in the USA
(experimental or fidd conditions). Data show that the extended treatment duration resulted in
significantly improved quarter cure rates. Mastitis of chronically infected cows was not improved by
extended therapy duration. The Applicant has therefore proposed an extended therapy duration with 8
infusions of pirlimycin at 24 hour intervals.
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IV.B.2 European multicentric field study

A first GCP European multicentric field study conducted in a total of 54 herds and 397 cow).(376
guarters) was submitted by the Applicant. However, this study did not prove the satisfactorily efficicy
of pirlimycin in the treatment of subclinical mastitis.

The rather low percentages of cure rates in this study in treated cows was considered to ke rdaced to the
high number of cows of the 4th or 5th parity, i.e. old cows known to have more ckronit infections.
Neverthdess, the SCC decline in bacteriologically cured quarters in treated youngCows’exceeded that
observed in cows of fourth or fifth parity.

A further GCP compliant European multicentric field study was conducted, in order to investigate
whether an 8-day treatment was associated with higher cure of subclinical, mastitis when compared to a
2-day treatment. In addition, an authorised reference product of knowm,trigrapeutic value containing
cefazolin was used for control as reguired in Council Directive (EECQ)/31/852, Part 1V, Chapter 2
(Clinical requirements).

The study included 57 dairy herds in 8 European countries (TheMNetaerlands, Sweden, Denmark, Spain,
Italy, France, Germany and The United Kingdom) an{l was performed according to the EC
intramammary guidelines. Cows with clinical mastitis avel,cows with clinical palpable udder lesions
indicative of chronic infections were excluded. The studv exrolled a total of 801 quarters from 481 cows
with a bacteriologically positive culture result and.SC> >300.000 cells/ml on day —8 pre-treatment in at
least one quarter.

Prior to treatment milk samples were colleciad Jor bacteriology and SCC. Cows with subclinical
mastitis were randomly alocated to treatmelit groups including (1) pirlimycin, 50 mg, 8 daily infusions,
(2) pirlimycin, 50 mg, two infusions at 24v~h interval, and (3) positive control. Milk samples for
bacterial culture and SCC were collectad up to 30 days after the day of enrolment. “ Subclinical cure”’
was classified as both bacteriological'y and cytologically cured with no clinical signs.

The incidence of clinical mattitiswas low with 1.8, 5.2 and 4.9 % for pirlimycin 2 X treatment,
pirlimycin 8 X treatment and(thercontrol group, respectively. A total of 532 quarters from 364 cows
remained for analysis accaraimg 1o the current EC intramammary guidelines. Cytological cure rates of
21, 38.5 and 43.4 % were ¢cetained after pirlimycin 2 X treatment, pirlimycin 8 X treatment and in the
control group, respectivay. The overall bacteriological cure rates were 37.4, 60.4 and 55.5 % for
pirlimycin 2 X treatfisant) pirlimycin 8 X treatment and the control group, respectively. The subclinica
cure rates were'th % forvpirlimycin 2 X treatment compared to 30.2 % and 35.8 % for pirlimycin 8 X
treatment and tha.control group, respectively.

Pirlimycin 8 X (freatment had a numerically greater bacteriological cure rate compared to the positive
control,, b was numerically less for cytological and subclinical cure rates. Both pirlimycin 8 X
treatment “end’ the positive control had significantly higher cure rates than pirlimycin 2 X treatment.
Post-trizatment SCC was significantly lower for pirlimycin 8 X treatment and the positive control than
pittimyain 2 X treatment. The post-treatment SCC did not differ significantly when considering the
14.- Zik days post treatment.

A& aresult, the study confirms that the administration of eight daily infusions of pirlimycin is more
efficacious in the treatment of subclinical mastitis caused by major pathogens than two infusions at 24
hour interval and is as efficacious as the administration of a registered intramammary product used for
control. The Applicant’s proposal of extended therapy regime in the treatment of subclinical mastitis
caused by major pathogens is therefore accepted.
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The results of the European study on subclinical mastitis show that the bacteriological cure rate for
coagul ase-negative streptococci (CNS)-induced subclinical mastitis was not higher with lengthening of
treatment duration. However, the decrease in milk somatic cell count associated with bacterioingical
cure following 8-day treatment exceeded by far that following a 2-day treatment with pirlimyein.
Therefore, the Committee decided in favour of an 8-day rather than a 2-day for the trgatinent of
subclinical mastitis caused by coagul ase-negative staphylococci as well.

V. RISK —BENEFIT ASSESSMENT AND CONCLUSIONS

Pirlimycin is intended for the treatment of subclinical mastitis in lactating dairycows. 50 mg pirlimycin
in 10 ml sterile aqueous vehicle shall be infused into each infected udder guarter. Eight infusions 24
hours apart are intended for the treatment of subclinical mastitis due toyStaphylococcus aureus,
Sreptococcus agalactiae, dysgalactiae and uberis.

The final product contains pirlimycin (as hydrochloride) in a buffeied agueous solution. Stability data
for the drug substance cover up to 60 months at room temperature, Fer the drug product a shdf life of 3
years can be retained when stored at or below 25 °C in the cartcy. Additional information on packaging
materials, validation data for the manufacturing process froin ti2 intended production site and stability
data of the first 3 production batches were provided byine Wia'keting Authorisation Holder as post-
authorisation commitments.

Pirlimycin was considered to be without effects on rearoduction, embryonic and foetal development in
rats and mice. It was devoid of mutagenic properties and is not related to a known carcinogen.
Pirlimycin was severdly irritating when applieciintt the eyes or onto the abraded skin of albino rabbits.
An appropriate user warning has been includieatin the SPC and package insert.

Pirlimycin hydrochloride has been evaréated in the course of the MRL procedure according to Council
Regulation (EEC) No. 2377/90. The determination of the withdrawal period for edible tissues was
based on liver concentrations measetet by HPLC/TSP/MS. A withdrawal period of 23 days for edible
tissues and 5 days for milk ha$heen established.

Although a Phase |l - Tier™ A, assessment focusing on the specific issues relating to the presence of
residue in fresh dung was reguired, data indicate pirlimycin hydrochloride is not expected to negatively
impact the environmestiwvinen used per labd instructions. Therefore there is no need for a specific labd
instruction for envirdamental caution.

Pirlimycin did gt eicit signs of udder irritation or clinical adverse effects in cows. Somatic milk cell
count rises wer2 seen in some animals under treatment and coliform mastitis was reported in a few
cows. How'very these effects were found to be ailmost negligible in studies following standard operating
proceduresfor proper udder infusion technique. Therefore, introduction of environmental pathogens into
theudcer by improper teat handling is assumed to be the cause for the unfavourable effects referred to
abeveDeailed advice for teat cleansing and proper infusion of the product in order to avoid infections
with environmental bacteria such as E. cali is therefore given in the SPC and the product information.

Aditimicrobial resistance risk has been assessed according to the recommendations and conclusions of
the CVMP's Risk Assessment on Antimicrobial Resistance. It was noted that efficacy of pirlimycin
against Streptococcus uberis is variable. However, the Committee agreed that this would be taken into
account by an adequate recommendation, that “susceptibility testing should be carried out prior to
treatment” in the SPC and product literature.
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The Committee acknowledged the diagnosis “Subclinical mastitis’ based on bacteriological
identification would be achieved in normal veterinary practise, since it is common practice in dairy
production to perform somatic cell counts on a routine basis.

A European multicentric field study was conducted to investigate whether an eight-day tresim.ant was
associated with higher cure of subclinical mastitis when compared to a 2-day treatment. I7addition, an
authorised reference product of known therapeutic value was used for control as requixeu isi Council
Directive (EEC) 81/852, Part IV, Chapter 2 (Clinical requirements). The study cedfirried that the
administration of eight daily infusions of pirlimycin is more efficacious in the tregtiiignt"of subclinical
magtitis caused by major pathogens than two infusions at a 24 hour interval and is as-2ificacious as the
administration of a registered intramammary product used for contral. The Cariimittee therefore agreed
to an extended duration of treatment of eight days.

Based on the original and complementary data presented the Committee™ior Veterinary Medicinal
Products concluded that the quality, safety and efficacy of the prodiuc. were considered to be in
accordance with the requirements of Council Directive 81/852/EEC
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