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Introduction

An application for the granting of a Community marketing authorisation of AFTOVAXPUR DOE has been
submitted to the Agency on 28 September 2010 by MERIAL in accordance with Article 3(2) of
Regulation (EC) No. 726/2004 as an immunological for the treatment of animal diseases that a:&
subject to Community prophylactic measures. This scope includes foot-and-mouth disease (EM2)or
which this product is intended.

The CVMP adopted an opinion and CVMP assessment report on 16 May 2013.

On 15 July 2013, the European Commission adopted a Commission Decision for this®anplication.

AFTOVAXPUR DOE contains 1-3 purified, inactivated foot-and-mouth disease £FNi2) virus strain
antigens and is presented in packs/containers of 1 and 10 bottles containing, 2025, 50, 100 or 150
doses. indication is for active immunisation of cattle and sheep from 2 monthissofrage and pigs from 10
weeks of age against foot-and-mouth disease to reduce clinical signs.

The onset of immunity is 4 weeks after vaccination.

The proposed routes of administration are intramuscular and subcutgneous. The proposed target
species are cattle, pigs andsheep.

The application for AFTOVAXPUR DOE has been submitted in gcearaance with the multi-strain dossier
approach which was introduced in the revised Annex | to Dizecéde 2001/82/EC. Seven strains of FMD
virus are included in the dossier, namely foot-and-mouth aisease virus O1 Manisa, O1 BFS, O Taiwan
3/97, A22 Iraq, A24 Cruzeiro, A Turkey 14/98 and Asialll Shamir. The vaccine may contain up to three
types of inactivated, purified FMD virus antigens in a dowble oil emulsion adjuvant, chosen from the
seven included in the dossier depending on epideriiglogical need.

Part 1 - Administrative particulars

Detailed description of the pharniacovigilance system

The applicant has provided documiantathat set out a detailed description of the system of
pharmacovigilance. A statement sianed by the applicant and the qualified person for
pharmacovigilance, indicating thatithe applicant has the services of a qualified person responsible for
pharmacovigilance and the n<cessary means for the notification of any adverse reaction occurring
either in the Community of irja third country has been provided.

Manufacturing authorisations and inspection status

All sites involved fn*the manufacture of AFTOVAXPUR DOE are routinely inspected by EU regulatory
authorities and“:ave been inspected within the last three years. They are therefore considered to be in
compliance with BSMP. No additional inspections specific to this vaccine were considered necessary.

Overal! cinclusions on administrative particulars

The, tetalled description of the pharmacovigilance system and the manufacturing and batch release
siies are considered in line with legal requirements.
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Part 2 - Quality

Composition

The vaccine may contain between one and three of the following purified, inactivated foot-and-mouth
disease virus strain antigens at concentrations equivalent to = 6 PDgy per cattle dose:

O1 Manisa

O1 BFS

O Taiwan 3/97

A22 Iraq

A24 Cruzeiro

A Turkey 14/98

Asia 1 Shamir

The adjuvant is a double oil emulsion and mannide monooleate, polysorbate.£0, trometamol, sodium
chloride, potassium dihydrogen phosphate, potassium chloride, disodiunt p'iosphate anhydrous,
potassium hydroxide and water for injections are included as excipignts.

Container

The vaccine is filled into polypropylene bottles closed with,butyd eiastomer stoppers and subsequently
sealed with an aluminium cap. The bottles and stoppers/aiiynmieet pharmacopoeial standards. The use of
Polyethylene terephthalate (PET) bottles was proposed,ang abandoned during assessment as the
proposed containers were not intended for sales.

Development pharmaceutics

AFTOVAXPUR DOE has been developed in Zccordance with the multi-strain dossier concept introduced
in the revised Annex | to Directive 2001/82/5C. The seven strains of FMD virus that may be
incorporated into the finished product denending on epidemiological need have been selected based on
advice from the World Reference Lawngrdiory for foot-and-mouth disease, at the Institute of Animal
Health in Pirbright, United Kingdan.Z he vaccine is adjuvanted with a double oil emulsion selected for
its ability to stimulate immunity,in/all of the three intended target species.

The target quantities of ealrivot'the respective antigens per dose have been determined on the basis of
a statistical analysis of serowgy and protection data from efficacy studies included in Part 4 of the
dossier, using a common, approach for all strains except pig-adapted strain O Taiwan 3/97.

The vaccine does smatedntain a preservative because published data have suggested that thiomersal is
detrimental fot thg, long-term stability of the product. The SPC accordingly states that the vaccine
should be us¢d inimediately after broaching; the applicant has justified that this is practical for
presentatiois as large as 150 doses per bottle. To reduce the risk of contamination while vaccinating a
large nuiabes of animals the use of a multiple injection device is recommended.

Methed of manufacture

The“waccine is manufactured by a fairly conventional procedure. The FMD virus strains are cultured in
baby hamster kidney (BHK 21) suspension cell cultures, and inactivated by treatment with binary
ethylenimine (BEI). The inactivated antigen is then purified by filtration. To formulate the finished
product, the selected combination of one to three antigens are incorporated in a water-in-oil emulsion
(W/0) which is subsequently emulsified in a secondary aqueous phase to give the double oil emulsion
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(DOE; W/0O/W), leading to external water phase and reduced viscosity. The process is adequately
described.

Control of starting materials
Active substance

Detailed specifications have been provided for all starting materials used to manufacture/ths vaccine.
The BHK 21 cell line and the various FMD virus master seeds are adequately tested to,Gamdnstrate
freedom from extraneous viruses.

Excipients

The liquid paraffin used is a low viscosity oil that complies with European Pharniacopoeia (Ph. Eur.)
monograph 0239 with the exception of its viscosity. All of the other excinients (mannide mono-oleate,
polysorbate 80, trometamol, sodium chloride, potassium dihydrogen phdspnate, potassium chloride,
disodium phosphate anhydrous, potassium hydroxide and water for fnjections) comply with respective
Ph. Eur. monographs.

Specific measures concerning the preventionof the transmission of animal
spongiform encephalopathies

All of the starting materials of animal origin have beén assessed and considered to be in compliance
with the TSE Note for Guidance on minimizing the risk o1"transmitting animal spongiform
encephalopathies agents via human and veterinally nyedicinal products (EMA/410/01 rev.3). The
overall TSE risk associated with the inactivated/vaccine is considered negligible.

Control tests during productiof

Control tests carried out during antigermoroduction include virus titration, inactivation kinetics (a
specific requirement for FMD antigens“=/Ph. Eur. monograph 0063), presence of thiosulphate (to
confirm complete neutralisation ofithe 'inactivant), antigen content, residual live virus, identity of FMD
serotype, bacterial and fungal <terility and pH. Validation of the in-process tests is satisfactory.

Control tests on the Tinished product

The description of the t¢!lowing methods used for the control of the finished product: appearance, pH,
emulsion type, conaucttivity and bacterial and fungal sterility, and the related specifications were
provided. In somé cases (pH, viscosity and conductivity) rather wide limits were initially proposed and
these were eithex justified or amended by the applicant during the assessment. Other than this, the
specificatiens\nreposed at release and at the end of shelf-life are appropriate to control the quality of
the finish2d product.

While b2 initially proposed potency test methodology might be useful to determine an efficacious
forividation for a trial blend the proposal to use the same system for all final batch testing on serology
cauid only serve to reduce the precision, and hence reliability, of the proposed methods. An alternative
testing regime was therefore provided. Serological potency tests in cattle (or pigs in the case of O
Taiwan 3/97) will be performed on the trial blend only. The proposed pass criteria are based on an
analysis similar to that used to determine the quantities of each antigen required for formulation and
have been adequately justified.
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In order to confirm that production batches have been formulated to contain the same quantity of
inactivated FMD virus as the respective trial blends the applicant proposes to introduce a quantitative
test specific for FMD virus for both the trial blend and the production batches. A PCR test for identity of
the virus strains included in the vaccine is also being introduced.

The applicant has proposed to waive the batch safety test on the basis of results of 17 batcheg oi
vaccine containing different combinations of FMD virus antigens. Further information on thesGatcies
referenced has been provided. Since the target animal batch safety test has now been deletea’from
the general Ph. Eur. monograph it should no longer be performed.

The applicant has presented data from three batches of vaccine to demonstrate bateh-wa-batch
consistency. The consistency of these batches has been satisfactorily addressed.

Stability

Stability data have been presented for the bulk antigen. Storage of the /D bulk antigens at -70 °C for
at least 5 years is acceptable.

Stability data have been provided for three batches of the finished.oraduct. For each of the three
vaccines tested, in addition to monitoring the mean titres at eachirie point, the applicant compared
the titres to those observed in pigs following vaccination with{a ‘€"\°Ds, vaccine of the same serotype’
but did not indicate what these values were or how they wérendetermined. Furthermore, with the
exception of the A Turkey 14/98 strain the titres in pigs,cauidt not be related to titres proposed as the
pass levels for potency tests and since the potency test we'thod had not yet been adequately validated
it was not possible to reliably assess these results. However, it is noted that the titres for all strains
appear to have declined significantly during the sioraje period. It is also noted that the viscosity of the
vaccines declined during storage, although it staywad within the proposed acceptable range throughout.
In the absence of data at around 12-15 months torage, the 12 months shelf life proposed by the
applicant could not be accepted.

Titres for O1 Manisa and A Turkey 14/€8 $&ains remained more or less stable for up to 11 months and
9 months respectively but declineGythereafter. Titres for the Asia 1 Shamir strain, however, fell
significantly within 6 months. An &ddiiional stability study for an Asia 1 Shamir vaccine did not confirm
stability of a vaccine containing  Asia 1 Shamir antigen for longer than three months.

Taking into account all of the caailable stability data a shelf life of six months was deemed acceptable
for vaccine batches that doyngt contain the Asia 1 Shamir antigen. A shelf life of only two months was
appropriate for batcheg that contain the Asia 1 Shamir antigen; this was considered acceptable
considering the expgcration that FMD vaccines would only be used in the EU in response to an
emergency, whenfigwauld be expected that batches of vaccine would be used immediately after
release.

Overall cariClusions on quality

Informadion regarding the qualitative and quantitative composition, the starting materials, production
mehouy’quality controls, and stability are provided in this part of the dossier. Three batches were
Lprovided in order to demonstrate batch-to-batch consistency.

The production methods as well as the in-process and final product quality control are appropriate to
ensure the compliance with the specifications and a reproducible and consistent quality of the vaccine.
The production process is described in sufficient detail to give confidence that the manufacture will
yield a safe and effective vaccine of consistent quality and adequate stability suitable for the expected
use of the vaccine in the EU.
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Compliance of starting materials of animal origin used during production with the requirements of the
Note for guidance on minimising risk of transmitting animal spongiform encephalopathy agents via
human and veterinary products was shown (EMA/410/01 rev.3).

In-process controls during manufacture and control tests on the finished product are appropriate to
ensure the compliance with the quality specifications mentioned. Acceptance limits are properly
established.

Regarding the stability, the inactivated bulk antigen is demonstrated to be stable over, theso0posed
shelf life of 5 years (at =-70 °C). Since there are no tests on production batches that £onfirm the
quality of the antigens used (only the quantity of virus) the CVMP agreed on a recommuandation that
periodic tests for the quality of the stored 146S antigens should be carried out. This,could probably be
done by a suitable in vitro test.

A shelf life of six months at 2 °C - 8 °C is justified for the finished product prasentation (bottle) for
batches that do not contain the Asia 1 Shamir antigen. A shelf life of only, tvwa"months for batches that
contain the Asia 1 Shamir antigen was justified.

The CVMP considers the presented analytical dossier as fully adequate and sufficiently detailed to give
confidence that the finished product is produced according to a cyisjstent procedure of adequate
standards and including adequate controls.

Part 3 — Safety

Safety documentation

The applicant has provided reports of studies ipmafiicn an overdose and a repeated dose of vaccine was
administered to each of the target species (catile, sheep and pigs). Studies in pregnant animals of
each species have also been carried out.

No field studies have been carried out arid_this is justified because the use of FMD virus vaccines in the
EU is currently prohibited.

Laboratory tests

Safety of the administiation of one dose and an overdose

The CVMP guideline on Data requirements for multi-strain dossiers for inactivated vaccines against
avian influenza (Al) siiwetongue (BT) and foot-and-mouth disease (FMD)
(EMA/CVMP/IWP/2:95356/2007) and the CVMP Position paper on requirements for vaccines against
foot-and-mouth aizease (EMEA/CVMP/775/02) indicate that safety studies should be performed with
the maximung nuriber of FMD strains allowed and the maximum permitted amount of each antigen.
Ph. Eur. mmonograph 0063 describes a general safety test for FMD virus in ruminants. The monograph
indicates that the test should be conducted in not fewer than 10 animals of the minimum age to be
recominznded. Each animal should receive a double dose of the vaccine and be observed daily for
1470avs.

Studies in cattle
Two studies were performed to demonstrate the safety of one dose in cattle.

The 1% study was GLP compliant and was performed with a double dose (4 ml) administered to 10
calves, 8-12 weeks of age. A vaccine batch, which contained 15 pg of O1 Manisa antigen, 7.5 pg of A
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Turkey 14/98 antigen and 7.5 pg of Asia 1 Shamir antigen per 2 ml dose, was used in this study. It
therefore contained a total antigen payload per dose that exceeded the maximum that might be
formulated into a trivalent batch on the basis of estimated quantities for 6 PDso for each strain.

During this study vaccinated calves showed a significant increase in body temperature (highest
recorded was 40.1 °C) and all vaccinated calves developed local injection site reactions (range’ 1&):72
cm?). Sections 4.6 and 4.10 of the SPC reflect the frequency and intensity of reactions obsefWzd"in this
study.

In the 2" study, a vaccine batch containing 2 pg of A Turkey 14/98 antigen or 4 pug off A22 Iraq
antigen per dose was administered to 15 calves at 2-3 weeks of age. The study was=n0% performed in
line with the guidelines and can only be considered as supportive. Body temperatures/remained within
normal range and local injection site reactions were observed in all calves (largast X100 x 70 mm).

The reactions were considered consistent with what is generally observed with oil-adjuvanted vaccines.

In consideration that safety had not been adequately demonstrated in ¢a’ile as young as 2 weeks of
age the minimum age was increased from 2 weeks to 2 months.

Studies in lambs

A GLP compliant study was performed using the vaccine batcl as {escribed above. A significant rise in
body temperature was not observed in this study but it wa’s nated that a number of the lambs were
pyrexic before vaccination and presented with pre-existifigyocdthology at necropsy. However, the
validity of the study was justified.

To supplement these conclusions, an additional saiew/ study in 2 month old lambs was provided.
Primary vaccination with a standard dose did net lead to pyrexia or systemic clinical signs. Local
reactions were consistent with what is generaliy,observed with oil-adjuvanted vaccines (lesion
diameter 33 + 14 cm? (mean =* sd)). Althefigh this study was not fully compliant with GLP and Ph. Eur.
requirements, it confirmed the safety for'2 month old lambs of a batch formulated with a standard
antigen content. The magnitude of therealtions observed are reflected in the SPC.

In consideration that safety had ndt ween adequately demonstrated in sheep as young as 2 weeks of
age the minimum age was increzeed“rrom 2 weeks to 2 months, which is in line with the ages of the
animals used in the safety studiess

Studies in pigs

A GLP compliant study was performed with the vaccine batch as described above. Primary vaccination
did not lead to pyrexia or systemic clinical signs, however it was noted that body temperatures were
high pre-vaccination;van acceptable explanation was provided. Local reactions were consistent with
what is generallynobiserved with oil-adjuvanted vaccines (lesion diameter 0.23 =+ 0.46 cm? (mean =
sd)). The nagnitude of the reactions observed are reflected in the SPC.

A GLP cel tifibate was not provided for the 2" study. Pyrexia and local reactions were recorded post-
vaccirfation. These piglets were from previously vaccinated sows and the validity of these data for
evaltating safety is questionable. Shortly after vaccination, there was a transient rise in body
temperatures (lesion diameter 40.2 + 0.2 °C (mean =+ sd)). Local injection site reactions were
observed shortly after vaccination in three out of 30 piglets.

In consideration that safety had not been adequately demonstrated in pigs as young as 2 weeks of age
the minimum age was increased from 2 weeks to 10 weeks, which is in line with the ages of the
animals used in 1% study.
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Additional studies

A study of the safety of vaccine containing 2 ug of 146S FMD strain O1 BFS antigen in 2 week old
calves, lambs and piglets was provided. Pyrexia was not recorded, local injection site reactions were
common and the vaccine was well tolerated. However, these data were only considered as supborting
evidence.

In conclusion, the safety of the administration of one dose and an overdose has been adequ#itely
justified in cattle and sheep of 2 months of age and pigs of 10 weeks of age.

Safety of the repeated administration of one dose

Calves, lambs and pigs which received a double dose of the batch as described,/n the section above
concerning safety of the administration of one dose, received an additional alse (2 ml) two weeks later
at a different site in order to evaluate the safety of the administration of a3 repeated dose. The
additional dose contained 15, 7.5 and 7.5 pg of 146S O1 Manisa, A Turk&y, 14/98 and Asia 1 Shamir
antigen, respectively.

Studies in calves

In contrast to the first vaccination, the second administration/diayaot result in a significant rise in body
temperature. At necropsy the size of the local injection siteffeactigns ranged from 13.5 to 84 cm® and
the local reactions were highly comparable to those obsexned, after the first administration.

Studies in lambs

In contrast to the first administration, the second‘yaccination resulted in a significant rise in body
temperature. The resulting average body temperature was 40.4 + 0.4 °C (mean = sd). The second
administration resulted in significant local reactions, with an estimated surface of 33 = 19 cm? (mean
=+ sd). Significantly 6/10 cases were accompariied by skin ulceration. The gradual development after
the first vaccination and the rapid develcpnzent after the second vaccination suggest a specific immune
response consistent with the developmer t of a delayed-type hypersensitivity reaction. A warning has
been added to the SPC.

Studies in pigs

There was a slight rise in fne average body temperatures shortly after vaccination (mean + sd, 39.8 +
0.5 ©C) which was mainly caused by one pig (41.2 °C) and which returned to normal values the
following day. In contrass to the first administration, palpable local reactions developed in 9 pigs. The
estimated surface of {he'local reactions were small in most of the animals (range 0.25-6 cm?) but
reached 35 cm? i1 orie animal. It was concluded that administration of a repeat dose resulted in rapid
and more sevazrevocal granulomatous reactions than observed following the first administration; these
were consistentJvith the development of delayed type hypersensitivity reactions. The possible
occurrengeaf these reactions is reflected in the SPC.

feeitional studies

The applicant highlighted that the safety studies conducted in pregnant animals of each target species
also provide information on the safety of administration of a repeated dose.

In conclusion, the safety of the repeated administration of one dose has been adequately
demonstrated.
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Examination of reproductive performance

Safety studies have been performed in pregnant animals of each target species. Ph. Eur. monograph
0063 describes the safety studies to be performed; “use not fewer than 10 pregnant animals at the
beginning of each trimester for which the use is not contra-indicated. Administer to each animel a
double dose of the vaccine and observe at least daily to parturition. The vaccine complies with the test
if no animal shows abnormal local or systemic reactions or dies from causes attributable to (the yaccine
and if no adverse effect on the pregnancy and offspring are observed”.

Studies in cows

This study was GLP compliant. Three doses of a vaccine batch, containing 10 pg 01,01 Manisa antigen,
4 ug of A Turkey 14/98 antigen and 4 ug of Asia 1 Shamir antigen, were adminsteved to 15 pregnant
heifers, a double dose of 4 ml in the first trimester and single doses of 2 ml k5 the’second and third
trimesters. No changes in general health were observed after any of the threg,vaccinations. One cow
aborted 12 weeks after the second vaccination; a clear cause could not/sn escablished but it was
concluded that the abortion was not vaccine related. The first vaccinatioiwsid not result in a change in
body temperature. A transient rise was seen following further vaccit ations; 39.0 £+ 0.5 °C after the
second vaccination and 39.4 + 0.9 °C after the third vaccination/{(riean =+ sd). Local reactions were
observed in all animals. The largest average diameters of the jiijecuion site reactions were 77 + 17
mm, 89 + 30 mm and 64 + 10 mm (mean = sd) after the 13',%22" Jind 3™ vaccination respectively.

At parturition, 13 live calves and one dead calf were borspntrie probable cause of death was due to
intra partum problems (possible dystochia) with no retatas to vaccination. One day after birth a calf
was euthanized; it was concluded that this calf was suffering from acute enteritis unrelated to
vaccination. Another calf developed depression ard irlappetence and was found dead 4 days after birth.
The most probable cause was believed to be intraxnartum problems with no relation to vaccination.

Studies in ewes

This study was GLP compliant. Three dases/0f a vaccine batch containing 10 pg of O1 Manisa antigen,
4 pg of A Turkey 14/98 antigen and szua of Asia 1 Shamir antigen per dose, were administered to 17
pregnant ewes, a double dose of 4 miyn the first trimester and single doses of 2 ml in the second and
third trimesters. One ewe was ¢Uthanized 46 days after the 2" vaccination due to vaginal prolapse.
Vaccination resulted in pyrexia, 59.5 + 0.3 °C, 40.4 = 0.5 °C and 39.7 £+ 0.6 °C after the 15t, 2" and
3" vaccination respectively”(méan +sd). Local reactions were observed in all animals. The largest
average diameters of the injgction site reactions were 71.8 + 19.6 mm, 65.3 = 18.3 mm and 47.8 +
13.8 mm (mean = sd) after the 1%, 2"¥ and 3" vaccination respectively. Open abscesses were
observed in six eweS Affer the 15t vaccination. Three ewes developed open abscesses after the 2"
vaccination and goeiwabscesses were observed in 9 ewes after the 3™ vaccination.

Twenty eightfiamps were born from 16 ewes. Three lambs were not accepted by the ewes and were
euthanizad *Qri€ lamb was lame from 9 days post-partum, the post-partum events were not
consider¢d 1p be a result of vaccination.

Studieasin sows

This study was GLP compliant. Three doses of a vaccine batch, containing 10 pg of O1 Manisa antigen,
4 pg of A Turkey 14/98 antigen and 4 pg of Asia 1 Shamir antigen per dose, were administered to 15
pregnant primiparous sows, a double dose of 4 ml in the first trimester and single doses of 2 ml in the
second and third trimesters. Two sows were removed from the study before the 2" vaccination (about
8 weeks of pregnancy) as the ultrasound to check pregnancy was not clear. At necropsy, one sow was
normal and the other carried 7 foetuses but had aplasia of one of the uterine horns. One of the seven
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foetuses had a deformed skull and open abdomen. These findings were not considered to be related to
the first vaccination.

None of the vaccinations resulted in a significant rise in body temperature of the sows. Local reactions
were observed in all animals. The largest average diameters of the injection site reactions were

8 + 8.6 mm, 17 = 18.2 mm and 36 + 32.3 mm (mean =+ sd) after the 1%, 2"¥ and 3" vaccinat{or:
respectively.

A total of 175 piglets were born from 13 sows. Thirteen piglets were born dead, includin¢_Z“tnummified
foetuses from 4 different sows. One piglet was born with a claw malformation. The reguléng number of
12.5 live piglets/sow corresponds to the expected number of piglets for this breed. fhevclaw
malformation was considered as in incidental finding.

Two weeks after birth 9.8 piglets/sow were still alive, i.e. a loss of 22%. Greas pathology revealed that
the loss of piglets was mostly due to trauma, myofibrillar hyoplasia (splay leg) or weakness. Although
the loss of piglets in the first two weeks after birth is higher than to be expeated in this sow production
line (12.2% until weaning), there was no clinical or pathological evidenc¢ that the repeated
vaccinations of the sows induced teratogenic or other undesirable efiects.

General comments on examination of reproductive perfortnance

It was noted that the batch did not meet the initially proposec\fira! product specifications for potency
for FMD strain O1 Manisa and A Turkey 14/98 but the appt/carit has justified that the quantity of
antigen per dose for this batch was suitable to demonst{aty safety of the vaccine.

The monograph indicates that separate groups of animais should receive a double dose of vaccine at
the beginning of each trimester. Therefore these gtudlies in pregnant animals were not performed
strictly according to Ph. Eur. monograph for FM&sstrains O Taiwan 3/97 and A22 Iraq. However, taking
into account the trend towards increasing reactian size following repeat vaccination in the repeated-
dose safety tests, the study conducted caitbe considered as a more extreme test of safety during
pregnancy and indeed a worst case.

In the interests of animal welfare anéstaking into account the likely use of this vaccine to deal with an
emergency situation it is not reascnaigle to repeat this study and it is accepted that the vaccine can be
used for pregnant animals.

Although the SPC states that the vaccine can be used during lactation, no studies were provided to
support this claim. A statemeiit that no safety data are available to demonstrate the impact of
vaccination on lactatida has teen included in the SPC.

Examination of (phmunological functions

AFTOVAXPUR DCf Is a conventional inactivated vaccine containing classical compounds with no known
adverse efiecaor immunological function.

Specianrequirements for live vaccines
Not\apolicable.
Study of residues

In view of the nature of the active substance and considering that the excipients including the adjuvant
are either allowed substances for which table 1 of the annex to Commission Regulation (EU) No
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37/2010 indicates that no MRLs are required or are considered as not falling within the scope of
Regulation (EC) No 470/2009, a zero day withdrawal period is appropriate.

Interactions
No specific studies have been conducted and a statement to this effect is included in the SPC.

Field studies

The use of FMD vaccines is prohibited in the European Union and the applicant’s justit.cation for lack of
field studies is accepted. Appropriate information was gathered from laboratory stiidies and where
insufficient information was available appropriate warnings have been included jitthe SPC.

User safety

An appropriate user safety assessment was provided. With regard to the/user safety, the likelihood,
the consequences and the level of risk of human exposure is expected to be low. Except for accidental
injection, injuries from needles and damaged primary packages, thers is no risk for the user. The
vaccine contains a mineral oil adjuvant and an appropriate safetyiwsarning concerning the risks of
accidental injection is included in the SPC.

Environmental risk assessment

The active substance is a natural substance, the use of which will not alter the concentration or
distribution of the substance in the environment.

A phase | environmental risk assessment was<)rovided outlining that the potential exposure of the
environment to the product and the level of risk associated with it is considered negligible. The
conclusion of this first phase is that theresis'ag potential exposure of the environment to the product
and therefore no phase Il assessment is‘necessary.

AFTOVAXPUR DOE is not expected 2 petée a risk to the environment when used as recommended. An
appropriate warning is included in‘cegtion 6.6 of the SPC regarding the disposal of any unused product.

Environmental risk agsessment for products containing or consisting of
genetically modified ¢grganisms

Not applicable.
Overall conclusion on safety

The applicant hag evaluated the safety of the administration of one dose of AFTOVAXPUR DOE under
laboratorw,conditions in calves, lambs and pigs. Most of the studies were performed with a double dose
of vaccing (4 'ml) containing 15, 7.5 and 7.5 pg of 146S antigen per dose of strains O1 Manisa, A
Turkelr4and Asia 1 Shamir respectively (i.e. a total of 30 ug of FMD antigen per 2 ml dose). These
stutlies were performed in calves from approximately 9 weeks of age, and in pigs and lambs from 8
weeks of age.

Vaccination of calves resulted in pyrexia and local swelling at the injection site, no behavioural changes
were observed.

Vaccination of lambs resulted in local swelling at the injection site, no behavioural changes or pyrexia
were observed.
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Vaccination of pigs resulted in local swelling, no behavioural changes were observed and no pyrexia
was recorded.

The applicant has also provided data from safety studies in 3-week old calves and piglets. These
studies were not performed in line with the CVMP Position paper on requirements for vaccines.,against
foot-and-mouth disease (EMEA/CVMP/775/02) and Ph. Eur. monograph 0063 and can only be
considered as supportive. The proposal to indicate AFTOVAXPUR DOE for calves, sheep and/igs irom
2 weeks of age is not supported as safety has not been demonstrated in animals of the ygurngést age.

Additional safety data have been presented during the studies performed to examine feproductive
performance. The applicant has also provided a publication as supporting evidenceshith demonstrates
the safety of a vaccine containing 2 pg of O1 BFS 146S antigen in calves, lambs _arid riglets at 2 weeks
of age. Safety has not been adequately demonstrated in 2 week old animals arid orr basis of the data
provided the minimum age recommended in the SPC should be 2 months. Ttiexinclusion of information
in the SPC that there was limited data to support the safety of the vaccinesif used for cattle and pigs
from 3 weeks of age in an emergency situation was however accepted.

The animals in the studies described above that received a double dbse of vaccine to evaluate the
safety of the administration of one dose, were also used to evalu«it» the safety of the administration of
a repeated dose. The single dose of 2 ml was administered at a,scpéarate site, two weeks after
receiving the double dose. In cattle, the local reactions were canpparable to those observed after the
first administration and no significant pyrexia or behavioural civanges were recorded. In lambs, the
second vaccination resulted in significant pyrexia and opiernabscesses at the injection sites. No
behavioural changes were observed and it was considexed that these extreme reactions were
consistent with the development of a delayed-type.hypersensitivity reaction. An appropriate warning is
included in the SPC. A hypersensitivity reaction was zlso documented in pigs. Besides the more severe
local reactions observed in pigs receiving a seconavdose compared to a primary dose, no pyrexia or
behavioural changes were recorded. Additicnal safety data on administration of a repeated dose were
also presented during the studies perforpretstd examine reproductive performance.

Safety studies were performed in pregrniant animals of each target species vaccinated during each
trimester of pregnancy. The studieswweré in general performed in compliance with the safety studies to
be performed in pregnant animals,»as described under section 2-4-1-2 of Ph. Eur. monograph 0063. It
was noted that the batch used ‘0 evaluate safety in pregnant animals did not meet the final product
specifications for potency for “MD strain O1 Manisa and A Turkey 14/98, however the quantity of
antigen per dose for this ltatch was confirmed sufficient to demonstrate safety of the vaccine. In
addition, the monogréaph inditates that each group of animals should receive a double dose of vaccine
at the beginning of eash wimester. Therefore these studies in pregnant animals were not performed
according to Ph. Exr.%zonograph for FMD strains O Taiwan 3/97 and A22 Irag. However, taking into
account the trenuswtowards increasing reaction size following repeat vaccination in the repeated-dose
safety tests thie study conducted can be considered as a more extreme test of safety during pregnancy
and indead%eprésenting a worst case scenario. In the interests of animal welfare and taking into
account fnevikely use of this vaccine to deal with an emergency situation it is not reasonable to ask to
repeat’tiis study and it is accepted that the vaccine can be used for pregnant animals.

A waraing has been included in the SPC that no safety data are available to demonstrate the impact of
vasgination on lactation.

AFTOVAXPUR DOE is a conventional inactivated vaccine containing classical compounds with no known
adverse effect on immunological function.
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Concerning consumer safety, there are no components that require an MRL and no specific risks for the
consumer have been identified. A zero days withdrawal period as stated in section 4.11 of the SPC is
considered appropriate.

Concerning user safety, the risk posed by the product is considered low when used as recommended.
For the user there is a low risk of (self-) injection or injuries from needles and damaged prima’y
packages. The vaccine does contain mineral oil and an appropriate user safety warning is in€inded on
the SPC.

No specific studied have been conducted to investigate the interactions with other vetgrinary medicinal
products and the lack of field safety data are justified due to the prohibition of use ja,tite European
Union.

The product is not expected to pose a risk to the environment when used asy’ecémmended. An
appropriate advice is included in section 6.6 of the SPC regarding the disposal or any unused product
and the avoidance of any risk from remains of the vaccine after use.

Part 4 — Efficacy

Introduction and general requirements

Foot-and-mouth disease virus (FMD virus; family Picornavi'idas; genus Aphthovirus) causes an acute
disease of cloven-hoofed animals characterised by fever; ismeness, and vesicular lesions. These
debilitating effects, rather than high mortality rates, awe "&sponsible for severe productivity losses. The
virus can spread extremely rapidly, has the potential to cause enormous economic losses and is the
single most important constraint to international irad: in livestock and animal products. Spread of the
virus can be controlled by early detection of new cases, slaughtering animals on affected farms,
vaccination of susceptible hosts and by implemeriting movement restrictions.

There are seven serotypes of FMD virus,(namely O, A, C, SAT1, SAT2, SAT3, and Asia 1 that infect
cloven-hoofed animals. Infection with &wxy one serotype does not confer protective immunity against
another.

AFTOVAXPUR DOE was developztato™ne a “multi-strain” vaccine. The applicant has incorporated seven
FMD virus high priority straing’belgnging to three different FMD serotypes (O, A and Asia 1) as
recommended by the Worlg=Reierence Laboratory for foot-and-mouth disease, at the Pirbright Institute
in Pirbright, United Kingdora

FMD serotype O FMD serotype A FMD serotype Asia 1
O1 Manisa A22 Iraq Asia 1 Shamir

O1 BFS A24 Cruzeiro

O Taiwan A Turkey 14/98

AFTOVAY PUrr DOE vaccine can be formulated containing one to three of these antigens. The maximum
numbfrsof three strains is based on the safety studies (part 3), as is the maximum payload of 30 pg of
14€S\EVID antigens.

It Issnot practical to test all aspects relevant to the efficacy for all strains and all possible combinations
included in the multi-strain dossier, as acknowledged in CVMP guideline on data requirements for
multi-strain dossiers for inactivated vaccines against avian influenza (Al), bluetongue (BT) and foot-
and-mouth disease (FMD) (EMA/CVMP/IWP/105506/2007) and the CVMP Position paper on
requirements for vaccines against foot-and-mouth disease (EMEA/CVMP/775/02). For crucial tests,
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such as the test for immunogenicity (Ph. Eur. monograph 0063), monovalent AFTOVAXPUR DOE
vaccines have been formulated for each of the strains included in the dossier. For other efficacy
studies, AFTOVAXPUR DOE vaccines with representative antigens were used, based on the similar
nature of FMD antigens, on the practical and animal welfare problems and in line with the
aforementioned guidelines.

All efficacy studies were performed with monovalent vaccines. Guideline EMA/CVMP/IWP/105506/2007
provides guidance on efficacy studies. Under section 6.3, the guideline indicates that it wiii befadmitted
that efficacy of any multi-strain vaccine containing a combination of these antigens (within_tne
maximum number of antigens previously established) will be at least as efficacious at,shown for each
of the mono-strain vaccine.

Laboratory trials

Efficacy assessed by challenge experiments

For all strains, one test in pigs and several tests in cattle were condycted for immunogenicity in line
with the requirements described in Ph. Eur. monograph 0063. In cati'e, five studies were carried out
using O1 Manisa, one using O1 BFS, three using A22 Iraq, one usinc A24 Cruzeiro, three using A
Turkey 14/98 and three using Asia 1 Shamir. A single study ir. pigys was carried out using O Taiwan
3/97.

The study design for all the tests in cattle was basically(the\same. In each individual trial, three groups
of 5 cattle aged 6-8 months were vaccinated subcutanequsly with full dose, 1/4 dose and 1/16 dose by
volume restriction. Two cattle served as unvaccinatad controls. Four weeks after vaccination all
animals were challenged by intra-lingual inoculaticw.of homologous FMD virus. Eight days after
challenge, all animals were slaughtered and aiiimais showing lesions at sites other than the tongue
were scored as unprotected. The value ofiohe PDsy was calculated. A theoretical extra group was
included in the analysis in line with PositiOn paper EMEA/CVMP/775/02. In this theoretical group, all
animals receiving the next lower dose «0iare in the sequence (1/64) were assumed to be
unprotected. The method used to ®alculate PDsy was justified.

The immunogenicity study for O fTawvan 3/97 was performed in pigs. The OIE Terrestrial Manual
describes a test using three growns of five pigs, similar to the potency test described for cattle.
However, in this study five arcwups of three pigs, aged 3 months, were used. This study design which
differed significantly from“the generic design was justified because of the increased risk of transmission
of large quantities of wirus between infected and vaccinated animals within pens.

Statistical regression(aralyses was performed in order to determine the value of one PDs, using a
logistic regressic:i medel for all strains except O Taiwan 3/97. In the case of O Taiwan 3/97, which is a
pig adapted stram, the results of only one study were used to extrapolate the quantity of antigen
required fér a6 F'Dsy vaccine.

A justificiation was provided for the virus neutralising antibody titres detected pre-vaccination in the
cattle/uged to demonstrate the immunogenicity of AFTOVAXPUR DOE containing Asia 1 Shamir antigen.
Withithe exception of one study, virus neutralising antibody titres reported for the studies ranged from
<Q.3 to 1.13.

In addition to cattle, the vaccine is also indicated for sheep and pigs. A robust justification based on
published papers and other submitted data support the extrapolation of efficacy data generated in
cattle to these other species.
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Virus transmission and onset of immunity

The applicant originally proposed to indicate AFTOVAXPUR DOE for active immunisation of cattle, sheep
and pigs at least 2 weeks of age to reduce clinical signs, viraemia and virus transmission and to reduce
mortality following FMD infection. The claimed onset of immunity was 2 weeks.

A series of experiments were conducted to investigate the effect of a single vaccination of
AFTOVAXPUR DOE on virus transmission and to support the efficacy claims. These investigatoris were
performed in all target species: cattle (both calves and adult dairy cows), sheep and pigs¥ir all
experiments, animals were exposed to virulent FMD virus two weeks after vaccination an& compared to
a non-vaccinated control group. The studies were designed to mimic natural infectiOn

The results of these studies have been published in a number of peer-reviewed papars by Orsel et al.
Studies were only conducted using AFTOVAXPUR DOE vaccine containing ant:gen irom FMD strain O1
Manisa.

Design for calves

Twenty-six calves were divided over 6 groups of 4 animals each ang 2 control animals. The trial was
conducted twice using the same design.

Design for dairy cows

Twenty-two dairy cows were divided over 2 groups of 10 animals each and 2 control animals. The trial
was conducted twice using the same design.

Design for lambs

Fifty-two lambs were divided over 13 groups, ore g=oup of 4 animals served as controls.

o

For calves, dairy cows and lambs; half of the grGups were vaccinated with AFTOVAXPUR DOE
containing antigen from FMD strain O1 Maiiisa, The control group of 2 or 4 animals was vaccinated
simultaneously and served as a vaccine tonfrol group (not inoculated or otherwise exposed to FMDV).
Two weeks post vaccination, half of the gnimals of each group were removed to a separate unit to be
infected with field strain O/NET 20515 Twenty-four hours after infection, the animals were re-united
with their group members.

Design for piglets

Four groups of 4 non-vaccmatad pigs were inoculated with O/NET 2001 and served as “seeder pigs”.
Twenty four hours aftes infection, a group of 4 seeder pigs was housed with 5 contact pigs (either
vaccinated or non-vgiccinated). As soon as FMD was confirmed in one of the contact pigs, the seeder
pigs were removegrand the whole group of contact pigs was relocated to another pen and housed with
5 new contact pigs, This procedure was replicated 4 times; twice with vaccinated contacts and twice
with non-vac(¢inated contacts.

Results faizalves

Ten of tuvelve non-vaccinated calves developed clinical signs of FMD post challenge, FMD virus was
detadtea in the plasma of ten calves, all produced virus neutralising antibodies and ten produced
antibodies to non-structural proteins. Seven of twelve in-contact non-vaccinated calves also developed
clinical signs of FMD, virus was detected in the plasma of ten, eight produced virus neutralising
antibodies and five produced antibodies to non-structural proteins. In contrast, only one of the
vaccinated calves developed clinical signs of FMD post challenge, although FMD virus was detected in
the plasma of nine calves, all produced virus neutralising antibodies and six produced antibodies to
non-structural proteins. None of twelve in-contact vaccinated calves developed clinical signs of FMD or
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had detectable FMD virus in plasma samples, eleven produced virus neutralising antibodies and one
produced antibodies to non-structural proteins.

Results for dairy cows

All of ten non-vaccinated and challenged cows and ten non-vaccinated in-contact cows developad
clinical signs of FMD post challenge, FMD virus was detected in their plasma, produced virus
neutralising antibodies and produced antibodies to non-structural proteins. In contrast, nonz/of'the ten
vaccinated and challenged cows or ten vaccinated in-contact cows developed clinical sigris«Gf FMD post
challenge, had FMD virus detected in their plasma or produced virus neutralising antifodiass. Six of the
vaccinated and challenged cows and none of the vaccinated in-contact cows produced antibodies to
non-structural proteins.

Results for lambs

Nine of twelve non-vaccinated lambs developed clinical signs of FMD post+«halenge, FMD virus was
detected in the plasma of eleven lambs, all produced virus neutralisingr.tihodies and produced
antibodies to non-structural proteins. Three of twelve in-contact non-vaccinated lambs also developed
clinical signs of FMD, virus was detected in the plasma of five, four roduced virus neutralising
antibodies and three produced antibodies to non-structural prote!ps.)in contrast, none of the
vaccinated lambs developed clinical signs of FMD post challenfe yalthough FMD virus was detected in
the plasma of five lambs, all produced virus neutralising anaiaodies and seven produced antibodies to
non-structural proteins. None of twelve in-contact vaccinated lambs developed clinical signs of FMD
although one had detectable FMD virus in plasma sampizss./all produced virus neutralising antibodies
and none produced antibodies to non-structural proteins:

Results for pigs

Transmission occurred to all of contact-exposeuwigs in the non-vaccinated groups and to nine of ten
contact-exposed pigs in the vaccinated grotips.

The effect of vaccination on virus transmission was calculated in all experiments using a stochastic
susceptible-infectious-recovered modal. [ 'ne number of susceptible, infectious and recovered animals
was calculated at the beginning arld at the end of the experiment. The reproduction ratio was
estimated for the vaccinated grgups (Rv) and the non-vaccinated groups (Rnv) based on the observed
final size of the infection chaili by*ineans of maximum likelihood estimation. Orsel et al. tested whether
Rnv was significantly abovg#™3, which means that a major outbreak will most likely occur. To quantify
the effect of vaccination on“irus transmission Rv was tested if it was significantly below 1, so only
minor outbreaks will oceur and the epidemic will fade out. Orsel et al. also compared the control
strategy with and witkioxt vaccination, by testing the one-sided hypothesis HO = Rnv (H1:Rv<Rnv), i.e.

are groups with anawwithout vaccination the same against the one-sided alternative.

For calves the"Rnw was significantly above 1, Rv was significantly below one and the R-values of both
groups werg,sighiificantly different (p = 0.003). For dairy cows the Rnv was significantly above 1, Rv

was not ¢ignificantly below one, however the R-values of both groups were significantly different

(p = QUL3). This was not the case for lambs or pigs (i.e. Rv not significantly below one, R-values of

boungredps not significantly different).

With regards to pigs, the rate of transmission was significantly reduced in the vaccinated group but the
estimated reproduction ratio in both groups was still above 1. Vaccination is therefore only moderately
effective in reducing or preventing within-pen virus transmission. Orsel et al., 2007 concluded that a
single vaccination was not sufficient to stop pig to pig virus transmission.
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Due to a high number of deficiencies concerning the above data the claims for reduction of
transmission and a 2 weeks onset of immunity were withdrawn by the applicant. The acceptable onset
of immunity is 4 weeks which is in line with the time of challenge in the challenge studies used to
determine PDsg.

No data have been provided to support a claim for reduced mortality following FMDV infectionfan¢,this
indication is therefore not justified.

In addition, a summary of a paper published by Roermund et al. (2010) was provided, told&nonstrate
the absence of between-pen transmission of foot-and-mouth disease virus in vaccinat£d pigs.

The studies, which used three groups of 24 ten-week-old piglets, were designed tc¢ miymnic FMD in pig
stables in the field. To start an infectious chain, seeder pigs were obtained bysinieeting non-vaccinated
pigs in the bulb of the feet with FMDV strain O/NET/2001. Twenty-four hoursdates, seeder pigs were
housed together with pigs vaccinated 2-weeks earlier with an O1 Manisa vaceine or non-vaccinated
contact pigs (C1). As soon as a sample of oro-pharyngeal fluid of one of thev21 pigs tested positive for
FMDV genome by RT-PCR, seeder pigs were euthanized and the C1 contic! pigs relocated and housed,
under varying stable lay-outs, with fresh contact pigs (C2) which were either vaccinated or non-
vaccinated. The animals were monitored daily for clinical signs. T/ irifectious status was determined
by virus isolation from oro-pharyngeal fluid collected daily. Othar<aéts (VNT, antibodies against Non-
Structural Proteins [NSPs], RT-PCR) were used for confirmatica. /ihe rate of virus transmission was
expressed as the reproduction rate R which was calculatec according to methods described previously.
Compared to non-vaccinated pigs, virus excretion was r2adyced in vaccinated pigs. The study
demonstrated that vaccination reduced between-pen trarismission in pigs for FMD O1 Manisa.

In conclusion, the data presented support an indi¢atign for use for AFTOVAXPUR DOE for active
immunisation of cattle, sheep and pigs at leastgaxmonths of age to reduce clinical signs. The indication
for use to reduce mortality following FMD infectian is rejected due to lack of data to support this
indication. The justified onset of immunitys 4 weeks.

Duration of immunity

Study data have been presented ta support the claimed 6 months duration of immunity (DOI). Position
paper EMEA/CVMP/775/02 indi¢ates that manufacturers must demonstrate DOI by either challenge or
the use of a validated test, stch as serology, at the end of the claimed period of protection, in
compliance with CVMP Note2 1@r Guidance on Duration of protection achieved by veterinary vaccines
(CVMP/IWP/682/99). Positioe, paper EMEA/CVMP/775/02 indicates that manufacturers should
demonstrate the effectivianess of the recommended booster regime in line with the guidelines, usually
by measuring the majnitude and kinetics of the serological response observed.

Three study repoares were provided which assess the DOI in cattle, sheep and pigs respectively using a
series of moriovalent vaccines representing the different serotypes. The studies were each performed
using 8 groups of 5 animals free from FMD antibodies at the time of vaccination as determined by virus
neutralising xntibody titres (3 groups for O1 Manisa, 3 groups for A Turkey 14/98, 2 groups for Asia 1
Shamir). Blood was collected from each animal prior to vaccination and then weekly for six weeks
follawing vaccination, again at 8 weeks and subsequently every 4 weeks until the 24 week time point.
Tia mean virus neutralising antibody titres of each group of 5 animals were calculated for each time
point and analysed using an ANOVA for Repeated Measurements and using post-hoc multiple
comparison tests.

It is acceptable that no sentinel control animals were included (as required by CVMP/IWP/682/99) as
the studies were conducted in conventional facilities.
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The DOI studies have been conducted with reduced volumes or with vaccines formulated to contain
reduced antigen loads, based on statistical analysis of immunogenicity studies performed in cattle
according to Ph. Eur. monograph 0063. The duration of immunity has been established on the basis of
the evolution of antibody titres during 24 weeks after vaccination. A good correlation between antibody
titre and protection from challenge four weeks after vaccination was established. Antibody titrexin all
three of the indicated species following vaccination were similar and followed similar developmant with
time. Antibody titres of a representative strain of each of the serotypes (O1 Manisa, A Turkay 14/98
and Asia 1 Shamir) were shown to persist for at least 24 weeks after vaccination at titre¢ sinilar or
higher than at 4 weeks after vaccination (the time when the challenge studies were cairriad out) in
cattle, sheep and pigs vaccinated using the minimum specified quantities of each ofsthewrespective
strains. An indication of 6 months DOI is therefore acceptable.

In conclusion, 6 months duration of immunity is acceptable. The effectivenegsd ot'the recommended
revaccination regime has not been demonstrated. However, since the primay course consists of only a
single injection the recommendation to repeat this after 6 months is accantatie.

Effect of maternally derived antibodies

The applicant used piglets as a model to demonstrate the effect & vaccination in the presence of
maternally derived antibodies (MDA). Forty piglets from vaccihated sows were vaccinated
intramuscularly in the neck with a monovalent AFTOVAXPUR ROEfvaccine containing at least 6 PD5q of
A Turkey 14/98 antigen at respectively 2, 4, 6, and 8 wae!ssof age. One group of piglets with MDAs
was not vaccinated. Ten additional piglets without MDWAswa«ére vaccinated with the same vaccine at

2 weeks of age.

In all vaccinated groups, the decline in antibody.tivzes stopped and started to rise again following
vaccination. The response at 8 weeks was simrar to piglets without MDA. It is noteworthy that
investigators have reported that calves witti MDA vaccinated against FMD not only fail to respond, but
vaccination depresses the serum titre of/Speciric FMD virus antibody. However, in contrast to the
published reports, the applicant has deémdowestrated that vaccination with AFTOVAXPUR DOE in the
presence of MDAs does not suppress tae'titre of MDAs and a statement to this effect is included in the
SPC.

The minimum age of 2 months is.2¢ a time when MDA titres have declined to non-significant levels and
therefore no reference has_ heen included in the SPC for an effect of MDAs on efficacy.

Non Structural Rroteiris (NSP) and marker vaccine

Vaccines containing highly purified FMD virus particles do not contain NSP and allow differentiation
between vaccinatad or infected animals by the presence or absence of antibodies against NSP.

Removal of NSP #dluring the production process

Data were presented to demonstrate that NSP are largely removed during the production process. It is
notewgithy that 3ABC protein is still detectable after filtration as determined by the FMDV IPC-3ABC
tes \«itvzut data suggests that these are not sufficient to induce the production of anti-NSP antibodies
in Vaccinated animals.

Antibodies against NSP in sera after repeated administration of AFTOVAXPUR DOE

Sera from repeatedly vaccinated animals and vaccinated-challenged cattle were tested for the
presence of antibodies against NSP. The results were described in the publication Chénard et al.
(2008).
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Serum samples collected from 10 calves, 10 lambs and 10 piglets following administration of a double
dose and, two weeks later, a repeat dose of high payload trivalent AFTOVAXPUR DOE vaccine (A
Turkey 14/98, Asia 1 Shamir and O1 Manisa) were tested for presence of antibodies to NSP. All serum
samples collected two weeks following the administration of a double dose as well as those collected
two weeks after the single dose booster were negative for antibodies against NSP.

In a series of vaccine potency experiments, serum samples were collected from 70 vaccinat€¢ cadtctle
prior to and following exposure to infectious, homologous FMD virus. The animals had bezn veccinated
with monovalent vaccines containing various different FMD antigens (A Turkey 14/98, A lIrazxi 2/87, Asia
1 Shamir, A22 Iraq, A24 Cruzeiro, O1 BFS, O1 Manisa). When testing the cattle sera‘aken 4 weeks
after vaccination, one animal tested positive for the presence of antibodies against NS?; this was
considered a false positive. Batch details of the vaccines used during these studieswere not provided.

Although these studies did not exactly follow the vaccination regime suggested,in the CVMP Position
paper on requirements for vaccines against foot-and-mouth disease (EMEA/C\MP/775/02) a
satisfactory justification was presented of the vaccination regimes used/tolemonstrate that antibodies
to NSPs are not induced by the vaccine.

Testing serum from cattle, sheep and pigs vaccinated on three segarate occasions

These studies were described above under section Examinatign ¢f reproductive performance.

Repeated vaccination did not induce the production of anti)odies against NSP in cattle, sheep, and
pigs.

The CVMP Position paper on requirements for vaccines against foot-and-mouth disease
EMEA/CVMP/775/02 provides quality requirements iy support of information related to NSP. Tests
should be conducted with vaccines containing t'fe niaximum permitted amount and number of
antigens. The position paper recommends a tesiin 10 animals vaccinated with two doses of this
vaccine on day O, day 14-28 and day 42.7ae immunogenicity of O Taiwan 3/97 and A22 Iraq strains
at the fixed quantity of antigen (7 and 5(ug of 146S respectively) have not been demonstrated
therefore these studies may not be appiicable. In addition, the applicant indicates in the dossier that
the maximum payload is 30 pug of #63%-MD antigens. The applicant has also only administered a
double dose on day 0 (20, 8 and 8% of 146S) and single doses for the 2" and 3™ administration.

The regime used by the appli¢arit=is therefore not entirely compliant with the recommended
immunisation testing progyam n the position paper EMEA/CVMP/775/02, although deviations are
acceptable in the interest ohanimal welfare. Cows were vaccinated at 6-10, 13-17 and 26-30 weeks of
pregnancy. Ewes were waccinated at 5, 7-10 and 14-17 weeks of pregnancy. Sows were vaccinated at
5, 8 and 12 weeks c¢fpiiegnancy. A description of the circumstances in which the lack of antibodies to
NSP was demonsiratad is included in section 5 of the SPC.

Field trials

Vaccination igainst FMD is currently prohibited in the EU so it was not possible to perform field trials
with AF7OVAXPUR DOE in the EU.

Owerall conclusion on efficacy

For all strains, one or more tests for immunogenicity have been conducted.

The method used to calculate the value of one PDs, for all strains except O Taiwan 3/97 use a global
logistic regression model. A table of the quantities of 146S antigen for each FMD strain to reach a 6
PDso per 2 ml dose has been provided.
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A series of experiments were conducted to investigate the effect of a single vaccination of
AFTOVAXPUR DOE intended to support the proposed indications for active immunisation of cattle,
sheep and pigs at least 2 weeks of age to reduce clinical signs, viraemia and virus transmission and to
reduce mortality following FMD infection. The proposed onset of immunity is 2 weeks.

The investigations were performed using only the O1 Manisa strain in all target species: cattlef{(buth
calves and adult dairy cows), sheep and pigs. In all experiments, animals were exposed to yipulent
FMD virus two weeks after vaccination. A number of deficiencies were however noted in t#is s€ction. A
reduced virus transmission was demonstrated in calves and dairy cows but not in lambg ang pigs. No
data have been provided which support the indication for reduced mortality, which is“:herefore
rejected. The acceptable minimum age for vaccination is 2 months.

In line with the position paper EMEA/CVMP/775/02 and in view of the similar neture of FMD antigens, a
series of studies were conducted to assess the duration of immunity in cattle,"sheep and pigs using a
series of monovalent vaccines representing the 3 serotypes. The duration«f irimunity studies were
conducted with reduced volumes of vaccine or with reduced antigen for/naiations, based on the
methods used to calculate the amount of 146S antigen for one PDgy ., Antibody titres of a
representative strain of each of the serotypes (O1 Manisa, A Turkey«4/98 and Asia 1 Shamir) have
been shown to persist for approximately 6 months after vaccinat on /it titres similar or higher than at 4
weeks after vaccination (the time when the challenge studies weve carried out) in cattle, sheep and
pigs vaccinated using the minimum specified quantities of gash 0f/the respective strains. The SPC
therefore recommends revaccination every 6 months, basedwon the duration of immunity studies.

With the acceptance of the so-called “vaccinate to live%00iicy in the European Union (Council Directive
2003/85/EC), offspring may be born from FMD-vaccinated animals. In the case of a persisting FMD
outbreak, Maternally Derived Antibodies (MDA) muah!' interfere with an efficacious immune response to
vaccination. Using piglets as a model, the effect 0i"MDA on vaccination with AFTOVAXPUR DOE was
investigated. The effect of MDA was only demonstrated for pigs and for FMD virus serotype A only.
However, the acceptable minimum age recomnended for vaccination is 2 months and information has
been submitted to demonstrate that MDswtiZres will have declined to insignificant levels by this time
and no claim with respect to MDAs,is%ov/ included in section 4.2 of the SPC.

Studies were provided to support 123 AFTOVAXPUR DOE does not contain sufficient NSP to induce an
antibody response in vaccinates, fo)lowing repeated administration.

The lack of field trials with/ARTOVAXPUR DOE because vaccination against FMD is currently banned in
the EU was considered acceptable.

Part 5 — Berietit risk assessment

Introduction

Foot-andsmouth disease virus (FMD virus; family Picornaviridae; genus Aphthovirus) causes an acute
disease cf cloven-hoofed animals characterised by fever, lameness, and vesicular lesions. These
debilitating effects, rather than high mortality rates, are responsible for severe productivity losses. The
virus@ean spread extremely rapidly, has the potential to cause enormous economic losses and is the
siigle most important constraint to international trade in livestock and animal products. Spread of the
virus can be controlled by early detection of new cases, slaughtering animals on affected farms,
vaccination of susceptible hosts and by implementing movement restrictions.
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There are seven serotypes of FMD virus, namely O, A, C, SAT1, SAT2, SAT3, and Asia 1 that infect
cloven-hoofed animals. Infection with any one serotype does not confer protective immunity against
another.

AFTOVAXPUR DOE consists of a maximum of three inactivated, purified FMD virus strain antigens
(multi-strain) of the following seven strains: O1 Manisa, O1 BFS, O Taiwan 3/97, A22 Iraq, A2
Cruzeiro, A Turkey 14/98 and Asia 1 Shamir. This is an immunological veterinary medicinal fopoauct
that is administered via the intramuscular or subcutaneous route to induce active immunity against
foot-and-mouth disease in the target species.

Benefit assessment

Direct therapeutic benefit

Stimulation of active immunity of cattle, sheep and pigs against foot-and-iouth disease virus strains
related to those contained in the vaccine.

In trials the following has been demonstrated:

Vaccination of cattle with strains O1 Manisa, O1 BFS, A22 Iraq, AZ4 /Cruzeiro, A Turkey 14/98 and Asia
1 Shamir resulted in a reduction of clinical signs in animals eXposad to infection.

Vaccination of sheep with strain O1 Manisa resulted in a réduction of clinical signs in animals exposed
to infection.

Vaccination of pigs with strain Asia 1 Shamir resulted in a reduction of clinical signs and virus shedding
in animals exposed to infection. Vaccination of pi¢s with strains O Taiwan 3/97 and A22 Iraq resulted
in a reduction of clinical signs in animals exposzasto infection.

Additional benefits

AFTOVAXPUR DOE containing O1 Manisa,antigen reduced virus transmission in calves and cows. This
was not the case for lambs or pigs »anawio data have been provided for the other strains.

Reduced between-pen transmisgien was demonstrated for monovalent AFTOVAXPUR DOE containing
FMD O1 Manisa in pigs. No dg'ta“aave been presented to support this claim in cattle or sheep or for
other serotypes or strains.

Inactivated foot-and-mouth Gisease antigens are purified and do not contain sufficient amounts of non-
structural proteins (M&P)“o induce an antibody response following administration of a trivalent vaccine
containing an amoun(.gf antigen corresponding with at least 15 PDsg per strain per dose of 2 ml.

No antibodies t& N3P were detected using the PrioCHECK FMDV NS test Kit:

- in catuefrollowing administration of a double dose followed by a single dose 7 weeks later and
gthixd vaccination with a single dose 13 weeks after the second dose,

- /inksheep following administration of a double dose followed by a single dose 5 weeks later and
a third vaccination with a single dose 7 weeks after the second dose,

= in pigs following administration of a double dose followed by a single dose 3 weeks later and a
third vaccination with a single dose 7 weeks after the second dose.
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Risk assessment

The safety of AFTOVAXPUR DOE was assessed in cattle, sheep and pigs with batches of trivalent
vaccines containing antigen from all three relevant serotypes. A repeat dose was well tolerated in
cattle, however delayed-type hypersensitivity reactions and ulcerations were frequently associated with
a repeat dose in 10 week old lambs. In addition, administration of a repeat dose in 10 week ol piygs
frequently resulted in more severe local reactions as a consequence of hypersensitivity reacdtions. The
vaccine was indicated from 2 weeks of age; the risk of these reactions may not be accepiak!e in this
age category and the minimum recommended age has subsequently been increased tp 2 nvonths.

The vaccine has been shown to be safe for use during pregnancy. No data have beg&rinorovided to
support the claim that the vaccine is safe during lactation.

Due to the nature of the vaccine components, a zero days withdrawal period®s considered appropriate.
The vaccine poses no risk to the environment when used as recommended.

AFTOVAXPUR DOE contains mineral oil as an adjuvant. The SPC contaitis/ajppropriate warnings and
directions for both the injured person and the treating physician.

Risk management or mitigation measures

Appropriate warnings have been included in the SPC to infgrm G he potential risks to the target
animals and the user and the environment and to provide advice for reducing these risks.

Evaluation of the benefit risk balance

The product has been shown to have a positive_henelit-risk balance overall.

AFTOVAXPUR DOE is a vaccine intended for use ® combat an outbreak of foot-and-mouth disease. At
present the only alternative control measura available for this disease is slaughter of infected herds.
The application is based on a multi-straiiy dgssier which enables selection of appropriate strains of virus
depending on the epidemiological sityatign, up to a maximum of three strains in any one batch of
vaccine. The vaccine has been shouvia,to reduce clinical signs in cattle, sheep and pigs for each of the
strains that might be included.

The formulation and manufae ure of the product is well described and the specifications set will ensure
that a product of consister't guality will be produced.

The vaccine is in genewal well tolerated by the target animals. The adverse reactions that have been
identified following ¥s2wot the vaccine are typical for this type of vaccine and can be tolerated for a
disease with suchsaanigjor welfare and economic impact.

The vaccine presants a low risk for users and the environment when used as recommended.
Appropriate, warnings have been included in the SPC and product literature.

A zero dey withdrawal period is considered adequate.
Ccancrasion on benefit-risk balance

The overall benefit-risk evaluation is deemed positive with a sufficiently clear and complete SPC and
product literature.
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Conclusion

Based on the original and complementary data presented the Committee for Medicinal Products for
Veterinary Use (CVMP) concluded that, the quality, safety and efficacy of AFTOVAXPUR DOE are
considered to be in accordance with the requirements of Directive 2001/82/EC.
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