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European Medicines Agency  
Veterinary Medicines and Inspections 

7 Westferry Circus, Canary Wharf, London, E14 4HB, UK 
Tel. (44-20) 74 18 84 00   Fax (44-20) 74 18 84 47 

E-mail: mail@emea.europa.eu     http://www.emea.europa.eu

EMEA/352270/2009 

COMMITTEE FOR MEDICINAL PRODUCTS FOR VETERINARY USE 

SCIENTIFIC DISCUSSION AND BENEFIT RISK ASSESSMENT OF AN 
APPLICATION FOR THE GRANTING OF A COMMUNITY MARKETING 

AUTHORISATION FOR  
SUVAXYN PCV (EMEA/V/C/149) 

INTRODUCTION 

An application for the granting of a Community marketing authorisation for
Suvaxyn PCV has been submitted to the EMEA on 30 April 2008 by Fort Dodge Animal Health in
accordance with Council Regulation (EEC) No. 726/2004.  

Suvaxyn PCV contains inactivated porcine recombinant virus (cPCV) 1-2 and is presented in bottles
with 10, 50 or 125 doses.  It is indicated for active immunisation of piglets from 21 days of age in 
order to reduce PCV2 viraemia and to reduce PCV2-associated lymphoid tissue lesions. The route of
administration is intramuscular. The target species is pigs.

Part 1 - Administrative particulars  

The pharmacovigilance system was adequately described. 

Part 2 - Quality 

Composition 

One dose of 2 ml contains: 

Active substance:
Inactivated recombinant Porcine Circovirus type 1 expressing the
Porcine Circovirus type 2 ORF2 protein 

1.6  RP*  5.3 

Adjuvants: 
Sulfolipo-cyclodextrin (SLCD) 4.0 mg 
Squalane 64.0 mg
Excipients: 
Thiomersal 0.1 mg

* Relative Potency unit determined by ELISA antigen quantification (in vitro potency test) compared
to a reference vaccine. 

The vaccine contains inactivated recombinant Porcine Circovirus type 1 expressing the Porcine
Circovirus type 2 ORF2 protein as active ingredient. The applicant developed two potency tests: an in
vitro ELISA test expressing the potency in Relative Potency (RP) units and an in vivo test based on the
serological response in vaccinated rabbits. 
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Sulfolipo-cyclodextrin, used as an adjuvant, is reported to induce a rapid onset of immunity and 
generate a better immune response as compared to Carbopol. In addition, the vaccine is adjuvanted 
with squalane and polysorbate and, since it is proposed under multidose presentations, it contains 
thiomersal used as a preservative. 
 
Container 
 
The product is proposed under different presentations, i.e. 10 doses in 25 ml HDPE bottle, 50 doses in 
120 ml HDPE bottle and 125 doses in 250 ml HDPE bottle. The bottles are sterilized by gamma 
irradiation. 
 
Development Pharmaceutics 
 
Justification was given on the choice of the antigen (cPCV1-2 versus PCV2), inactivating agent, 
antigen dose, route of administration, containers, overage, preservative, and adjuvants. 
 
Method of manufacture 
 
The manufacturing process is rather straightforward and includes 7 mains steps: 

1. PK-15 working cell stock expansion 
2. Inoculation and propagating of cPCV 
3. Final harvest of cPCV antigen stock 
4. Inactivation by BEI and neutralisation 
5. Concentration 
6. Preparation of final bulk 
7. Filling and final product testing 

 
A concentration step is included and allows 1) to concentrate the antigen without any negative impact 
on the quality of the product; 2) to purify the antigen by reducing the amount of extraneous soluble 
proteins contained in antigen stocks. 
Antigen can be produced up to MSV+7 from the Master Seed Virus. The use of a viral passage of 
MSV+7 is justified by the low yields of the PCV virus on its cell substrate, PK-15 cells. Similarly, the 
incubation ranges and the MOI ranges are particularly wide. Justifications and evidence are provided 
to ensure that these ranges do no negatively impact the consistency of the product. 
With regard to the purification step, the company has characterised the impurity profile of the product 
by 1) demonstration of removal of impurities present in the antigen stocks by the ultrafiltration 
purification step; 2) demonstration of conservation of the relevant antigen after the ultrafiltration 
purification step and 3) demonstration that the vaccine prepared from purified antigen stocks induces 
an immune response identical to that of a vaccine prepared from non-purified antigen stocks. 
The inactivation kinetics studies are representative for routine production as this was demonstrated at 
laboratory, pilot and production scale. 
 
The batch size for the antigen is specified between 100L and 1000L, based on data reported in the 
original application as well as on the company’s experience in the licensure of Suvaxyn PCV in the 
US. 
 
The batch size for the vaccine is specified between 100L and 2600L, based on data reported in the 
original application as well as on the company’s experience in the licensure of Suvaxyn PCV in the 
US. 
 
Validation studies 
 
Validation studies were conducted for the following test methods and found satisfactory: pre-
inactivation virus titration, in vitro cPCV ELISA, cPCV identity, in vivo potency assay, thiomersal 
content, sterility, inactivation test, residual sodium thiosulfate determination and thiomersal 
preservative efficacy. 
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PCR analyses show that endogenous PERV is produced in PK-15 cells. This same PCR is also used to 
test the cell-free supernatant and validate the inactivation procedure. An additional RT-PCR method 
was developed to demonstrate the absence of PERV contamination in antigen stocks. 
 
Control of starting materials 
 
Certificates of analysis were provided for all adjuvants/excipients or their components. These 
materials were tested according to Ph. Eur. (thiomersal, squalane, sodium bicarbonate, water for 
injections (WFI)) or internal procedures (SL-CD/Polysorbate 80/WFI, EMEM powder without phenol 
red, HEPES acid). Equivalent information was provided for all reagents and culture medium 
components used in production of the antigen. 
 
The starting materials of biological origin comply with the ‘NfG on minimising the risk of 
transmitting animal spongiform encephalopathies agents via human and veterinary medicinal 
products’ (EMEA/410/01-Rev02). The overall TSE risk associated with the cPCV1-2 inactivated 
vaccine is considered negligible. 
 
cPCV Master Seed Virus and PK-15 Master Cell Stock were tested for sterility according to Ph. Eur. 
2.6.1. and 2.6.7. and for absence of extraneous agents according to Ph. Eur. 0062. 
 
Control tests during production 
 
Several control tests during the production are performed. These include: sterility, viral titration, cPCV 
identity, cPCV antigen quantification by ELISA, inactivation and determination of sodium 
thiosulphate. The specification limits of the cPCV ELISA take into account the 
concentration/purification step. 
Antigen stocks were produced and tested in order to demonstrate production consistency at the 2 
proposed manufacturing sites for the antigen. 
 
Control tests on the finished product 
 
The methods used for the control of the finished product (appearance, pH, viscosity, in vitro potency, 
in vivo potency, swine safety, thiomersal content, extraneous agents, volume, sterility and inactivation) 
and their specifications were provided. The end-of-shelf life specifications remain the same as the 
limits set at release. 
The prevention of the release of subpotent batches is circumvented by increasing the in vitro potency 
limit from RP 1.0 to RP 2.0. 
The absence of a quantitative test for the adjuvant in the final vaccine despite some efforts made in 
determining the SL-CD component, was justified due to its complex nature. 
 
For each of the 2 proposed manufacturing sites for the final vaccine, batch analysis data are provided 
for 3 consecutive vaccine batches of 10 doses or 125 doses  manufactured at the proposed finishing 
site in Spain, but only at the lower batch size (100L). Additional batch data from the vaccine Suvaxyn 
PCV destined for the US market were taken into consideration for process validation (between 1830L 
and 2593L).  Taken together, these elements support the proposed batch size specified at 100L to 
2600L. 
 
Stability 
 
The applicant provided a report on an ongoing real time stability study presenting results for 3 batches 
of the final vaccine stored at 2 °C to 8 °C. Based on the results currently available, a shelf-life of 18 
months could be granted. 
 
Stability data were provided to justify the proposed shelf life of 24 months for the antigen stocks.  
FDAH has an ongoing stability program for the antigen and provided results from finished product 
prototype batches consisting of antigen batches which had been stored at 2 °C - 8 °C for up to 24 
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months. These final vaccine batches were tested for in vitro potency and a decrease in in vitro potency 
of the bulk antigen could not be observed. 
 
As for the in-use stability, the initially proposed shelf-life of 8 hours was not justified by appropriate 
stability and microbial safety data for the different size presentations. Therefore, the applicant 
proposes to use the vaccine immediately upon broaching of the vials. 
 
Environmental risk assessment for products containing or consisting of Genetically Modified 
Organisms 
 
Although the cPCV1-2 is a recombinant virus, it falls out of the scope of the GMO deliberate release 
regulation, since the vaccine is inactivated. No ERA is thus needed for this product. 
 
Overall conclusions on quality 
 
Analytical assessment of Suvaxyn PCV revealed that the vaccine is of good quality. Important aspects 
include i. the presence of a concentration/purification step in the manufacturing process of the antigen, 
ii. the demonstration of the inactivation kinetics studies at commercial scale, iii. the guarantee that the 
vaccine release within the in vitro potency test limits will be fully potent, and iv. the inclusion of a 
second inactivation test performed on the final vaccine. 
 
 

Part 3 – Safety 
 
Laboratory tests 
 
The studies on the safety of Suvaxyn PCV have been performed under GLP conditions in conventional 
piglets close to the minimum age recommended for vaccination and administered via the 
intramuscular route. The vaccines used in the safety studies were prepared as described in the 
analytical section (Part II) of this dossier.  Maximum doses were used in all the pivotal safety studies. 
 
Rectal temperature, clinical examinations and local reactions (including post-mortem examinations in 
one single dose study) were followed in the key laboratory safety studies described below. In one 
study (addressing both the safety of the administration of one dose as well as of an overdose), the local 
reactions were closely monitored (for potential occurrence of swelling, but also of reddening, heat and 
pain), and the potential negative impact of vaccination on the body weight gain was assessed.  
 
In the different laboratory safety studies, the piglets had various levels of maternally-derived 
antibodies (MDA) (from no/low to medium and even high in one study). The use of animals having 
various MDA levels to test the safety of the vaccine was adequately justified; the safety profile was 
similar whatever was the MDA level at the time of vaccination.   
 
The SOPs for serological methods (IPMA [ImmunoPeroxidase Monolayer Assay] and ELISA) have 
been provided. Validation of the IPMA (key serological method) has been provided, whereas the 
ELISA has not been fully validated.  The latter, however, was used only for confirmatory purposes. 
Therefore, the absence of validation of this test was considered acceptable. 
 
Safety of the administration of one dose  
 
Conventional piglets, 23-26 days-old, were used. One group of piglets was vaccinated using a single 
dose of Suvaxyn PCV (2 ml) presenting a (higher than) maximum potency (RP = 7.8) and control 
piglets were administered phosphate-buffered saline (PBS). Administration of a single dose of 
Suvaxyn PCV induced a transient rectal temperature increase (mean increase of 0.5°C, maximum 
increase of 1.1°C), resolving within 1 day. General reactions (vomiting) were recorded in 18.2% of the 
vaccinated animals. From 7 days PV to 24 days PV, a number of animals (up to 54.5% between 8 and 
11 days PV) presented local reactions, consisting of swellings (with no associated reddening) of < 5cm 
diameter. In 1 vaccinated animal, a swelling of > 5cm diameter (scored as red on some occasions) was 
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recorded from 13 to 24 days PV.  No local reaction was visible on any animal on Day 27. At necropsy, 
8 weeks after vaccination, lesions at the injection sites were still present in the majority of animals 
(82%). These lesions had a volume of up to 59 cm3 and were characterized as mild to moderate 
granulomatous inflammation. The nature of the lesions is adequately reflected in the SPC. Likely due 
to the fact that the vaccine was administered deeply, there was no correlation between the long 
persistence of some local reactions and the degree of histopathological lesions. 
 
In another safety study studying the administration of a single dose, conventional piglets, 17-19 days-
old, were used. One group of piglets was vaccinated using a single dose of Suvaxyn PCV (2 ml) 
presenting a (higher than) maximum potency (RP = 7.8) and control piglets were administered PBS. In 
addition to the parameters recorded in the study described above, local reactions were also monitored 
for the potential occurrence of heat and pain, and the potential negative impact of vaccination on body 
weight gain was assessed. Administration of a single dose of Suvaxyn PCV induced a transient rectal 
temperature increase (mean increase of 0.7°C, maximum increase of 1.3°C), resolving within 1 day. 
Vomiting was recorded 1 hour post-vaccination in 10% of the vaccinated animals. From 7 days to 23 
days PV, a number of animals (up to 70%) presented local reactions, consisting of swellings (with no 
associated reddening, heat or pain) of < 5cm diameter. In 2 vaccinated animals, a swelling of ≥ 5cm 
diameter was recorded on 1 time point.  No local reaction was visible on any animal on Day 26. Body 
weights were similar between groups throughout the study.  
 
Safety of one administration of an overdose 
 
Conventional piglets, 24-28 days-old, were used. One group of animals was vaccinated using a double 
dose (4 ml) and 3 weeks later using a single dose (2 ml) of Suvaxyn PCV formulated at a higher than 
maximum potency (RP = 7.8) on day 21. Control animals were administered PBS (4 ml followed 3 
weeks later by 2 ml). Administration of an overdose as well as repeated administration of 1 dose of 
Suvaxyn PCV induced a higher rectal temperature increase (respectively 0.9°C and 1.3°C, lasting for 1 
day) than the administration of a single dose. No general reactions occurred. The frequency and 
appearance of local reactions were similar after administration of an overdose as after administration 
of a single dose. Not any local reaction was evidenced after the repeated administration of 1 dose. 
 
In another safety study studying the administration of an overdose, conventional piglets, 17-19 days-
old, were used. One group of piglets was vaccinated using an overdose of Suvaxyn PCV (4 ml) 
presenting a (higher than) maximum potency (RP = 7.8) and control piglets were administered PBS. In 
addition to the parameters recorded in the study described above, local reactions were also monitored 
for the potential occurrence of heat and pain, and the potential negative impact of vaccination on body 
weight gain was assessed. Administration of an overdose of Suvaxyn PCV induced a transient rectal 
temperature increase (mean increase of 1.1°C, maximum increase of 1.7°C), resolving within 1 day. 
Vomiting was recorded 1 hour post-vaccination in 10% of the vaccinated animals. From 7 days to 23 
days PV, a number of animals (up to 80%) presented local reactions, consisting of swellings (with no 
associated reddening-except on 1 animal, unlikely related to vaccination-, heat or pain) of < 5cm 
diameter. In 2 vaccinated animals, a swelling of ≥ 5cm diameter was recorded on 1 time point.  No 
local reaction was visible on any animal on Day 26. Body weights were similar between groups 
throughout the study.  
 
Safety of the repeated administration of one dose  
 
See study described above. 
 
Examination of reproductive performance 
 
No study has been carried to assess the safety of the administration of the vaccine to breeding animals, 
as the vaccine is intended for feeder-finisher pigs. This is acceptable. An adequate warning is reflected 
in the SPC (section 4.7).  
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Examination of immunological functions 
 
No studies were performed, as the vaccine does not contain any substance known to induce adverse 
effect on the immunological functions. This is acceptable.  
 
Special requirements for live vaccines  
 
Not applicable.  
 
Study of residues 
 
No depletion study has been carried out. Arguments presented by the Applicant are the nature of the 
active ingredient (inactivated PCV2 vaccine), the inclusion in annex II of CR 2377/90 or the “out of 
scope” MRL status of some excipients and constituents of the adjuvant. For SL-CD (constituent of the 
adjuvant), the Applicant has carried out broad spectrum in vitro ligand binding assays to support the fact 
that SL-CD does not present any pharmacological activity. Also, it was taken into account that SL-CD is 
a derivative of ß–Cyclodextrin. Safety of the latter substance has been well described in the literature: 
Oral ß-Cyclodextrin is approved for different uses and is considered GRAS (generally recognized as 
safe) for certain food uses. Finally, 2 limited acute toxicity studies in rats and dogs support the safety 
profile of SL-CD. Finally, for Hepes acid (buffer included in the blending diluent), no specific risk was 
evidenced for the consumer taking into account the data available. 

 
Interactions 
 
No information is presented on the safety and use of this vaccine with any other product. This is 
acceptable; the absence of any study on the compatibility of this vaccine with any other is adequately 
reflected in the SPC.   
 
Field studies 
 
Three field studies (GCP, GLP, blinded, controlled, randomised) were carried out, in Spain, to show 
the safety of the vaccine under field EU conditions. A vaccine batch of a minimum potency (RP = 1.6) 
was used. In each of these field studies, 1 group of piglets, 21-28 days-old, was vaccinated as 
recommended, whereas a control group, containing approximately the same number of piglets, was 
administered PBS. In each field study, a subgroup of piglets (both from vaccinated and control groups) 
was closely monitored for safety (rectal temperature, clinical examinations and injection sites 
reactions); adverse reactions (such as vomiting and anaphylactic reactions) occurring in pigs not 
included in the safety evaluation were also recorded. Generally, animals presented the same pattern of 
rectal temperature increase and local reactions post-vaccination as observed in the laboratory studies. 
Vomiting and anaphylactic reactions were observed in every field study respectively in 0.8% to 7.7% 
and 0.5% to 1.6% of the vaccinated animals. Anaphylactic reactions followed by death occurred in 1 
field study, in 0.52% of the vaccinated animals. The frequencies of such adverse events are adequately 
reflected in the SPC. The use of a vaccine batch of a minimum potency was considered acceptable to 
monitor the safety (and efficacy) in the 3 field studies, given the safety of a vaccine of a higher than 
maximum potency was adequately demonstrated in laboratory conditions.  
 
User safety 
 
The following elements were taken into account.  The vaccine is inactivated. The raw materials used 
to prepare the active ingredient comply with the relevant Ph. Eur. (where applicable) and are carefully 
controlled to prevent contamination with other infectious agents. The materials used to prepare the 
vaccine virus are carefully controlled to prevent contamination with other infectious agents. The 
amount of gentamicin that may be present in 1 dose of product (0.125µg) is very unlikely to be 
pharmacologically active if self-injected. No specific toxicity studies were conducted on SL-CD, 
however it is expected that SL-CD presents a negligible toxicity hazard on dermal exposure. 
Furthermore, data have been provided from an extracellular ligand binding assay which demonstrates 
the absence of pharmacological activity of SL-CD. Polysorbate 80 is an authorised food additive 
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(E433) and presents a negligible toxicity hazard to the user.  Squalane is a naturally occurring 
component, found in human sebum, and used in a variety of human cosmetics, and therefore is not 
considered to be of concern to the user. Thiomersal is a mercury-containing organic compound. Its 
concentration in the finished product is of 0.17 mg per 2 ml dose. Thiomersal is routinely used in 
multidose presentation vaccines in order to limit risks of product contamination after first use and has 
been used extensively for many years in many human pediatric vaccines. Following recent concerns of 
possible risks associated with repeated use of thiomersal containing products for young children, such 
use has progressively been discontinued. The World Health Organization set a tolerable exposure level 
to methyl-mercury that is equivalent to 0.47 µg/kg body weight/day, but noted that the level might be 
lower for pregnant women. The United States Environmental Protection Agency (EPA) has set a 
reference dose of 0.1 µg/kg body weight/day based on subtile neurological effects seen in children 
exposed to methyl-mercury in the womb (Center for Biologics Evaluation and Research (CBER), 
(CBER 2003). Moreover, thiomersal is listed in Annex II of Regulation 2377/90. It is therefore 
considered that the preservative is not susceptible to cause any hazard to the user. Risks are essentially 
associated with accidental self-injection of the product into the user hand. However, such risk does not 
differ from those associated with the use of any other injectable product to the animals (e.g. 
antibiotics), while the amount of product that might be injected remains limited (2 ml). Therefore, 
risks are limited to the person injecting the product to the animals (veterinarians, or experienced 
persons working under the direct supervision of a veterinarian). Due to the nature of the different 
ingredients of Suvaxyn PCV, it is considered that no specific warning needs to be provided to the 
person administering the product to the animals, nor to the persons in direct contact with the animal 
(farmer, breeder, …). The conclusion that no specific risk associated with the use of this vaccine is 
identified is supported.  
 
Environmental risk assessment 
 
A phase I environmental risk assessment was conducted. The following elements were taken into 
account.  The product is an inactivated vaccine. The cPCV1-2 was constructed by cloning the 
immunogenic capsid gene of the pathogenic PCV2 into the genome backbone of the non-pathogenic 
PCV1.  In this chimeric construct, PCV2 capsid gene itself is avirulent and non-infectious, and the 
PCV1 genome backbone is non-pathogenic as well.  The components of the adjuvant are SL-CD, 
Polysorbate 80 and squalane.  The biodegradability of SL-CD has not been characterised. However, 
SL-CD does not appear to present any pharmacological action (see above).  It is therefore considered 
to present a low toxicity hazard to the environment as there is a low level in the vaccine, and use of the 
vaccine is well controlled. Polysorbate 80 is an authorised food additive (E433) and is readily 
biodegradable. It is considered to present effectively zero toxicity hazards to the environment. 
Squalane is a naturally occurring component, found in human sebum, and used in a variety of human 
cosmetics, and therefore is not considered to be of concern to the environment. Thiomersal is a mercury-
containing organic compound. Mercury and its compounds are considered to present a potentially high 
toxicity hazard to the environment. The toxic hazard presented to the environment by Phosphate-
Buffered Saline constituent is negligible as it is a simple phosphate salts solution. The maximum 
environmental exposure to mercury is the 9.25 mg that would be released in the event of catastrophic 
bottle failure. As the mercury is part of an organic molecule, it will be easily dispersed by water and 
will not reach significant concentrations in the environment. Taking the low likelihood of bottle 
breakage, the small quantities of mercury that would be released into the environment in the event of 
such an incident, and the minimal chances of the mercury reaching significant concentrations in the 
environment, it is considered that the level of environmental risk presented by use of the vaccine is 
negligible. On the basis of the phase I assessment, it was agreed that a phase II assessment is not 
required.  
 
Overall conclusion on safety 
 
Three laboratory studies were carried out to demonstrate the safety of the administration of a single 
dose and the safety of the administration of an overdose as well as the safety of the repeated 
administration of 1 dose. These studies were carried out in conventional piglets close to the minimum 
age of vaccination, using a vaccine batch having a higher than maximum potency (RP = 7.8).  
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Administration of a single dose of the vaccine induced a mean rectal temperature increase of 
approximately 0.5°C, lasting for 1 day.  Vomiting was recorded in 10 to 18.2% of vaccinated animals 
depending on the study (overall mean: 4.9%). From 7 days PV to 24 days PV, a number of animals 
presented local reactions, consisting of swellings (with no associated reddening, nor heat or pain) of < 
5cm diameter. Occasionally, a swelling of > 5cm diameter, red on some occasions, was recorded.  No 
local reaction was visible on any animal on Day 27 PV. At necropsy, 8 weeks after vaccination, 
lesions at the injection sites were still present in the majority of animals. These lesions had a volume 
of up to 59 cm3 and were characterized as mild to moderate granulomatous inflammation. The nature 
of the lesions is adequately reflected in the SPC. The body weight gain was not adversely affected by 
the administration of a single dose of the vaccine.  
 
Administration of an overdose as well as repeated administration of 1 dose of Suvaxyn PCV 
formulated at a higher than maximum potency induced a higher rectal temperature increase 
(respectively 0.9-1.1°C and 1.3°C, lasting for 1 day) than the administration of a single dose. 
Vomiting was observed 1 hour post-vaccination in 10% of the animals in 1 overdose study. The 
frequency and appearance of local reactions were similar after administration of an overdose as after 
administration of a single dose. Not any local reaction was evidenced after the repeated administration 
of 1 dose. The body weight gain was not adversely affected by the administration of an overdose of 
the vaccine. 
No study has been carried to assess the safety of the administration of the vaccine to breeding animals, 
as the vaccine is intended for feeder-finisher pigs. The use of the vaccine in breeding animals is 
contra-indicated in the SPC.  
 
No study was performed to investigate the potential adverse effects of the vaccine on the 
immunological functions. This is acceptable.  
 
No information is presented on the safety and use of this vaccine with any other product. This is 
adequately reflected in the SPC.  
 
Three field studies were carried out, in Spain, to show the safety of the vaccine under field EU 
conditions. A vaccine batch of a minimum potency (RP = 1.6) was used. Piglets were 21-28 days-old 
at the time of vaccination. Generally, animals presented the same pattern of rectal temperature increase 
and local reactions as observed in the laboratory studies. Vomiting and anaphylactic reactions were 
observed in every field study respectively in 0.8% to 7.7% and in 0.5% to 1.6% of the vaccinated 
animals. Anaphylactic reactions followed by death occurred in 1 field study, in 0.52% of the 
vaccinated animals. The frequencies of such adverse events are adequately reflected in the SPC.  
 
No depletion study has been carried out. Arguments presented by the Applicant are the nature of the 
active ingredient (inactivated PCV2 vaccine), the inclusion in annex II of CR 2377/90 or the “out of 
scope” MRL status of some excipients and constituents of the adjuvant. For SL-CD (constituent of the 
adjuvant), the Applicant has carried out broad spectrum in vitro ligand binding assays to support the fact 
that SL-CD does not present any pharmacological activity.  Finally, for Hepes acid (buffer included in 
the blending diluent), no specific risk was evidenced for the consumer taking into account the data 
available.  
 
A phase I environmental risk assessment was conducted. It was concluded (and agreed) that the 
vaccine presents a negligible risk to the environment.  
 
A user safety assessment has been carried out: the administration of the vaccine does not present a 
specific risk to the user. 
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Part 4 – Efficacy 
 
Introduction and General Requirements 
 
Justification of the vaccine strain: 
 
The gene encoding the immunogenic capsid antigen of PCV2 is cloned in the backbone of the non-
pathogenic PCV1 genome. The PCV2 gene was isolated from a strain isolated in the USA, and 
belonging to the genotype 2a (according to the classification proposed by Segalès et al, 2008).  Both 
genotypes 2a and 2b are reported to circulate in Europe. Heterologous protection against the 
apparently more virulent genotype 2b has been reported in the literature and has been confirmed in the 
Applicant’s laboratory studies.  
 
Justification of the adjuvant:  
 
The Applicant has justified the choice of the adjuvant by comparing results of an experimental study 
in which pigs vaccinated using either a Carbopol-adjuvanted vaccine or the SL-CD-adjuvanted 
vaccine were challenged. Both vaccines showed good protection against viremia and PCV2-associated 
lesions. However, the SL-CD-adjuvanted vaccine induced an earlier and higher antibody response than 
the Carbopol-adjuvanted vaccine. The SL-CD adjuvant was selected accordingly.   
 
The efficacy studies were carried out using batches of vaccine produced according to the 
manufacturing process described in Part II. They were carried out in conventional piglets close to the 
minimum age recommended for vaccination. The vaccine batches used in the laboratory studies were 
formulated at less than the minimum potency, whereas the vaccine batch used in the field studies had a 
minimum potency. In every efficacy study, a single dose of the vaccine (2 ml, [1 ml in 1 study]) was 
administered by deep IM injection, as recommended in the SPC. Eight laboratory studies and 3 field 
studies were carried out to demonstrate the efficacy of the vaccine. All laboratory studies were GLP; 
all field studies were GLP/GCP.  
  
Laboratory trials 
  
Eight GLP laboratory studies were carried out to demonstrate the claimed OOI and DOI and to assess 
the impact of MDA on the efficacy of vaccination. Conventional piglets were vaccinated IM at or 
close to the minimum age recommended for vaccination, using a single dose (2 ml, [1 ml in 1 study]) 
of vaccine batches formulated at less than the minimum potency (RP = 1). A control group was 
included in every study.  
 
All these studies had generally the same design. In each of them, the following parameters were 
investigated: serological response (antibodies anti-PCV2, through IPMA and ELISA), clinical signs, 
body weight, viremia (PCR), gross lesions, histopathology and in situ hybridisation (ISH) (on 
superficial inguinal, tracheobronchial and submandibular lymph nodes, tonsils, spleen, lungs, liver and 
kidneys). The respective SOPs have been provided. Validation of the IPMA and of the real-time PCR 
was provided. No formal validation was provided neither for the ELISA (this was accepted as this test 
was used only for confirmatory purposes), nor for the ISH. For the latter, it was acknowledged that it 
is widely used, and the technician responsible for it has followed an adequate training and was not 
aware of the status of the pigs (vaccinated or not). Positive controls were always included. 
 
The challenge model used was able to reproduce a PCV2 subclinical infection (PCV2 viremia and 
PCV2-associated lymphoid tissue lesions) and is appropriate to assess the indications claimed for this 
vaccine. The choice of the challenge model, using conventional piglets instead of e.g. caesarean-
derived/colostrum-deprived (CDCD) piglets, has been commented and found acceptable. The efficacy 
of the vaccine to reduce the clinical signs-of which body weight losses, and mortality associated to 
PMWS is not supported by laboratory trials, but rather by field studies, which is fully acceptable. The 
challenge strain used in the various laboratory studies was isolated in France around 2000 from a pig 
suffering of PMWS. It belongs to the PCV2 genotype 2b and its relevance has been justified taking 
into account the current EU epidemiological situation.   
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In most laboratory efficacy studies, there were a number of pigs which were viremic and/or showed an 
increase of PCV2 antibody levels (in non-vaccinated animals) before challenge. The validity of these 
studies has been justified. It was taken into account that it is very difficult to find piglets free of PCV2, 
and that it is representative of the field situation. Also, the piglets presenting viremia were quite 
equally distributed among the groups. Withdrawing the results of the animals presenting viremia 
before challenge did not change the results. Finally, in at least one study (duration of immunity), not 
any piglet was viremic pre-challenge, nor did any control seroconvert before challenge (see below).   
 
The PCV2 challenge, when applied at 3 weeks post-vaccination (6 weeks of age) appeared to induce 
less lesions and PCV2 load in target organs than when the challenge was applied 6 weeks post-
vaccination (9 weeks of age). Significant reduction of the lesions in lymphoid tissues and of the 
presence of PCV2 within lesions was not achieved in every laboratory study in which a challenge was 
applied at 3 weeks after vaccination. An effect of vaccination on the latter parameters was more 
pronounced in the laboratory studies in which challenge was applied 6 weeks after vaccination 
However, in the 3 different laboratory studies where challenge was applied 3 weeks post-vaccination, 
there was always a significant reduction of the viral load in blood and a clear reduction of the amount 
of PCV2 within lymphoid tissues. Knowing the latter is correlated with the severity of the clinical 
disease caused by PCV2, contributed to accept an onset of protection of 3 weeks. 
 
Four laboratory studies, dealing with the assessment of efficacy of vaccination in presence of “low to 
medium” MDA levels were provided. The Applicant has justified the criteria to classify the MDA 
levels, measured using IPMA, as “low”, “medium” and “high”, based on published literature 
(Rodriguez-Arrioja et al, 2000); the Applicant has provided data, from a study carried out in 2006, 
showing that the MDA levels recorded in the laboratory studies were representative of the European 
field conditions. In particular, it was evidenced that the incidence of MDA levels, qualified as “high”, 
was rare. Based on the results of these studies, it was concluded that the vaccine, when administered to 
3-weeks-old piglets, was efficacious in the presence of low to medium MDA levels. In contrast, in 
presence of highest MDA levels, no significant differences between groups could be shown, likely due 
to the protective effect of MDA in controls upon the challenge. Accordingly, an appropriate warning is 
mentioned in the SPC.  
 
In the duration of immunity study (in which no wild PCV2 infection was evidenced before challenge, 
nor seroconversion in controls), vaccination allowed to prevent viremia and significantly reduce the 
lesions as well as the PCV2 viral load in tissues against a challenge applied 19 weeks after 
vaccination. The duration of protection is therefore well supported. 
 
Field trials 
 
Three field studies were carried out to assess the efficacy of the vaccine under field conditions, in face 
of PMWS outbreaks. All these studies were carried out in Spain following a very similar design. All 
these studies were compliant with GCP and GLP. All were blinded. All the farms selected had a 
history of PMWS and the presence of the disease within the farms was confirmed before the beginning 
of the respective studies; diagnosis was done using internationally recognized standards (Segalés, 
2002): combination of compatible clinical signs/characteristic lymphoid tissue histopathological 
lesions and detection of PCV2 within these lesions. In each study, 2 groups were randomly allocated: 
1 vaccinated (group A) and 1 control (group B). Animals from group A were vaccinated at 21-28 days 
of age (= day 0) using a single dose (2 ml) of Suvaxyn PCV (RP = 1.6) administered by deep IM 
injection. Animals from group B were administered PBS (2ml) by deep IM injection. From each 
group, a number of animals was weighted at vaccination and when the PMWS outbreak took place. 
Those pigs were clinically monitored weekly. From those subpopulations, a number of animals were 
bled on weighting days. At the time when PMWS was suspected and further confirmed, a number of 
pigs in each group (not belonging to monitored subpopulations) were sacrificed and necropsied. 
Additionally, in farm 1, all the pigs that died were necropsied (in order to check the presence of 
PMWS on those animals). Blood samples served to measure the level of PCV2 antibodies (IPMA and 
ELISA) as well as the level of PCV2 viremia. Histopathology and in situ hybridisation (ISH) (on 
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mesenteric and inguinal lymph nodes, and tonsils) were carried out on animals that were necropsied. 
Gross lesions were recorded. 
 
The primary criterion of efficacy was the number of animals not affected by disease. An animal was 
considered not affected by the disease when its clinical score (combination of clinical criteria as well 
as physical condition) was 0. 
 
The secondary criteria of efficacy were mortality, growth performance, PCV2 viremia, serological 
response, pathological and ISH scores, and number of treatments (antibiotics, anti-inflammatory 
drugs) administered through drinking water or by injection.  
 
In all the field studies, a PMWS outbreak was shown to occur (6-9 weeks post-vaccination depending 
on the studies). Reduction of histopathological lesions in lymphoid tissues associated with field PCV2 
infection, as well as of the viral load in lymphoid tissues was consistently achieved following 
vaccination, which confirms the results obtained under laboratory conditions. Reduction of the viral 
load in blood was achieved in 2 out of the 3 field studies. In the last study, it is likely that absence of 
demonstration of the reduction of viremia was due to the design of the study (blood sampled after the 
peak of the outbreak). Vaccination also allowed to significantly reduce the clinical signs associated 
with PMWS and mortality in all the 3 field studies. In the 1st farm, each pig that died during the study 
was necropsied to determine whether or not PMWS could be diagnosed on those individuals. It was 
confirmed that the mortality associated with PMWS was significantly reduced in vaccinated animals.  
In the only field study  in which body weights were measured at slaughter (farm 2), there was a 
significant difference in favour of the vaccinates. Also, ADWG was significantly higher in vaccinates 
in this study. The claim of “reduction of body weight losses associated with PMWS” was further 
justified by the fact that the time to slaughter was significantly lower for vaccinated pigs than for non-
vaccinated pigs in the 2 other studies. Similarly, in all the studies, the physical condition score at the 
end of the fattening period was higher in vaccinates. In the only farm where the difference was not 
significant, this was most likely due to the fact that mortality was very high (around 24% of controls) 
and animals that died were most likely the ones with the poorest condition. Overall, the claim of 
reduction of weight losses associated with PMWS was considered sufficiently justified.  
Finally, it was accepted that, although the field studies were carried out only in Spain, they were 
sufficiently representative of the European epidemiological situation. 
 
Overall conclusion on efficacy 
 
The claimed indications are: “Active immunisation of pigs over the age of 3 weeks against Porcine 
Circovirus Type 2 (PCV2) to reduce viral load in blood and lymphoid tissues, and the lesions in 
lymphoid tissues associated with PCV2 infection, as well as to reduce clinical signs –including 
reduction of daily weight gain- and mortality associated with Post-Weaning Multisystemic Wasting 
Syndrome (PMWS). 
Onset of immunity: from 3 weeks post-vaccination. 
Duration of immunity: 19 weeks post-vaccination.” 
 
Eight GLP laboratory studies were carried out to demonstrate the claimed OOI and DOI and to assess 
the impact of MDA on the efficacy of vaccination. Conventional piglets were vaccinated IM at or 
close to the minimum age recommended for vaccination, using a single dose (2 ml, [1 ml in 1 study]) 
of vaccine batches formulated at less than the minimum potency. 
  
The challenge model used was able to reproduce a PCV2 subclinical infection (PCV2 viremia and 
PCV2-associated lymphoid tissue lesions) and is appropriate to assess the indications claimed for this 
vaccine. The efficacy of the vaccine to reduce the clinical signs-of which body weight losses, and 
mortality associated to PMWS- is not supported by laboratory trials, but rather by field studies, which 
is fully acceptable. 
 
Four laboratory studies, dealing with the assessment of efficacy of vaccination in presence of “low to 
medium” MDA levels were provided; the Applicant has provided data showing that the MDA levels 
recorded in the laboratory studies were representative of the European field conditions. In particular, it 
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was evidenced that the incidence of MDA levels qualified as “high” was rare. Based on the results of 
these studies, it was concluded that the vaccine, when administered to 3-weeks-old piglets, was 
efficacious in the presence of low to medium MDA levels. In contrast, in presence of highest MDA 
levels, no significant differences between groups could be shown, likely due to the protective effect of 
MDA in controls upon the challenge. Accordingly, an appropriate warning is mentioned in the SPC.  
 
In the duration of immunity study, vaccination allowed to prevent viremia and significantly reduce the 
lesions as well as the PCV2 viral load in tissues against a challenge applied 19 weeks after 
vaccination. 
 
Three GCP studies, all carried out in Spain, were provided to demonstrate the efficacy of the vaccine 
(formulated at the minimum potency) under field conditions. These field studies were well-designed to 
demonstrate the efficacy of the vaccine in the face of PMWS outbreaks: farms that were selected had a 
history of PMWS and the disease was confirmed to occur before starting of the respective studies, 
using internationally accepted standards. Quite a large number of pigs was included in each of them. 
They were at or close to the minimum age recommended for vaccination and had low to medium 
levels of MDA at the time of vaccination. The studies were blinded, and the criteria selected were 
satisfactory. In all the field studies, a PMWS outbreak was shown to occur (6-9 weeks post-
vaccination depending on the studies). Reduction of histopathological lesions in lymphoid tissues 
associated with field PCV2 infection, as well as of the viral load in lymphoid tissue was consistently 
achieved following vaccination, which confirms the results obtained under laboratory conditions. 
Reduction of the viral load in blood was achieved in 2 out of the 3 field studies. In the last study, it is 
likely that absence of demonstration of the reduction of viremia was due to the design of the study 
(blood sampled after the peak of the outbreak). Vaccination also allowed to significantly reduce the 
clinical signs associated with PMWS and mortality in all the 3 field studies. In the only field study  in 
which body weights were measured at slaughter (farm 2), there was a significant difference in favour 
of vaccinates. Also, ADWG was significantly higher in vaccinates in this study. The claim of 
“reduction of body weight losses associated with PMWS” was further justified by the fact that the time 
to slaughter was significantly lower for vaccinated pigs than for non-vaccinated pigs in the 2 other 
studies. Similarly, in all the studies, the physical condition score at the end of the fattening period was 
higher in vaccinates. In the only farm where the difference was not significant, this was most likely 
due to the fact that mortality was very high and animals that died were most likely the ones with the 
poorest condition. Overall, the claim of reduction of weight losses associated with PMWS was 
considered sufficiently justified.  
 
 

Part 5 – Benefit Risk Assessment 
 
Benefit assessment 
 
Direct benefits 
 
It has been demonstrated that the vaccine, when administered as recommended to piglets from 3 weeks 
of age induces active immunisation against Porcine Circovirus Type 2 (PCV2) and is able to reduce 
viral load in blood and lymphoid tissues, and the lesions in lymphoid tissues associated with PCV2 
infection, as well as to reduce clinical signs –including loss of daily weight gain- and mortality 
associated with Post-Weaning Multisystemic Wasting Syndrome (PMWS). These indications have 
been justified in laboratory and/or field conditions. An onset and duration of immunity of respectively 
3 weeks and 19 weeks post-vaccination have been demonstrated by challenge. This period covers the 
time during which PCV2 infections are most likely to occur under field European conditions. Efficacy 
of vaccination has been shown in the presence of low to medium levels of maternally-derived 
antibodies. 
 
Indirect benefits 
 
PCV2 being immunosuppressive, vaccination in face of PCV2 infections might theoretically allow to 
reduce the severity of infectious diseases caused by other pathogenic micro-organisms, thereby also 
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potentially reducing the administration of antibiotics. However, no studies were conducted to 
demonstrate such potential indirect benefit and no claim is made in the Summary of Product 
Characteristics.  
 
Additional benefits 
 
- 
 
Risk assessment 
 
The quality profile of the vaccine was satisfactorily demonstrated: consistent quality was addressed 
through the following important aspects: appropriate pharmaceutical development, defined production 
process of the antigen and final vaccine including a concentration/purification step and validated 
inactivation process, sufficiently controlled starting materials with regard to extraneous agents and 
TSE risk, adequate controls performed on the antigen stocks and final vaccine ensuring release of the 
fully potent vaccine within the in vitro potency limits and demonstrated stability of the final vaccine 
for up to 18 months storage at 2 °C to 8 °C. 
 
The safety of the vaccine has been addressed in both laboratory and field conditions: a transient 
increase in body temperature (up to 1.7°C) is very common during the first 24 hours after vaccination. 
Local tissue reactions in the form of swelling at the injection site are very common and may last for up 
to 26 days.  The area of local tissue reactions is in general below 5 cm in diameter, but in some cases a 
larger swelling may occur. A post-mortem examination of the injection site, performed 8 weeks after 
the administration of the vaccine, revealed a mild to moderate granulamatous inflammation of the 
muscular fibres. Vomiting was shown to occur commonly during the first hour after vaccination, but 
no consequential negative effects are observed. Anaphylactic reactions were recorded, but were very 
uncommon. These potential adverse reactions are adequately reflected in the SPC and can be 
considered as quite usual for inactivated viral vaccines. No negative impact of vaccination on body 
weight gain was evidenced in the laboratory studies.  
 
Efficacy of vaccination has not been shown in the presence of (very) high levels of maternally-derived 
antibodies. The Applicant has however provided relevant data showing that the incidence of such high 
MDA levels is rare under field European conditions. An appropriate warning is mentioned in the SPC.  
 
No safety or efficacy studies have been carried out in breeding animals. There are adequate contra-
indications in the relevant parts of the SPC. There are no specific risks neither for the user, the 
environment or the consumer.  
 
Evaluation of the benefit risk balance 
 
The following benefits have been evidenced: the vaccine, when administered as recommended to 
piglets from 3 weeks of age induces active immunisation against Porcine Circovirus Type 2 (PCV2) 
and is able to reduce viral load in blood and lymphoid tissues, and the lesions in lymphoid tissues 
associated with PCV2 infection, as well as to reduce clinical signs –including loss of daily weight 
gain- and mortality associated with Post-Weaning Multisystemic Wasting Syndrome (PMWS). An 
onset and duration of immunity of respectively 3 weeks and 19 weeks post-vaccination have been 
demonstrated. This period covers the time during which most PCV2 infections are likely to occur 
under field European conditions. Efficacy of vaccination has been shown in the presence of low to 
medium levels of maternally-derived antibodies. 
 
The following risks have been evidenced: a transient increase in body temperature (up to 1.7°C) is 
very common in piglets during the first 24 hours after vaccination. Local tissue reactions in the form 
of swelling at the injection site are very common and may last for up to 26 days.  The area of local 
tissue reactions is in general below 5 cm in diameter, but in some cases a larger swelling may occur. A 
post-mortem examination of the injection site, performed 8 weeks after the administration of the 
vaccine, revealed a mild to moderate granulamatous inflammation of the muscular fibres. Vomiting 
was shown to occur commonly during the first hour after vaccination, but no consequential negative 
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effects are observed. Anaphylactic reactions were recorded, but were very uncommon. These potential 
adverse reactions are adequately reflected in the SPC and can be considered as quite usual for 
inactivated viral vaccines. Efficacy of vaccination has not been shown in the presence of (very) high 
levels of maternally-derived antibodies. The Applicant has however provided relevant data showing 
that the incidence of such high MDA levels is rare under field European conditions. An appropriate 
warning is mentioned in the SPC. There are no specific risks neither for the user, the environment or 
the consumer. 
 
It can be concluded that the benefits provided to the target animals by the vaccination using Suvaxyn 
PCV, outweigh the risks for the target animals, the user, the environment and the consumer. 
 
Conclusion 
 
Based on the CVMP review of the data on quality, safety and efficacy, the CVMP considers that the 
application for Suvaxyn PCV for the active immunisation of pigs over the age of 3 weeks against 
Porcine Circovirus Type 2 (PCV2) to reduce viral load in blood and lymphoid tissues, and the lesions 
in lymphoid tissues associated with PCV2 infection, as well as to reduce clinical signs –including loss 
of daily weight gain- and mortality associated with Post-Weaning Multisystemic Wasting Syndrome 
(PMWS) is approvable.  
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