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Introduction 

The applicant Ceva-Phylaxia Zrt. submitted on 23 June 2023 an application for a marketing authori-
sation to the European Medicines Agency (The Agency) for Cirbloc M Hyo, through the centralised 
procedure under Article 42(2)(a)(i) of Regulation (EU) 2019/6 (mandatory scope). 

The eligibility to the centralised procedure was agreed upon by the CVMP on 15 June 2022 as Cirbloc 
M Hyo has been developed by means of a biotechnological process, i.e. using recombinant DNA 
technology (Article 42(2)(a)(i)). 

At the time of submission, the applicant applied for the following indications: 

“Active immunisation of pigs to reduce viraemia, virus load in lungs and lymphoid tissues, virus 
shedding caused by porcine circovirus type 2 (PCV2) infection, and bacterial load and severity of 
lung lesions caused by Mycoplasma hyopneumoniae infection, and under field conditions, to reduce 
the loss in body weight gain.” 

The target species are pigs. The active substances of Cirbloc M Hyo are inactivated bacterin of Myco-
plasma hyopneumoniae, strain 2940 and porcine circovirus type 2d ORF2 capsid protein, which 
auto-assembles into virus-like particles. These substances should stimulate the development of ac-
tive immunity against porcine circovirus type 2 and Mycoplasma hyopneumoniae in pigs. 

Each dose of Cirbloc M Hyo emulsion for injection contains at least 184 AU of inactivated bacterin of 
Mycoplasma hyopneumoniae, strain 2940, and at least 19.6 µg of porcine circovirus type 2d ORF2 
capsid protein. This product is presented in packs containing 1 bottle x 50 ml (1x25 doses), 10 bot-
tles x 50 ml (10x25 doses), 1 bottle x 100 ml (1x50 doses), 10 bottles x 100 ml (10x50 doses), 48 
bottles x 100 ml (48x50 doses), 1 bottle x 250 ml (1x125 doses), 6 bottles x 250 ml (6x125 doses), 
1 bottle x 500 ml (1x250 doses), and 6 bottles x 500 ml (6x250 doses). 

The rapporteur was Keith Baptiste and the co-rapporteur was Manuela Leitner (with experts from 
Czechia as multinational assessment team on quality). 

The dossier has been submitted in line with the requirements for submissions under Article 8 of Reg-
ulation (EU) 2019/6 – full application. 

On 12 September 2024, the CVMP adopted an opinion and CVMP assessment report. 

On 24 October 2024, the European Commission adopted a Commission Decision granting the mar-
keting authorisation for Cirbloc M Hyo.  

Scientific advice 

Not applicable. 

MUMS/limited market status 

Not applicable. 
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Part 1 - Administrative particulars 

Summary of the Pharmacovigilance System Master File  

The applicant has provided a summary of the pharmacovigilance system master file which fulfils the 
requirements of Article 23 of Commission Implementing Regulation (EU) 2021/1281. Based on the 
information provided, the applicant has in place a pharmacovigilance system master file (PSMF), has 
the services of a qualified person (QP) responsible for pharmacovigilance, and has the necessary 
means to fulfil the tasks and responsibilities required by Regulation (EU) 2019/6. 

Manufacturing authorisations and inspection status 

Active substance 

The manufacturing and quality control testing of the active substances, inactivated M. hyopneu-
moniae strain 2940 and porcine circovirus type 2d, ORF2 capsid protein recombinant baculo-PCV2d 
virus VLP antigen (ORF2 capsid protein), is performed by Ceva-Phylaxia Zrt., Budapest, Hungary.  

GMP certificates confirming compliance with the principles of GMP for active substances are pro-
vided for Ceva-Phylaxia Zrt., issued by the Competent Authority of Hungary (see below).  

A declaration has been provided for the active substance manufacturer from the QP at the pro-
posed EU site, stating that the active substance is manufactured in compliance with EU GMP.   

Finished product 

The manufacturing and control testing of the final product as well as batch release of the final 
product is performed by Ceva-Phylaxia Zrt., Budapest, Hungary, except for 2 quality tests on the 
final product, which are performed by Eurofins Analytical Services Kft. (Budapest, Hungary) and 
Charles River Laboratories Ireland Limited (Carrentrila, Ballina, Ireland). 

GMP certificates 

Ceva-Phylaxia Zrt.: 

Quality control testing: 

- Ceva-Phylaxia Veterinary Biologicals Co. Ltd, Szállás u. 5., Budapest, 1107, Hungary, issued 
on 4th March 2021 by the Competent Authority of Hungary based on an inspection conducted 
2nd July 2020. 

Secondary packaging: 

- Ceva-Phylaxia Veterinary Biologicals Co. Ltd, Szállás u. 5., Budapest, 1107, Hungary 
- Ceva Santé Animale, 10 Avenue de La Ballastière, 33500 Libourne, France, issued on 26th Au-

gust 2022 by the Competent Authority of France based on an inspection conducted 9th June 
2022. 

Overall conclusions on administrative particulars 

The summary of the pharmacovigilance system master file is considered to be in line with legal re-
quirements. 
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Compliance with GMP 

The GMP status of the active substance(s) and of the finished product manufacturing sites has 
overall been satisfactorily established and is in line with legal requirements.  

GMP certificates are provided for all manufacturing and testing sites, including contract research 
organisation (CRO) laboratories.  

 

Part 2 - Quality  

Quality documentation (physico-chemical, biological, and microbiological 
information) 

A clean version of the consolidated dossier with functioning links to cross-referred documents has 
been submitted. 

Qualitative and quantitative composition 

Cirbloc M Hyo is a ready-to-use vaccine for active immunisation of piglets against porcine circovirus 
type 2 (PCV2) infection and Mycoplasma hyopneumoniae infection. The finished product is presented 
as emulsion for injection, containing (per 2 ml dose) inactivated M. hyopneumoniae (min 184 
AU/dose), and porcine circovirus type 2d ORF2 capsid protein, which auto-assembles into virus-like 
particles (VLPs) (min 19.6 µg/dose) as active substances. The vaccine contains light liquid paraffin 
as adjuvant (277 µl/dose), and sorbitan trioleate and polysorbate 80 as adjuvant components. Phos-
phate buffer solution is used as diluent. The vaccine does not contain a preservative. 

The vaccine (2 ml per dose) is marketed as 25-, 50-, 125-, and 250-dose presentation filled into 50, 
100, 250, or 500 mL plastic bottles, respectively. 

The qualitative and quantitative composition is overall adequately described. The release specifica-
tion with regard to the minimum protective dose proven for both components in clinical studies has 
been justified. 

Container and closure system  

The product is filled into sterilised low-density polyethylene plastic bottles compliant with Ph. Eur. 
3.1.4 requirements. The containers are closed with rubber stoppers (Ph. Eur. 3.2.9, type II) and 
are sealed with an aluminium-plastic cap. Example certificates of analysis are provided for each 
container size, stoppers, and caps.  

Product development 

The choice of the M. hyopneumoniae antigen is based on the beneficial effects of the widely used 
inactivated, whole-cell adjuvanted M. hyopneumoniae vaccines available on the market. The M. hy-
opneumoniae strain 2940 is identical to the active ingredient of the licensed monovalent vaccine 
Hyogen and has been manufactured in Europe by Ceva-Phylaxia since 2015.  

The choice of the PCV2d genotype is based on the occurrence of this genotype in Europe, North 
and Latin America and Asia. All PCV vaccines on the market have shown efficacy in reducing 
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clinical signs associated with diseases caused by PCV2, independently of the genotype. Justification 
is given regarding the relevance of the PCV2d genotype within the EU. The ORF2 gene codes for 
the Cap protein that is the only constituent of the viral capsid which is involved in the viral attach-
ment and represents the main target of the host immune response.  

The oil-based adjuvant system, containing light liquid paraffin supplemented with emulsifiers (sor-
bitan trioleate and polysorbate 80), is well known in the field of veterinary immunological adju-
vants as a general immune enhancer, and the components are the same as the ones already used 
in the Hyogen vaccine. The optimal adjuvant ratio in the vaccine, as well as the target formulation 
of antigens, were established based on results of preliminary safety and efficacy studies.  

The M. hyopneumoniae component is manufactured in accordance with the approved manufactur-
ing process of Hyogen.  

The PCV2d ORF2 capsid protein is produced by baculovirus expression system. Autographa califor-
nica multiple nucleopolyhedrovirus (AcMNPV) was chosen for the virus vector. Baculovirus is suita-
ble for the use as a vector, as it is not infectious for non-avian species. The recombinant PCV2d 
capsid protein is expressed in Trichoplusia ni cells (cabbage looper, Tn5, commercially known as 
High Five). When the recombinant PCV2d capsid protein is expressed, the capsid protein efficiently 
self-assembles into virus-like particles (VLPs) and is released into the culture medium. VLPs are 
replication- as well as infection-incompetent. The working seed virus is produced on a different in-
sect cell line (Sf9-II cell line). 

Sf9 cell lines are known to potentially harbour (sequences from) rhabdovirus. The applicant con-
ducted a risk evaluation with regard to the Sf-rhabdovirus contamination, concluding that the risk 
of having infectious viral RNA sequences present in the finished product is negligible, and further, 
that contamination of Sf9 cell banks and some virus banks with rhabdovirus could be acceptable in 
this particular case. The applicant’s position can be supported. 

Ethylenimine was chosen as the inactivating agent for both vaccine strains because of the vast ex-
perience of using it for a variety of inactivated vaccines with well-established inactivation kinetics 
and routine production technology. 

The batches used in the clinical trials, in stability studies, and for the evaluation of batch-to-batch 
consistency are considered representative of the routine manufacturing process.  

The excipients are well known pharmaceutical ingredients and their quality is compliant with Ph. 
Eur. standards. There are no novel excipients used in the finished product formulation. The list of 
excipients is included in section 2 of the SPC. 

It is considered adequately justified that the exact amount of overfills is not defined. 

The choice of vaccine antigens is overall considered adequately described, and the product develop-
ment of Cirbloc M Hyo has been adequately explained and is supported by scientific data. The com-
position of the vaccine and the containers can be considered acceptable and is adequately described 
and justified.   

Description of the manufacturing method 

M. hyopneumoniae antigen 

The M. hyopneumoniae antigen is manufactured by a fermentation process starting with inocula-
tion with working seed bacteria (WSB). A stepwise cultivation scale-up is performed before cultiva-
tion of the final production culture in the fermenter. Inoculation volumes, cultivation times, and 
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target temperatures have been defined for each step. The optimal cell density and pH are con-
trolled in the production culture. Purity is checked after each cultivation step. The maximum pas-
sage number of the production culture has been defined. Culture ingredients are sterilised before 
use, and details of the sterilisation processes were provided. After fermentation, inactivation is 
performed with ethyleneimine (EI) followed by neutralisation using sodium thiosulfate. The residual 
live mycoplasma is controlled after the neutralisation step. Finally, the inactivated antigen is con-
centrated by ultrafiltration, where after the residual EI content, sterility and antigen content are 
measured. The inactivated concentrated M. hyopneumoniae antigen is stored at 5 ± 3 °C.  

The inactivation procedure is sufficiently validated. The time required for complete inactivation is 
considered acceptable and in accordance with Ph. Eur. 0062, Vaccines for veterinary use.  

The batch volumes reported for three consecutive antigen batches covered the proposed batch size 
and the results of control tests demonstrate batch-to-batch consistency. 

Overall, the manufacturing process of M. hyopneumoniae antigen is adequately described, the in-
process controls are adequate for this type of manufacturing process, and sufficient information is 
provided on the inactivation kinetics for the M. hyopneumoniae antigen.  

PCV2d ORF2 capsid protein 

The recombinant PCV2d ORF2 capsid protein is expressed using a baculovirus expression vector 
system (BEVS). The recombinant PCV2d capsid protein is expressed in High Five cells. The BEVS 
technology has been recently developed and implemented by the applicant.  

After propagation of High Five cells in shaker flasks and bioreactors, the antigen is produced in bio-
reactors with a working volume of various sizes. The multiplicity of infection (MOI) is controlled. 
After the incubation period post infection with working seed virus (WSV), the process is stopped by 
switching off oxygen supply and cooling; cell culture may be stored under continuous stirring. The 
manufacturing process continues with a downstream step to disrupt the remaining cells. After stor-
age, the antigen suspension is clarified. The clarified antigen and virus suspension may be stored 
at 5 ± 3 °C. Following clarification, the baculovirus is inactivated using EI; residual EI is neutral-
ised with sodium thiosulfate. The antigen is tested according to the antigen specification and can 
be stored at 5 ±3 °C. The maximum passage level of High-Five cells at harvesting of the antigen is 
defined. 

The procedure for inactivation of baculovirus has been validated. The results from the inactivation 
kinetics study support the proposed maximum titre for virus content before inactivation. The time 
required for complete inactivation is in line with the requirements of Ph. Eur. 0062. The inactiva-
tion study is considered adequate.  

Validation of PCV2d antigen production is considered adequate. 

The manufacturing process of PCV2d ORF2 capsid protein is considered adequately described and 
the in-process controls adequate for this type of manufacturing process. 

Bulk vaccine and finished product 

The bulk vaccine is formulated from a three-step blending process. The first two steps involve prep-
aration of the water phase (M. hyopneumoniae antigen, PCV2d ORF2 capsid protein, and salts) and 
oil-adjuvant phase (light liquid paraffin, sorbitan trioleate, polysorbate 80), respectively. The oil ad-
juvant is sterilised before formulation of the bulk vaccine. Bulk vaccine formulation is done by mix-
ing the two phases by intense stirring. Details of the blending process have been provided. The for-
mulated blend may be stored under stirring at 5 ± 3 °C before filling; justification supported by data 
for the prolonged holding time is provided. Filling is performed into sterile plastic containers under 
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aseptic conditions, and filled vials are closed by sterile rubber stoppers and sealed using aluminium 
and plastic caps. The finished product is stored at 5 ± 3 °C. Overall, sufficient information was pro-
vided on bulk vaccine manufacturing.  

Production and control of starting materials 

Starting materials listed in pharmacopoeias 

Starting materials listed in the pharmacopoeia have been presented; all materials are of Ph. Eur. 
quality. None of the starting materials are of animal origin. Certificates of analysis of representative 
batches are provided, confirming compliance with Ph. Eur. requirements.  

Starting materials not listed in a pharmacopoeia  

Starting materials of biological origin 

M. hyopneumoniae seed material 

The M. hyopneumoniae strain 2940 is used as starting material for the production of the M. hy-
opneumoniae antigen. This strain is identical to the master seed bacteria of the Hyogen vaccine 
licensed in EU in 2015. The origin, passage history, preparation and storage of the master seed 
bacteria (MSB) were sufficiently described.  

The MSB was tested in accordance with Ph. Eur. 0062 Vaccines for veterinary use. The certificate 
of analysis was included in the dossier.  

The batch of the current working seed bacteria (WSB) was produced in 2019 and adequately 
tested, as documented in the provided certificate of analysis. The WSB is stored below -17 °C. 
Manufacture of the current WSB and future WSBs is considered adequate. 

The maximum number of subcultures of MSB to WSB, as well as the maximum number of sub-cul-
tures of WSB to production culture, has been specified. 

PCV2 virus seed material 

The recombinant master seed virus (MSV) was based on AcMNPV virus and was prepared for Ceva 
using recombinant DNA technology. The genetic PCV2d insert in the baculovirus construct was 
identified and the genetic stability of the insert was investigated in serial passages in Sf9 cells, 
which are used for WSV production. In addition, functionality of the construct was tested in High 
Five cells, which are used for antigen production; the results confirmed adequate functionality of 
the PCV2d ORF2 capsid protein (formation of PCV2d virus-like particles) expressed by the MSV. 

The MSV was tested. A certificate of analysis of MSV is enclosed. A risk assessment for the pres-
ence of extraneous agents was carried out, concluding that PCV2d MSV is free from any viral con-
taminants relevant to the target species (swine). A summary of preparation and testing of the bac-
ulovirus working seed virus (WSV) has been presented. The WSV was tested and an example CoA 
is enclosed. The proposed storage conditions for the WSV have been justified. It is noted that the 
WSV can be more than 5 passages from the MSV, whereas Ph. Eur. 0062 prescribes that vaccine 
production should not be undertaken using a virus more than 5 passages from the MSV, unless 
otherwise justified. However, since genetic stability of both MSV and WSV has been demonstrated 
by sequencing, this is considered acceptable.  
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The virus seed system is considered adequately qualified in accordance with Ph. Eur. 0062 and Ph. 
Eur. 5.2.5. 

Sf9 II cell line 

The Sf9 II cell line is used for the manufacture of seed virus. The master seed virus was manufac-
tured using Sf9 II master cell seed (MCS). The testing of MCS is overall considered adequate and 
in line with Ph. Eur 5.2.4, and a certificate of analysis of the MCS has been provided. It is noted 
that certain tests required by Ph. Eur. 5.2.4 are considered not to be relevant to insect cells; the 
omission is considered adequately justified. 

The preparation of the working cell seed (WCS) has been adequately described. The maximum 
passage level of Sf9 II WCS and of the cells to be used in working virus seed production are de-
fined. A WCS has been tested. A risk assessment was performed concerning the risk of presence of 
extraneous agents in MCS. Based on this, the testing of MCS for absence of extraneous agents and 
the negligible risk of introduction of extraneous agents by the serum-free culture medium, and the 
omission of testing of WCS for absence of extraneous agents are considered acceptable. Of note, 
this cell line is not used for the manufacture of the vaccine but only for the manufacture of the 
seed virus. The testing of WCS is considered adequate and in line with Ph. Eur 5.2.4. An example 
certificate of analysis of a batch of WCS has been presented.  

The Sf9 II MCS and WCS are stored in liquid nitrogen.  

High Five cell line 

The High Five cell line is used in the manufacturing process of the PCV2d ORF2 protein expressed 
by the recombinant baculovirus. The history of the cell line and the manufacture of the MCS has 
been adequately described and a certificate of analysis of the MCS has been provided. The testing 
of the MCS is overall considered adequate and in line with Ph. Eur 5.2.4. It is noted that certain 
tests required by Ph. Eur. 5.2.4 are considered not to be relevant to insect cells; the omission is 
considered adequately justified. Testing for specific viruses in the MCS was omitted, since these 
were tested in the original seed material and an assessment on the risk of presence of these extra-
neous agents in the MCS excluded their presence; the approach can be accepted.  

Preparation of the WCS has been adequately described. The maximum passage level of High Five 
WCS and of cells to be used in antigen production has been defined. A WCS has been tested and a 
risk assessment was performed concerning the risk of presence of extraneous agents in MCS. 
Based on this, the testing of the MCS for absence of extraneous agents, the negligible risk of intro-
duction of extraneous agents by the serum-free culture medium, and the omission of testing of the 
WCS for absence of extraneous agents are considered acceptable. The testing of the WCS is con-
sidered adequate and in line with Ph. Eur 5.2.4. An example certificate of analysis of a batch of 
WCS has been presented.  

The MCS and WCS are stored in liquid nitrogen. 

Other starting materials of biological origin 

Certificates of origin and certificates of irradiation were provided. Components are considered to be 
in compliance with the TSE Note for Guidance, EMA/410/01 rev.3, with no risk for contamination 
by TSE or other extraneous agents.  

A risk assessment has been conducted, concluding that the potential risk of contamination of the 
culture medium with any living extraneous agents can be excluded. 
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Starting materials of non-biological origin 

Starting materials of non-biological origin include antifoaming agent, Kolliphor, and light liquid par-
affin. Specifications and representative certificates of analysis were provided.  

In-house preparation of media and solutions consisting of several components 

Information regarding the preparation, sterilisation, and storage conditions of culture media and 
solutions has been provided. Agreements are in place with the supplier to notify the MAH in case of 
changes to media components. 

Control tests during the manufacturing process 

M. hyopneumoniae antigen 

The control tests performed during production of the M. hyopneumoniae antigen include microbial 
purity testing, optical density measurements, live cell content, residual live mycoplasmas (inactiva-
tion control test), residual inactivating agent content, sterility, and antigen content. The control 
tests are considered appropriate and the proposed limits acceptable and in accordance with the 
provided batch data. The maximum titre of the antigen before inactivation is defined based on in-
activation kinetics according to Ph. Eur. 0062 Vaccines for veterinary use. 

Adequate descriptions of the analytical methods have been provided.  

Validation of critical control tests was performed and found acceptable: a minor clarification is still 
needed on the test (refer to the list of recommendations). 

Control test results were included for three consecutive full-scale M. hyopneumoniae antigen 
batches, and all results complied with the acceptance limits. The M. hyopneumoniae antigen manu-
facturing process has been sufficiently validated. 

PCV2d ORF2 capsid protein 

Control tests performed during production of the PCV2d antigen include virus titre, residual live vi-
rus (control of inactivation), quantification of PCV2d ORF2 capsid protein, residual thiosulfate, and 
sterility. A control test for microbial quality during antigen production in bioreactors has been in-
cluded. Furthermore, in-process tests to confirm reasonably consistent purity of the inactivated 
and neutralised PCV2d protein antigen were requested and have been solved by including limits for 
the in-process control of antigen content. 

Descriptions of the analytical methods have been provided; these are considered adequate.  

The maximum titre of the virus antigen before inactivation is defined based on inactivation kinetics 
according to Ph. Eur. 0062 Vaccines for veterinary use, as applicable.  

The ability of the ELISA to discriminate between intact antigen (VLP) and degraded non-functional 
PCV2d antigen was questioned. Based on provided additional study data, the issue is considered 
solved. 

Finally, as regards process validation, control test results were included for seven consecutive 
PCV2d antigen batches, all results complying with the acceptance limits.  
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Control tests on the finished product 

Control tests of the finished product have been described. The tests include general characteristics 
(appearance, extractable volume (Ph. Eur. 2.9.17), pH (Ph. Eur. 2.2.3), viscosity (Ph. Eur. 2.2.10), 
and type and stability of emulsion), sterility (Ph. Eur. 2.6.1, direct inoculation), paraffin oil content 
(Ph. Eur. 2.2.8), ID and potency of the two antigens PCV2d ORF2 capsid protein and M. hyopneu-
moniae. Omission of control tests of the ratio of VLP to free protein monomers in the antigen and 
in the final product at release and stability was justified. 

The potency (antigen contents) is determined by sandwich ELISAs using monoclonal antibodies. 
The release and end-of-shelf-life specification limits for potency (antigen contents) were estab-
lished based on results of safety and efficacy studies and are considered acceptable. The ELISA 
methods were validated in accordance with VICH guidelines GL1 and GL2.  

Paraffin oil content (adjuvant) has been determined. The applicant committed to introduce a new 
test method in the frame of a post-approval variation (refer to the list of recommendations). 

Descriptions of the analytical methods have been provided. The test descriptions are considered 
adequate.  

Compendial methods were verified as applicable, including test of sterility where method suitability 
was confirmed using an appropriate test sample.  

Finally, as regards process validation, batch data were initially presented for four consecutive fin-
ished product batches based on three different M. hyopneumoniae and four different PCV2d anti-
gen batches, all results complying with acceptance limits. The volume of the initial validation 
batches did not represent the proposed commercial scale. Subsequently, data from three full-scale 
finished product batches have been provided; all data comply with the specification, and process 
consistency is considered adequately supported. The proposed acceptance limits are overall ac-
ceptable and justified according to the clinical batches and the provided batch data. 

Batch-to-batch consistency 

Batch data, including antigen in-process data, have been provided for seven different finished 
product batches (four small-scale and three full-scale) based on different M. hyopneumoniae and 
PCV2d antigen batches. All data comply with the specifications. Batch-to-batch consistency is con-
sidered adequately demonstrated.  

Stability 

PCV2d antigen 

The recommended storage temperature for PCV2d antigen is 5 ± 3 °C. The presented stability data 
support the shelf life suggested by the applicant for the PCV2d antigen. None of the stability 
batches represented the proposed manufacturing scale. However, the batches may be considered 
supportive and representative for assessment of stability of the antigen. The applicant has placed 
the first three full-scale antigen batches into the long-term stability programme. 

M. hyopneumoniae antigen  

The recommended storage temperature for M. hyopneumoniae antigen is 5 ± 3 °C. The applicant 
was requested to provide stability data for additional representative M. hyopneumoniae antigen 
batches. Based on these data, the proposed shelf life for the M. hyopneumoniae antigen is 
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supported.  

Finished product 

The recommended storage temperature for the finished product is 5 ± 3 °C. Up to 27 months’ data 
have been provided for selected parameters of four vaccine batches based on different batches of 
antigens. 

A shelf life of 24 months has been proposed for the finished product and is considered supported 
by data.  

None of the stability batches represented the proposed manufacturing scale. However, the batches 
may be considered supportive and representative for assessment of stability of the finished prod-
uct. The applicant has placed the first three full-size commercial finished product batches into the 
long-term stability programme. 

In-use stability 

Stability data on the broached vial stored for 24 h at 30 °C were provided and considered accepta-
ble for the claimed 10-hour in-use stability. They further support that the product may be trans-
ported at room temperature.  

Overall conclusions on quality 

The applicant has described the composition and development of the vaccine and its active ingredi-
ents, the manufacturing process, the tests performed during manufacture and on the finished 
product and batch and stability data.  

Quality control of starting materials is adequately performed, and the cell bank system used for 
seed virus production, the cell bank system used for vaccine production, and the recombinant bac-
ulovirus system were appropriately tested and qualified.  

Validation data were provided, validation reports of the non-compendial analytical methods were 
provided, and stability data supporting the proposed shelf lives of the antigen and the finished 
product, as well as the in-use stability, were provided.  

Recommendations 

The applicant is recommended to carry out the following actions post-opinion: 

- Request the supplier to send a declaration on media components directly to EMA. 
- Introduce a new paraffin oil determination method in the frame of a post-approval variation.  
- Evaluate the options to improve the reliability of one method and take appropriate measures post-

approval. 
 

Part 3 – Safety documentation (safety and residues tests) 

General requirements 

The active substances of Cirbloc M Hyo are an inactivated bacterin of Mycoplasma hyopneumoniae, 
strain 2940, and porcine circovirus type 2d, ORF2 capsid protein. A full safety file in accordance with 
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Article 8(1)(b) has been provided. The vaccine is intended for immunisation of three-week-old fat-
tening pigs. 

Further information is available in the 'Introduction' section of this assessment report. 

Safety documentation 

Five safety studies were conducted to investigate various safety aspects of the product and included 
one pre-clinical study investigating the safety of the administration of one dose (Study 1) and four 
clinical trials (Study 2, Study 3, Study 4, Study 5). No repeated, overdose or reproductive perfor-
mance studies were required. The vaccine was administered via the intramuscular route, as recom-
mended. The pre-clinical study was GLP-compliant and carried out in 20 three-week-old piglets of 
the minimum age recommended for vaccination, using a batch formulated to contain the maximum 
antigen content of 60 µg/dose of PCV2 ORF2 capsid protein and 800 EU/dose of M. hyopneumoniae. 
For this pre-clinical study other guidance was consulted, including Ph. Eur. monograph 5.2.6 'Evalu-
ation of safety of veterinary vaccines and immunosera', and note for guidance on field trials with 
veterinary vaccines (EMEA/CVMP/852/99). 

Two other batches were used in the four clinical field trials. Appropriate batch records have been 
provided. 

Study 
refer-
ence 

Study title  

Study 1 Safety of one dose administration of Cirbloc Mhyo in 3-week-old piglets 
Study 2 Field safety and efficacy study of the vaccine on finishing pigs at Tiszacsege farm 
Study 3 Field safety and efficacy study of the vaccine on pigs under field conditions at a Cyprus 

farm 
Study 4 Field safety and efficacy study of the vaccine on finishing piqs at Dunahyb farm (Fadd) 
Study 5 Field safety and efficacy study of the vaccine on finishing piqs at a French farm 

Pre-clinical studies 

Safety of the administration of one dose  

A pivotal pre-clinical safety study (Study 1) was performed according to GLP and as required by Di-
rective 2001/82/EC and Regulation (EU) 2019/6. Twenty 3-week-old piglets were included with low 
antibody titres against PCV2d and no antibody titres against M. hyopneumoniae measured with 
ELISA. Furthermore, piglets were free of Brucella, Leptospira, Aujeszky’s disease virus and PRRS vi-
rus. 

After software-based randomisation, based on the animals' body weight, litter, and PCV2 antibody 
levels measured, piglets were distributed into two groups of 10, of which one group was vaccinated 
with a single vaccine dose in the neck, formulated to contain the maximum antigen content of PCV2 
ORF2 capsid protein and commercial amount of M. hyopneumoniae, while the other control group 
was injected with phosphate buffered saline (PBS). Primary safety parameters were general health, 
immediate post-vaccination reaction, rectal temperature, and local reaction; secondary safety pa-
rameter was weight gain during the safety observation period: on D-4, D14 and D28. 

Piglets’ general health was observed individually on days -3, -2, -1, 0, 0+4h and day 1 to 14; alter-
natively, group-level observations were carried out from day 15 to 28. Rectal temperature was 
measured on days -3 to 4. Local injection sites were inspected for signs of skin colour change, 
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hardness and heat on day 0+4h and then daily until day 14. Body weight was measured as a sec-
ondary parameter on day -4, 14 and 28. The injection site of all animals was examined at necropsy 
on day 28. 

On day 8, one animal from the vaccinated group was sampled for bacteriology (nasal swab) due to 
laboured breathing as well as tracheal rales, and was positive for streptococcus. This was assessed 
as not related to vaccination. Lameness was reported in one pig from the control group and one 
vaccinated pig, from the day of vaccination. This lameness was caused by injury, and not related to 
the administration of the vaccine and PBS. 

No health-related reactions were observed after vaccination, nor local reactions in either the vac-
cinated or control groups, during the course of the study. For the vaccinated group, the highest indi-
vidual temperature increase was 1.5 °C, which returned to the baseline value within 24 hours. The 
average maximum temperature increase for all vaccinated pigs was 0.8 °C. This increase in rectal 
temperature was significantly higher in the vaccinated group compared to controls. No significant 
difference between the two groups was found regarding the average body weight gain from D-4 to 
D28. Average daily weight gain from D-4 to D28 was 0.41 kg/day in the vaccinated group versus 
0.42 kg/day in the control group. 

As no local injection site reaction was detected during the study and at the necropsy, no histological 
examination was done. 

Cirbloc M Hyo was considered safe when used as recommended, and complies with the require-
ments of Ph. Eur. 5.2.6. for safety of administration of 1 dose: “the vaccine complies with the test if 
no animal shows abnormal local or systemic reactions or signs of disease, or dies from causes at-
tributable to the vaccine.” 

Safety of one administration of an overdose 

No overdose studies are required for inactivated vaccines. 

Safety of the repeated administration of one dose 

Repeated one dose administration was assessed as not required to be tested since the vaccine is ad-
ministered as a single lifetime dose. 

Examination of reproductive performance 

The vaccine is intended for young fattening pigs and hence, it is acceptable not to examine its effect 
on the reproductive performance. No reproductive studies were provided as the product is not indi-
cated for use during pregnancy and/or in breeding males. This is reflected in the SPC.  

Examination of immunological functions 

A justification has been provided in this section of the dossier, but no specific trials have been car-
ried out. It is not common for inactivated vaccines to have adverse immunological effects that affect 
the overall safety of the target species. As the laboratory data showed that vaccine batches with 
maximum potency were well tolerated in seronegative pigs of minimum age, it is considered that no 
further examination of immunological functions was required. 



 
CVMP assessment report for Cirbloc M Hyo (EMEA/V/C/006131/0000)   
EMA/443440/2024 Page 16/35 
 

User safety 

The user safety risk assessment has been conducted in accordance with the CVMP 'Guideline on user 
safety for immunological veterinary medicinal products' (EMEA/CVMP/IWP/54533/2006). 

The active ingredients, i.e. porcine circovirus type 2d, ORF2 capsid protein and inactivated bacterin 
of Mycoplasma hyopneumoniae, are both inactivated, and the original agents are not zoonotic. 
Therefore, no hazard for the user was identified. 

Light liquid paraffin is used as an adjuvant, and accidental self-injection with mineral oil can have 
serious consequences. An appropriate warning has been included in the SPC. 

The excipients included in Cirbloc M Hyo, i.e. sorbitan trioleate, polysorbate 80 and phosphate buffer 
solution, are used in different human vaccines and are generally recognised as being safe. 

Considering that all of the excipients are included in Annex I to Commission Regulation (EU) 
37/2010 and four of them have a valid E number, the risk for the user is considered to be negligible 
and, therefore, mitigation measures were not deemed necessary. 

Study of residues 

MRLs 

The active substance, being a principle of biological origin intended to produce active immunity, is 
not within the scope of Regulation (EC) No 470/2009. 

The excipients, including adjuvants, listed in section 2 of the SPC are either allowed substances for 
which Table 1 of the Annex to Commission Regulation (EU) No 37/2010 indicates that no MRLs are 
required or are considered as not falling within the scope of Regulation (EC) No 470/2009 when 
used as in this product. 

Withdrawal period 

The withdrawal period is set at zero days. 

Interactions 

The applicant has not provided data investigating interactions of the vaccine with any other veteri-
nary medicinal product and therefore proposes to include a statement in section 3.8 of the SPC that 
"No information is available on the safety and efficacy of this vaccine when used with any other vet-
erinary medicinal product. A decision to use this vaccine before or after any other veterinary medici-
nal product therefore needs to be made on a case by case basis." This is considered acceptable. 

Clinical studies 

Field safety and efficacy studies were conducted according to the relevant guideline (Guideline on 
clinical trials with immunological veterinary medicinal products EMA/CVMP/IWP/260956/2021). The 
purpose of the field safety studies was to demonstrate the safety of the vaccine when used under 
field conditions where disease, husbandry and housing conditions were similar to those of the farms 
within the EU for which the product is intended for use. 
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Four similarly designed field safety and efficacy studies (Study 2, 3, 4, 5) were performed in compli-
ance with GCP in farrow-to-finish commercial farms in Hungary (two farms), Cyprus and France. The 
presence of PCV2d and PCV2b and M. hyopneumoniae within herds was confirmed by testing blood 
and organ samples taken from piglets at regular intervals and at slaughter. A total of 1079 piglets 
were vaccinated with the commercial amounts of antigens, and compared to a control group of 1078 
piglets dosed with a phosphate-buffered saline solution; both groups were dosed with 2 ml intra-
muscularly, as recommended, on the left side of the neck at 21 days of age (D0). The study design 
was blinded and randomised to be similar in age, in maternal origin, in body weight and sex ratio. 
Piglets of both groups remained mixed within the same pens until D178 (slaughter time). Safety pa-
rameters were observed and measured from the inclusion at 21(±3) days of age until 14 days post 
vaccination.  

Focus groups of 28-30 pigs per study group were established for more detailed observations. Rectal 
temperature was measured from one day before treatment until 4 days after; local and general re-
actions were scored daily during 14 days after treatment. A scoring system was used for visible local 
reactions, and the exact size of local reactions was measured (cm). If a local reaction was still pre-
sent on day 14, the observations continued until return to normal for two consecutive days (no local 
reaction). 

All included animals were checked during one hour after treatment for immediate reactions (shock, 
tremor, cutaneous hyperaemia (localised on the ears or generalised), vomiting, dizzy gait, prostra-
tion with hyperthermia, death). Focus groups were weighed at inclusion (at 21(±3) days of age), 14 
days after treatment and at slaughter, while other included animals were weighed at inclusion and 
before slaughter (D127-196). 

No immediate reactions were observed in any of the 1079 vaccinated pigs. For each of the field tri-
als, the average increase of the rectal temperature at four hours after vaccination (D0h4) was 
0.75 °C, 0.77 °C, 0.66 °C, 0.50 °C for vaccinated groups versus 0.66 °C, 0.35 °C, 0.48 °C, 0.30 °C 
for control groups, respectively. Individual maximum temperatures were 1.7 °C, 1.3 °C, 1.4 °C, 
1.5 °C for test groups and 1.8 °C, 0.9 °C, 1.4 °C, 2.0 °C for control groups. These values met the 
requirements defined in Eur. Ph. Both groups had returned to baseline levels 24 hours after vaccina-
tion. Three piglets within the Study 4 were reported as being lethargic four hours after vaccination. 
This adverse reaction is requested to be added to the SPC. 

At the two farms (one in Hungary and one in France) using mass injectors, injection site swelling 
was reported in the focus groups, including eight piglets with swellings of 0.5-2.0 cm that resolved 
spontaneously between D1-D9 in the test group and two piglets with 0.5 cm swellings on D2 and D4 
in the control group (Study 4). On the other farm, two piglets in the test group were reported with 
swellings of 0.2 cm at 4 hours after vaccination, and spontaneously resolved by D1 (Study 5). At the 
two remaining sites (Hungary and Cyprus), no local reactions were reported. Reactions are summa-
rised in section 3.6 of the SPC. 

For three farm sites, no significant differences were noted in weight gain between the test and con-
trol groups during the 14-day observation period after treatment as well as from start to slaughter. 
At the remaining site, mean body weight gain was significantly higher in the control group at day 
14, but no longer significant at day 84. Diarrhoea was reported during the post-weaning period, 
without significant differences between the groups. Cases of lameness were reported but were as-
cribed to Streptococcus suis infections and were equally represented in both groups. No significant 
difference was demonstrated between groups with regards to morbidity and mortality. 

The maximum individual temperature elevation of 1.7 °C has been included in the SPC section 3.6. 

The four field studies have provided sufficiently robust data to conclude that the Cirbloc M Hyo 
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vaccine is safe to be administered to the target animals when used according to the SPC. Observed 
adverse injection site reactions, lethargy and elevated body temperatures are acceptable, together 
with the proposed inclusions in section 3.6 of the SPC.  

Environmental risk assessment 

The environmental risk assessment was performed in accordance with CVMP 'Guideline on environ-
mental risk assessment for immunological veterinary medicinal products' (EMEA-CVMP/074/95). It 
was accepted that the ERA could stop in Phase I. Cirbloc M Hyo is not expected to pose a risk for the 
environment when used according to the SPC. 

Overall conclusions on the safety documentation 

Safety in the target animal (piglets) was investigated in a pivotal pre-clinical safety study including 
twenty 3-weeks old piglets with low levels of MDA against PCV2 and no antibodies against M. hy-
opneumoniae, split equally into test and control groups. The test group that was injected as recom-
mended (intramuscular) with a high antigen content vaccine batch (60 μg/dose of PCV2d antigen 
and 800 EU/dose of M. hyopneumoniae), showed no immediate reaction and no signs of general 
health effects. The highest measured rectal temperature increase after vaccination was 1.5 °C, 
while the mean increase was 0.8 °C. 

The user safety risk assessment was performed according to the relevant guidance. No hazards 
were identified with regard to the active ingredient or the candidate product's excipients. Since the 
vaccine contains light liquid paraffin as an adjuvant, an already agreed-upon warning pertaining to 
accidental self-injection is included in the SPC. Considering that all of the excipients are included in 
Annex I to Commission Regulation (EU) 37/2010, and four of them have a valid E number, the risk 
for the user is considered to be negligible and, therefore, mitigation measures are not deemed nec-
essary. 

The applicant did not provide data on overdosing. This was in accordance with the guideline for inac-
tivated vaccines and was considered acceptable. 

Repeated one dose administration is assessed as not required to be tested, since the vaccine is ad-
ministered as a single lifetime dose. 

Reproduction safety was not investigated, as the product is not intended for pregnant animals or 
used during lactation. This is reflected in the SPC.  

Safety was further assessed in four clinical field trials. The vaccine was well tolerated when used in 
3-week-old piglets under field conditions. Aside from mild local reactions at the injection site with a 
maximum size of 2 cm swellings, transient temperature increases occurred with a maximum of 
1.7 °C four hours post-vaccination. In some cases, this was accompanied by lethargy; no other ad-
verse effects were observed.  

Field trial safety observations were consistent with the pivotal pre-clinical safety study and con-
firmed the safety profile of the vaccine, when used as recommended. 

The product is not expected to adversely affect the immune response of the target animals, and 
therefore no suitable tests on immunological functions were carried out. 

The active substance, being a principle of biological origin intended to produce active immunity, is 
not within the scope of Regulation (EC) No 470/2009. The excipients, including adjuvants, listed in 
section 2 of the SPC are either allowed substances for which Table 1 of the Annex to Commission 
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Regulation (EU) No 37/2010 indicates that no MRLs are required or are considered as not falling 
within the scope of Regulation (EC) No 470/2009 when used as in this product. The withdrawal pe-
riod has been set at zero days. 

The applicant has not provided data investigating interactions of the vaccine with any other veteri-
nary medicinal product and therefore an appropriate statement has been included in Section 3.8 of 
the SPC. 

Cirbloc M Hyo is not expected to pose a risk for the environment when used according to the SPC. 

 

Part 4 – Efficacy documentation (pre-clinical studies and 
clinical trials) 

General information 

Mycoplasma hyopneumoniae is the causative organism of enzootic pneumonia (EP), characterised by 
inflammation in the cranioventral lungs, decrease of mucosal airway clearance by disruption of the 
epithelial cilia, and impairment of the bronchoalveolar immune system. EP is enhanced by concomi-
tant PCV2 infections. Diagnosis is considered when pulmonary signs occur, or lung lesions are de-
tected at the slaughterhouse and substantiated by direct detection/isolation of M. hyopneumoniae. 

Porcine circovirus type 2 (PCV2) is the causative agent for a disease complex called “porcine 
circovirus diseases”. PCV2 is one of the most important and widespread pathogens in pigs, and pref-
erentially targets the immune system causing lymphoid depletion, leading to immunosuppression and 
multisystemic diseases in infected pigs. Diagnosis relies on the presence of clinical signs associated 
with high PCV2 load and typical histopathological changes (Sorden’s criteria). 

In European pig production, the most common PCV disease complexes historically were systemic 
(PCV2-SD) or subclinical disease (PCV2-SI). PCV-SD-affected animals demonstrate weight loss, skin 
paleness, moderate to severe lymphocyte depletion with granulomatous inflammation of lymphoid 
tissues. Pigs affected by PCV2-SI, by definition, do not necessarily show clinical signs, but minimal 
histopathological lesions and low amounts of PCV2 in lymphoid tissues might be found. PCV2Ds are 
strongly multifactorial diseases (with PCV2 being necessary but not the sole cause). PCV2 is part of 
the porcine respiratory disease complex (PRDC), which is aggravated by the incidence of EP and other 
respiratory pathogens.  

Cirbloc M Hyo is a bivalent vaccine intended for use in pigs aged 21 days or older, containing inacti-
vated M. hyopneumoniae and recombinant baculo-PCV2d virus-like particle (VLP) antigen (ORF2 cap-
sid protein). PCV2 has a circular single-stranded genome (ssDNA) where several open reading frames 
(ORFs) have been identified. The ORF2 gene codes for the Cap protein that is the only constituent of 
the viral capsid; it is involved in the viral attachment and represents the main target of the host im-
mune response. The VLP was constructed by producing the PCV2d ORF2 component in a baculovirus 
expression vector system (BEVS), which is a protein-based platform of insect origin. Since the VLP 
does not contain the viral genome, it is avirulent and unable to replicate in the target animal species. 

General requirements 

The proposed indication for Cirbloc M Hyo is ”for the active immunisation of pigs to reduce  
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-  viraemia, virus load in lungs and lymphoid tissues and virus shedding caused by porcine circovirus 
type 2 (PCV2) infection,  

- severity of lung lesions caused by Mycoplasma hyopneumoniae infection, 

- the loss in body weight gain under field conditions.”. 

Onset of immunity is intended to be established at 2 weeks (PCV2) and 3 weeks (M. hyopneumoniae) 
after one single vaccine dose, lasting for 23 weeks for both components.  

For the evaluation of efficacy of the vaccine, the following documents were taken into account: 

• European legislation [Directive 2001/82/EC and Regulation (EU) 2019/6, since all trials have 
been performed before the implementation of the Regulation (EU) 2019/6]. 

• European Pharmacopoeia 5.2.7 [Evaluation of efficacy of veterinary vaccines and im-
munosera]. 

• EMA/CVMP/IWP/260956/2021: Guideline on clinical trials with immunological veterinary medic-
inal products. 

• A specific Ph. Eur. monograph that outlines the requirements for inactivated PCV-2 vaccines 
does not exist, therefore efficacy parameters were selected by the applicant. Appropriate chal-
lenge models against PCV-2a, PCV-2b and PCV-2d were established. For Mycoplasma hyopneu-
moniae, the requirements outlined in the specific Ph. Eur. monograph were followed (European 
Pharmacopoeia 8.0: Porcine enzootic pneumonia vaccine inactivated (04/2013:2448).    

• Guideline on Good Clinical Practices (CVMP/VICH/595/98).  

• Guideline EMA/CVMP/682/99: Duration of protection achieved by veterinary vaccines. 

• EMA/CVMP/EWP/81976/2010: Guideline on statistical principles for veterinary clinical trials.  

• EMA/CVMP/IWP/594618/2010: Guideline on the requirements for combined vaccines and asso-
ciations of immunological veterinary medicinal products. 

Piglets used in the respective laboratory and field efficacy studies were of the specified minimum 
age (or below) at inclusion and were administered the vaccine according to the proposed route (IM) 
and dose volume (2 ml). For the laboratory and field efficacy studies, piglets were tested seronega-
tive to M. hyopneumoniae and negative to PCV2 virus prior to vaccination, while they also had low 
to medium residual levels of maternally derived antibodies to PCV2. 

Challenge model  

M. hyopneumoniae 

Mycoplasma hyopneumoniae genotypes do not display major variations, neither over time nor geo-
graphically. Small antigenic and virulence variations exist, but in principle, a single well-selected vac-
cine strain protects against any field strain, irrespective of its origin. The chosen vaccine strain M. hy-
opneumoniae 2940 originates from Ceva-Biomune (USA) and was originally isolated in 1999 from the 
lung tissue of a pig suffering from enzootic pneumonia. The master seed bacteria was confirmed to 
be free from bacterial and fungal contamination, as well as from extraneous Mycoplasma species. It 
was also shown to have good production capability. In the different laboratory efficacy studies pre-
sented, a challenge strain originating from Hungary was used.  
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PCV2 

The PCV2 vaccine strain of Cirbloc M Hyo is based on the ORF2 of a PCV2d strain, which is currently 
the predominant field strain in the EU. Two major genotypic shifts (from PCV2a to PCV2b and from 
PCV2b to PCV2d) have occurred over the past 20 years, resulting in PCV2d as the most prevalent 
genotype globally. All three major genotypes (a, b, and d) are considered virulent and etiological 
agents of PCVD. In the current dossier, the applicant used PCV2a, PCV2b and PCV2d challenge 
strains for the PCV2 laboratory efficacy studies. 

PCV2 clinical disease is difficult to reproduce experimentally, and therefore other efficacy parameters 
were included such as viraemia, viral load in lymphoid tissues, lung and tonsils as well as nasal and 
faecal shedding of PCV2. The applicant developed four challenge models, against PCV2a, PCV2b, 
PCV2d and Mycoplasma hyopneumoniae, respectively.  

In all trials the protective effect of the vaccination was established by challenge, the validity of the 
challenge was verified by the inclusion of an untreated control group. For onset of immunity studies, 
piglets were challenged with PCV2 two weeks post-vaccination (M. hyopneumoniae: three weeks). 
For duration of immunity studies, piglets were challenged 23 weeks post vaccination. Animals were 
observed for four weeks post-challenge. 

For PCV2, the challenge strains belonged to different genotypes (PCV2a, b and d) and pigs were chal-
lenged via the intranasal route (3 mL per nostril). The vaccination-induced immunity against enzootic 
pneumonia was tested by using a heterologous, pathogenic strain of Mycoplasma hyopneumoniae, 
L1, administered intra-tracheally for three consecutive days. 

Efficacy parameters and tests 

The challenge protocol to assess the efficacy of the test product against Mycoplasma hyopneumoniae 
followed the specific Ph. Eur. monograph 2448. For PCV2 challenges and relevant efficacy parameters 
(viraemia, viral load in blood and/or tissues, viral shedding and presence of PCV2 in tissues) were 
chosen. Challenge models were considered adequately validated and therefore appropriate for using 
in the efficacy trials, in order to mimic the natural conditions for infection. 

Efficacy documentation 

Six controlled laboratory challenge studies were carried out to establish onset and duration of im-
munity induced by minimum potency vaccine batches, and four field trials were conducted at farms 
with different health status to demonstrate efficacy of a commercial vaccine batch. Due to the multi-
factorial nature of enzootic pneumonia and porcine circovirus diseases, certain parameters were in-
vestigated at herd level only, such as daily body weight gain, morbidity and/or mortality.  

Piglets enrolled in the pre-clinical studies were tested seronegative for Mycoplasma hyopneumoniae 
and shown to be free from PCV by real-time polymerase chain reaction (RT-PCR). As PCV is ubiqui-
tous, it is difficult to find piglets without maternally derived antibodies (MDA) to PCV, and thus all 
studies were performed using piglets with residual levels of MDA at the time of vaccination. 

Study title  

Onset of immunity against PCV2b 
Onset of immunity against PCV2a 
Onset of immunity against M. hyo. 
Duration of immunity against PCV2d 
Duration of immunity against PCV2d 
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Study title  

Duration of immunity against M. hyo. 
Field safety and efficacy study of V081 vaccine (Tiszacsege, Hungary) 
Field safety and efficacy study of V081 vaccine (Fadd, Hungary) 
Field safety and efficacy study of V081 vaccine (Cyprus)  
Field safety and efficacy study of V081 vaccine (French farm)  
 

Parameters to measure efficacy  

M. hyopneumoniae: efficacy parameters for the onset and duration of immunity against Mycoplasma 
hyopneumoniae study were lung lesions, scored in accordance with Ph. Eur. monograph 2448. Lung 
score values were regarded as primary efficacy criteria, as was loss of body weight gain under field 
conditions. Morbidity (i.e. dyspnoea, rattle, cough, rectal temperature), bacterial load and serological 
responses were considered supportive parameters.  

PCV2: Since there are no PCV2-specific Ph. Eur. requirements, the vaccine was considered efficacious, 
when compared to the controls, if it passed at least one of the following requirements:  

• Lower incidence/ significant (P<0.05) reduction of viraemia.  

• Lower incidence/ significant (P<0.05) reduction of the viral load at least in one lymphoid tissue.  

• Lower incidence/ significant (P<0.05) reduction in virus shedding. 

Efficacy criteria against PCV2 challenge were selected based on literature sources. PCV2 viral load in 
serum and lymphoid organs is frequently used for PCV2 vaccine efficacy. Subsequently, viraemia, virus 
load in lymphoid tissues (tonsillar, pulmonary, mediastinal, mesenteric and inguinal lymph nodes) and 
nasal/faecal virus shedding were chosen as primary criteria in the presented onset and duration of im-
munity studies against PCV2 challenge, tested by RT-PCR. In-house ELISA was used for the detection 
of PCV2-specific antibodies. Average daily weight gain under field conditions was included as primary 
efficacy endpoint as well. 

Serological responses were regarded as supportive data. Clinical signs and general health were also 
recorded, but no significant occurrence of clinical disease was expected in this challenge model. 

Investigated parameters in field trials  

Primary parameter of efficacy  

• Reduction of PCV2 viraemia: evaluated from sera collected at regular intervals (0, 4, 7, 10, 15, 18 
and 21 weeks) during the studies.  
 
• Reduction of PCV2 shedding: evaluated from faecal and nasal swabs taken at regular intervals (0, 4, 
7, 10, 15, 18 and 21 weeks) during the studies.  

• Reduction of PCV2 virus load in lymphoid tissue at slaughter.  

• Reduction of mortality with PCVD.  

• Reduction of the mean weighted lung lesion score attributable to M. hyopneumoniae at slaughter.  

• Average daily weight gain (ADWG), determined for the total growing period from the weighing at in-
clusion until the end of observation (before slaughter).  
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Supportive parameters of efficacy:  

• Serological response to PCV2 was assessed by the presence of serum antibodies to PCV2 in ELISA 
test, evaluated from sera collected at regular intervals (0, 4, 7, 10, 15, and 18 weeks) during the stud-
ies.  

• Serological response to M. hyopneumoniae was assessed by the presence of serum antibodies to M. 
hyopneumoniae in ELISA test, evaluated from sera collected at regular intervals (0, 4, and 10 weeks) 
during the studies. 

• If the slaughterhouse allowed it, a tracheobronchial swab was performed and sent for M. hyopneu-
moniae qPCR testing, as well as lung-lesion samples originating from slaughter sampling (if no specific 
lung lesion was present, then the apical lobes were sampled). 

Pre-clinical studies 

The following laboratory efficacy studies were carried out. The choice of the vaccine composition was 
based on preliminary safety and efficacy study results, which aimed to define the optimal antigen adju-
vant ratio in one dose of vaccine.  
 

Studies PCV2 
(challenge strain) 

M. hyopneumoniae 

Dose-finding Mhyo antigen  1 study 

Dose-finding PCV2 antigen 1 study PCV2b  

Dose-finding adjuvant 1 study PCV2b  

Onset of immunity 2 studies (PCV2a and PCV2b) 1 study 

Duration of immunity 2 studies (PCV2d) 1 study 

 
Laboratory efficacy studies were carried out either using batches of vaccines targeting a low relative 
potency (RP) against the respective antigen, or using several vaccines covering a range of RP. Depend-
ing on the aim of the studies, batches used in the laboratory studies were formulated with half (PCV2d 
ORF2 capsid protein) or quarter (M. hyopneumoniae) of the antigen amount used for the commercial 
formula). 

Dose determination 

Two dose determination studies were conducted for the vaccine PCV2d component and one for the M. 
hyopneumoniae component. 

PCV2d component: 

Two separate studies, with the same design (and methodology), were conducted at the same site in 
order to compare the monovalent and bivalent formulation to reference products. 

For each study, nine experimental vaccines containing PCV2d antigen in 3 different doses (24, 48 and 
96 µg/dose) and with 3 different adjuvant inclusion volumes (15, 22 and 29%) were used in Groups 1 
to 9 (inclusion criteria = 110 healthy 3-week-old piglets, non-vaccinated and PCR-negative for PCV2 
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(11 groups, 10 animals/group)). Piglets were randomised based on MDA levels against PCV2. As a sec-
ond parameter, each group contained piglets of different litters. The experimental vaccines were com-
pared to a reference product. The 11th group was not vaccinated and served as challenge control. All 
groups were challenged 2 weeks after vaccination (on D14) with PCV2b strain. The trial ended 28 days 
after challenge. 

Test vaccines were considered efficacious for the investigated onset if they were not significantly worse 
compared to the reference product. Other efficacy parameters are described under section Parameters 
to measure efficacy. Vaccines were considered safe if vaccinated pigs, compared to unvaccinated con-
trols, passed all of the following requirements: no pig showed abnormal, local or systemic reactions 
attributable to vaccination, and no pig died from causes attributable to the vaccine. 

For study, the finding of viraemic piglets in several study groups points towards an ongoing PCV2 in-
fection prior to challenge, which may have affected the efficacy of the test vaccines, and indirectly the 
outcome of the study. Also, the immunosuppressive effects of PCV2 could have enhanced bacterial co-
infections, such that the results from this study should be interpreted with caution.  

M. hyopneumoniae component: 

Effective dose of M. hyopneumoniae component was investigated with batches containing 150 EU/mL  
and 100 EU/mL bacterin and 24 μg/mL PCV2 ORF2 capsid protein adjuvanted with 22% oil. Seronega-
tive piglets (60 crossbred 21-22-day old piglets - mixed gender) were vaccinated with one dose at 3 
weeks of age and challenged via the intratracheal route on three subsequent days, 21 days later. At 
the end of the 4-week observation period, animals were euthanised. Lung lesions were evaluated ac-
cording to the scoring method described in Ph. Eur. 2448. Other efficacy parameters are described un-
der section Parameters to measure efficacy.  

Onset of immunity  

Three studies were carried out in piglets from 21-28 days of age, in compliance with Ph. Eur. require-
ments to investigate the onset of protection, including two studies for the PCV2 component and one 
study for the M. hyopneumoniae, using the recommended administration route. 

M. hyopneumoniae component: 

The objective was to demonstrate the efficacy of a Cirbloc M Hyo vaccine (minimum titre) against a 
heterologous Mycoplasma hyopneumoniae challenge. A total of 40 clinically healthy pigs (m/f) with an 
age of 21-22 days at vaccination were randomly allocated to one out of two treatment groups (Group 1 
= vaccinated, Group 2 = negative controls). Group 1 was injected with 2 mL of test article once (D0), 
intramuscularly into the left side of the neck. Animals were seronegative to M. hyopneumoniae at vac-
cination. 

M. hyopneumoniae challenge (Mycoplasma hyopneumoniae L1 ch) was administered 21 days post vac-
cination, intra-tracheally (10 mL) on three consecutive days. Animals were necropsied 21 days post-
challenge.  

Lung lesions were scored in accordance with the Ph. Eur. monograph 2448. Other efficacy parameters 
are described under section Parameters to measure efficacy. 

PCV2 component: 

The objective of two studies was to demonstrate the onset of immunity of a PCV2d M. hyopneumoniae 
vaccine formulated with minimum amount of inactivated PCV2d antigen. Two groups of 3-week-old 
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piglets, with low to medium level of maternal antibodies against PCV2, were divided equally into either 
a vaccinated (n=15, per study) or unvaccinated challenge controls (n=15, per study). 

The pigs were challenged with a PCV2a virus strain (Slovak, PCV2a) in one study, and PCV2b virus 
strain (D4O72/22/17/BE PCV2b in another study), intra-nasally 2 weeks after vaccination. The study 
ended 28 days after challenge. 

Originally, 3 OOI studies were conducted with the 3 viral isolates (D4072/22/17/BE PCV2b; 
PKIVD56+PCV2'd' strain; PCV2a strain Slovak). One study with PCV2d was invalidated by intercurrent 
PCV2 infection before challenge; the study was neither repeated nor presented in the dossier. Thus, 
OOI is based on studies involving challenge with PCV2a and PCV2b and not PCV2d. This was consid-
ered acceptable. 

Vaccine efficacy for onset of immunity studies is described under the section Parameters to measure 
efficacy.  

Results:  

M. hyopneumoniae component: 

A significant difference was found between groups in terms of lung lesion scores (mean score 23.1 in 
Group 1 vs 72.4 in Group 2, p=0.0006). Cirbloc M Hyo vaccine formulated with 100 EU/ml M. hy-
opneumoniae antigens protected the lungs from lesions caused by M. hyopneumoniae challenge ap-
plied 21 days after vaccination. Considering the secondary parameters, morbidity and weight gain after 
challenge, no difference could be detected. 

PCV2 component: 

For both studies, all organ samples of vaccinated animals had significantly lower PCV2 loads (RT-PCR) 
than those of control animals 14 days post-challenge (tonsils, mediastinal lymph nodes, mesenteric 
lymph nodes, inguinal lymph nodes, and lungs, Wilcoxon rank-sum test). No histology was performed.  

For the PCV2a challenge study, 1/15 vaccinated piglets (6.7%) versus 4/15 control animals (26.7%) 
became viraemic at least at one timepoint post-challenge. The area under curve (AUC) of DNA copy 
numbers in the sera (viraemia) was not significantly (p = 0.1252, Wilcoxon rank-sum test) smaller in 
vaccinated animals versus controls. This low incidence of viraemia was different from other challenge 
studies, where full vaccine efficacy could not be determined with any certainty. Challenge virus titres 
were expressed in PCR copy number for PCV2b, and TCID50 in PK15 cells for PCV2a; therefore, no di-
rect comparison of challenge doses is possible.  

For the PCV2b challenge study, 4/15 vaccinated piglets (26.7%) vs 14/15 control piglets (93.3%) be-
came viraemic. The AUC of the viraemia was significantly (p < 0.0001, Wilcoxon rank-sum test) 
smaller in vaccinated versus control animals. 

For the PCV2a challenge study, the AUC of nasal and faecal swab shedding results in vaccinates was 
significantly less than controls (p<0.0001, p=0.0003 Wilcoxon rank-sum test). For the PCV2b chal-
lenge study, the AUC of the nasal swabs was significantly less between vaccinates versus controls 
(p<0.0001, Wilcoxon rank-sum test), but not the AUC of faecal swab results (p = 0.3233, Wilcoxon 
rank-sum test). 

For both studies, no significant difference was found between groups regarding the average daily 
weight gain. 

For both studies, antibody levels were significantly higher in vaccinates compared to controls from the 
day of challenge (D14) until either D42 or D41. Also, no significant differences were found between the 
groups concerning the antibody titres on either D-2 or D-3, for both studies. 



 
CVMP assessment report for Cirbloc M Hyo (EMEA/V/C/006131/0000)   
EMA/443440/2024 Page 26/35 
 

All animals remained healthy during the study period. 

Duration of immunity  

Three studies were carried out in piglets from 21-28 days, in compliance with Ph. Eur. requirements to 
investigate the duration of immunity, including two studies for the PCV2d component and one study for 
the M. hyopneumoniae, using the recommended administration route. 

M. hyopneumoniae component: 

Objective of the study was to demonstrate the duration-of-immunity of a Cirbloc M Hyo vaccine (PCV2 

- 24 µg/mL, M. hyopneumoniae - 100 EU/mL), against a heterologous Mycoplasma hyopneumoniae 

challenge strain (Mycoplasma hyopneumoniae L1 - Spf), over three consecutive days 23 weeks post 

vaccination. Piglets were vaccinated at 23 days of age and challenged with Mycoplasma hyopneu-

moniae on three consecutive days 23 weeks after vaccinations (D161-163 post vaccination). 

A total of 54 clinically healthy pigs were randomly allocated to one of two groups (Group 1 = vac-

cinated, Group 2 = untreated negative controls). Group 1 was injected once with 2 mL test article in-

tramuscularly in the left side of the neck at 23 days of age (D0). Animals were seronegative to M. hy-

opneumoniae at vaccination. 

Lung lesions were scored in accordance with the Ph. Eur. monograph 2448. Other efficacy parameters 
are described under section Parameters to measure efficacy. 

Results: 

Weighted lung lesion scores were significantly different between groups (Mean score treated (group 1) 

47.3 vs 86.12 in controls (group 2), p=0.0017). 

Clinical signs after challenge: No statistically significant differences in clinical signs after challenge were 

identified between groups (Mean score treated 0.74, controls 0.88, p=0.3835). However, a number of 

adverse events (lameness, death, concurrent infectious disease) were recorded, but evenly distributed 

in both treatment and control groups.  

No statistically significant differences were found in rectal temperatures and body weight gain between 

groups, neither from D-1 to D189 nor in the period D160-D189 (after challenge), P=0.7843 and 

0.5662 respectively. 

PCV2 component: 

Objective of both studies was to determine the duration of immunity (DOI) using a batch formulated 
with 12 μg/ml of PCV2d ORF2 capsid protein (50% of commercial formula) and 400 EU/mL M. hy-
opneumoniae (commercial formula). Piglets with low to medium level of maternal antibodies against 
PCV2 were vaccinated at 3 weeks of age, as recommended.  

Investigational methods, statistics, etc., were the same as in OOI studies. For both studies, forty com-
mercial 21(+3)-day-old piglets (only males) from a PCV-negative commercial unit were used. Piglets 
were randomly allocated to two treatment groups with n=20 piglets in each (T1 - unvaccinated control 
group; T2 - IVP vaccinates). Piglets had negative PCV2 PCR results of blood samples at the start of tri-
als. 

Piglets were challenged 23 weeks following vaccination with a PCV2d strain (PKIVD56+PCV2'd'). 
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Primary endpoints:  
- PCV2 viraemia as measured by RT-PCR. 
- PCV2 virus shedding (nasal and faecal) - measured by RT-PCR. 
- Viral load in 3 lymph nodes (tracheobronchial, mesenteric, inguinal), lung and tonsil. 

Secondary endpoints: 
Serology (PCV2 ELISA) and body weight gain were included as supportive parameters. 
 
Individual clinical signs post-challenge were scored as following: 0 for absence, 1 or 2 for presence. 
Daily scores were summed to obtain the clinical signs score. 

Results: 
Following challenge for both studies, the incidence of PCV2 viraemia was significantly lower in vac-
cinated pigs compared to controls at all sampling times (Day 173, Day 180 and Day 186/187). Conse-
quently, the AUC results for viraemia were statistically significantly lower for the vaccinated group than 
for the control group post-challenge. 

For both studies, PCV2 virus load in faecal swabs was significantly lower in vaccinates versus controls. 
Also, PCV2 virus loads in nasal swabs were significantly lower in vaccinates in one study, but not the 
other. 

For both studies, PCV2 virus load in tissues sampled at necropsy were significantly lower in vaccinated 
pigs compared to control pigs for lung, tonsil and lymph nodes (mediastinal, mesenteric, inguinal). 

Apart from the pre-vaccination sampling point, both studies demonstrated that vaccinated pigs had 
significantly higher PCV2 antibody levels throughout the duration of the study. For both studies, no sig-
nificant differences were found between groups regarding body weight gain. 

A number of adverse events and withdrawals were recorded in both studies, which seemed mostly to 
be unrelated to vaccination. 

Maternally derived antibodies (MDA)  

No separate studies of the influence of MDA on vaccine efficacy were conducted. In all pre-clinical tri-
als, piglets with low-to-medium maternally derived antibodies (MDAs) titres against PCV2 were en-
rolled. No raw data were presented for the antibody titres in those studies, while data for the PCV2 an-
tibodies on the day before vaccination are available for the field trials.  

A meta-analysis method was performed using linear mixed models to examine the effects of MDAs on 
efficacy parameters for both PCV2 and M. hyopneumoniae. Field studies provided data from a much 
larger number of piglets, which revealed low-to-moderate level of MDAs under field conditions. No 
herds could be classified as having high MDAs, and thus this effect is relatively unknown. It was not 
possible to investigate the potential influence of MDAs on all aspects of the proposed indications for 
the product. The study design involved a focus group of pigs on each farm, where repeated samples 
were taken from the same pigs, including MDAs. These animals were not necessarily the same as the 
pigs where body weight was determined at slaughter. Therefore, the study design did not permit a di-
rect analysis of the effect of MDA on body weight gain with a sufficiently large sample size. 
An additional analysis was performed at one of the farms of the effect of vaccination in pigs that were 
MDA-positive at vaccination. This analysis confirmed that in these pigs vaccination had a significant 
effect on viraemia and virus shedding. MDA-negative pigs were not included in the analysis and the 
effect of MDA status on the magnitude of the vaccination response was therefore not quantified in this 
analysis. Also, a statistical model with study site as random effect and MDA status added as a fixed 
effect might have improved the statistical analysis. However, the meta-analysis and additional 
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analysis from the single farm support that there is a positive effect of vaccination in the presence of 
low-to-medium level of MDAs at the time of vaccination. The qPCR results confirmed that viraemia, 
virus shedding and virus load in the organ samples – except in lung tissue - were reduced significantly 
in the MDA-positive animals. (The p-value for lung tissue was 0.0511). 

A more general concern is the influence of high levels of MDAs which could be present in three-week 
old piglets, which the vaccine is intended for, and their potential negative influence to achieve the indi-
cations listed for this vaccine. For herds that do vaccinate sows and gilts before farrowing that could 
lead to high levels of MDAs. Therefore, SPC text has been included about high level of MDAs to address 
this concern.  

For Mycoplasma hyopneumoniae, piglets were tested seronegative by ELISA at enrolment into the pre-
clinical studies, while many of the pigs in the field trials did have residual MDA levels against M. hy-
opneumoniae at the time of vaccination.  

Data from one of the studies had a sufficient number of MDA-positive pigs available and the necropsy 
lung lesion scores indicated a substantial M. hyopneumoniae infection pressure. The analysis found a 
significant difference between the vaccinated and control group regarding the lung scores (vaccinated 
37.33±50.82, control 97.73±50.82, p = 0.0190). Although there was a substantial variation in both 
the vaccinated and control groups, the results indicated that there was a significant effect of vaccina-
tion on lung lesion scores in MDA-positive piglets.  

The analysis did not directly compare the magnitude of the vaccination outcome between MDA-positive 
and MDA-negative pigs; SPC text has been included about potential effect of high levels of MDA. There 
is also a considerable overlap between groups such that the applicant’s position cannot be supported. 

Interactions 

The applicant has not provided data investigating interactions of the vaccine with any other veteri-
nary medicinal product and therefore proposes to include a statement in Section 3.8 of the SPC that 
‘No information is available on the safety and efficacy of this vaccine when used with any other veter-
inary medicinal product. A decision to use this vaccine before or after any other veterinary medicinal 
product therefore needs to be made on a case by case basis.’ This is considered acceptable. 

Clinical trials 

Field safety and efficacy trials were carried out with vaccine batches within the minimum and maxi-
mum relative potency (RPs) for the commercial formula. Batch documentation for the vaccine batches 
used in the respective efficacy studies has been provided and referred to in the relevant sections of the 
dossier.  

The pharmaceutical form of the vaccine is an oil-in-water type emulsion composed of an aqueous 
phase of antigens and an oil adjuvant. The vaccine composition was developed in preliminary safety 
and efficacy study to determine the optimal antigen-to-adjuvant ratio in the final formula. Referred 
studies are presented in Part 2 of this dossier. For the formulation, a fixed and validated antigen input 
(800 EU/dose of M. hyopneumoniae and 48 μg/dose ORF2 protein PCV2d) was used as per Guideline 
on EU requirements for batches with maximum and minimum titre or batch potency for developmental 
safety and efficacy studies (EMEA/CVMP/552/02). The adjuvant comprises 22% of the total volume 
and consists of light liquid paraffin supplemented with emulsifiers (sorbitan trioleate and polysorbate 
80). It is an adjuvant system of well-established use in the applicant’s vaccines. The vaccine does not 
contain preservative.  

Four clinical trials were carried out in different locations throughout Europe: 
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C.1.2 Field safety and efficacy study of the V081 vaccine on finishing pigs at Tiszacsege farm  

C.1.3 Field safety and efficacy study of the V081 vaccine on finishing pigs at Dunahyb farm (Fadd)  

C.1.4 Field safety and efficacy study of the V081 vaccine on finishing pigs at a Cyprus farm  

C.1.5 Field safety and efficacy study of the V081 vaccine on finishing pigs at a French farm  

Objective:  

The common objective of these four studies was to assess the safety and efficacy of a single dose of 
V081 vaccine, a PCV2d and Mycoplasma hyopneumoniae inactivated vaccine, against the effects of 
porcine circovirus type2 (PCV2) and Mycoplasma hyopneumoniae, applied to piglets at 3 weeks of age, 
under field conditions. 

In the four studies, the same study design was used, with minor changes. The studies were carried out 
according to GCP. 

Test item 

Within the framework of the clinical studies, both safety and efficacy were investigated, using batches 
formulated with the commercial amounts of antigens. The administered vaccine batches were formu-
lated with 48 μg/2 ml of PCV2d ORF2 capsid protein and 800 EU/2 ml of inactivated Mycoplasma hy-
opneumoniae, as described for the commercial formula (“EU” refers to the antigen input at vaccine for-
mulation while “AU” (as in the SPC) refers to the antigen units measured in the finished product). 

Study design 

The included farms had a history of infections with Mycoplasma hyopneumoniae and PCV2. The iso-
lated and identified wild-type strains circulating in the four herds, included three farms where PCV2d 
was detected, and one farm with PCV2b.  

Vaccination was carried out at 3 weeks of age (“Test group” – D0) with a dose of 2 ml via the recom-
mended intramuscular route. The same volume of PBS was administered to the “Control group”. The 
study lasted until slaughter at 6 months (178 days) after vaccination. 

The studies were blinded, with piglets of both groups randomised to be similar in age, in maternal 
origin and in body weight. Piglets of both groups remained mixed in the same pens until the end of the 
study. 

Each treatment group consisted of approximately 110 piglets or more. From these groups, ‘focus 
groups’ were established taking 30 piglets from each of the vaccinated and control groups. Piglets 
within focus groups were subjected to repeated sampling for viraemia and PCV2 faecal shedding. 

Study parameters 

Primary efficacy parameters evaluated included: 

- Reduction of PCV2 viraemia: tested from sera with qPCR (focus groups). 

- Reduction of PCV2 virus shedding via faeces, tested from faecal swabs with qPCR (focus groups). 

- Reduction of PCV2 virus load in lymphoid tissue at slaughter (45 piglets/group). 

- Reduction of mortality due to PCV2 (all piglets). 

- Reduction of the mean weighted lung lesion score (Ph. Eur. 2448) attributable to M. hyopneumoniae 
at slaughter. 

- Average daily weight gain (ADWG), determined for the total growing period from initial weight at in-
clusion until the end of observations (approximately 100/group). 
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Supportive parameters: 

- Serological response to PCV2 tested with ELISA (focus groups). 

- Serological response to M. hyopneumoniae tested with ELISA (focus groups). 

- qPCR test for M. hyopneumoniae in tracheobronchial swabs and lung samples. 

Statistics 

Results were analysed with conventional statistical methods (Chi-square test, t-test and Welch test). 
Additionally, several of the parameters were evaluated statistically using both the mitigated fraction 
approach, as well as linear mixed models. Since the mitigated fractions approach was not validated for 
this type of analysis, results were based on the linear mixed models.  

Results 

The four clinical studies did detect reduction but not significant differences in overall morbidity and 
mortality between vaccinated and control groups. Overall mortality ranged between 2.33% and 16% in 
the control group. 

The four clinical studies demonstrated differences in PCV2 exposure between the study farms both with 
regard to the intensity of viraemia and faecal shedding as well as for the timing of peak intensity. Vac-
cination resulted in a significant decrease in viraemia and faecal shedding in all the four field trials, but 
not for all sampling weeks. The time points where statistical differences were detected coincided 
largely with the peak of viraemia and faecal shedding.    

At slaughter, the vaccinated group had significantly lower PCV2 loads within lungs and lymph nodes 
(tonsils, mediastinal, mesenteric and inguinal) compared to the control group, in all four studies. 

Concerning Mycoplasma hyopneumoniae, exposure also varied between studies. For example, lung le-
sion scores varied between 44.34 and 101.84 for the control groups. A significant reduction in lung le-
sion scores was demonstrated in three studies, but not for the farm with the lowest control group le-
sion scores. When data for M. hyopneumoniae bacterial loads were analysed using a linear mixed 
model, there appeared to be a trend of reductions in the vaccinated groups in two studies, while for 
the other two studies, no significant differences in M. hyopneumoniae load were found between vac-
cinated and control groups. No clear conclusion could be drawn for this supportive parameter based on 
the data available. 

For body weight gain, two studies demonstrated significantly better average daily weight gain (ADWG) 
in the vaccinated group, whereas the other two studies did not detect a significant difference in ADWG 
between groups. The applicant hypothesises that vaccine groups showed significantly reduced loss of 
body weight gain in the farms with the highest burden of PCV2 and/or M. hyopneumoniae.  

In conclusion, the four field studies supported part of the proposed claim for the vaccine. The claim to 
“reduce viraemia, virus load in lungs and lymphoid tissues, virus shedding caused by porcine circovirus 
type 2 (PCV2) infection” is consistently supported by all the four studies. For the Mycoplasma hyopneu-
moniae-related claim, significant reductions in lung lesion scores were seen in three out of four studies, 
whereas the results for the supportive claim of reduced M. hyopneumoniae load in lung tissue and tra-
cheobronchial swabs varied between studies. The indication of reduced M. hyopneumoniae bacterial load, 
under field conditions, was found not to be supported by the data, in accordance with current guideline 
(EMA/CVMP/IWP/260956/2021: Guideline on clinical trials with immunological veterinary medicinal 
products). Furthermore, efficacy criteria were not clearly defined for this indication in the study protocol.   
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Overall conclusions on efficacy 

Pre-clinical studies: 

Antigen content in the vaccine batches was adjusted for the purpose of the studies, and thus for the 
PCV2 challenge studies the applied dose was formulated with 24 μg/dose PCV2 and 800 EU/dose M. 
hyopneumoniae, while in the M. hyopneumoniae challenge studies with 48 μg/dose PCV2 and 200 
EU/dose M. hyopneumoniae.  

The three onset-of-immunity (OOI) studies support efficacy of vaccines with minimum antigen content, 
when administered to piglets of three weeks of age (PCV2-negative with low-to-medium levels of MDA 
at inclusion, and seronegative to M. hyopneumoniae) against PCV2a and PCV2b challenges at 14 days 
post-vaccination, as well as an OOI at three weeks post-vaccination for the M. hyopneumoniae compo-
nent.  

Three duration-of-immunity (DOI) studies were carried out to investigate the effect of a single dose of 
the vaccine administered according to the proposed SPC by challenge 23 weeks post-vaccination for 
both components.   

Efficacy of the M. hyopneumoniae component was demonstrated according to the Ph. Eur. require-
ments (monograph 2448), with an OOI of three weeks, as evidenced by a significant reduction of lung 
lesion scores post-challenge. Only mild clinical signs (cough) were observed in two control pigs post-
challenge, and while none of the controls seroconverted, 32% of the vaccinates had seroconverted af-
ter three weeks. 

The DOI against M. hyopneumoniae was demonstrated to be 23 weeks after a single dose of IVP with 
minimum antigen content, as compared to a negative control group in the laboratory study. Weighted 
lung lesion scores following heterologous challenge with M. hyopneumoniae were significantly reduced 
in the vaccinated group, in compliance with the current Ph. Eur. monograph 2448. 

For PCV2, the predefined efficacy criteria were met and an OOI of two weeks for a vaccine with mini-
mum potency was shown, as evidenced by the significant reduction of viral load in blood (one study) 
and in lymphoid tissues (both studies), significant reduction of nasal (both studies) and faecal (one 
study) shedding and significant reduction of histological lesions in lymphoid tissues. In addition, vac-
cination was shown to induce a significant antibody response against PCV2, 14 days post vaccination. 

Two DOI studies show that Cirbloc M Hyo with sub-minimal PCV2 antigen content was efficacious in 
pigs of minimum age against a PCV2d challenge 23 weeks after vaccination, as revealed by the reduc-
tion of viraemia, reduction of viral load in all tissue samples and reduction of faecal (two studies) and 
nasal (one study) shedding. 

No clinical symptoms were provoked by the challenge studies; consequently, no difference was shown 
between the vaccinated and control groups in terms of body weight gain or morbidity/mortality. 

Field studies: 

The four clinical studies did not detect significant differences in overall morbidity or mortality between 
vaccinated and control groups. Overall mortality ranged between 2.33% and 16% in the control group. 

Clinical studies showed differences in PCV2 exposure between study farms. Vaccination resulted in a 
significant decrease in viraemia and faecal shedding, mainly at timepoints around the peak of viraemia 
and faecal shedding.   

At slaughter, the vaccinated group had significantly lower PCV2 loads in lungs and lymph nodes (ton-
sils, mediastinal, mesenteric and inguinal) compared to the control groups, in all four studies. 
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With regard to Mycoplasma hyopneumoniae, exposure also varied between the studies seen, e.g. by 
differences in lung lesion scores which varied between 44.34 and 101.84 for control groups. A signifi-
cant reduction in lung lesion scores was seen in three studies, but not in the farm with the lowest con-
trol group lesion score. For the supportive claim of reduced M. hyopneumoniae loads, significant reduc-
tions in the vaccinated group were found in both lung and tracheobronchial swabs in one study, where 
significantly reduced loads were found in the lungs only. For the other two studies, no significant differ-
ences in M. hyopneumoniae load were found between the vaccinated and the control group. The indi-
cation of reduced M. hyopneumoniae bacterial load, under field conditions, was found not to be sup-
ported by the data, in accordance with current guideline (EMA/CVMP/IWP/260956/2021). 

For body weight gain, two studies found significantly better average daily weight gain (ADWG) in the 
vaccinated group, whereas the other two studies did not detect a significant difference in ADWG be-
tween groups.  

Recommendations: 

Since one study is the only pivotal DOI study for the M. hyopneumoniae component in this dossier, the 
proposed DOI is accepted even though concerns remain about the possible impact of an intercurrent 
Actinobacillus pleuropneumoniae lung infection on the effect of the mycoplasmal part of the vaccine. The 
CVMP strongly recommends that in future applications all findings that might represent possible con-
founding effects must be clearly evident in the respective study reports and should be thoroughly inves-
tigated and discussed. It is of note that the dossier contains multiple studies with intercurrent disease 
(PCV2, streptococci; APP). In a 3Rs context, it is recommended to add more effort to prevent this type 
of incidents in future studies/applications. 

 

Part 5 – Benefit-risk assessment 

Introduction 

Cirbloc M Hyo emulsion for injection for pigs contains at least 184 AU of inactivated bacterin of Myco-
plasma hyopneumoniae, strain 2940, and at least 19.6 µg of recombinant baculo-PCV2d virus VLP an-
tigen (ORF2 capsid protein).  

Cirbloc M Hyo is given intramuscularly in the neck as a single dose of 2 ml to pigs from 3 weeks of 
age. Cirbloc M Hyo is intended for active immunisation of pigs to reduce viraemia, virus load in lungs 
and lymphoid tissues, and virus shedding caused by porcine circovirus type 2 (PCV2) infection, and 
severity of lung lesions caused by Mycoplasma hyopneumoniae infection, and to reduce the loss in 
body weight gain. The proposed withdrawal period is zero days. 

Cirbloc M Hyo is presented in packs containing 1 bottle x 50 ml (1x25 doses), 10 bottles x 50 ml 
(10x25 doses), 1 bottle x 100 ml (1x50 doses), 10 bottles x 100 ml (10x50 doses), 48 bottles x 100 
ml (48x50 doses), 1 bottle x 250 ml (1x125 doses), 6 bottles x 250 ml (6x125 doses), 1 bottle x 
500 ml (1x250 doses), and 6 bottles x 500 ml (6x250 doses). 
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Benefit assessment 

Direct benefit 

The proposed benefit of Cirbloc M Hyo is its efficacy in ‘For the active immunisation of pigs to reduce 
viraemia, virus load in lungs and lymphoid tissues, virus shedding caused by porcine circovirus type 2 
(PCV2) infection, severity of lung lesions caused by Mycoplasma hyopneumoniae infection, and to reduce 
the loss in body weight gain.’, which was investigated in a number of pre-clinical and clinical field studies 
conducted to an acceptable standard.  

The efficacy of the vaccine was adequately confirmed in the presence of low-to-medium levels of 
MDAs, but not in the presence of high MDA levels. The applicant proposed a claim for the reduction of 
bacterial load, but this was not consistently confirmed in the field studies. 

Onset of immunity:  
PCV2: 2 weeks after vaccination  
M. hyopneumoniae: 3 weeks after vaccination 
  
Duration of immunity:  
PCV2: 23 weeks after vaccination  
M. hyopneumoniae: 23 weeks after vaccination 

Additional benefits 

Cirbloc M Hyo increases the range of available immunisation options for PCV2 and M. hyopneumoniae 
in the EU. Cirbloc M Hyo is based on a new vaccine platform technology that further provides the con-
venience of single one-time dose for the entire production cycle.  

Risk assessment 

Quality 

Quality control of starting materials is adequately performed, and the cell bank system used for 
seed virus production, the cell bank system used for vaccine production, and the recombinant bacu-
lovirus system were appropriately tested and qualified. Validation reports of the non-compendial an-
alytical methods were provided, and stability data supporting the proposed shelf lives of the antigen 
and the finished product, as well as the in-use stability, were provided. Part 2 of the registration file 
is approvable. 

Safety 

Risks for the target animal 

Administration of Cirbloc M Hyo in accordance with SPC recommendations is generally well tolerated. 
The main reported adverse reactions include transient injection site swelling, elevated body tempera-
ture and lethargy.  

The safety of inactivated bacterin of Mycoplasma hyopneumoniae, strain 2940 and recombinant bac-
ulo-PCV2d virus VLP antigen (ORF2 capsid protein) in 3-week-old piglets was confirmed in a pre-clini-
cal safety study as well as in four field studies.  

Reproduction safety was not investigated as the product is only intended for piglets.  
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Risk for the user 

A user safety assessment in line with the relevant guidance document was presented. The worst-case 
scenario for user safety is considered to be self-injection. Appropriate safety advice/warning state-
ments are included in the SPC to mitigate the risks. 

Risk for the environment 

Cirbloc M Hyo is not expected to pose a risk for the environment when used according to the SPC rec-
ommendations. 

Risk for the consumer 

A residue study is not required. The withdrawal period is set at zero days. 

Special risks 

No special risks are indicated. 

Risk management or mitigation measures 

Appropriate information has been included in the SPC and other product information to inform on the 
potential risks of this product relevant to the target animal and user, as well as to provide advice on 
how to prevent or reduce these risks. 

User safety risks have been identified, mainly the risks associated with self-injection. Appropriate 
safety advice/warning statements are included in the SPC to mitigate the risks. 

Evaluation of the benefit-risk balance 

At the time of submission, the applicant applied for the following indication: “Active immunisation of 
pigs to reduce viraemia, virus load in lungs and lymphoid tissues, virus shedding caused by porcine 
circovirus type 2 (PCV2) infection, and bacterial load and severity of lung lesions caused by Myco-
plasma hyopneumoniae infection, and under field conditions, to reduce the loss in body weight gain.”  

The product has been shown in pre-clinical trials to be efficacious to reduce viral load in blood and 
lymphoid tissues, faecal and nasal shedding following PCV2 infection, as well as reducing lung lesion 
scores following challenge with M. hyopneumoniae. The applicant also proposed a claim for reduc-
tion of bacterial load under field conditions, but this was not consistently confirmed in the field stud-
ies.  

The product is well tolerated by the target animals and presents an acceptable risk for the environment 
when used as recommended and appropriate warnings have been included in the SPC. The withdrawal 
period is set at zero days. 

The CVMP agreed to the following indication(s): 

”For the active immunisation of pigs to reduce:  

-  viraemia, virus load in lungs and lymphoid tissues, virus shedding caused by porcine circovirus type 
2 (PCV2) infection,  

- severity of lung lesions caused by Mycoplasma hyopneumoniae infection, 

- the loss in body weight gain.“  
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Information on development, manufacture and control of the active substance and finished product has 
been presented and leads to the conclusion that the product should have a satisfactory and uniform 
performance in clinical use. It is well tolerated by the target animals and presents an acceptable risk 
for users and the environment when used as recommended. Appropriate precautionary measures have 
been included in the SPC and other product information. 

Based on the data presented, the overall benefit-risk is considered positive. 

Conclusion  

Based on the original and complementary data presented on quality, safety and efficacy, the Commit-
tee for Veterinary Medicinal Products (CVMP) considers that the application for Cirbloc M Hyo is ap-
provable since these data satisfy the requirements for an authorisation set out in the legislation (Regu-
lation (EU) 2019/6).  

The CVMP considers that the benefit-risk balance is positive and, therefore, recommends the granting 
of the marketing authorisation for the above-mentioned medicinal product. 
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