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Introduction @

The applicant Eli Lilly and Company Limited submitted on 23 January 2012 an application’f %(eting
authorisation to the European Medicines Agency (the Agency) for Trifexis chewable table%r ogs,
through the centralised procedure under Article 3(2)(a) of Regulation (EC) No 726/20

The eligibility to the centralised procedure was agreed upon by the EMA/CVMP on
as Trifexis contains a new combination of two existing active substances (spino
oxime) which was not authorised as a veterinary medicinal product in the Com
entry into force of the Regulation. Neither spinosad nor milbemycin oxime are _newpactive substances in
EU authorised veterinary medicinal products, but inclusion of both in a fixe% ation product is a

d milbemycin
on the date of

novel presentation.

The following indication was proposed: For the treatment and preventiq flea infestations in dogs,
and for the concurrent prevention of heartworm disease and/or trea@ f gastrointestinal nematode
infections.

The target species is the dog. Trifexis chewable tablets contain s @ ad and milbemycin oxime, and
are available in five different strengths (to facilitate treatmen erent weight dogs). The tablets
are packed in blister packs, which are then packed into outer tons containing either 1, 3 or

6 tablets. The route of administration is oral use.

The dossier has been submitted in line with the requirm for submissions under Article 13(b)
(fixed combination) of Directive 2001/82/EC — fixed gembination application. The two active
substances in this fixed combination product are eahorised individually in veterinary medicinal
products in the EU. Spinosad is authorised in a bstrate product (Comfortis, Eli Lilly and
Company Limited) for the treatment and prevent of flea infestations (Ctenocephalides felis) in dogs.
Milbemycin oxime is the active substance i veterinary medicinal product authorised in the EU for the
prevention of heartworm disease and the trolFof roundworms, hookworms and whipworms in dogs.

Milbemycin oxime is also included in comb ion with praziquantel in a product authorised in the EU.
The data provided are in accordance with requirements of the CVMP guideline on pharmaceutical
fixed combination products (EMEA/ 804/2005).

The CVMP adopted an opinion an assessment report on 17 July 2013.

On 19 September 2013, the E& Commission adopted a Commission Decision for this application.

Scientific advice Q

The applicant did not xientific advice at the CVMP.

Part 1 - A(@qistrative particulars

Detaileﬂ&iption of the pharmacovigilance system

A detaile
Directi 001/82/EC. It provides adequate evidence that the applicant has the services of a qualified

@ ription of the pharmacovigilance system was provided which fulfils the requirements of

pekso onsible for pharmacovigilance and the necessary means for the notification of any adverse
rea suspected of occurring either in the Community or in a third country. However, considering
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the inconsistencies noted during the assessment procedure regarding the pharmacovigilance data b
provided, an early pharmacovigilance system inspection should be foreseen. @

Manufacturing authorisations and inspection status ~\®

A declaration of the compliance of the manufacture of the active substance with EU GMP&irements
for starting materials has been provided from the Qualified Person of the site of batch @ se.

Trifexis chewable tablets for dogs are manufactured in the US and shipped to E e. ondary
packaging and batch release for the EU will be carried out in the UK. \

The site of finished product manufacture and primary packaging in the US hag beehinspected by an EU
competent authority (Irish Medicines Board), found to be GMP-compliant, C nt certificates of
GMP compliance have been provided.

Regarding the sites for secondary packaging and the site for batch release in the EEA, copies of the
current manufacturer’s/importer’s authorisation been provided.

Overall conclusions on administrative particulaQ

The Committee considers that the pharmacovigilance systerﬁ%the necessary requirements and
provides adequate evidence that the applicant has both t)@w es of a qualified person responsible
for pharmacovigilance and the necessary means for th tion of any adverse reaction suspected
of occurring either in the Community or in a third country. However, considering the inconsistencies
noted during the assessment procedure regarding t armacovigilance data provided, an early

pharmacovigilance system inspection should be for .

The information provided in regard to the manu@rmg sites and their GMP status is complete and no
further information is necessary on the mawring sites, nor is any inspection necessary or

>
@)

Trifexis tablets are chewable h&%s for dogs containing two active ingredients, spinosad and

Part 2 - Quality

Composition

milbemycin oxime. The tal e mottled tan to brown, round, standard, biconvex, chewable tablets
with item codes debossed on side and dimples on the other side. The number of dimples on the
tablet corresponds to it ength.

Trifexis tablets are p@ed in five different strengths. The strengths range from 270 mg up to
1620 mg spinosa percentage content of 53.33%), and 4.5 mg up to 27 mg milbemycin oxime.
The tablets arQK hetic, having the same percentage composition and are all compressed from a
common ble

N ncluded in the product.

Accordin @ e dosing table in the SPC, the tablets do not need to be divided, therefore the absence
of br ines is justified.

1 4

No overag

(1)
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Spinosad is a product of fermentation derived from strains of Saccharopolyspora spinosa. b
Approximately 90% of spinosad is comprised of spinosyns A and D. Of that 90%, the ratio of spi n
A to A+D is 0.85 when calculated as spinosyn A/(spinosyn A +D).

The active substance milbemycin oxime (INN) is a mixture of milbemycin A3 5-oxime and @/Cin
A, 5-oxime with an approximate ratio of 20:80. The manufacture of milbemycin oxime cﬁx
major stages: firstly, a fermentation stage to produce milbemectin from Streptomyces@

of two
copicus
subsp. aureolacrimosus, and subsequently a chemical synthetic stage to manufacture ilbemycin

oxime (two synthetic steps).

Well established excipients are used in the manufacture of Trifexis tablets: phar eutical grade
microcrystalline cellulose and hydroxypropyl cellulose (serving as diluent and bi ; croscarmellose
sodium (disintegrant); colloidal silicon dioxide (glidant); and magnesium stir ubricant).

Artificial powdered beef flavour is used to achieve palatability. This particu
been used previously in several EU authorised veterinary medicinal prcws.

Container @

r/blister) inside a folding

vouring agent has

The finished product is presented in blister packs (1, 3 or 6 tal
cardboard carton. The foil-based blister laminate (polyamide. ium/polyvinyl chloride

(PA/alu/PVC)) is heat sealed to the foil-based lidding lami sed on PET/alu/PVC) with a PVC-
based coating (on the internal blister surface). The "d\ ate may have an optional printing

surface such as paper, polyester, or lacquer. The product tact surface for the tablet is the PVC of
the blister laminate and the PVC based heat sealing ing of the lidding laminate.

Development pharmaceutics Q

The aim was to develop an immediate releaWtable and chewable tablet formulation for use in
ing the same bulk mix. The potency of spinosad
iven lot of spinosad) of the final blend is adjusted to
e is adjusted to 0.89% of milbemycin oxime factors A;

dogs. Different tablet sizes are manufactu
(amount of spinosyn factors A and D withi
53.33% and the potency of milbemyc
and A,.

To accommodate the target dog
1040/17.4 and 1620/27 mg spi
the excipients has been adequz

d’and milbemycin oxime respectively) are proposed. The choice of
ly justified.

The manufacturing f

Method of man ctu
is given for the chosen normal batch size. The theoretical number of tablets
s

are split, which will depend on marketing needs.

depends on how t |

A comprehens7 ription of the equipment utilised and the manufacturing method is given in the
documentatioft. t granulation technique, with subsequent blending and compression, is employed
and is regﬁK be a standard manufacturing process.

Satisfac%process controls are in place at each stage.

All v ion parameters were satisfactory for all tablet strengths and packaging. The validation data

d e that the manufacturing procedure is robust, reproducible and can consistently produce
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tablets of the desired quality. The process does not cause degradation of the active substances. Th
manufacturing process is considered validated and suitable for routine production. @

Control of starting materials ~\®
Active substances O
Milbemycin oxime (INN) is not the subject of a monograph in either the Europea@copoeia
(Ph. Eur.), or any other pharmacopoeia of the EU. \

The data are presented in the form of an Active Substance Master File (ASMF)whi¢h supports the

marketing authorisation application. The manufacturing site of the active i ient manufacturer
(ASM) is specified.

Specification for milbemycin oxime:

The specifications distinguishes between and limits milbemycin 5-0>@30t0rs Az + A4, milbemycin
oxime D and total related substances (milbemycin oxime factors @thg an A;, A, and D), which have
been described in the dossier, and are appropriate to control its %

The proposed re-test period of 24 months has been justified@yility data.

Spinosad is not the subject of a monograph in either tan Pharmacopoeia (Ph. Eur.), or any

other pharmacopoeia of the EU.

marketing authorisation application. The manufactu ite of the active ingredient manufacturer is
specified.

The data for this active substance are also presentemﬂe form of an ASMF which supports the

Specification for pharmaceutical grade spin

<
The specifications distinguish between spigosyn factors exhibiting greater than 90% activity and the

spinosyn factors with less than 90% act

The proposed re-test period of 24 6 s been justified by stability data.

Excipients O
The tablets include the follo '&ve excipients, which are all the subject of Ph. Eur. monographs and
are typical for a product ope (that is, chewable tablet): cellulose microcrystalline (Ph. Eur.);

hydroxypropylcellulosg (Ph. EUR,); croscarmellose Sodium (Ph. Eur.); silica, colloidal anhydrous
(Ph. Eur.); magnesiunNate (Ph. Eur.).

d are appropriate to control its quality.

The sixth excipient is@tificial powdered beef flavour, the specific type of which has previously been
used in several vete ry medicinal products authorised in the EU, and which is the subject of an in-
house specificﬁ i is gamma irradiated and contains pork liver powder. Full details have been
provided and cification is considered satisfactory to control its quality. All the ingredients of the
flavour ar& roved human food ingredients (complying with FDA law and regulations). Gamma
irradiatio the artificial powdered beef flavour is carried out and the limits established for microbiological
purity ar ient.

%
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Specific measures concerning the prevention of the transmission of ani

spongiform encephalopathies @
The magnesium stearate is of vegetable origin. @

L 4
There is no transmissible spongiform encephalopathy (TSE) risk associated with the use Nrtificial
powdered beef flavour. A corresponding certificate has been issued by the manufacturer is

supplied. O

Additionally, none of the other materials used in the manufacture of Trifexis tabl@s any TSE
risk. Compliance of the active substance and all the excipients in the product W& u
of the Note for guidance on minimising the risk of transmitting animal spongifoffg, encephalopathy
agents via human and veterinary medicinal products (EMA/410/01 rev.3) has“heen confirmed.

rrent version

Control tests during production (b

All the in-process controls are defined and are regarded justified to & a consistent batch-to-batch

quality.
Control tests on the finished product b

S

The specification includes all of the tests expected for a tnd is in line with VICH guideline GL39
(EMEA/CVMP/VICH/810/04). The specifications propos
of the finished product. The specification to be applied during shelf-life differs slightly but the

differences are justified. O

Adequate specifications and routine tests have mscribed to ensure appropriate and constant

ease are suitable to control the quality

quality of the finished product. The following me s are employed which comply with the Ph. Eur.:
Uniformity of Dosage Units; Dissolution; Miwumit Tests (in accordance with Ph. Eur. 5.1.4);
Moisture content.

The identity of the two active substance sad and MO, are each confirmed by two independent
identity tests (*3C-NMR chemical shi ignments and HPLC retention time).

The content of spinosyn factors A % d of related substances is determined by a reversed phase
(RP) HPLC method with isocratich and UV detection. The method is also stability indicating.

The content of milbemycin oxﬁ tors Az and A4 and of related substances, is determined by a
reversed phase (RP) HPLC od with gradient elution and UV detection. The method is also stability
indicating.

Analytical methods arNdescribed and validated in accordance with VICH guidelines.

Stability QD
.
Stability studigs e,

performed under VICH conditions. The stability data presented include 24 months
data fromy9 batches stored at 25 °C/60% RH, and 6 months data from 40 °C/75% RH for all

9 batch \24 months of storage at 25 °C/60%RH, all batches comply with their specifications.
a

Three b each of two strengths of the tablets were also exposed to light according to the
guide@lCH guideline GL5 on photostability testing (CVMP/VICH/901/00).
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The presented stability data are considered to satisfactorily support the claimed shelf life of 36 mo@

with no special storage conditions. @
Since the tablets exhibit no score line, no in-use stability data has been provided and this is %

acceptable. L 4 \

Overall conclusions on quality

The data on the active substance, spinosad, are presented in the form of an AS n lude
comprehensive information on its manufacture and characteristics. It is not the& of a
monograph of the Ph. Eur. or a pharmacopoeia of any EU member state. The routi ests and

specifications are considered sufficient to assure constant quality of the activ bstance. The
proposed re-test period of 24 months is acceptable. m

Data on the second active substance, milbemycin oxime, are also presented in the form of an ASMF
and include comprehensive information on its manufacture and charactegistics. Milbemycin oxime is a
very stable molecule and the retest period of 24 months is justified @a data and in accordance with

the guidance in VICH guideline GL3.
The excipients used are considered acceptable, as well as th materials. All excipients

e
contained in the tablets, except the artificial powdered beef @(containing pig liver powder) are of
pharmacopoeial grade quality. The microbiological and vir safety of the beef flavour has been

proven. There are no concerns in relation to TSE for a ingredients of the product.
The rationale for the choice of the formulation is acceptable.

A production scale batch blend size has been valida Q atisfactory in-process data have been noted
during the compression runs and batch analytical' results have demonstrated that the manufacture of
the product is well controlled. The finished productytelease specifications are considered acceptable.

Control methods have been validated and tRé.specification is considered to be relevant for a product of

this type.

Suitable stability studies according to VI delines have been carried out and the data provided

support the proposed shelf-life of € ability studies are on-going. No special storage
precautions are considered necess

The quality data and document rovided are in accordance with the relevant VICH and EU

guidelines. K
Part 3 — Safety Q

Both active substanc \ded in the product are present in a number of authorised products and
their safety was pre assessed. Full technical details on the safety of spinosad have previously
been documentedfin European public assessment report (EPAR) for Comfortis. Milbemycin oxime
has a well-est8hlis use and is presently authorised in the EU in 2 different products for use in
companion al sed at a dose range of 0.5 to 2.5 mg milbemycin oxime/kg bw. The pharmacology
and toxicity,ofwmilbemycin oxime is summarised in publicly available scientific literature. Also, acute

toxicity d

a

the product in respect of its user safety, an in vivo study determining the role of
trans-m ous transport P-glycoprotein (P-gp) in the disposition of each drug, and genotoxicity

studi milbemycin oxime were submitted. A number of tolerance studies in the target species,
i reproductive safety study, are also described in detail in Part 4.
CV ssessment report for Trifexis (EMEA/V/C/002635/0000)
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For the purposes of this assessment report, the toxicological profile of the individual actives can beb
considered well established. Consequently, only an overview on relevant data of the active sub S
is given in each section of Part 3.

Safety documentation &

Pharmacodynamics QO
See Part 4. 0\

respect to absorption, distribution, metabolism and excretion. Data on

the dog is described in Part 4. @

It had been previously concluded by the CVMP that spinosad wa: absorbed after oral

Pharmacokinetics (Q
No new study data on laboratory animals were submitted for spinosad and milbemycin oxime in
%maookinetics performed in

administration and that elimination followed a similar pathway ratory species. Following
extensive hepatic metabolism, the predominant excretion ro@metabolites is via the faeces, with
minor amounts present in the urine. Milbemycin oxime was to be well absorbed after oral
administration and to undergo extensive hydroxylatiomi Q er in both rats and dogs. Similar to

spinosad, the metabolites are mainly excreted in the faec ith minor amounts present in the urine.

Since macrocyclic lactones are known to be substra
which has been linked to neurotoxicity in Collies
with wild type and knockout mice to determine i
level of P-glycoprotein. Mice were orally treated oncé with milbemycin oxime alone, spinosad alone or

trans-membranous transport P-glycoprotein,
ted breeds, an in vivo study was conducted
sad and/or milbemycin oxime do interact on the

different time points post-dose (3 mice/time) and were stored frozen prior to being analysed using
LC/MS/MS assays, which were validated e in non-good laboratory practice (non-GLP) studies.
Following oral administration of spi s@nilbemycin oxime, the resulting mean plasma

concentrations for both spinosad al
resistant (MDR1a) knockout mice
spinosad and milbemycin oxime

the same trend held true thatadthe mean plasma concentrations for milbemycin oxime and spinosad
were similar while the brai trations were different in wild-type compared to MDR1a knockout
re

“ bemycin oxime were similar between wild-type and multidrug
phtrast, the resulting mean brain concentrations for both
notably different. When the test articles were co-administered,

mice. It was also demonst hat the co-administration of spinosad with milbemycin oxime
increases the overall wl lasma and brain concentrations) of milbemycin oxime in both the wild
type and MDR1a kno t Mice. The plasma concentrations for both the wild-type and the knockout

mice were extremel le between sampling times and made it difficult to assess if there was a
difference in the spi d plasma concentrations following single versus co-administration of the test
articles. ¢

It was coqclu@yat both milbemycin oxime and spinosad are P-glycoprotein substrates in mice.

N

Toxic al studies

T ic@dies in different laboratory animals have been evaluated during the application for a
co ity marketing authorisation for the spinosad only containing product from the same company

CV ssessment report for Trifexis (EMEA/V/C/002635/0000)
EMA/481078/2013 Page 8/39



(Comfortis). Most of the studies were GLP compliant and conform to the relevant Organisation for b
Economic Co-operation and Development (OECD) Guidelines. @

4

For milbemycin, toxicity data submitted are published in publicly available scientific Iiteratur%
Toxicity studies performed with the combination were performed in respect to target ani

Yy
(Part 4) and in respect to acute toxicity for the assessment of the user risk.

Single dose toxicity O

Spinosad has been established to have a low acute toxicity following oral exposu rats and mice
(LDso >2000 mg/kg bw) and intraperitoneal exposure in rats (LDsg >800 mg/k . No systemic
effects after dermal application were observed in rabbits up to a dose of 5000 m bw.
Milbemycin oxime has been shown in earlier studies, after oral administrati e of moderate
general toxicity. In rats no specific organ toxicity was seen. No systemic e after dermal

application were observed in rats up to a dose of 5000 mg/kg bw. &

The single dose data were considered complete and satisfactory. @

Repeat dose toxicity
In the repeated dose toxicity studies from the application for omponent spinosad tablets, the
lowest relevant no observed effect level (NOEL) was 5 mg/k per day in dogs based on

phospholipidosis, which was the most prominent effect of d in 13-week toxicity studies in
laboratory animals, including the dog, and is induced
amphiphilic/lipophilic drugs (CAD). A large variability has béen shown among species or strains with
respect to the tissue/organ specificity and severitym condition induced by a particular CAD. No

llular accumulation of cationic
dermal effects and no systemic toxicity were obser dermal repeat dose toxicity studies in rabbits.

Milbemycin oxime showed haematological chan@O mg/kg bw/day and above in earlier studies,
and showed liver changes at 100 mg/kg b%n bodyweight loss at 300 mg/kg bw/day in repeated

dose toxicity studies in rats.
These data were considered to be satisfégnd justified.

Tolerance in the target an species

See Part 4. @

Reproductive toxiciQ
The studies on reprother ormed in rats and rabbits (from the application for Comfortis, the
t

monocomponent spi
female reproductive fu ons at dose levels below parental toxic levels. No developmental effects
<
(o)

blets) provided no evidence for adverse effects of spinosad on male or

occurred at mat ic levels. The no observed adverse effect levels (NOAELSs) for parental and
reproductive/de\ ental toxicity were 10 mg/kg bw/day. The NOAEL for embryonal/foetal toxicity
and teratoge@was 50 mg/kg bw/day both in rats and rabbits.

L

a available on the effects of milbemycin on fertility or reproductive parameters in
als, but a reproductive toxicity study with the final formulation was performed in the

r oductive toxicity in the target species, see Part 4.
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Mutagenicity/genotoxicity b
A full battery of in vitro and in vivo genotoxicity tests examining gene mutations and cIastogeni@
endpoints has been conducted for spinosad and assessed previously (for the monocompone ets).

It was concluded that spinosad did not induce point mutations in bacteria, gene mutationg,\

chromosomal aberrations, or unscheduled DNA synthesis in mammalian cells in vitro and%

according to appropriate OECD guidelines in 2008. The assays were conducted up he designated
limit doses or up to doses demonstrating induced cytotoxicity. Treatment wit ive control

considered to be non genotoxic.
Three GLP-compliant studies on the genotoxic potential of milbemycin oxime ha\% rformed

vitro chromosomal aberration test in Chinese hamster ovary cells, and it did induce micronuclei in

vivo in the bone marrow of imprinting control region (ICR) mice. &

It can be concluded that milbemycin oxime has no mutagenic poten@

Carcinogenicity Q

Spinosad was previously evaluated for its carcinogenic pote Qrats (24 months) and mice

(18 months). In mice, the incidence of tumours in both m @ nd females was not increased relative
to controls in any of the tested dose groups. The over L of both chronic toxicity studies in mice
was found to be 11.4 mg/kg bw/day. In rats, a NOAér?‘ter 24 months was set at a dose of 2.4 mg/kg

bw/day. There were no increases in tumour inciden ed in any of the tested dose-groups
d not show any carcinogenic potential.

compared to controls. It was concluded, that spi

Carcinogenicity studies were not performed Witfﬁmycin oxime. This is acceptable, since
milbemycin oxime did not show a genotoxic@tial nor does the molecule possess any structural
The acute toxicity after single intrap !’ eal injection or single oral dose of the combination of
spinosad and milbemycin was te @ a GLP study in rats at the same dose ratio (60:1) to that in the

proposed medicinal product. & gdy was designed largely according to the older OECD guideline
401 rather to guideline 420 gk

mammalian toxicity and a QM of 2000 mg spinosad and 34 mg milbemycin oxime per kg bw for
both sexes has been ablishedvafter oral application. This dose exceeds the highest concentration of
1 tablet of the produ x mg/27 mgq). For the intraperitoneal route, a NOAEL of 300 mg spinosad

alerts.

Studies of other effects

acceptable. It was shown that the combination has been of low

and 5 mg milbemyci e per kg bw was established. Toxicity of the combination was not enhanced
compared to the inistration of the individual chemicals.

L 4
An acute GLP-c nt skin irritation study was conducted in accordance with the OECD guideline 404

in rabbits..B ed the results it can be agreed, that the compounds were not skin-irritating.

In a mur I lymph node assay no signs of systemic toxicity and/or local irritation were seen,

when theé bination of spinosad and milbemycin (60:1) was administered. It was concluded that the

comb@n is not a contact sensitiser.
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A comprehensive user safety assessment was submitted according to the CVMP guideline on us
safety (EMEA/CVMP/543/03-Rev.1). The user can be identified as dog owners (and children
accidental dermal/oral contact). Acute dermal and oral exposures are considered most re?eﬂ eto

User safety b

the intended use of the product. K
Acute toxicity studies with the product have shown that the product is not more toxic he active
substances when administered alone. Furthermore, no contact sensitising potential observed for

itation were 10-
since the active
duct is also not
to moderate eye
irritant potential of spinosad in rabbits. However, appropriate advice to wa ds after use of the
product included in the SPC is considered satisfactory to prevent accideptal hand-to-eye contact with

the product. The concentrations of spinosad/milbemycin used in the study on ski

fold lower than the expected worst case concentration for dermal exposure. Howe

substances alone did not show irritating properties, it can be considered that
skin irritating. Eye irritating potential cannot be excluded due the reversibl

the product.

Systemic toxicity of the combination product in the adult user, incl regnant and lactating women,
following dermal contact or accidental ingestion arising from harmmth transmission can be

considered negligible. Nevertheless, the user is advised to wa; nds after administration of the
product to minimise any risk, including accidental hand to eye contact.

Possible health risks after acute oral exposure has also b cussed for children. Emesis seen after
single administration in the target species is also consi ore relevant for risk characterisation
than the NOAEL derived from the acute toxicity study after intraperitoneal administration. The
estimated exposure based on the assumption of th tion of a whole tablet is below the calculated

dose with a Margin of Exposure (MOE) of 2.8. H

0 he warning sentences included in the SPC
“Children must not come in contact with the vetetrinary medicinal product. Accidental ingestion may

cause adverse reactions.” are considered satisfactory to minimise the risk for children.

In a study complying with the Consumer P,
protocols for poison prevention packaging,

afety Commission's (CPSC) current standards and
Id-resistant effectiveness of 96% was represented.

In conclusion, the proposed child-resistant packaging and warning phrases are considered satisfactory
to minimise the risk for the user, in children. The product does not pose an unacceptable risk to
the user when it is used in accor th the SPC.

Environmental risk as sment

A Phase | environmental ris essment (ERA) was provided according to the VICH guidelines. The
environmental risk asNent can stop in Phase | and no Phase Il assessment is required because the
ct will only be used in non-food producing animals.

veterinary medicinal@
Trifexis chewable for dogs are not expected to pose a risk for the environment when used
according to th Adequate advice on disposal of any unused product or waste material is included

in the produc &ure.
L 4

Overab lusions on the safety documentation

The s@of both active substances has been previously assessed. Full supporting data on the safety
o i was included in the centralised application for the monocomponent product, Comfortis, and
ass by the Committee as satisfactory. Milbemycin oxime has a well-established use and is already
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authorised in 2 different veterinary medicinal products in the EU for use in companion animals. It Vb
been shown (in the Comfortis application) that spinosad was well absorbed after oral administr

and that elimination followed a similar pathway in both the dog and cat. Following extensive hem
metabolism, the predominant route of excretion for metabolites is via the faeces, with mi{nor@mts

present in the urine. \
For milbemycin oxime, the metabolism, distribution, and elimination are well-known @ been

investigated in rats and dogs. Milbemycin oxime was found to be well absorbed after
administration and undergoes extensive hydroxylation in the liver in both specie%r to spinosad,
h in

the metabolites are mainly excreted in the faeces with minor amounts present ine.

An in vivo study was conducted with wild type and knockout mice to determine, inosad and/or
milbemycin oxime are P-glycoprotein substrates. The concentrations of the ces were
determined by validated methods. The findings indicate that both spinosa ilbemycin oxime are

substrates for the P-glycoprotein transporter system. Furthermore, co-admi ration with spinosad
increased the plasma and brain concentration of milbemycin oxime. {

Spinosad has a low acute toxicity following oral and intraperitoneal osure. No systemic effects after
dermal application were observed in rabbits up to a dose of 500 bw. The most prominent
effect of spinosad in repeat dose toxicity studies was phospholi duced by intracellular
accumulation of cationic amphiphilic/lipophilic drugs. A large Vvariakility has been shown among species

or strains with respect to the tissue/organ specificity and s of the condition induced by a
particular cationic amphiphilic/lipophilic drug. \6

No dermal effects and no systemic toxicity were observed invdermal repeat dose toxicity studies in
rabbits. It was concluded that spinosad was not irriQto the skin of rabbits.

The studies on reproduction toxicity performed i nd rabbits provided no evidence for adverse
effects of spinosad on male or female reproductive, functions at dose levels below parental toxic levels.
No developmental effects occurred at matempal toxic levels. The NOAELs for parental and
reproductive/developmental toxicity were g bw/day. The NOAEL for embryonal/foetal toxicity

and teratogenicity was 50 mg/kg bw/day Both jn rats and rabbits.

Spinosad is not considered to be m:ta@or carcinogenic. Spinosad was not irritating to the skin of

rabbits and not sensitising to the s uinea-pigs. It caused reversible, slight to mild irritation in
the eyes of rabbits.

application were observed in
milbemycin oxime showed @ ological changes at 30 mg/kg bw/day and above, liver changes at
100 mg/kg bw/day and bodywegight loss at 300 mg/kg bw/day.

There are no data avai

laboratory animals,
target animal spe

Milbemycin oxime has been sh be of moderate oral toxicity. No systemic effects after dermal
&Jp to a dose of 5000 mg/kg bw. In repeated dose toxicity studies,

b n the effects of milbemycin on fertility or reproductive parameters in

eproductive toxicity study with the final formulation was performed in the
bemycin did not show a teratogenic potential when examined in two species

(rats and rabbit; to doses of 30 mg/kg bw.

Milbemycin oXimegis not considered to be genotoxic nor carcinogenic. Milbemycin oxime was not
irritatin t’o\D n of rabbits and not sensitising in a local lymph node assay. Eye irritating potential
was notbq ut a slight risk of eye irritation was assumed.

A co sive user safety assessment was submitted according to the CVMP guideline on user
safet A/CVMP/543/03-Rev.1). It was concluded that the child-resistant packaging and warning
se s proposed by the applicant are considered satisfactory to minimise the risk for the user
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including children. The product does not pose an unacceptable risk to the user when it is used in b
accordance with the SPC.

Based on the data provided the ERA can stop at Phase |. Trifexis is not expected to pose a rigk’f; e
environment when used according to the SPC. ’\
Part 4 — Efficacy O
Pharmacodynamics \Q

Primary pharmacodynamics 0

The two actives substances in Trifexis, spinosad and milbemycin oxime, a@oved in the EU in
mono-substance products, and milbemycin oxime is also approved in the EU in combination with other
substances (e.g. praziquantel). The insecticidal activity of spinosad is acterised by nervous
excitation triggered by nicotinic acetylcholine receptors, leading to tremors, prostration,
paralysis and ultimately death of the fleas. The activity of milbem me is related to its action on
invertebrate neurotransmission. It increases nematodal and tick ane permeability to chloride

ions via glutamate-gated chloride channels. This leads to hyp ar ion of the membranes followed
by paralysis and death.

The combination of both substances in Trifexis broadens t ctrum of anti-parasitic activity over
that of the monosubstance products and is, therefore, in ed for the treatment and prevention of
flea infestations, when concurrent prevention of hea orm disease and/or treatment of nematode
infections is indicated. The combination is sufficient ified according to chapter 4.3.2 of the CVMP
guideline on pharmaceutical fixed combination p@s (EMEA/CVMP/83804/2005).

Secondary pharmacodynamics

Pharmacological interference must be expe€te the target species following observations with the
concurrent administration of spinosad and‘high’doses of ivermectin in dogs, which had prompted the
US FDA in June 2008 to release a warning the increased risk of ivermectin-like toxicity following
concomitant exposure (FDA, Centre rinary Medicine: Comfortis and ivermectin interaction
safety warning notification).

Interaction studies revealed tha @ dministration of ivermectin and spinosad to Beagle dogs resulted
in significantly increased C,.4and AUC levels of ivermectin when compared to administration of either
substance alone. In vitro e iments demonstrated that spinosad (like ivermectin) is a substrate and
an inhibitor of P-glycoprot hough the relevance of these findings for dogs is unproven, it was
hypothesised that spiWe es ivermectin efflux from mammalian cells, particularly from those
constituting the bloo barrier, and thereby increases ivermectin toxicity in dogs treated with a

combination of both unds.

Corresponding, findings*with spinosad and milbemycin oxime demonstrated that the kinetics of

milbemycin oxi re significantly changed in terms of an increased exposure, when administered
together v.vit pinesad to Beagle dogs. Based on the findings with ivermectin and spinosad, a potential

interacti M emycin oxime and spinosad on the level of transport P-glycoprotein was discussed,
which m ce the efflux of milbemycin oxime from cells and, by this, increase its concentration in
the 0@ . As milbemycin oxime did not only reach increased plasma concentrations when

e

admi d together with spinosad, but was also eliminated from plasma with a prolonged
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elimination half-life, a potential interaction at the cytochrome P450 enzymes was also taken into b

consideration. @

Despite these observations no dose adjustment of milbemycin oxime was considered for the
combination product, although the AUC,_., of the compound was increased by more than %d in
the presence of spinosad. Specific studies gave evidence that efficacy and safety were nQ &

the increased exposure rates of milbemycin oxime following administration of the combing
It was emphasised in addition that protein binding of both milbemycin oxime and spin @
plasma was high and not affected by concurrent administration, so that no impa@ toxicity

arising from the free drug fractions was expected.

The examination of the metabolic degradation of spinosad and milbemycin ox@s demonstrated
that milbemycin oxime was transformed to dealkylation, hydroxylation and glu idation products
and was mainly eliminated with the faeces. It remains unknown whether the abolism of milbemycin
oxime was affected at least quantitatively in the presence of spinosad, becal no control group
treated with milbemycin oxime alone had been run. It has been specu d that milbemycin oxime and
spinosad may interfere at the cytochrome P450-enzymes which trig@ conversion of many

lipophilic drugs to hydrophilic degradation products.

The reverse case, i.e. the potential influence of milbemycin oxim%e metabolic degradation of
spinosad was not subject of this experiment no pharmacokingtic fateraction of milbemycin oxime and
spinosad had been identified to the account of the latter in armacokinetic interaction studies.

In summary, spinosad and milbemycin oxime interfer ammalian organism as indicated by
considerably increased exposure to milbemycin oxime%

interaction on the level of trans-membranous trans lycoproteins as well as on degradation
enzymes of the cytochrome P450-family were cons:@. Exposure and elimination of spinosad is
apparently not notably affected when administered ether with milbemycin oxime.

olonged elimination. Although not proven,

Development of resistance é

Spinosad Q

The spinosyns including spinosad affé nicotinic acetylcholine receptors (nNAChRS) in insects like
other neonicotinoids (e.g. imidaclop @ tenpyram), but they interact with different subunits of the
nAChR receptor. Thus, spinosad unique mode of action. Fleas on dogs had not been exposed to
spinosad until its introduction @and emergence of resistance would not be expected at this early
stage. No resistance of cat fle& spinosad has been reported to date in the PubMed database.

Milbemycin oxime %
Since the introduction&ilj)e cin oxime there has not been evidence of resistance either within
gastrointestinal nem r heartworms in Europe, and a recent literature search failed to find
references relating t emycin oxime and resistance. There is evidence, however, reported from the
US FDA (Snyder @011) that the frequency of reports on lack of efficacy in D. immitis heartworm
prevention haV sed in number in the US. It is also published that a dog collected in New Orleans
suffering fro Ngz heartworm disease showed continuing high microfilaraemia after oral treatment
with 2 md" r|’@/cin oxime/kg bw daily in two series of 7 and 8 days (Bourguinat et al., 2011). In a
laborator x less than 100% efficacy (98.9-99%) was obtained following a single dose of 0.5—
0.75 mg % ycin oxime per kg bw in combination with 30—45 mg spinosad per kg bw orally on D30
or DA@r artificial infection with the recently isolated US strain “Georgia”. In turn 100% efficacy

al heartworm strain was obtained by repeated treatments on D45 and D75 or on D30, D60
an post inoculation revealing adequate efficacy of the fixed combination after multiple monthly
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treatments. Recent data did, however, not provide evidence that D. immitis strains collected in Eu@
have reduced susceptibility to macrocyclic lactones like milbemycin oxime. @

Pharmacokinetics . %
“

Thirteen in vitro and in vivo studies were conducted to evaluate the pharmacokinetic pro&
absorption, distribution, metabolism and excretion of the veterinary medicinal produc
metabolism, distribution and elimination of 14C—spinosad, major metabolism, and elimi

tudies on

of **Cmilbemycin oxime and on pharmacokinetics/dose linearity were conducted ordifg to GLP.

interaction between spinosad and milbemycin oxime regarding the protein bi

Protein binding was high (=90%) for spinosad- and milbemycin oxime-compc@mre was no
ing

Metabolism, distribution and elimination of *C-spinosad after oral adminis%: Up to 55% of the
administered dose was excreted in the faeces by day 21 post-dose. A furthe —19% is excreted in
the urine. Unmetabolised compound was found in tissues, principally -associated fat, peri-renal fat
and the liver. There was no evidence of accumulation, since concen in these tissues had
markedly decreased by day 21 post-dose. Spinosyns A and D wer @ively metabolised in the bile,

urine and faeces of the dogs. Glutathione conjugation and deme n were defined as the primary

pathways of metabolism.
Metabolism and elimination of **C-milbemycin oxime after g dministration of spinosad and “C-
milbemycin oxime: Milbemycin oxime was mainly elimjnate h the faeces and underwent extensive

degradation with the parent compound being present in a only. Some of the metabolites in
plasma, urine and faeces were dealkylation, hydroxylation and glucuronidation products of milbemycin

oxime. It remains unknown whether the metabolisilbemycin oxime was affected by the

presence of spinosad.

Plasma pharmacokinetics and interactions of tht%gonents after oral administration: According to
several non-GLP studies key pharmacokine%ameters may be affected by the pharmaceutical
formulation as well as by the physic—chem@ perties of the components.

The studies clearly demonstrate that key rmacokinetic parameters of spinosad are marginally or

not affected by co-administration o ] cin oxime, but the exposure (AUCg_,ins) to milbemycin Az
and A, 5-oxime is increased conside @
clinical studies show that this haQ pact on the clinical efficacy of the fixed combination product.

and also T4/, and T2« are affected. However, results from

Plasma pharmacokinetics and earity after single oral administration: A pilot study showed dose
linearity of systemic exposure,0 inosyns A and D within the dose range tested (30—120 mg spinosad

per kg bw and 0.5-2.0 mg m

plasma concentrationg,of spin0syns A and D. For milbemycin Az and A, 5-oxime, dose linearity was not
clearly shown. A GLP—Xwas conducted to investigate dose-linearity between doses administered

e relevant components analysed. The increase in C,,,x Was statistically

mycin oxime per kg bw), and virtually comparable times of maximum

and systemic exposuke
significantly less t| portional for each of the four components. Mean pharmacokinetic results after

single oral administration of the recommended treatment dose are as follows:

Milbemycin Milbemycin . .
. . Spinosyn A Spinosyn D
A3z 5-oxime A, 5-oxime
inf (Ngeh/ml) 1602 16653 102529 16785
Cmax (ng/ml) 54.1 301 3200 619
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Mean Tax (D) 3.6 4.3 4.3 4.3

Mean Ty, (h) 33.9 77.2 131

4

Accumulation after repeated oral administration: There are indications for an accumulati@e
substances during repeated administration the impact of which on efficacy and safety is"@i
the safety and efficacy parts.

sed in

Absolute bioavailability: The results of the study on absolute bioavailability are invalid because of
statistical concerns. Nevertheless, the study indicates that both, spinosad and cin oxime, are
highly bioavailable after oral administration in fed dogs.

Gender effect: Studies indicate that dog’s sex may impact pharmacokineti inosad and
milbemycin oxime. It is noted that a gender effect on pharmacokinetics is al emonstrated in the
GLP-compliant TAS study. The gender effect appears to be irrelevant regards efficacy, since the
recommended treatment dose-range is broad and a gender effect o iICacy was not observed in
clinical studies, in particular dose-finding studies. The relevance as ards safety is assessed in the

safety part of this assessment report.
Interactions - metabolic stability: Metabolic stability of milbe i e and ivermectin was

evaluated in the presence and absence of spinosad in in vitr%ations with Beagle dog microsomes
and Beagle dog hepatocytes. In both test systems the pre @ of spinosad affected the metabolism of
ivermectin and milbemycin Az 5-oxime. The effect of s on milbemycin A, 5-oxime could not be
assessed. There are interactions between ivermectin and thé components of Trifexis. The SPC includes
an adequate statement as regards interactions with@rates for P-glycoprotein in section 4.8 of the

SPC, which includes interactions with macrocyclic s like ivermectin.

Summary: When spinosad and milbemycin oxim e administered in combination, systemic exposure

to milbemycin oxime is increased as comp to the administration of this component alone. The
exposure to spinosad did not change whe - inistered with milbemycin oxime. Repeated
administration of the combination resulted cumulation of both, spinosad and milbemycin oxime, in
blood plasma of juvenile dogs and pos@so of adult dogs without reaching steady state within

6 months. t

Dose determination/ju@ation
Spinosad K

The identification of the mi recommended dose of 45 mg spinosad/kg bw orally in dogs for the
treatment and prevenw flea'infestations (Ctenocephalides felis) for up to 4 weeks has been
e

previously determine@
Milbemycin oxi

The nematocia e milbemycin oxime is already authorised in EU countries either in combination
with the cestgcid ctive praziquantel, or with the insect growth regulator lufenuron at a minimum

monocomponent product, spinosad chewable tablets for dogs.

recomm dose of 0.5 mg milbemycin oxime/kg bw in dogs. To justify the higher minimum
recomm se of 0.75 mg milbemycin oxime per kg bw in Trifexis, both dose determination and
non-inte ce studies were focussed on the dose-limiting hookworm species (L4/L5 of A. caninum

and a@of U. stenocephala). In all studies dogs were fasted overnight prior to the day of treatment
al ed with approximately 25% of their daily ration shortly prior to dosing. Dose determination
tu ere performed on artificial infections.
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Ancylostoma caninum hookworms (immature L4/L5 and adult stages): b
€

In a pilot non-GCP laboratory study, gelatine capsules containing milbemycin oxime technical p
were administered orally at point doses of 0.25, 0.5 and 0.75 mg/kg bw on DO to puppies ar i
up

infected with A. caninum larvae three weeks before treatment. A negative and positive contr

(0.5—-1.0 mg milbemycin oxime/kg bw orally) run in parallel. Efficacies were of 33.2%, 98:3%%and
100% at necropsy on D7, respectively. The efficacy at the point dose of 0.5 mg milbe in‘@xime per
kg bw was statistically not different to the commercial milbemycin oxime product (effi 100%).

In a GCP-compliant dose determination study, the efficacy against adult A. canin was’evaluated in
groups of dogs each dosed orally with 0.15, 0.5, and 1 mg milbemycin oxime/k ch in co-
administration with 30 mg/kg bw spinosad. A negative and a positive control grotg, (0.5 mg
milbemycin oxime/kg bw orally) run in parallel. In contrast to the low dose gro 7.3%) the mid and
high dose group achieved the threshold of >290% efficacy.

Study results revealed that the addition of spinosad did not cause any@itory effect on the activity

of milbemycin oxime.
'f@ infected with A. caninum L3

0.5 mg milbemycin oxime/kg
17 (L5 stages), respectively.
L4 (32.4%) nor for immature L5 of
according to the VICH anthelmintic

In another non-GCP laboratory study, two groups of dogs were ar
on DO and treated orally with point doses of 30 mg spinosad/kg
bw on D7 and D11. Dogs were necropsied on D12 (L4 stages
Two groups served as negative controls. Neither the efficac
A. caninum (76.8%) achieved the accepted threshold of >

guidelines. \

A GCP-compliant laboratory study was, therefore, conducted at the higher dose rate of 0.75-1.0 mg
milbemycin oxime/kg bw in fixed combination with mg spinosad/kg bw (final tablet formulation)
in 32 dogs artificially infected with 300 3™ stageQ of A. caninum. Groups of dogs were each

treated orally on D7 (L4) or D11 (L5). Two grou erved as vehicle controls. At necropsy on D12 and
D16 efficacies of 98.9% and 97.8% agains and L5 stages of A. caninum were demonstrated,
respectively.

Study results show that the larval stage g)@ of A. caninum are dose limiting for milbemycin
oxime.

Uncinaria (U.) stenocephala (adult @ pjorms):

Four laboratory studies were pr to demonstrate efficacy against U. stenocephala but adequate
efficacy at the minimum oral - 0.75 mg milbemycin oxime/kg bw could not be demonstrated.

Toxocara (T.) canis round (immature adult L5 stages):

One GCP-compliant d determination study was conducted in three groups of puppies artificially
infected with T. canis n DO. Two groups were treated orally on D24 with point doses of 0.5 mg
(group 2) or 0.75 m p 3) milbemycin oxime/kg bw each in combination with 45 mg spinosad/kg
bw, respectively. ive control group run in parallel. The calculated efficacies in group 2 and 3 at
necropsy on D2 %6.6% and 99.0% for immature adults (L5), and each 100% for adults of

T. canis, resp x
o

Dose confirfag studies

enodgphalides felis):

compliant dose confirmation studies were provided in flea infested dogs to confirm both the
spinosad in the fixed combination and the non-interference after administration of the final
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tablet formulations. In all studies dogs were fasted overnight prior to the day of treatment and we
then fed with approximately 25% of their daily food ration prior to dosing.

In a GCP-compliant non-interference study two groups of dogs were treated orally on DO eit a
commercial tablet formulation at 45 to 60 mg spinosad/kg bw or with the intended final QK
5

the final tablet formulation were 99.5-100% up to and including D23 and 91.2% on D3 atistically
equivalent results were found for the comparator product revealing that milbemygi ile does not
interfere with the activity of spinosad. \

In a GCP-compliant dose confirmation study in the EU a group of dogs was st%on D-1 weekly
infested with 100 fleas per animal and was then dosed with the final tablet ion at 45 to 60 mg
spinosad/kg bw and 0.75 to 1 mg milbemycin oxime/kg bw orally on DO. ive control group run
in parallel. Arithmetic mean efficacy of 100-99.1% was calculated up to and luding D30,
respectively.

A GCP-compliant dose confirmation study in the US was undertaker@monstrate the efficacy at the
lower US dose range of 30 to 45 spinosad mg/kg bw in fixed co n with 0.5 to 0.75 mg
in group B were orally treated

milbemycin oxime/kg bw. Group A served as vehicle control whi
with 30—-45 mg spinosad/kg bw in combination with 0.5-0.7

.9 to 100% persistent efficacy against fleas

mycin oxime/kg bw on DO.
Group C dogs were orally treated on DO with a product co
60 mg/kg bw. Group D dogs were treated orally with a co
dose range of 0.5—1 mg/kg bw. Dogs of group B showe

g spinosad at the dose range of 30 to

ial milbemycin oxime product at a

for 4 weeks and 92.3% in the 5th week based on arithmetic mean. The commercial spinosad product
was 100% effective during 4 weeks and 91.5% effe %

found in group D. Results evidenced that milbe iR_OX
spinosad.

Results justify the label claim: “Treatment a revention of flea infestations (Ctenocephalides felis)
for up to 4 weeks after a single administr@ the veterinary medicinal product”.

n the 5" week. No activity against fleas was
ime does not interfere with the activity of

To justify the claims “reduction in egg pr tion in fleas” and “the veterinary product can be used as
part of a treatment strategy for the

f flea Allergy Dermatitis (FAD)” reference was made to the
studies submitted with the Comfortis ication (spinosad alone). Thus, no additional studies are

deemed necessary.

Ancylostoma caninum (4th stﬁ ae (L4), immature adult (L5) and adult hookworms):

A GCP-compliant dose confi ion study was carried out at a dose range of 0.75—1 mg milbemycin
oxime/kg bw in combination 45-60 mg spinosad/kg bw to demonstrate efficacy against immature
L4 and L5 stages of AM[:)ma caninum. Four groups of puppies were infected each with 300

e calculated efficacy against L4 stages was 99.3% (D7) compared the

infective 3™ stages o
control group, whil icacy against immature L5 stages amounted to 98.6% on D11.

Results confirfm the increased dose of 0.75 mg milbemycin oxime/kg bw exhibits adequate activity
against L4 anc):g\ages of A. caninum and thus broadening the spectrum of activity of milbemycin
oxime. &

In a GCP ant dose confirmation study in the US four groups of dogs were experimentally
. caninum larvae on D-27. Group 1 served as vehicle control. Group 2 was treated orally

the approved lower US dose range of 0.5—-0.75 mg/kg bw milbemycin oxime in fixed
n with 30—60 mg spinosad/kg bw. Group 3 was treated orally with a commercial product in
ange of 30—60 mg spinosad/kg bw. Group 4 was treated orally with a commercial product at a
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dose range of 0.5 to 1 mg milbemycin oxime per kg bw. Groups 2 and 4 exhibited = 99.5% effica
necropsy on D7. No activity against adult A. caninum was found in the spinosad group 3. @

A GCP-compliant dose confirmation study was initiated in South Africa on dogs naturally infe h
A. caninum. One group of dogs was treated with the final tablet formulation at the US do$

0.5-0.75 mg milbemycin oxime/kg bw in combination with 30—45 mg spinosad/kg bw. AQ

control group was run in parallel. The final tablet formulation showed a reduction of 99 necropsy

on D7.

Toxocara canis (immature adult L5 and adult roundworms): Q

A GCP-compliant dose confirmation study in the US was carried out on dogs ar infected with

250 larvated eggs of T. canis on DO and treated with the intended final form ion‘at a dose rate of
45-60 mg spinosad/kg bw and 0.75-1.0 milbemycin oxime mg/kg bw eith 14 (to assess L4) or
D24 (to assess immature adult L5). Two groups served as vehicle controls%gs were necropsied on
day 5 or 6 after each respective treatment. Acceptable infection rates i@ the controls could only be
achieved for L5 larvae of T. canis at necropsy and a 96.15% percent ion in immature adult L5
was calculated for the group treated on D24.

A GCP-compliant dose confirmation study in the US was perfor
with 150 eggs of T. canis. A group of dogs was treated with t
rate of 0.5-0.75 mg milbemycin oxime/kg bw in combinatio ith 30—45 mg spinosad/kg bw. The final
tablet formulation exhibited 99.6% efficacy (p <0.0001) t he adults of T. canis at necropsy on

D7. \

A GCP-compliant dose confirmation study in the EU ‘ conducted on pure and cross breed dogs
.
il

dogs artificially infected on D-51
ablet formulation at the US dose

naturally infected with T. canis roundworms. One g f dogs was treated with the final tablet
formulation at the lower US dose rate of 0.5-0.7 bemycin oxime/kg bw and 30-45 mg
spinosad/kg bw. 100% efficacy was calculated against the adults of T. canis at necropsy on D7.
Toxascaris leonina (adult roundworms):

with Toxascaris leonina eggs on D-72 pri treatment. One group was treated with the final tablet

A GCP-compliant dose confirmation stud the US was performed in dogs experimentally infected
formulation at a dose rate of 0.5-0° @Ibemyoin oxime/kg bw and 30—45 mg spinosad/kg bw

whereas a second group served as @ e vehicle control. The final tablet formulation exhibited

93.49% efficacy at necropsy on DQ

A GCP-compliant dose confirn{ udy in the EU was conducted on pure or mixed bred dogs

naturally infected with Toxa eonina. One group of dogs (A) was treated orally with the final

tablet formulation at a dos€ @ of 0.5-0.75 mg milbemycin oxime/kg bw and 30—45 mg spinosad/kg
gative vehicle control. The final tablet formulation demonstrated

bw. A second group sekved as
93.3% efficacy at nec&n D7.

Trichuris vulpis (adul worms):

A GCP-compli bonﬁrmaﬁon study in the US was performed in dogs experimentally infected
with Trichurisgxeggs on D-86 prior to treatment. A group of dogs was treated orally with the final
tablet formul@it a dose rate of 0.5-0.75 mg milbemycin oxime/kg bw and 30—45 mg spinosad/kg
second group served as negative vehicle control. The final tablet formulation exhibited
96.5% e @ y at necropsy on D7.

o
S
o
5
3

A GC@pliant dose confirmation study in the EU was conducted on adult dogs naturally infected
ris vulpis. One group of dogs was treated with the final tablet formulation at a dose rate of
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0.5-0.75 mg milbemycin oxime/kg bw and 30—45 mg spinosad/kg bw on DO. One group served ab
vehicle control. The final tablet formulation exhibited 100% efficacy at necropsy on D7. @

The treatment claims for immature L4, immature adults (L5) and adults of A. caninum hook
immature adults (L5) and adults of T. canis roundworms, adults of T. leonina roundworme
e s GL

T. vulpis roundworms (adults) are justified according to the current VICH anthelmintic gl& 7

and GL19. O
Dirofilaria immitis (prevention of heartworm infections):
o

In the EU milbemycin oxime has already been approved for the prevention of h infections in
dogs at repeated doses of 0.5 mg/kg bw. The efficacy of this active substance imdicaﬂon is,
therefore, not in question.

Three GCP-compliant studies performed in the US have been presented in ing the product in
dogs experimentally infected with third stage larvae of Dirofilaria immitis to firm the efficacy of
milbemycin oxime in Trifexis at a dose of 0.5 mg/kg bw in the preven of heart worm disease.

Results were transferable to the EU, because there are no known di ces in the morphology and
the genome of D. immitis between US and EU strains.

Studies were performed according to the VICH anthelmintic gui L7 and GL19 in 4 to 9 month
old male and female Beagle dogs which were free from heartwo study initiation, as confirmed by
the absence of microfilaria and specific antibodies in blood were infected subcutaneously on

study D-30 with sufficient numbers of 3™ stage larvae ,of itis strains “Georgia” or “Michigan”,
which had been isolated 2006 and 2007 in the relatedNi es from dogs not given heartworm

preventive treatments before. With this scheme successful infection was demonstrated in vehicle
treated control groups. 6

Dogs from the treatment groups received the fi@ product orally on the scheduled treatment days
30 minutes after they had been given some of theifadaily food ration. The actual treatment doses
administered to dogs were those approved i e US and were lower than the minimum doses
indicated in 4.9 of the SPC (45 mg spinosad and 0.75 mg milbemycin oxime per kg bw) but were,
regarding milbemycin oxime, still slightl r than the dose of 0.5 mg/kg bw approved for the
heartworm claim in EU countries. Spi ad Was administered in a dose range of 29.7—44.8 mg/kg bw,
milbemycin was administered in a r rom 0.49-0.74 mg/kg bw. To examine the effect of
treatment at different intervals afte tion as well as of repeated administrations, dogs were
treated 30 or 45, 30 and 60, 45 @5 or 30 and 60 and 90 days after artificial inoculation with
infective third stage larvae. Wj e treatment regimens the period of infectious third stage larvae
moulting to fourth stage lar imthe skin, which takes place around 7 to 14 days after infection, has
not been covered, wherea: eriod of migrating fourth stages and their moulting to pre-adult fifth
stage larvae approxin&lyélS 60 days (6—8 weeks) after infection has been covered.

In contrast to the tr regimens employed in these studies, the treatment of dogs in practice
should be initiated pr their potential exposure to heartworm infection, according to section 4.9 of
the SPC. Takin.g Q

al

recommended,

ount that fact that repeated treatments at monthly intervals are
| stages of D. immitis would be met by such regular monthly treatments.

Dogs were el@zed 6 months after artificial infection. From the cardio-pulmonary tract of all vehicle-
treated %Nogs adult male and female heartworms were collected in sufficient numbers. This
allowed

clear discrimination of the product efficacy between the different treatment groups.

the severity of heartworm disease in dogs, VICH guideline GL19 requests a 100% efficacy
eartworm counts (reduction efficacy) and numbers of dogs carrying heartworms
ntion rate). However, for the claim “prevention of heartworm disease” proposed for Trifexis, “a
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few residual worms could be accepted” according to the World Association for the Advancement ofb
Veterinary Parasitology (WAAVP) guidelines.

Actually, 100% efficacy in terms of percentage reduction of heartworms and in terms of pre ien
rate was achieved in some but not all treatment groups. Study results demonstrate that G
conditions there may be a strain-dependent difference in the susceptibility of D. immitis g entive

treatment with the spinosad/milbemycin oxime combination. The treatment length nem provide

100% prevention was one treatment 30 days after inoculation for the “Michigan” strai three
consecutive monthly treatments (30, 60 and 90 days after inoculation) for the | u tible
“Georgia” strain. \

Efficacy studies with European D. immitis strains have not been provided. Howe according to the

ot lower than in
xposure of dogs to
European Scientific
Counsel Companion Animal Parasites (ESCCAP) Guideline No. 5, 2012 dogs travelling to endemic
heartworm regions, treatment should be started within 30 days aft ival according to ESCCAP
guidelines. e@

literature, the susceptibility of European D. immitis strains to milbemycin oxi
the US. Furthermore the continuation of treatment for one month after th
mosquitoes is sufficient for Europe (SPC, section 4.9) and this is in line with

Administration of the test product provoked vomiting, mostly wi hours after administration, in
a total of 6 of the 70 dogs (8.6%) in the test groups, and wa eds@s not serious by the study
authors. As a result, the administered tablet, or part of it, co e lost so there is an increased risk of

treatment failure due to insufficient absorption of the acti@stance. Failure to prevent heartworm

disease would have far more serious consequences fon\

flea infestation. However, sufficient advice is included in the"SPC (and other product literature)

concerning the need to monitor the dog closely afteinistration of the tablet, and re-dose the dog
O

than failure to prevent, for example,

with another full dose if vomiting occurs within a of administration and the tablet is visible. This

should ensure efficacy of the product in the pre tion of heartworm disease.

Target animal tolerance \,

Several studies on target animal safety, Qg the safety in subgroups, have been provided. These
comprise of a six month pivotal tar t@ safety study and its three months pilot, a single dose
emesis study in 7 week old puppie%roductive toxicity study, studies in avermectin sensitive
dogs, a study in dogs with patent h

in the US. All pivotal studies we @ ducted according to GCP or GLP requirements and used the
intended final formulation of préduct. All these studies were conducted using target doses of 45—

orm infection, and a six months field safety study conducted

60 mg spinosad/kg bw plus mg milbemycin oxime/kg bw, which is below the maximum label
dose of 70 mg spinosad/k us 1.17 mg milbemycin oxime/kg bw. Target animal safety
information can also erived¥rom studies that were primarily conducted for other purposes,

the report of a GLP s n the effects of acute single overdoses up to 3X the maximum label dose
kg bw plus 1.17 mg milbemycin oxime/kg bw) in dogs aged 10.9-15.7

(whichis 70 mg s
months has b&%\ vided.

The doses of @ngle substances in the combination do not exceed the doses authorised for both

including pharmacok% d dose finding studies, and from the EU clinical field studies. Additionally,
/

L

active s s\

Regardi @v active substances separately, the following adverse reactions in dogs are known:

However, potential effects arise from the combination of both substances.

For s@d, the most frequently observed adverse event is vomiting, which most commonly occurs in

th hours after dosing and is most likely caused by a local effect on the small intestine. This
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effect is dose dependent and within the authorised dose band of 45—70 mg/kg bw a higher inciden
vomiting is seen in dogs dosed at the upper end of the dose band (8% in studies with the mono
product). Other adverse reactions are uncommon or rare, and include lethargy, anorexia, diarrh@
ataxia and seizures. Overdose leads to a further increase in vomitus, affecting the vast n@j(@
dogs following dosing with approximately 2.5 times the recommended dose of 70 mg/kg g
term overdose led to mild elevations in alanine aminotransferase and phospholipidosis in%oid
tissues.

For milbemycin oxime, lethargy, neurological and gastrointestinal symptoms oc rare cases
following treatment with the label dose. Massive overdose may lead to signs of& ctin toxicosis.

For the combination, abundant target animal safety data on the effects of up to medium label dose
(up to 60 mg spinosad/kg bw plus 1.0 mg milbemycin oxime/kg bw) are availa Regarding the
effects of acute overdoses in dogs, a report of a study using placebo, 1x, 15, d 3x the intended
maximum label dose in 12 dogs each was presented. Some additional infor on on acute overdose
was achieved in some dogs in the single dose emesis study (maximu tual dose: 1.4x the intended
maximum label dose) and in dogs of two pharmacokinetic studies ( oses corresponding to 1.3x
and 1.7x the intended maximum label dose). However, since thesm
detection of adverse events despite emesis, other reactions, esp @ those of neurological nature,
could have been missed. Field safety data is not robust rega@ e_full dose range. In the 6 months
d/Kg

ies were not designed for the

US field safety study, dogs received doses of 30—60 mg spin bw plus 0.5-1.0 mg milbemycin
oxime/kg bw. In the EU studies, only five dogs (less than @ eceived a dose >65 mg spinosad/kg bw

plus 1.1 mg milbemycin oxime/kg bw, and only a sing

The following acute adverse events were noted after ﬁatment with Trifexis:

ent was applied.

Emesis occurred in many studies, with a variable fr cy, and most commonly within 48 hours. The
highest rate could be observed in dogs younger tha e minimum age of 14 weeks: in the single dose
emesis study (maximum actual dose: 1.4x the int ed maximum label dose), 19/36 of the 7 week old
puppies vomited following treatment. In oldws, vomitus could be observed as a dose dependent
effect. In the acute single overdose study fvomitus in dogs aged 10.9—-15.7 months occurred in 0/12
dogs in the placebo group, 1/12 in the 1 , 2/12 in the 1.5x group and 6/12 in the 3x group (in
this group, 3 dogs vomited more than Y In two pharmacokinetic studies, using a single overdose
corresponding to 1.3x to 1.7x the i ed maximum label dose respectively, 4/6 and 4/8 dogs

vomited. This can be considered an eptable high rate of emesis, but the number of dogs is too
low to draw final conclusions. In studies, including the pivotal 6 month target animal safety study
(mean dose corresponding to 0. e maximum label dose), the emesis rate is considerably lower.

During the US field safety s
clinical field efficacy/safe
many studies, with a er freo

mitus was a commonly observed adverse event. In the 2 European
es, only a few adverse events were observed. Diarrhoea occurred in
ency than emesis. During the US field safety study diarrhoea was

-

oxime is a magr ctone. Depending on the substance and dose, macrocyclic lactones have the
potential to exe ological activity in vertebrates in case they reach the central nervous system,
where they can | to severe or fatal effects (so-called avermectin toxicosis). This is normally
prevent 'y lood-brain-barrier, namely the efflux pump P-glycoprotein, which is encoded by the
multidru istance gene MDR1. Spinosad has been shown to be a substrate of P-glycoprotein. There
is no evi for a specific neurological toxicity of spinosad, despite the report of uncommon/rare
effec@taxia and seizures. Based on this situation it seems possible that spinosad “blocks” P-

g in, leading to higher concentrations of milbemycin oxime in the CNS in dogs with the usual

sion of P-glycoprotein (so-called MDR1 +/+ or wild type dogs; dogs with mutations of the MDR1

observed in 21/176 o gs.
Effects of potential toxic origin were also observed following treatment with Trifexis. Milbemycin
o&cll’r&a
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gene are addressed separately, below). Salivation and tremors could be signs of neurological effec

and were seen in the reproduction toxicity study and one of the EU clinical field efficacy/safety ies,
and in the pivotal target animal safety study, respectively. In the acute single overdose study m—
)salivation was noted in 1/12 dogs of the 1.5x group and 2/12 dogs in the 3x group; in one f the
latter, this was associated with decreased activity and partially closed eyelids. Another do &
group stumbled, which occurred in the same time frame as vomitus. It is noteworthy thakhe

chronic overdose studies high plasma levels were achieved by consecutive dosing of a oximate
medium label dose, which did not lead to such concerns. Lethargy occurred in the U

xa in laboratory

e intended dose
, and in the EU field
als received a dose

afety study
in 22/176 (12.5%) dogs, as well as one case of seizures.

Determining the frequency rates of adverse reactions is hampered by the fact t
studies were usually achieved using doses which did not include the upper p
band. The US field study used a lower dose band than the one intended for
studies performed for only 2 and 4 weeks, respectively, less than 2% of th

above 65 mg spinosad/1.1 mg milbemycin oxime. x

In order to adequately reflect the adverse reactions observed, the f ing wording is used in section
4.6 of the SPC (followed by the standard QRD table of frequency ing):

“A commonly observed adverse reaction is vomiting, which occu@ first 48 hours after dosing. In
the majority of cases, vomiting was transient and mild and d@ uire symptomatic treatment.

At doses of 30 to 60 mg spinosad and 0.5 to 1 mg milben@ ime per kg bodyweight, lethargy,
anorexia/decreased appetite, diarrhoea, pruritus, der i d reddening of the skin and pinna were
commonly seen. Hypersalivation, muscle tremors, ataxia ane seizures were uncommon. Post-

marketing reports for spinosad indicate that in very cases, blindness, impaired vision and other
eye disorders were observed.”

Data on monthly treatment and chronic overdoseawere generated using doses considerably lower than

the maximum label dose for each applicati The pivotal target animal safety study used a mean dose

of 51 mg/kg bw spinosad plus 0.84 mg/kg ilbemycin oxime in the 1x group. This corresponds to

0.7x the maximum intended label dose. Additighally 5/8 dogs of the 1x group were treated with a dose

below the minimum label dose on oneﬁon. Furthermore, overdose was achieved by application of
O

a single low to medium label dose O y for the 1x group or on 3 or 5 consecutive days for the 3x

and 5x groups, respectively, at the
conducted every 28 days for three
levels of spinosad were determi

ing of each treatment round. These treatment rounds were
s in one study, or for six months in another study. Plasma
the pivotal target animal safety study for all treatment groups
and it could be demonstrated that an adequately high exposure to spinosyns A and D was reached in
the overdose groups. Howe Q‘ ue to the low single dose applied, the resulting cumulative dose
administered per treatment raghd in the 3x and 5x groups thus corresponded to 2.2x and 3.6x the

maximum label dose, réspectively. This possibly explains the unexpectedly low rate of observed events
recorded, even in thm t dose group. No other data is available from other studies which would

compensate this defici .
Pharmacokineti @ggest that dosing with the medium label dose leads to an accumulation of
xﬂycin oxime in the body without reaching a plateau during the tested period of six
months. la j nile dogs, trough concentrations of spinosad doubled monthly up to month 5. The
a concentrations of both substances was strongly correlated with an increase in their
ation half-lives. Since a similar increase in half-lives following repeated administration
could #&yobserved in adult dogs, this effect cannot solely be attributed to growing physiology — to the

spinosyns an

increase
terminal

Re ing the pharmacokinetic parameters AUC and C,, data were not sufficient to conclude on their
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behaviour following repeated administration. Presented bioequivalence analyses for adult dogs b
considered only a three-month period and resulted in upper confidence limits for the ratio of C,

119% and 149% for spinosad A and milbemycin A, 5-oxime, respectively, thus showing that on@
possibly could expect even higher increases in longer time-spans. Six-month data on juvgnil
showed a numerical increase of C..,, and AUC, however they were based on three dogs o ave
thus to be considered with caution. The pivotal EU clinical field studies using the intendewdose
were conducted with a single treatment and the observation period was only 2 and 4 ,
respectively. Therefore, the European field studies do not allow conclusions on long- 52
Trifexis. The US field study was conducted for six months, but the maximum tes os& was 60 mg
spinosad/kg bw plus 1.0 mg milbemycin oxime/kg bw. Thus, field safety has no& dequately
characterised with respect to accumulation of the active substances. However, ing the 6 month US
field safety study reddening of the skin or the pinna belonged to the adverse.e with the highest
frequency (in almost 7% of the dogs), which is adequately addressed in secti .6 of the SPC.

fety of

duration of treatment of six months at a maximum cumulative overd

In consequence, the following conclusions on long term use of Trifexis dre restricted to maximum
3.6x. Only very few

potential effects of chronic use could be identified in the pivotal tar mal safety study. Laboratory

ein and calcium. All these
and clinical chemistry
ons were minor and not

findings comprised of an increase in alanine aminotransferase, tQ
effects lacked clinical correlation. Apart from that, sporadic hae

parameters were statistically different from controls, but the@a
g

:

considered biologically relevant. In 2/4 male dogs of the hi roup, histology revealed

performed on dogs of the other groups. This had been cofisidered as a spontaneous finding in

hypospermatogenesis, in contrast to 0/4 male control & ever, no histopathology was not
peripubertal dogs, and supported by literature. However, animal numbers examined in this study are
too low to rule out toxic effects of the product on s ogenesis. In accordance to the wording used
in the product information for the spinosad mon ation, Comfortis, information is included in

section 4.7 of the SPC that the safety of the product in male dogs used for breeding has not been

determined. N
Taken together, no reliable margin of safe@r e derived beyond a treatment duration of six

months. Based on the available data, th of repeated use of Trifexis has been demonstrated for
a maximum of six consecutive monthsawithiiy one year. Related information is included in section 4.9 of

the SPC: “This combination product XIS) must, however, not be given for more than 6 consecutive

months in any one year”.

The findings of the margin of s @udy are reflected in section 4.10 of the SPC.

In contrast to the results of stud
were detected which may B &
target animal safety dy.

es with spinosad as single substance, no signs for phospholipidosis
2sult of the comparatively low doses used in the respective Trifexis

Data on pharmacoki indicate that the dog’s gender may have an impact on its plasma level.
Female dogs showed a her drug exposure compared to males. During the pivotal target animal
safety study W’it nl w exceptions, in each treatment period and each group (0.7x, 2.2x, 3.6x of
the recommend\ Ximum treatment dose, overdoses achieved by cumulative dosing) the plasma
levels of each subg&tance were higher in females than in males; for milbemycin A, 5-oxime, this
differen X istically significant in the highest dose group. However, the increase from month to
month v@ ar for both sexes, that is, no difference in the accumulation between the sexes could
r

be obse

Concerfling dogs with mutations of the MDR1 gene and/or ivermectin sensitive dogs, one pilot and one
pi tudy were provided. Such dogs do not express P-glycoprotein, or do so to a lower extent.
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Thus, substances which cannot reach the brain in MDR1 +/+ (wild type) dogs, can enter the CNS
above). This effect is dose dependent. In both studies, no signs of avermectin toxicosis were ob d

following treatment with Trifexis using the medium label dose once or as consecutive overdose

three or five days. However, the pilot study shows flaws and doubts remain on the degreg o
avermectin sensitivity of the dogs in the pivotal study. Taken together, although an incre i e risk
of neurological toxicity by combination of the two substances at the medium intended do@
following consecutive dosing was not observed, the value of the data is considered to&@ed to allow
for firm conclusions on the safety of the proposed product, especially following admiani on of the
maximum label dose or accidental overdoses in dogs with an MDR1 mutation/ iv@ sensitivity.
Therefore, information is included in section 4.5 of the SPC that avermectin sen e dogs and/or dogs
with an MDR1 mutation should be treated with special caution.

It was demonstrated that the use of spinosad plus milbemycin oxime in do ering from a patent
heartworm infection does not lead to additional concerns. This study was amnducted with a dose
below the intended label dose, but it is considered unlikely that special @oncerns regarding this

subgroup would arise when using the high end of the label dose. 2{

Since no studies have been performed in sick or convalescent dogs
of the SPC that in such dogs, the product should only be used ba
the responsible veterinarian.

ation is given in section 4.5

N a benefit-risk-assessment of

Additionally, section 4.5 of the SPC contains the following igfermation: “It is recommended to observe
the treated dog up to 24 hours post-administration of the @ ict for possible adverse reactions (see
SPC section 4.6). In case of adverse reactions consult yotgveterinarian.”

A study on reproductive toxicity was also conducte g 10 bitches per group (control, 1x group
using the lower half of the intended treatment dos;j@alled 3x group receiving the 1x dose once
weekly over three weeks). Treatment was appli@thly from at least 43 days prior to mating until
weaning at 42 days post-partum. Most reproducti arameters were equal in placebo and treatment
groups. Due to the small sample size final ¢ usions cannot be drawn, but a treatment of bitches
with the lower half of the intended label dgse
Therefore, in section 4.7 of the SPC, inf
and lactating bitches has not been sufficien
It is stated that during pregnancy a

es not appear to influence fertility or puppy viability.
i0n is provided that the safety of the product in pregnant
established, and that spinosad is excreted with the milk.
ation the product should be used according to the
benefit/risk assessment by the vete an.

The proposed minimum age fo @ s is 14 weeks. This is in line with the minimum age of the
authorised spinosad only pro Comfortis, which was introduced because of observations in puppies
of reduced weight gain and her frequency of vomiting (related to the spinosad). This is consistent
with the observation made ifexis. In the single dose emesis study, with puppies of 7 weeks of
age, the emesis rate VN:)rommately 50% (19/36 dogs; 5/12 dogs considering those treated with a
formulation compar e final formulation). Additionally, 10/12 pups gained weight comparing
nd the day of treatment, whereas 11/12 pups lost weight comparing the

e following day. In the pharmacokinetic study, 2/8 dogs (2/4 female dogs),
ith 60 mg spinosad/kg bw plus 1.0 mg milbemycin oxime/kg bw were thin and

treated for 6 mN
gained Ies’s‘@t an the others. The CVMP noted their disagreement with some of the fundamental
t

issues o

%
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Summary on target animal tolerance b
Several studies on target animal safety have been provided, including, but not limited to, a stut@
repeated use over six months, a six months field safety study conducted in the US and studi the
safety in subgroups. All pivotal studies were conducted according to GCP or GLP requirem’ S

used the intended final formulation of the product at a target doses of 45—-60 mg spinosa{e}w plus
0.75—1 mg milbemycin oxime/kg bw (which is lower than the maximum label dose of

spinosad/kg bw plus 1.17 mg milbemycin oxime/kg bw). Target animal safety informaman also be
derived from studies that were primarily conducted for other purposes, including@cokinetic and
dose finding studies, and from the single treatment EU clinical field studies. Ad% , the report of

a study on the effects of acute single overdoses up to 3-fold the maximum labe se in dogs aged

10.9-15.7 months has been provided.
The following acute adverse events were noted within 48 hours after treat@ith Trifexis:

Emesis occurred in many studies, with a variable frequency but overal%;esting a dose-dependency
especially following doses exceeding the label dose. Data from studi S up to the medium label
dose of Trifexis showed low emesis rates in the preclinical studies and’emesis as a common event in
the six month US clinical field study. In studies using overdoses to 3x the maximum label dose,
about half of the dogs vomited, some of dogs dosed at 3x vomi tedly. Effects of potentially
neurotoxic origin were noted in some cases following treatment the medium label dose in
preclinical studies (tremors, salivation), and the US field s thargy as common adverse reaction,
and one case of seizures). One case of ataxia was rec e@—\e EU field study. Adverse reactions
following overdoses indicate a dose dependency of this ty f adverse events, with one case of
hypersalivation following a 1.5x dose and two cases @ yper-)salivation following a single 3x dose,
one of which was associated with decreased activit case of stumbling was observed at a 3x
overdose. Diarrhoea was also observed in many ies, including the US field study where it occurred
as a common event. Further common adverse e@ollowing use of up to the medium dose of
Trifexis include anorexia/decreased appetit%natitis and reddening of the skin and pinna.

None of these adverse reactions required medigal treatment.

All adverse reactions are adequately a@d in section 4.6 of the SPC. In section 4.5 of the SPC, a
recommendation is included to obse treated dog up to 24 hours post-administration of the
product for possible adverse reacti e SPC section 4.6), and to consult the veterinarian in case of
adverse reactions. Additionally, mation is included that no studies have been performed in sick
and convalescent dogs, and th fore the product should only be used based on a benefit-risk
assessment of the responsib &rinarian.

Following repeated monthl ment over six months with mean doses of 0.7x of the maximum label

dose, given on one d onth or three or five days/month (corresponding to a cumulative overdose of

2.2x and 3.6x, respectivelyy, only few adverse events were noted. Field data of repeated use of the full

range of the label donot available. Only very few potential effects of repeated use up to six

months could be@ed, and the mild laboratory findings lacked clinical correlation. Pharmacokinetic
n

data suggest ﬂw\ g with the medium label dose leads to an accumulation of spinosyns and
milbemycin o@e the body without reaching a plateau during the tested period of six months, thus

conclusioﬁ\

ntial effects of repeated use beyond this time cannot be drawn.

Based o vailable data, the safety of repeated use of Trifexis has been demonstrated for a period
of up ths, and the maximum treatment duration has been limited to no more than six
cans ive months in any one year.
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Some data on the use of Trifexis in MDR1 mutated/avermectin sensitive dogs has been generated.b
signs of increased neurotoxicity in these dogs following single or consecutive treatment with 0.7,
the maximum label dose of Trifexis could be observed. However, since the maximum label dose

not been tested and doubts remain on the degree of avermectin sensitivity of the tested goﬁ
precautionary warning is included in section 4.5 of the SPC to treat such dogs with cautio \

It was demonstrated that the use of spinosad plus milbemycin oxime in dogs suffering patent
heartworm infection does not lead to additional concerns.

No final conclusion could be drawn on the reproductive toxicity of Trifexis due to Il sample sizes in
the respective studies. Related information is included in section 4.7 of the SPC eMmale and male
dogs. A recommendation is included that the product should be used according e benefit/risk

assessment by the veterinarian.

The minimum age for use of Trifexis is 14 weeks. This is in line with the au@f:d minimum dog age

for the spinosad only product (Comfortis), introduced because of obsergations of reduced weight gain
in puppies and a higher frequency of vomiting, attributed to spinosal is consistent with

observations made for Trifexis.

Field trials
Treatment and prevention of flea infestations (Ctenocephali Qlis)

One GCP-compliant multi-site randomised blinded cont inical field study was conducted in dogs
from April to July 2011 in France. Flavoured tablets were orally administered at a single dose of 45—
70 mg spinosad/kg bw and 0.75—-0.17 mg milbemyzg 'me/kg bw. A spot-on solution containing
selamectin was used for comparison and dosed a dirg to the labelling. A total of 266 dogs living in
single- or multi dog households suffering from f inféstations were included of which 178 dogs
received the test product and 88 dogs the trol product. Both treatment groups were comparable
with respect to breed (purebred/mixed bre e and weight range. No cases of flea allergic
dermatitis were included into this field study. der the conditions of this study, both the test and
positive control group proved to be very“effective against flea infestations. Success rates on D14 and
D30, defined by a 290% individual t reduction, were 96.7% and 88.7% in the test group and
85.9% and 73.2% in the control gr espectively; although the success rates in the control group
were high, those in the test groupgwerefeven significantly superior. Since large numbers of dogs were
even flea free (89.3% and 80% © dogs treated with the tablet formulation, and 77.5% and 70.4%
treated with selamectin on DJ% D30), success rates would have been comparably high if success
had been defined by a mor priate 95% threshold. Efficacy against flea infestations based on
Abbott’s formula showed r ns in flea counts (based on arithmetic means) of 98.42% and 94.74%

in the group treated vxfie-lfi | formulation, and 95.88% and 84.86% in the control group on D14
and D30. Thus the te

(¢}

ct missed the threshold of 95% only on D30 narrowly.

Given the low ove r of adverse events (5.6%), flavoured spinosad/milbemycin tablets appeared
to be well tolega Adverse events included diarrhoea, hypersalivation, ataxia, renal insufficiency,
erythema and N y with an incidence of 0.6% for each of these events. The rate of emesis, a well-
known com@verse effect of spinosad, occurring on the day of dosing or the day after dosing, was

low (3 & .7%). Only one dog vomiting 1 h after dosing needed to be re-dosed. However, only

ad doses above 65 mg spinosad/1.0 mg milbemycin/kg bw, and one of these dogs
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Treatment of nematode infections (Toxocara canis, Toxascaris leonina, Trichuris vulpis, Ancvlostorb

caninum and Uncinaria stenocephala). @
A GCP-compliant multi-centre randomised blinded controlled clinical field study was conduct gs
in France and Ireland following a single oral dose of 45—-70 mg/kg bw spinosad and 0.75—’_I.K /kg

bw milbemycin oxime. &

Milbemycin oxime containing tablets were used for control at the recommended single @ of
0.5 mg/kg bw in Europe. A total of 229 dogs living in single- or multi-dog househol vere enrolled
into the study including a variety of different breeds, mixed breeds, ages, and w ts répresentative

of the target population. \

As part of the justification of the combination product data were collected on ¢he présence/absence of
fleas prior to treatment to demonstrate concurrent infestations. About 37% 0gs in the safety
population showed flea infestations on day 0 (38.4% in the test and 35.19%G i e control group).

Eggs of T. vulpis were found most frequently, followed by T. canis, A. %um and U. stenocephala.
Eggs of T. leonina were only found in a total of 7 dogs. The nemato ies present prior to
treatment were well balanced between the two treatment groups. dogs in the test group and
56.2% of dogs in the control groups had single nematode infecti@ile the rest had mixed

infections (2—-4 nematodes).

The range of pre-treatment egg counts in all nematode sp Q wide. Box plots to illustrate the
individual faecal egg count data by nematode species gcle owed that the distribution of data was
skewed, particularly at the pre-treatment time point. In ost treatment samples (day 8 (7—10)
post-treatment), the range of egg counts for all nematode species was much narrower, with the
exception of U. stenocephala. The efficacy for each @ bf nematode was based on geometric means.

For spinosad/milbemycin oxime tablets, the suc@te, based on the proportion of animals with
>90% faecal egg count reduction was 94.3% for T-xeanis, 100% for T. leonina, 90% for T. vulpis,
100% for A. caninum, and 65.7% for U. ste phala. Success rates for the control product were
88.5% for T. canis, 100% for T. leonina, @ or T. vulpis, 90.9% for A. caninum, and 47.8% for

U. stenocephala. Based on these succes , spinosad/milbemycin oxime tablets proved to be non-
inferior to the control product (milb in @xime); superiority could not be demonstrated as the lower
bound of the 95% confidence intery; as <0.

The results confirm that flavoure
dose are effective in the treatmen

sad/ milbemycin oxime tablets at the single oral recommended
f’mixed and single infections of T. canis, A. caninum, and

T. vulpis. The data basis for T-¥leonina (5 test and 2 control animals, only) is too limited in order to
% er, taking into account the favourable results of the laboratory dose

confirmation studies, the treatment claim for this type of nematode is accepted.

allow reliable conclusions.

The data for U. stenox are not convincing. The proved non-inferiority of spinosad/milbemycin
oxime tablets compa%an EU authorised product containing milbemycin oxime and praziquantel is
not meaningful, s control product is not authorised for the treatment of U. stenocephala
infections. Thé& @ge reduction in faecal egg counts following spinosad/milbemycin oxime tablets
was 92.5% (. ) compared to 79% (AM 57%) for the control product (milbemycin). Success
rates, i.e.qthmortion of dogs with individual >=90% reductions of their faecal egg counts, was too
low. Thi ogether with the inadequate results obtained in the laboratory dose confirmation

studies, @ support a claim for U. stenocephala.

onditions of this field study spinosad/milbemycin tablets proved to be well tolerated. The
erse events was low (2%). Adverse events included diarrhoea and dermatitis/eczema.
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Surprisingly emesis was not observed at all. However, only 2 dogs received doses above 65 mg b

spinosad/1.0 mg milbemycin per kg bw. %
The duration of this study (2 weeks) is furthermore too short in order to allow conclusions o d
safety of the product when used at monthly intervals as foreseen in the product literaturé

The tablet acceptability by the dogs was 73.5% by free choice (that is, giving the tablet %nd, on

the floor or with food) and 25.6% “pilled”. Based on these data the proposed text in s@ .9 of the
SPC regarding palatability was not accepted by the CVMP.

Trifexis was launched on the US market at the beginning of 2011. The US PSU 0 ifexis, covering
22 months, have been provided as additional supporting data. It is worth notingythatfthese
pharmacovigilance data are derived from use of the product at a lower dose pared to the intended
EU dose. The incidence of all adverse events for Trifexis is low The data do ow any correlation
between the occurrence of adverse events with the duration of administrawﬂifexis. Based on the

data provided, no conclusions on the safety of Trifexis in certain sensitQubpopulations (MDR1

@ marketed in the US for

5 years and in the EU for almost 2 years, have also been provide @ additional supporting data. As
ies outside the EU (label dose
30-60 mg/kg bw) and also in countries inside the EU (label e 45-70 mg/kg bw).

mutated dogs, young animals) can be drawn.

Furthermore, PSUR data for the monovalent spinosad product, Cog

with Trifexis, the incidence of all adverse events is low, both

Pharmacovigilance data for the monocomponent spinoct, Comfortis, in the target species

(dogs), showed very rare (‘very rare’ is less than 1 animakin 10,000 animals, including isolated reports)
cases of eye disorders.

Recent information from the US, as reported by thchant, indicate that such very rare cases of eye
disorders have also been reported after use of Tgife including blindness, impaired vision and other
eye disorders.

Some inconsistencies were noted regardin &»armacovigilance data provided.

Based on the PSUR data provided to dat in-depth causality assessment in relation to the dose and
duration of use of Trifexis is not po si@articular for neurological and ophthalmic adverse events.

The applicant is therefore requestec
a targeted monitoring of treated
non-interventional study and ate the nature and risk of neurological and ophthalmic adverse

@\ duct a post-authorisation safety study with the objective of
i to give an idea of the incidence of those adverse events in a

reactions induced by Trifexis.

Other studies \

To assess the palatabili Trifexis tablets, two pilot laboratory studies have been conducted. Both
studies evaluated tability of tablets containing spinosad and milbemycin oxime and varying
amounts of a fla ring agent (beef flavour) with a commercially authorised product containing only

milbemycin oxi

These stuﬂi& conducted under specially controlled conditions which do not reflect the conditions
in the fie

e acceptance of the final formulation was assessed in the US field safety study and in the
linical field studies.
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During the field safety study, dogs that did not receive their dose before a meal were excluded fro
palatability population, which is not in line with the administration recommended in the SPC.

In both clinical field studies free choice was not differentiated from ingestion with food but i Yy
hand, on floor, or in food. The number of dogs which had to be pilled was high in the clinfcal
studies (a fourth and one third, respectively). &\

Taking into account all the data presented on tablet acceptability, the proposed SPC t@arding
tablet palatability was not supported by the Committee.

Overall conclusion on efficacy \'
Q

Trifexis is a new fixed combination for oral use containing the insecticidal agti inosad which is
already licensed at a minimum recommended dose of 45 mg/kg bw orally dogs for the treatment
and prevention of flea infestation for up to 4 weeks and the nematocidal macrocyclic lactone
milbemycin oxime at a minimum recommended dose of 0.75 mg/kg b\%lly against several
nematode species incl. immature L4, L5 and adults of the zoonotic /@inum and L5 and adults of the
zoonotic T. canis but also as an preventative against heartworm i

medicinal products containing milbemycin oxime are on the EU ince more than a decade but
at a lower minimum recommended oral dose of 0.5 mg/kg bm} .5—-2 mg/kg bw orally) against

adult of lumen dwelling nematodes and for heartworm preve .

s (D. immitis). Veterinary

Zoonotic hookworms are regarded as the dose limitin -.% or milbemycin oxime, thus, A. caninum
was used for both studying dose determination and nmference between the actives. Efficacy
against adults of A. caninum was >99% at oral poin es of 0.5 and 0.75 mg/kg bw milbemycin
oxime in combination with 30 mg spinosad/kg bw, ing both efficacy and non-interference with

the insecticidal spinosad at an oral dose of 0.5 emycin oxime/kg bw in dogs. However,
insufficient efficacy against L4 (32.4%) and L5 ( %) of A. caninum was shown at an oral point
doses of 0.5 mg/kg bw milbemycin oxime n combined with 30 mg spinosad/kg bw. In two
additional studies adequate efficacy aboveg5% ‘against L4 and L5 stages of A. caninum could be
demonstrated at the increased dose rat o@—l.o mg milbemycin oxime/kg bw orally in fixed
combination with 45—60 mg spinosad/kg bwe Thus, the minimum dose of 0.75 mg milbemycin
oxime/kg bw in the combination is justi
adults of the zoonotic roundworm @ both point doses of 0.5 mg and 0.75 mg milbemycin

oxime/kg bw in fixed combinatim-u 45 mg spinosad/kg bw orally resulted in 100% efficacy. Against
6

immature L5 of T. canis effica
different.

Dose confirmation studies onducted for treatment and prevention of flea infestations for up to

4 weeks using the finmﬂa n either at the lower US dose range of 30—-45 mg spinosad in
combination with 0.5 g milbemycin oxime/kg bw, or at 45-60 mg spinosad in combination with
0.75—1 mg milbemy ime/kg bw. No interference between spinosad and milbemycin oxime was

according to the anthelmintic guidelines. With regard to

.9% and 99% were found but the results are statistically not

found.

L 4

Dose confirm '&es were carried out using the final formulation in dogs artificially or naturally
infected v‘ith dult roundworms of T. canis, T. leonina and T. vulpis at the lower oral dose range of
0.5-0.7 N emycin oxime/kg bw in combination with the lower dose range of 30—45 mg spinosad
per kg b ting in efficacy of 93.3-100%. No interference between spinosad and milbemycin oxime

firmation study was also conducted in L5 immature adults of Toxocara canis. Efficacy of
96.2%0after oral treatment with the final formulation at the dose range of 0.75—1 mg milbemycin
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oxime in fixed combination with 45—60 mg spinosad per kg bw was calculated. Study results justi
addition of the claim for immature adults (L5) of Toxocara canis.

With regard to heartworm disease caused by Dirofilaria immitis three GCP-compliant dose copfir ion
(o)

studies after artificial infection were conducted in the US with the final formulation at the® 1 USs
dose range of 30—45 mg spinosad and 0.5—-0.75 mg milbemycin oxime/kg bw. Since hea
characteristics are comparable in the US and Europe, the US study results were consid propriate
to demonstrate the preventive efficacy of Trifexis against heartworm disease in Europ untries.

In recent years, reduced efficacy of macrocyclic lactones in the prevention of can heartworm
disease has been reported from southern areas of North America (ESCCAP-Guid . 5, 2" edition,
2012). Therefore, measures to reduce the risk of resistance development in Eur n heartworm
strains are included in the product literature of Trifexis.

Two GCP-compliant European multi-centre controlled clinical field studies c@ed the efficacy of the
proposed product at the proposed dose range of 45—70 mg spinosad an@d 0.75-1.17 mg milbemycin

oxime/kg bw in the treatment of single and multi-nematode infectio anis, T. leonina, T. vulpis
and A. caninum) and the treatment and prevention of flea infestati 4 weeks. In one of the field
studies it was shown that 37% of dogs suffered from nematode i s and concurrent flea
infestations prior to treatment, hence, justifying the proposed ¢ ation product from a clinical point
of view. The claim for the reduction of the level of U. stenoc infections is not accepted due to the
low percentage of worm reduction achieved in the controll atory studies. The rate of adverse
events including emesis associated with the use of the,pr as generally low, however, due to the

short duration of the field studies (2 and 4 weeks), no fi conclusions on field safety could be drawn
from this study. The palatability of the product could _not be confirmed based on the studies provided.

Adverse events of potentially neurotoxic origin were d in single cases following treatment with an
average (mid-range) label dose in preclinical and(clinieal studies. Adverse reactions following
overdoses indicate a dose dependency of this type“af adverse events. However, the entire target
animal safety data package did not show an cceptable risk in relation to target animal safety after
treatment at the recommended label dosef singe these adverse reactions were transient and did not
require symptomatic treatment.

Pharmacovigilance data from the xis, and from the US and EU for Comfortis (spinosad only),

indicate a low incidence of all adve
between the occurrence of adverg ents with the duration of administration of Trifexis. Based on the
data provided, no conclusions g
mutated dogs, young animals

safety of Trifexis in certain sensitive subpopulations (MDR1
an be drawn.

Pharmacovigilance data fo onocomponent spinosad product, Comfortis, in the target species
(dogs), showed very rare (‘ve are’ is less than 1 animal in 10,000 animals, including isolated reports)
cases of eye disorde

r
As confirmed by th mmt, recent information from the US indicate that these very rare cases of
eye disorderspa als& been reported after use of Trifexis, including blindness, impaired vision and
other eye disor

Some incmsi@es were noted regarding the pharmacovigilance data provided.

Based o \armacovigilance data provided to date, an in-depth causality assessment of

neurolo d eye disorders in relation to the dose and duration of use of Trifexis is not possible.

T ttee agreed a condition of the marketing authorisation for a post-authorisation non-

int ional safety study to be performed to provide targeted monitoring of treated animals in order
CV ssessment report for Trifexis (EMEA/V/C/002635/0000)
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to further characterise the safety profile with respect to potential neurological and ophthalmic adv%

events. @

Part 5 — Benefit-risk assessment ’@

Introduction O

The application is for Trifexis chewable tablets for use in dogs, a fixed combinatio
spinosad and milbemycin oxime as active ingredients. Spinosad is a new subst
in dogs in the European Union in 2011. Milbemycin oxime is a well-established en
The product is presented in five tablet strengths. The application is suppo%

oduct containing
horised for use
tocide in the EU.
full dossier.

Benefit assessment

Direct therapeutic benefit @

Trifexis is a fixed combination, the justification for which is b n broadening of the spectrum of
activity by combination of the insecticide spinosad with the e ctocide milbemycin oxime. This is
considered acceptable and supported by the pivotal Euroeld study on nematode infections where

37% of the study population suffered from concurrent\ stations.

Trifexis chewable tablets are intended for the treatment and prevention of flea infestations
(Ctenocephalides felis) in dogs, and for the concurrvention of heartworm disease (Dirofilaria
immitis) and/or treatment of gastrointestinal ne e infections caused by hookworm (L4, immature
adult L5 and adult Ancylostoma caninum), rounms (immature adult L5 and adult Toxocara canis
and adult Toxascaris leonina) and whipwormy{adult Trichuris vulpis). The product can be used as part
of a treatment strategy for the control of f gy dermatitis. The recommended treatment dose is

45—-70 mg spinosad and 0.75-1.17 mg mi cin oxime/kg bw. The treatment can be repeated at
monthly intervals up to six months de@ on the indication and epidemiological situation.

The minimum recommended treat se of 0.75 mg milbemycin oxime/kg bw which is higher than
the established milbemycin oxime

d Europe and also in the US, is justified. L4 and L5 stages of
the zoonotic A. caninum is prove
milbemycin oxime/kg bw, as

studies.

ve the dose limiting species requiring the higher dose of 0.75 mg
ed on artificially infected dogs in two US dose confirmation

In well-conducted GCP-compliant dose confirmation studies at the lower dose range of 0.5-0.75 mg
milbemycin oxime/kgMcombination with 30—-45 mg spinosad/kg bw proved to be highly effective
in the treatment of a%matode infections of T. canis incl. immature adult L5, T. leonina,

A. caninum, and T Ipis. These favourable results were confirmed in a GCP-compliant controlled
European field,st using the recommended dose regimen.

The efficacy rifexis in the prevention of heartworm disease was confirmed in GCP-compliant
controlle j tudies in the US in artificially infected dogs at single or monthly oral doses of 0.5—
0.75 mg 0’t'xycin oxime/kg bw and 30—45 mg spinosad/kg bw. The close morphological and genetic
similarit artworm strains from the US and the EU have been demonstrated by recent literature.
The sis is considered sufficient to justify the claim for prevention of heartworm disease in

p i
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Well-conducted GCP-compliant EU clinical field studies proved that Trifexis at the recommended d
effective in the treatment and prevention of flea infestations for 4 weeks. The claimed indicatio

the product can be used as part of a treatment strategy for the control of flea allergy dermatitis,@
also the claimed rapid killing effect leading to a reduction in egg production are supporteg b@ence
to the studies submitted with the monocomponent, Comfortis (spinosad) application. K\

Additional benefits O

Trifexis increases the range of available treatment possibilities for the treatme ncurrent flea
infestations and single/ mixed nematode infections in dogs and can also be use e prevention of
heartworm disease in dogs at risk.

Risk assessment (b
e For the target animal &
@d in dogs at dose levels

frequently observed effect. Less
ia/decreased appetite, pruritus,
, ataxia and seizures.

Preclinical and clinical data reveal that Trifexis was generally well
corresponding to the lower half of the label dose. Emesis was th
frequently observed adverse reactions were diarrhoea, lethar
dermatitis, reddening of the skin and the pinna, tremors, sal

At acute overdoses corresponding to 1.5 times the m im@commended dose, vomiting occurred in
17% of the dogs, and hypersalivation occurred in 8%& 0gs.

At acute overdoses corresponding to 3 times the m m recommended dose, vomiting occurred in
half of the animals, sometimes repeatedly. Adverse s of potentially neurological origin (decreased

activity, hypersalivation or stumbling) were obsgrvediin 25% of the animals. Additionally, cases of
tremor were observed in dogs treated with doses ow the maximum treatment dose. These data
were obtained in healthy young dogs. \

Regarding pharmacokinetics, both spinosa@ milbemycin oxime may interfere at the blood-brain-
barrier as both are substrates of P-glycop in. There is an interaction of the actives which leads to
increased exposure to milbemycin Oi rthermore, both substances accumulated in the blood

plasma of juvenile dogs and possibl % of adult dogs without reaching steady state within six
months.

All adverse events observed i&] eclinical and clinical trials were mild and transient in nature and
ent.

did not require symptomati

Trifexis is intended for repeated use. A six months target animal safety study using monthly
cumulative overdoses corresponding to 0.7x, 2.2x and 3.6x of the maximum label dose, showed a low
rate of adverse reactions. Repeated use lead to a dose proportional increase in systemic exposure to
spinosyns and milbemycin oxime. No plateau in plasma levels of either spinosyns or milbemycin oxime
could be detected even after 6 months in the juvenile dogs tested.

Field safety after repeated use of the product at the intended EU dose could not be fully assessed
because the data provided was produced using the US dose range.

Based on the data presented, the safety of the product following repeated use can only be considered
demonstrated for up to six consecutive months within any one year.

P igilance data from the US for Trifexis, and from the US and EU for Comfortis (spinosad only),
in a low incidence of all adverse events for both products. In terms of reporting rates, no
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relationship between the dose and emesis (the most frequently reported adverse event) or any otrb
adverse reactions, including neurological adverse events, could be established. The data also d

allow any correlation between the occurrence of adverse events with the duration of administram
Trifexis. Based on the data no conclusions on the safety of Trifexis in certain sensitive sugp ns

(MDR1 mutated dogs, young animals) can be drawn. Q

Pharmacovigilance data for the monocomponent spinosad product, Comfortis, in the tasge ecies
(dogs), showed very rare (‘very rare’ is less than 1 animal in 10,000 animals, includin @ ated reports)

cases of eye disorders.

As confirmed by the applicant, recent information from the US indicate that the ry’rare cases of
eye disorders have also been reported after use of Trifexis, including blindness, impaired vision and
other eye disorders.

Some inconsistencies were noted regarding the pharmacovigilance data pr: .

Based on the safety data provided to date, an in-depth causality asse&r;t of the above events in
relation to the dose and duration of use of Trifexis is not possible, aj fore a targeted monitoring
of treated animals is necessary in order to further characterise th profile with respect to
potential neurological and ophthalmic adverse events.

Information on adverse reactions following recommended usg o oduct and following acute and
chronic subsequent overdoses are reflected in the SPC, bu e subject to changes in the future
after marketing of the product, depending also on the put of the post-authorisation study referred
to above. Additionally, precautions are included that tre ogs should be observed up to 24 hours

post administration for possible adverse reactions and.to contact the veterinarian if such reactions are
observed, and that the product should only be used '@ d on a risk-benefit assessment of the

responsible veterinarian in sick or convalescentQ the absence of related studies.

The minimum age for Trifexis is set at 14 weeks, ich is in line with the authorised spinosad only
product (Comfortis). This minimum age takessinto account the higher emesis rate in younger puppies

and the possibility that reductions in weig\@ﬂ may occur.

e for the user

There is no health concern for adult luding pregnant and nursing women, administering this
product (to dogs) in accordance wit SPC. Child-resistant packaging and all the proposed warning

phrases are considered satisfact minimise the risk for children.
e for the environment K

Trifexis is not expected to risk for the environment when used according to the SPC. Standard
ny

advice for the disposahof a sed product or waste material is included in the product literature.
e for the consumer,

Not applicable.
L 4

Risk mandgemient or mitigation measures

7,

e target animal, provisions to ensure a safe and efficacious use are included in the SPC.

e agreed to a condition of the marketing authorisation for a post-authorisation non-
al safety study to be performed to provide targeted monitoring of treated animals in order
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to further characterise the safety profile with respect to potential neurological and ophthalmic adv%
events.

The CVMP also considered the inconsistencies noted during the assessment procedure regardi
pharmacovigilance data provided, and agreed that an early pharmacovigilance system inép
should be performed. \

Evaluation of the benefit-risk balance

The product has been shown to have a positive benefit-risk balance overall. \Q

The product has been shown to be efficacious at the recommended dosing regimemnin the treatment
and prevention of flea infestations for up to 4 weeks, the prevention of he disease in dogs
(monthly treatment interval) and the treatment of adult nematode infectio luding immature
adults of T. canis) in dogs.

The formulation and manufacture of Trifexis are well-described and ifications set will ensure
that a product of consistent quality will be produced.

Data from pre-clinical studies performed in healthy young dogs it
reactions following the use of Trifexis. Events of potential ne
clinical field study, in a dose range lower than the EU label d Both active substances (milbemycin

potential neurological adverse
ature were also observed in the

oxime and spinosad) are substrates of P-glycoprotein. Fol repeated treatments, both substances
accumulate in juvenile dogs and possibly also in adultN spite the fact that all adverse reactions
reported in these studies were mild and transient in nature and did not require symptomatic
treatment, additional details on the safety profile in ader target animal population will be
necessary to confirm the safe use of the product j eld. Therefore, a post-authorisation safety
study is needed with the objective of a targeted@ring of treated animals for further

characterisation of the safety profile including, the intidence of those adverse events.

Additionally, an early pharmacovigilance i e n should be performed.

Trifexis tablets present a low risk for us the environment and appropriate warnings have been
included in the SPC and other product rmation.

Conclusion

The overall benefit-risk evaluati@eemed positive with a sufficiently clear and complete SPC and
product literature and taking i%j count the defined risk management measures. Based on the
original and complementa

Trifexis were considered to accordance with the requirements of Directive 2001/82/EC.

o
S
N

&
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Divergent position on t&VMP opinion for Trifexis

(EM C/002635)
Pursuant to Article 31 of Regulatian ( 726/2004, Eli Lilly and Company Limited submitted to
the European Medicines Agency o anuary 2012 an application for a marketing authorisation for
Trifexis, containing spinosad/milb oxime.

to target animal safety is pr with this product, due to the combination of active substances

spinosad/milbemycin oxiQ
The following pointsai rti r are noted:

pa
\substances separately, the following adverse reactions in dogs are known.
e st frequently observed adverse event is vomiting, which most commonly
8 hours after dosing. This effect is dose dependent and within the authorised
dose ban 70 mg/kg bw a higher incidence of vomiting is seen in dogs dosed at the upper
end of the dése band (8% in studies with the monovalent product). Other adverse reactions are
Y r rare, and include lethargy, anorexia, diarrhoea, ataxia and seizures. For
m%h oxime, lethargy, neurological and gastrointestinal symptoms occur in very rare
owing treatment with the label dose. Massive overdose may lead to signs of avermectin

Having considered all the inf @1 presented, it is the opinion of the undersigned that a real risk
&t

- Regarding both

For spinosad,
occurs in t
L 4

Sis.

- \T'he CVMP assessment brought out the fact that another currently authorised product, Comfortis,
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is on the market, containing the single active substance, spinosad. Pharmacovigilance has b
identified serious adverse events in dogs (e.g. neurologic signs) from the use of this prod

There is no reason to conclude that allowing Trifexis on the market, with the same active

substance would not result in that same or a higher rate of serious adverse events.’ln@
Trifexis has two active substances (spinosad/milbemycin oxime) compared to Comf h of
which can lead to potential neurotoxic effects. Currently, the known adverse effects mexis
include vomiting as most common, which usually occurs in the first 48 hours aﬂ@ng
Although such vomiting post-treatment is relatively common, in the majority the
vomiting is transient, mild and does not require symptomatic treatment. Le ay,
anorexia/decreased appetite, diarrhoea, pruritis, dermatitis and reddening kin and pinna

were also commonly seen.

- Spinosad is a mixture of spinosyns, a group of systemically acting in%es. Corresponding
findings with spinosad and milbemycin oxime demonstrated that the kin€tics of milbemycin
oxime were significantly changed in terms of an increased expos%when administered
together with spinosad to Beagle dogs. Based on the findings \m rmectin and spinosad, a

potential interaction of milbemycin oxime and spinosad on t of transport glycoproteins P-

gp was discussed, which may reduce the efflux of milbemy e from cells and, by this,

increase its concentration in different organs (e.g. brain hese observations no dose
adjustment of milbemycin oxime was considered for th mbination product (Trifexis),
although the AUC,_,, of the compound was increasedmo e than the 3-fold in the presence of
spinosad. It remains unknown whether the metaxe milbemycin oxime was affected at
least quantitatively in the presence of spinosad, becal no control group treated with
milbemycin oxime alone had been included in udies. It has been speculated that
milbemycin oxime and spinosad may interfere CYP450-enzymes which trigger the
conversion of many lipophilic drugs to hyd@ degradation products. The reverse case, i.e.
the potential influence of milbemycin oxime the metabolic degradation of spinosad was not
specifically investigated because the applicant had not identified a pharmacokinetic interaction

between milbemycin oxime and spin@

-  Effects of potentially neurotoxic
representing the combination
lactone. Depending on the sub e and dose, macrocyclic lactones have the potential to exert
neurological activity in vers in case they reach the central nervous system, where they
can lead to severe or fat& s (so-called avermectin toxicosis). This is normally prevented by
the blood-brain-barriegmaamely the efflux pump p-glycoprotein (P-gp), which is encoded by the
multidrug resistance % DR-1. Spinosad is probably also a substrate of P-gp. Based on this

iginjWere also observed following treatment with Trifexis,

inosad/milbemycin oxime. Milbemycin oxime is a macrocyclic

and. The US field study used a lower dose band than the one intended for the

EU field studies performed for only 2 and 4 weeks, respectively, less than 2% of

intende XJ
EU, andlin t
theEN: received a dose above 65 mg spinosad/1.1 mg milbemycin oxime.

gs recovered from these adverse reactions, the events create distress and problems for
s, owners, and veterinarians. It is difficult to understand as to how this is an acceptable risk
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for a product intended as an elective treatment for common ectoparasites, when other b
efficacious and safer products are currently authorised. @

- The CVMP opinion is heavily contingent on a post-authorisation safety study. The urpe%d
are of the opinion that there are concerns of this additional clinical tolerance study,
considered appropriate, for the following reasons:

- In the Summary of Product Characteristics, there is a specific provision for Qg treatment

after 6 months of repeated treatment. This is in line with the fact that t@ animal study
(TAS) study was conducted at the lower range of the dose range for s and that
animals have not be treated for a period longer than 6 months. This requirement is
considered to be stringent, but its practicability is questioned. It r 0 be determined if
this risk mitigation measure is adequate to prevent or reduce ser verse events.

- The robustness of such a future study is not fully assured. Participating owners will be informed
by veterinarians, but it is unclear how they shall undertake t It may well be either that full
blinding is not feasible, or that recruitment will be low bec@ ernatives for flea control
exist.

- Furthermore, the study is not to be conducted according Goeed Clinical Practice (GCP). It

0 -’ t despite the lack of GCP status;

e lack of GCP, in this case, is

understood to contribute potentially to the bias i ly present in the study and hence the

results will be more questionable. Other sou dtential bias could include those of
veterinarians (e.g. excluding dog breeds as carriers of the MDR-1 gene mutations) and
owners. The study will likely include strict ostic criteria (e.g. combined nematode and
flea infestations) that further restrict the d@pulation to be monitored and different from
pharmacovigilance identified for Comf@sues related to a control treatment group for
comparison to Trifexis have not been ful ddressed.

- The currently proposed condition do ot indicate the number of animals to be used, but it is
considered unreasonable to expe€t t

may well be that scientifically a study can be conside

however, in the present case, robustness is questioned.

t the study, even under the best conditions, has
sufficient statistical power to s effect if it is really present because such a study would
undreds or thousands depending on the expected

In question).

- For Comfortis, a mono-pro ntaining spinosad, belonging to the same
applicant/marketing a ation holder, the available pharmacovigilance data indicate that
there is a risk for ne% al signs in treated animals including blindness that may be
imputated to the e product. This is considered a serious, although very rare event at
present and will er investigated separately.

- The justificatieg for an additional study comes primarily from the seriousness of the blindness,

&om any of the other side-effects, even though they may be linked to

and not fore
eventual bl@s. Identifying such a link, though it may be theoretically supported, is not

require a high number of animals

incidence rates of the side

consider@ ible in the proposed study.

- The protocal was unavailable at the time of positive CVMP opinion. Also, there is uncertainty as
to how the,results will be interpreted of such a post-authorisation study; particularly, it is
mc@ as to how the endpoints of this study could be interpreted if the product could

emaip as a positive CVMP opinion on benefit-risk assessment. Thus, the condition of this

@ authorisation study is disproportionately important in the overall conclusions on the

enefit:risk balance.

W a robust, agreed-upon post-authorisation study, then it is uncertain if the current CVMP
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opinion would remain positive. The signing CVMP members, under these provisions, cannot suppor
positive benefit:risk balance. Although the current Trifexis dossier appears to meet the strict le
requirements (in terms of target animal safety, based primarily on young healthy dogs) - the @
experience with Comfortis (spinosad only) has demonstrated that in the general dog popgla ere
are serious adverse events. The same situation is expected for this combination product \
(spinosad/milbemycin oxime) which is unacceptable. &

London, 17 July 2013 O
Keith Baptiste :\

Cornelia Ibrahim
Jéhann M. Lenhardsson
Jean-Claude Rouby

Bruno Urbain

CV ssessment report for Trifexis (EMEA/V/C/002635/0000)
EMA/481078/2013 Page 39/39



	Assessment report as adopted by the CVMP with all information of a commercially confidential nature deleted.
	Introduction
	On 19 September 2013, the European Commission adopted a Commission Decision for this application.

	Scientific advice
	Part 1 - Administrative particulars
	Detailed description of the pharmacovigilance system
	Manufacturing authorisations and inspection status
	Overall conclusions on administrative particulars

	Part 2 - Quality
	Composition
	Container
	Development pharmaceutics
	Method of manufacture
	Control of starting materials
	Active substances
	Excipients
	Specific measures concerning the prevention of the transmission of animal spongiform encephalopathies
	Control tests during production
	Control tests on the finished product
	Stability
	Overall conclusions on quality

	Part 3 – Safety
	Safety documentation
	Pharmacodynamics
	Pharmacokinetics
	Toxicological studies
	Tolerance in the target animal species
	Reproductive toxicity
	Mutagenicity/genotoxicity
	Carcinogenicity
	Studies of other effects
	User safety
	Environmental risk assessment
	Overall conclusions on the safety documentation

	Part 4 – Efficacy
	Pharmacodynamics
	Development of resistance
	Pharmacokinetics
	Dose determination/justification
	Target animal tolerance
	Summary on target animal tolerance
	Field trials
	Other studies
	Overall conclusion on efficacy

	Part 5 – Benefit-risk assessment
	Introduction
	Benefit assessment
	Direct therapeutic benefit
	Additional benefits
	Risk assessment

	Risk management or mitigation measures
	Evaluation of the benefit-risk balance

	Conclusion




