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SCIENTIFIC DISCUSSION 
 
I. SUMMARY OF THE DOSSIER 
 
Nobivac Bb is a lyophilised live vaccine containing Bordetella bronchiseptica strain B-C2.  The 
lyophilised plug and the accompanying solvent for the vaccine are both presented in glass vials 
(borosilicate type I).  The active ingredient is grown in a liquid culture medium, concentrated and may 
be stored for up to 14 days at 2-8 ºC.  The final product is prepared by blending the bacterial 
concentrate with buffer and stabilisers; this is filled into the vials and freeze-dried.  The solvent - water 
for injection – is filtered, filled into the vials and autoclaved. 
 
The vaccine is indicated for use in cats for active immunisation against Bordetella bronchiseptica.  
The vaccination schedule stated in the SPC is for vaccination of cats of 1 month of age and older.  A 
0.2 ml dose of vaccine is to be administered into one nostril. 
 
All safety studies were conducted on the relevant target species.  One laboratory study and two field 
trials were conducted.  The Applicant committed to provide the full study report of two ongoing field 
trials. 
 
Bordetella bronchiseptica has been identified as a secondary pathogen of upper respiratory disease in 
cats, and there is now strong evidence that this bacterium is a primary respiratory pathogen.  The 
intranasal route of administration is currently used for dog vaccines against Bordetella bronchiseptica.   
 
II. OVERVIEW OF PART II OF THE DOSSIER: ANALYTICAL ASPECTS 
 
II.A. QUALITATIVE AND QUANTITATIVE PARTICULARS OF THE COMPONENTS  
 
II.A.1 Composition 
 

Name of substance Quantity Function Reference 
 
Active substances: 
Bordetella bronchiseptica 

 
 
min. 106.3 cfu  
max. 107.3 cfu 

 
 
induction of immunity 
 

 
 
 
 

 
Stabiliser: 
Hydrolysed gelatin 
NZ Amine 
Sorbitol  
Na2HPO4.12H2O 
NaCl 
Na2HPO4.2H2O 
KH2PO4 

 
 
 
  
  
  
  
  
  
 

 
 
stabiliser 
stabiliser 
stabiliser 
buffer 
isotonicity 
buffer 
buffer 

 
 
Ph.Eur. 
U.S.P. 
Ph.Eur. 
Ph.Eur. 
Ph.Eur. 
Ph.Eur. 
Ph.Eur. 

 
Solvent: 
Water for injection to 

 
 
 0.2 ml 

 
 
solvent 

 
 
Ph.Eur. 
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II.A.2 Container 
 
The containers used for the vaccine and the solvent are type I glass vials compliant with both USP 
XXIII and PhEur 3.2.1.  The Certificate of Analysis originally supplied, certifies compliance with USP 
XXIII requirements for type I glass.  A further certificate of analysis showing compliance with the Ph. 
Eur. has been provided. 

Closures are halogenobutyl rubber stoppers to Ph. Eur. 3.2.9.  A Company certificate of analysis has 
been provided.  Additional information on the testing of the stoppers was provided. The vials are 
sterilised by autoclaving at 121°C for at least 30 minutes, by dry heat at ≥232°C for at least 2.5 hours, 
or dry heat of ≥280°C for at least 8 minutes.  The stoppers are autoclaved at 121°C for at least 30 
minutes or sterilised by dry heat of ≥232°C for at least 2.5 hours. 

 

II.A.3 Development Pharmaceutics 
 
Development of the product is described.  The vaccine was developed in the USA in accordance with 
US national regulations.  Tests were therefore carried out in accordance with 9CFR requirements.  
Additional tests have been carried out at the manufacturing site of the Marekting Authorisation Holder 
at Boxmeer in the Netherlands to satisfy Ph. Eur. requirements. 

The Applicant refers to the efficacy expert report to justify the need for an intra-nasal Bordetella 
bronchiseptica vaccine for cats.  The strain used in the vaccine is the same as that already used in the 
Applicant’s vaccine against kennel cough in dogs.  The case is made that no different types are 
described for Bordetella bronchiseptica and that strains that are efficacious in the U.S.A. should also 
be efficacious in Europe, and also that strains that are efficacious in dogs should also be efficacious in 
cats. At the request of CVMP the applicant further justified the choice of vaccine strain and 
seroprevalence varies from 24-79%, with isolation rates of 3-10%. Molecular typing studies showed 
no evidence of species specificity.  

The pharmaceutical development of the vaccine, as described, is typical for this type of vaccine.  It 
comprises preparation of the bacterial component followed by mixing with the stabiliser and 
subsequent freeze-drying.  

The relationship between the dose per vial and the dose actually administered was addressed and a 
visual demonstration of the method of administration to cats at the oral explanation.  The solvent vial 
contains 0.5 ml, which  allows 0.3ml to be aspirated and mixed with the freeze-dried pellet. 0.2 ml of 
the reconstituted vaccine is aspirated for administration. An overage was shown to be necessary since 
it is not possible to aspirate the whole content of the vial containing the reconstituted vaccine into a 
syringe. The residual living bacteria remain in the closed vial and hence pose no risk as they are not 
left in opened vials. Vials are for single use only. 

 
II.A.4 Composition of the batches used in the clinical trials 
 
The batch protocols (where available) and certificates of analysis for all batches of vaccine used in the 
various safety and efficacy studies were provided. Since some of the batches were prepared in early 
development phase not all Quality Control tests have been performed on every batch. However, all 
batches were tested for potency.  
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II.B. Method of preparation 

 
II.B.1. & 2.Method of preparation 
 
A flow chart of the method of preparation is presented and the method is described in detail. 

Freeze-dried working seed is rehydrated and used to inoculate  flasks of liquid medium.  The 
inoculated flasks are incubated at 37°C ± 1°C, after which it are used to inoculate a fermenter. The 
inoculum level may vary, but the variation in inoculum volumes of this order is of practical 
significance. The maximum inoculation level is only used to ensure successful inoculation of large 
fermenters.  The fermenter culture is maintained aerobically, with aeration and agitation, at a 
temperature of 37°C ± 1°C.  pH is monitored and controlled by addition of sterile HCl or sterile 
NaOH. 

The culture is harvested at OD625>1.  The harvest is cooled to 4°C then concentrated.  It is then rinsed 
in a filtration unit until the permeate is colourless – this gives a further concentration.  The final 
concentrate may be stored for up to 14 days at 2-8°C before use. 

Preparation of the final product involves mixing the bacterial concentrate with stabiliser and buffer, 
filling into sterilised vials and freeze-drying.  The Applicant confirmed that the filling volume of the 
vaccine bulk for one dose is 0.6 ml.  
 
The vials are sealed with stoppers under vacuum. The applicant also confirmed the minimum and 
maximum passage level of the finished product is x+3. 
Production of the solvent water for injections (Ph. Eur.) is described, which is filled into vials as 
volumes of 0.5 ml (for 1 dose).  Since the recommended volume to be administered is 0.2 ml per dose, 
this volume is adequate to reconstitute the freeze-dried vaccine for 1 dose.  The solvent is filtered 
through a 0.22 µm filter just before filling and sterilised after filling by autoclaving at 121°C for at 
least 15 minutes.  
 
II.B.3 Validation studies 
 
IT was not considered that any validation studies are applicable. 
 
 
II.C. STARTING MATERIALS 
 
The Applicant stated that the production and control of starting materials follows the 
recommendations of the EU note for guidance concerning the limitation of the risk of transmitting 
agents causing spongiform encephalopathy via veterinary medicinal products. 
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II.C.1 Listed in a Pharmacopoeia 
 
These were listed as follows: 
Ingredient Pharmacopoeia reference Certificate of 

analysis 
Comments 

Sorbitol Ph.Eur. Monograph 0435 supplied Complies 
Na2HPO4.12H2O Ph.Eur. Monograph 0118 supplied Complies 
NaCl Ph.Eur. Monograph 0193 supplied Complies 
Na2HPO4.2H2O Ph.Eur. Monograph 0602 supplied Complies 
KH2PO4 Ph.Eur. Monograph 0920 supplied Complies 
Purified water Ph.Eur. Monograph 0008 supplied Complies with 1997 

monograph – 
compliance with 2000 
monograph shown 

Water for injection Ph.Eur. Monograph 0169 supplied Certificate provided 
Hydrolysed gelatin Ph.Eur. Monograph 0330 supplied Complies 

Biological origin – see 
below 

NZ amine U.S.P. (copy of 
monograph on pages 
368-369) 

supplied Complies 
Biological origin – see 
below 

 
A certificate of analysis for purified water, showing compliance with the Ph.Eur. 2000 monograph, 
was supplied on request. The hydrolysed gelatin and NZ amine are materials of biological origin.  
Information is provided as follows: 
 
Hydrolysed gelatin  

This material is supplied by Croda Colloids, Stoess/Celita group, Italgelatine and/or Delft Gelatin.  
EDQM Certificates of Suitability (no. R0-CEP 2000-113-Rev 00, R0-CEP 2000-119-Rev 00, R0-CEP 
2000-312-Rev 00 and R0-CEP 2000-104-Rev 00) are provided. It is a constituent of the stabiliser. 

 

NZ amine 

This is prepared from casein and lactose derived from bovine milk and enzymes derived from porcine 
tissue.  A certificate of origin provided by Quest indicates that the bovine material is sourced from 
material of Australian, New Zealand or U.S.A. origin while the porcine material is obtained from the 
U.S.A.  A statement, also from Quest, confirms that the ruminant milk derived materials are derived 
from milk sourced from healthy animals in the same conditions as milk collected for human 
consumption and that no other materials of ruminant origin are used. At the request of CVMP the 
Applicant agreed only to use other manufacturers which meet exactly the same specifications as those 
for Quest and only to use milk sourced from healthy animals. 

This material is a constituent of a stabiliser. 
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II.C.2 Not listed in a Pharmacopoeia 
 
C.2.1.  Starting materials of biological origin 
 
Bordetella bronchiseptica  

The Bordetella bronchiseptica strain was obtained by Intervet in 1992.  The original strain was 
isolated in the early seventies from the trachea of a healthy dog.  A Master Seed was prepared 
following passage on 5% sheep blood agar plates by suspension in stabiliser.  The blood agar plates 
used blood obtained from sheep sourced from the USA – see below.  Aliquots were frozen in liquid 
nitrogen. 

The Master seed is designated as: B. bronc. MS ACQ #B40-92 B-C2 091792.  Testing for freedom 
from extraneous viable bacteria and fungi was done according to the 9CFR method (§113.27 – 
monograph included).  Identity was confirmed by conventional techniques. Molecular characterisation 
of the vaccine strain would have provided additional information on the identity of the seed bacterium, 
but this was not conducted. The applicant used conventional techniques to characterise the vaccine 
strain and the pertactin gene was sequenced, which is acceptable. . Data was presented on the 
differentiation of the vaccine and wild strains using a combination of haemolytic activity and pertactin 
sequencing. 

Working seed stock is prepared by culture in liquid culture medium followed by lyophilization.  
Storage is at ≤-20°C.  Testing for freedom from extraneous viable bacteria and fungi is according to 
the 9CFR method.  Identity is confirmed as for the Master seed stock.   There are no specific titre 
requirements for the Bordetella bronchiseptica Working Seed stock but the Applicant states that it 
should be in the same range as the current seed. An upper and lower specification acceptance limit for 
the inoculum is not feasible and the applicant pointed out that the concentrated bacteria are counted 
over two days and that the final blending of the bulk vaccine is based on these results, to guarantee a 
consistent final product.  A lot of Working Seed is considered adequate for vaccine production if the 
vaccine can be prepared as described in the dossier and passes the final product tests. 

The Working Seed 091399 is the current Working seed and batch protocol was provided. 

 

Tryptose phosphate broth  

The only ingredient of biological origin is tryptose.  This is obtained from bovine and porcine species.  
A certificate of analysis is provided.    A certificate indicates that the only material of bovine origin is 
casein; confirmation was received that this is derived from milk sourced from healthy animals in the 
same conditions as milk collected for human consumption and that no other materials of ruminant 
origin are used.  

For use, this medium is filter sterilised (0.22µm filter). The Applicant justified the use of this method 
of sterilisation instead of autoclaving because experience with other vaccine strains showed that 
autoclaving lowered the yield. During production, the components of animal origin are subjected to 
heat treatments (supplier’s statement provided) and the Applicant considers that, because both of these 
materials are used only in the production of the Bordetella component, the amount of potential viruses 
present will not increase during the production procedure.  An analysis of the risk of contamination 
with the bovine and porcine extraneous agents specified in the guidelines is presented.  Some are 
stated not to be present in the country of origin, others are known to be inactivated by the regimes 
used, and others would be detected by the general extraneous agents test.  Each lot complies with 
Ph.Eur 5.25 and methods were presented which are used to detect the presence or absence of the viral 
agents which are not inactivated by the heating regime. Extensive supporting published literature is 
provided.  The Applicant stated that, where it cannot be justified that the agent could not be present in 
the medium, a specific test will be carried out on each lot of TPB. 

 

Trypticase soy broth  

The Applicant stated that materials of animal origin used in this medium are casein from bovine 
species and tissue from non-bovine (porcine) species.  A certificate of analysis is provided.  
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Information on heat treatments applied during manufacture is supplied. The applicant confirmed that 
the casein will only be sourced from milk of healthy animals and that no other material of ruminant 
origin are used. 

For use, this medium is filter sterilised (0.22µm filter). The Applicant justified the use of this method 
of sterilisation instead of autoclaving because experience with other vaccine strains showed that 
autoclaving lowered the yield. During production, the components of animal origin are subjected to 
heat treatments (supplier’s statement) and the Applicant considers that, because both of these materials 
are used only in the production of the Bordetella component, the amount of potential viruses present 
will not increase during the production procedure.  An analysis of the risk of contamination with the 
bovine and porcine extraneous agents specified in the guidelines is presented.  Some are stated not to 
be present in the country of origin, others are known to be inactivated by the regimes used, and others 
would be detected by the general extraneous agents test.  Each lot complies with Ph.Eur 5.25 and 
methods were presented which are used to detect the presence or absence of the viral agents which are 
not inactivated by the heating regime. The Applicant stated that, where it cannot be justified that the 
agent could not be present in the medium, a specific test will be carried out on each lot of TSB. 

 

The Applicant provided written specification for NZ Amine, TPB and TSB that stated only milk from 
healthy animals and fit for human consumption shall be used in the production of these materials and 
that no other materials of ruminant origin were used during their manufacture.  The Applicant 
provided a commitment that any future supplier of these materials shall meet this specification (in 
addition to the current suppliers mentioned in the dossier from which statements of compliance have 
already been obtained). 
 

Blood agar plates  

These were used for production of the Bordetella bronchiseptica master seed.  A certificate of origin 
of the materials of animal origin used in these plates is provided.  This indicates that the plates were 
manufactured using bovine materials from Australia, New Zealand, Argentina, Brazil and Uruguay, 
porcine materials from the U.S.A., Canada and Italy, and ovine blood from the U.S.A. The possible 
risk caused by extraneous agents in the blood agar plates due to starting materials, was shown to 
comply with Ph.Eur. general method 5.2.5 reducing the titre of potential contaminants by at least 106. 

 
Conclusion on TSE risk 
 
The starting materials of animal origin used in the production of the final product comply with the 
current regulatory texts related to the TSE Note for Guidance (EMEA/410/01-Rev.1) and Commission 
Directive 1999/104/EEC. 
 
C.2.2. Starting materials of non-biological origin 
 
Sodium hydroxide and hydrochloric acid 

Certificates of analysis are supplied.  Materials used are Ph. Eur. grade according to monographs 0677 
(NaOH) and 0002 (HCl). 

 

Antifoam 

 A certificate of analysis is presented 

C.2.3. In House preparation of media 
 
Liquid culture media 

The media are dissolved in purified water and then filter sterilised (0.22µm filter). 

 

TSB medium  
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The ingredients are prepared in purified water.  The medium is then filter sterilised (0.22µm filter). 

 

Lyophilization stabiliser 

 The ingredients are dissolved in purified water and the medium is sterilised by autoclaving at 121°C 
for 15 minutes. Specifications and a certificate of analysis for the components of the medium were 
provided on request. The Applicant confirmed that the composition of the stabiliser used to prepare the 
Master seed was identical to the lyophilization stabiliser. 

 

Stabiliser  

 The ingredients are dissolved in purified water and the medium is sterilised by autoclaving at 115°C 
for 30 minutes.   A higher temperature “caramelises” the sugar component. The choice of heat 
treatment for Stabiliser was justified and the choice of validation method (as terminal sterilisation is 
not possible) based on the Note for Guidance on sterilisation using moist heat with F0>8 mins as 
recommended in this situation. 

 

Buffer  

The ingredients are dissolved in purified water and it is sterilised by autoclaving at 121°C for 30 
minutes. 

 

 

II.C.3 Packaging Material  
 
Not applicable 
 
 
 
II.D. CONTROL TESTS DURING PRODUCTION 
 
Bordetella bronchiseptica 
• Cultures are monitored by optical density at 625 nm. 
• Purity of the culture is checked on sheep blood agar plates.  No specific colonies may grow. 
• The identity of the culture is checked using colonies from the blood agar plates. 
• Viable count - after concentration, ten-fold dilutions are counted on sheep blood agar plates. 
• A test on purity is carried out using gram staining of representative colonies grown on a sheep 

blood agar plate.  Only cultures that stain as gram negative rods or coccoid rods will be used for 
production. 

 
Production of final product 
• The amount of fill is checked and recorded every 15-20 minutes during filling. 
 
Results of in-process tests on three consecutive batches of each antigen are presented. The Applicant 
agreed to set a limit with regard to the colony count from which the final vaccine blending is done. 
Specifications with regard to the amount of fill for both the vaccine and solvent were provided  as 
were results for three production runs. 
 
Stability of the Bvg phase of the vaccine strain was demonstrated using the reversion to virulence 
study and it was shown that all re-isolated Bb were phase III. The risk for phase switching is highest 
during animal passage and therefore it is concluded that the Bvg phase is also stable during 
production. 
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II.E. CONTROL TESTS ON THE FINISHED PRODUCT 
 
A flow chart indicated the tests that are carried out after filling, lyophilization and sealing. 
 
 
II.E.1 General characteristics of the finished products 
 
• Vacuum:  Carried out on each vial before shipment using a high voltage discharge method. 

• Final (visual) inspection:  checking correct code on capsule. 

 

II.E.2 Identification and assay of active ingredients 
 
• Test on product purity and identity of Bordetella bronchiseptica:  Carried out on every batch 

according to 9CFR. The SOPs are included for purity and identity.  Ten containers of vaccine are 
tested.  Growth should be Bordetella bronchiseptica only.  It was shown that the Bordetella strain 
does not grow in either fluid thioglycollate medium or soy casein digest medium and that the 
criteria for a satisfactory purity test are as follows: 

      - no growth in fluid thioglycollate medium 
      - no growth in soy casein digest medium 
      - homologous growth of very small, convex, smooth colonies on tryptic soy agar plates with 5% 

sheep blood. 
      - homologous growth of very small, convex, smooth colonies on Bordet-Genou agar plate. 

 The “USA” SOP indicates that contamination in as many as 10% of vials would be acceptable but 
does not specify a maximum level of contamination or identification of contaminants. The 
Applicant indicated that for the European market the release requirement for the test will be “no 
contamination”. 

 
• Bordetella bronchiseptica titre:  Carried out on every batch to ensure that batch complies with 

minimum titre.  Duplicate samples are tested by serial 10-fold dilution and enumeration after 
plating on 5% sheep blood agar and incubating at 37°C for 2 days.  The titre is required to be at 
least 107.0 cfu per dose, but not more than 107.3 cfu per dose.  The SOP is provided. 

 
The Applicant confirmed that no test for pH of the reconstituted product is required as this is a freeze-
dried product. 
Bacterial viable counts on the finished product will be carried out using each of at least three 
containers.  The titration control is a standard production batch of Nobivac KC and satisfactory 
validation data for this test were submitted. The Applicant clarified that the minimum titre per dose 
was measured on at least three containers and not on individual containers. The mean of the individual 
results are taken to establish the titre of the lot and a maximum titre was set of 7.3. This was 
considered acceptable. 
 
The Applicant committed to providing the individual titration results from the three vials examined as 
part of the batch release potency test for the first ten batches to be marketed in the European Union. 
The need to continue to provide this data will be reviewed at this time. 
 

II.E.3 Identification and assay of adjuvants 
 
Not applicable 
 
 
II.E.4 Identification and assay of excipients constituents 
 
Not applicable 
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II.E.5 Safety tests 
 
Safety:  Carried out on every batch.  Two healthy cats (the SOP states that any age may be used) are 
vaccinated with a 10× dose of vaccine by the recommended route.  The animals are observed for 14 
days for adverse effects attributable to the vaccine.  No abnormal reactions attributable to the vaccine 
should occur.  Transient sneezing and/or serous ocular or nasal discharge of no more than two 
consecutive days duration and no more than four days total during the 14 day observation period are 
considered to be normal reactions.  The SOP is included. 

The Applicant agreed to use only seronegative kittens for batch safety testing. 

The Applicant gave the commitment that only weaned cats of between 6 and 14 weeks of age shall be 
used in the batch safety test and that unweaned kittens of less than 6 weeks of age shall not be used.  
Taking this and the following points into account, the company shall provide an updated protocol for 
the batch safety test in cats. For the first ten batches, temperature measurements will be included in the 
safety test. The intervals for temperature measurement proposed by the applicant are acceptable, but 
an additional time point shall be added at two days post vaccination i.e. days 1, 2, 3, 5, 7, 9, 11 and 14 
of the test.  In view of the use of transponders, acceptance criteria shall be set in relation to the 
baseline temperatures of the cats measured on a number of occasions before vaccination rather than in 
absolute terms.  It is considered that a temperature rise of up to between 1-1.5 °C above baseline on up 
to two consecutive measurements is considered acceptable. 
The Applicant committed to perform temperature measurements (by means of thermometers or 
transponders) on cats used in the batch safety data for the first ten production batches released onto the 
EU market. The data will be provided to the CVMP when available, or an interim report shall be 
provided at the end of two years if data from 10 batches is not available by this time.  
 
The Applicant also provided detailed results of 3 batches tested for safety using a 10 fold overdose. 
 
II.E.6 Sterility and purity tests 
 
See section II.E.2. 
 
II.E.7 Inactivation 
 
Not applicable 
 



 

CVMP/911/02 10/29 
EMEA 2002 

II.E.8 Residual humidity 
 
• Residual moisture:  Carried out on every batch according to 9CFR.  Moisture content should be 

≥0.2% and ≤3.5%.  The SOP is provided. 

The Applicant explained with regard to the minimum specification fixed at 0.2 % that there is some 
fluctuation in the results of the test for residual moisture and, therefore, the limits should not be based 
on a limited number of batch results. The Applicant provided the data and argued that if this data was 
used to calculate the normal distribution with 95% lying within ± 2s of the mean, which is generally 
accepted for this type of tests, the expected range would be 0.0% - 4.0%. Therefore, the proposed 
range of 0.2% -3.5% was justified. The same holds true for the maximum specification fixed at 3.5%. 
 
 
II.E.9 Batch to batch consistency 
 
Manufacturer’s batch protocols for three consecutive batches were presented.  All complied with the 
required specifications. 

 
Final product tests on the solvent 
 
• Contents:  Tested by weighing to ensure that the contents are within the limit set for the product.  

Release requirements: 
  1 dose presentation 0.45-0.55 ml 

The SOP is provided. 
 
• Appearance:  A visual inspection to check on the quality of the product, which should be a clear, 

colourless liquid.  The SOP is provided. 
 
• Confirmation of identity:  This is a test for phosphate, the result for which should be negative.  A 

justification for the use of this test is provided.  This is the only solvent manufactured by the 
Applicant that does not contain phosphate.  The SOP was provided. 

 
The Applicant provided the results of the vacuum test performed on the lyophilisate, and of the tests 
performed on the vials of solvent (identification, content). The Applicant also provided the results of 
the final tests on three batches of solvent and batch protocols on 2 batches with a release titre with the 
limits proposed in the original application. 
 
II. F. STABILITY 
 
II.F.1 Stability of the bulk antigen 
 
The final bacterial concentrate may be stored for up to 14 days at 2-8°C before blending into the final 
product.  No data are presented to support this, but if the live antigen became inactivated during 
storage this would result in inadequate titres in the final product and the batch would be rejected. 

 

II.F.2 Stability of the finished product 
 
Stability studies are being conducted using three batches of vaccine.  However, only 9 months data for 
two batches and 6 months data for one batch are included in the dossier.  The Applicant has also 
included stability data for the Bordetella bronchiseptica component of Nobivac KC.  This indicated a 
decrease in titre of 100.7 over the course of 30 months.  This information has been used to set a 
minimum release titre 107.0 (on the basis that efficacy has been demonstrated with a vaccine containing 
106.3 per dose and allowing for a 100.7 decrease during storage), which the Applicant considers to be 
adequate to support a shelf life of 27 months.  However, the titre of Bordetella bronchiseptica in 
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Nobivac KC is much higher than in Nobivac Bb, Nobivac KC contains an additional viral component, 
and the stability of the bacteria in the two products may not be comparable.   

The Applicant provided acceptable data on stability using pilot batches and acceptable results on 
accelerated stability testing. 

 
II.F.3 Stability of the reconstituted product  
 
Stability after reconstitution has been investigated for one batch stored at room temperature for up to 
four hours.  The results indicate that the titre did not decline during this period.  This supports the 
recommendation in the SPC that the vaccine should be used within 4 hours of reconstitution. 

 
III. SAFETY ASSESSMENT (PHARMACO-TOXICOLOGICAL) 
 
III.A. INTRODUCTION 
 
Nobivac Bb is a lyophilised live vaccine, containing at least 106.3 CFU, but not more than 107.3 CFU, 
of Bordetella bronchiseptica per 0.2 ml dose as active ingredient. No adjuvant or preservative is 
included.  The vaccine is intended for cats from at least 1 month of age and is administered 
intranasally into one nostril only. Cats should be vaccinated once, at least 72 hours prior to the period 
of anticipated risk, and revaccinated annually. 

Safety studies have been carried out in the target species, cats, and relevant non-target species to 
which the vaccine may spread and which are susceptible to one of the live vaccine strains. 

 

 
III.B. GENERAL REQUIREMENTS 
 
Requirements for demonstrating the safety of the vaccine are specified in the 'Requirements for 
immunological veterinary medicinal products' (Title II, part 8 of the Annex to EC directive 
92/18/EEC), Ph. Eur. monograph 0062 ‘Vaccines for veterinary use’ and CVMP guideline III/5736/94 
‘Specific requirements for the production and control of live and inactivated vaccines for cats and 
dogs’. 

 

 
III.C. LABORATORY TESTS  
 
A single GLP laboratory study has been conducted to investigate the safety of one dose, an overdose 
and a repeated dose of the vaccine.  The spread of the vaccine strain to in-contact cats was also 
investigated in this study. 

 

Study on the safety and spreading of live Bordetella bronchiseptica vaccine in kittens after intranasal 
vaccination   

The safety and spreading of live Bordetella bronchiseptica vaccine was tested in 15 susceptible 
kittens, which had been shown to be culturally and serologically negative for Bordetella 
bronchiseptica.  The ages of most kittens ranged between 31 and 33 days, with one kitten 42 days old.  
The vaccine was tested as a repeated dose (in 6 kittens) and as an overdose (in 6 kittens).  The other 3 
kittens served as in-contact controls. The release titre of the batch of vaccine used was 107.6 cfu per 
dose, but it is noted that the vaccine was used only 7 months before the end of its indicated shelf life 
and re-titrations carried out at the time of use indicated titres of only 107.1 (first dose) and 107.3 
(repeated dose). 

Clinical signs were monitored for 42 days after the first administration of vaccine.  Reactions were 
limited to transient increases in temperature and occasional sneezing.  These reactions are commented 
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on further below.  A clear ocular discharge was observed in two cats one occasion only; the Applicant 
considers that these were probably not related to the vaccine. 

The isolation results show that the Bordetella vaccine spreads via the oro-nasal route to contact 
animals and persists for at least 6 weeks in kittens. 

The maximum release titre of 107.3 cfu/0.2 ml for the batch used in this study was explained. The batch 
used for the GLP safety study had a titre of 107.6 in June 1996. This was one of the first batches of the 
product and it was only used for research purposes. For these types of batches usually a provisional shelf 
life between 12 and 18 months is given.  The study started in February 1997 and a titre of 107.1 was 
measured by the R&D Department. One month later the titre was established as 107.3. This decrease in 
titre (0.3 log10 during 8 months) is in accordance with the decrease measured in the stability studies 
and therefore a maximum titre of 107.3 is justified. 
The original batch protocol for the batch used was provided and it confirmed that the batch conforms 
to the quality part of the dossier and the solvent conforms to the quality part of the dossier. 
 
The Applicant satisfactorily explained the differences between the method described to determine the 
Bordetella bronchiseptica titre in the quality part of the dossier and the method used to confirm 
immunisation dose in this study. There were two reasons for the differences encountered: 
1. The titration by the R&D Department of the Applicant was performed on blood plates prepared from 

Blood Agar base No. 2 supplemented with 5% sheep blood, while the QC Department of the 
Applicant uses Tryptic Soy Agar plates that are also supplemented with 5% sheep blood.  

2. The titration by the R&D Department was performed using plastic rods to lawn the plates, while the 
QC Department uses glass rods to lawn the plates. 

With respect to point 1 above it might be possible that the vaccine strain grows better on Tryptic Soy Agar 
based sheep blood plates than on Blood Agar Base No.2. based sheep blood plates.  
With respect to point 2, it is generally known that bacteria stick much more to plastic than to glass, and, 
therefore, it is possible that the use of plastic rods influenced the titre.  
However, as the titre measured at repeated dose treatment was in line with the data of the stability studies, 
it is justified to conclude that both methods will give a similar result. 
 
The Applicant clarified that in a limited number of cases the vaccine strain can be re-isolated from 
oro-pharyngeal swabs up to one year after vaccination. 
 
The statistical analysis of the data taking into account the very limited number of animals used in these 
studies was acceptable. 
 
 
III.C.1 Safety of the administration of one dose 

The only significant signs observed following administration of a single dose of vaccine were sneezing 
on one occasion only for three of the six kittens. Consequently a statement on sneezing was included 
in the SPC. 

 
 
III.C.2 Safety of an administration of an overdose. 

Occasional sneezing was observed in 4 of the six kittens.  Three kittens had marginally raised 
temperatures. On one occasion a slightly raised temperature was measured more than 30 days after 
administration of the vaccine. Two of six kittens immunised with a 10x overdose and one of six kittens 
immunised with a repeated dose still had low maternal antibodies to Bordetella bronchiseptica. The 
Applicant explained that all kittens used were born from SPF queens free from Bordetella bronchiseptica. 
However, its known that every cat develops low titres of aspecific antibodies during their life, possibly 
due to cross reaction with antigens of other gram negative bacteria, which are measured in the ELISA to 
detect antibodies against Bordetella bronchiseptica. Even SPF cats that remain free from Bordetella 
bronchiseptica during their whole life. These aspecific antibodies can be transferred as maternally derived 
antibodies from queens to kittens. Therefore, titres < 24 are regarded as aspecific. The titres measured in 
four of the kittens were all < 24, and, therefore, regarded as aspecific. This is substantiated by the obtained 
results, since these four kittens did not behave different compared with the other animals in the respective 
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groups.  Therefore it is justified to conclude that the all kittens used were fully susceptible to the vaccine 
strain. 

 

The minimum recommended age for vaccination was set at one month. For practical reasons the cats 
used in the onset of immunity (OOI) study were 8 weeks of age. Cats of a younger age had to be 
housed with their mothers which makes the design of the OOI study more complicated (more rooms 
required). According to 81/852/EC efficacy should be demonstrated in each category of target species. 
There is no requirement that the animals used should be of the minimum age. Therefore, the animals 
used in the OOI study were suitable for this purpose.  
Severity of clinical signs induced by B. bronchiseptica infection seems to be dependent on the age of 
the cats affected by this agent.  
It was considered that the minimum age of vaccination of 1 month was acceptable and a clear 
statement that the onset of immunity has only been demonstrated in 8-week-old cats was introduced in 
the SPC.  
 
III.C.3 Safety of the repeated administration of one dose. 

After the second dose of vaccine, occasional sneezing was observed for 3 kittens.  Slightly raised 
temperatures were seen in two kittens; in one case this lasted from day 18 to day 35 of the study. The 
animals in the safety studies were observed for an adequate length of time. 

 
III.C.4 Examination of reproductive performance 

Safety for pregnant or lactating animals was not investigated. 

Consequently the SPC was amended to include the statement not to use the product in pregnant and 
lactating queens. 

 

III.C.5 Examination of immunological functions 

The absence of studies on immunological functions was justified as it has been shown that wild type 
Bordetella bronchiseptica produces extracellular adenylate cyclase toxin/haemolysin, which inhibits 
the respiratory burst of macrophages and prevents phagocytic activity of neutrophils.  This toxin 
action helps the bacterium evade host immune system defences. The Bordetella vaccine strain does 
not produce extracellular adenylate cyclase toxin/haemolysin. Therefore, it is not expected that the 
immunological functions are adversely affected. As the Bordetella bronchiseptica vaccine strain 
multiplies only in the upper respiratory tract and does not infect or affect organs or cells of the 
immune system, the lack of specific examination of immunological functions is justified. 
 
 
III.C.6 Special requirements for live vaccines 
 
C.6.1. Spread of the vaccine strain 

In the study referred to by the Applicant the vaccine strain spread to all three non-vaccinated in-
contact kittens.  It was, therefore, concluded that the vaccine strain will spread to in-contact animals. 
 
In view of the ability of the vaccine strain to spread, the Applicant has investigated the safety of the 
vaccine strain for pigs and dogs.  Both of these species are known to be susceptible to Bordetella 
bronchiseptica. 

Study on the safety test of the Bordetella strain of live canine parainfluenza-Bordetella bronchiseptica 
vaccine in young piglets  

The vaccine used in this study was a combined Bordetella bronchiseptica/canine parainfluenza 
vaccine (Nobivac KC) which contains a much higher titre of Bordetella than Nobivac Bb.  This was 
administered intra-nasally as an overdose (109.73 CFU of B. bronchiseptica per dose) to six 3-day-old 
piglets, which had been shown to be negative for Bordetella bronchiseptica and Pasteurella multocida 
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isolation and antibodies.  During the 4 weeks test period after vaccination, Bordetella bronchiseptica 
was re-isolated from all piglets.  Re-isolation rates peaked at day 13, after which they started to 
decrease.  During the 27 day observation period after vaccination, 3 pigs sneezed on one or two 
occasions and one pig showed some nasal discharge on two occasions.  No other significant 
respiratory disease signs were noted.  At post-mortem examination, no signs indicative for respiratory 
disease or atrophic rhinitis were found.  Mean rectal temperatures remained within normal limits and 
the piglets had a normal mean daily weight gain of 282 grams.  It is concluded that the vaccine strain 
of Bordetella bronchiseptica is safe for pigs. The Applicant confirmed that this study was performed 
according to GLP principles. 

Following a question on the study design the Applicant confirmed that a similar study carried out on 
piglets previously had been published. Three Bordetella bronchiseptica strains were intranasally 
administered (106 cfu) to 12 days old piglets. The animals were post mortem investigated at 25 days 
after infection. One of the strains (B58, haemolysin/adenylate cyclase positive) induced severe signs 
of atrophic rhinitis. A phase III variant (thus haemolysin/adenylate cyclase negative like the vaccine 
strain in Nobivac Bb) of this strain called B65, failed to cause turbinate atrophy in pigs. This 
substantiates the study performed by the Applicant that phase III variants of Bordetella bronchiseptica 
do not induce atrophic rhinitis in pigs. 
It is generally known that it is very difficult to set up a challenge protocol for Bordetella 
bronchiseptica induced atrophic rhinitis in pigs. This is confirmed by Ph.Eur. monograph 1361: “for 
vaccines containing P. multocida dermonecrotic exotoxin (with or without cells of P. multocida) and 
cells and/or antigenic components of Bordetella bronchiseptica only a combined challenge is required 
and no single Bordetella bronchiseptica challenge”. As the inclusion of positive controls for safety 
tests is also not required by both Directive 92/18 EC and Ph.Eur. 5.2.6, the Applicant satisfactorily 
justified the absence of positive controls. 

 

Study on the safety evaluation of a canine parainfluenza-Bordetella bronchiseptica vaccine, modified 
live virus, avirulent live culture in two week old puppies  

This study was stated to have been conducted to comply with 9CFR 113.316(b) and was not to GLP.  
The vaccine used was a combined Bordetella bronchiseptica/canine parainfluenza vaccine (Progard 
KC). was administered as a single dose intra-nasally to 101 beagle puppies.  Twenty-seven additional 
puppies were used as controls.  The titres of the vaccine used are not indicated in the report. No 
serological investigations were carried out so the serological status of the puppies before vaccination is 
uncertain.  The statement that “all experimental puppies were derived from non-CPI susceptible 
bitches” suggested that they may have been immune and therefore that the puppies could have had 
MDA. These results of this study could therefore be regarded as providing anecdotal supporting 
evidence only.  No adverse reactions were observed in any of the vaccinated puppies. 

The SPC contains a warning that “Dogs, pigs and unvaccinated cats may react to the vaccine strain 
with mild and transient respiratory signs.  Other animals, like rabbits and small rodents have not been 
tested.” 

The CVMP concluded that while this study had deficiencies with regard to demonstrating the safety of 
the vaccine strain for dogs, it should be noted that a vaccine which contains a higher titre (≥108.0 CFU 
per dose) of the same strain of Bordetella bronchiseptica (Nobivac KC) is already authorised for intra-
nasal administration to dogs in several European countries.  It was therefore accepted that the vaccine 
strain was safe for dogs. 

 
C.6.2. Dissemination in the vaccinated animal  

The Applicant stated that dissemination was limited to the throat and nasal secretions.  In all species 
Bordetella bronchiseptica infection is limited to the respiratory tract and there is no literature available 
in which isolation of Bordetella bronchiseptica from faeces or urine of any species is described. This 
was confirmed for the vaccine strain by inoculation into dogs. Healthy SPF puppies were inoculated 
intranasally with a 1000-fold overdose (based on maximum titre Nobivac Bb cat) of the Bordetella 
vaccine strain. Rectal swabs and urine were investigated for the presence of the vaccine strain 
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following 5 weeks from the day of inoculation. The vaccine strain could not be isolated from the urine 
or rectal swabs during the whole period.  
 
C.6.3. Reversion to virulence of attenuated vaccines 

A single reversion to virulence study has been conducted in four to six week old kittens.  This 
American study does not appear to have been conducted in accordance with GLP. 

The kittens were culturally and serologically negative for Bordetella bronchiseptica at the beginning 
of the study.  They were grouped according to their ages so that they were approximately six weeks 
old when they were exposed to the bacteria. 

The vaccine used was at the eighth passage from the master seed; this is not in accordance with the 
guidelines, which specify that the passage which is least attenuated between the master seed and the 
final product should have been used. 

Three days after vaccination with 108 CFU, each of the nares was swabbed three times and one swab 
was used to inoculate the nares of two previously unexposed kittens (after expressing into buffered 
saline).  When the organism had been passed four times in kittens, it was used to expose a group of 
five kittens.  Four additional kittens were exposed to the original product in a similar manner. 

Bordetella bronchiseptica was re-isolated from all groups of kittens except those used for the fifth 
passage.  It appears that insufficient material was obtained from the fourth group to establish infection 
in this group.  It is therefore not surprising that no significant clinical signs were observed in these 
kittens (which was the same for the comparison group vaccinated with the original product).  No 
titrations of Bordetella bronchiseptica were carried out so it is not possible to tell whether comparable 
doses of the two materials were administered. 

This reversion to virulence study was not carried out at the minimum passage level.  The Applicant 
acknowledged this but considers that the use of the maximum passage level is unlikely to have had a 
significant effect on the results.  Also, the Ph. Eur., section 5.2.6, indicates that the initial vaccination 
should be carried out using the recommended route of administration most likely to lead to reversion 
to virulence and then not fewer than five further serial passages through animals of the target species. 

The Applicant provided a new reversion to virulence study consisting of 3 reports. In the first report 
the reversion to virulence was investigated after 5 animal passages. In the second report the reversion 
to virulence was investigated after 6 animal passages as required by the Directives, and in the third 
report statistical analysis is presented of the results from the comparison of unpassaged material and 
the material after 6 animal passages.  
For attenuated vaccine strains, material should be used from the passage level that is least attenuated 
for the target species between the master seed lot and the final product. The choice was made to use 
master seed as starting material. The inoculum used for vaccination was x+2, while the passage level 
for vaccine production is x+3. As the initial vaccination should be carried out using the recommended 
route of administration most likely to lead to reversion to virulence, the cats culturally and 
serologically negative for Bordetella bronchiseptica were inoculated intranasally (0.2 ml) and orally 
(0.3 ml) with in total 3.15 109 cfu of the vaccine strain. This is a 157 times overdose compared to the 
maximum dose proposed.  
For comparison of the safety of the passaged material with that of unpassaged material, the cats were 
challenged by aerosol.  
This route increases the chance on clinical signs, because the bacteria are administered deep into the 
lungs. Clinical sign were scored according to standard Feline Bordetellosis Scoring System, which 
was used in all challenge studies and includes all relevant parameters for upper respiratory tract 
disease, including depression, inappetence and dehydration. Weight gain is not a parameter of upper 
respiratory tract disease nor for companion animals, and was, therefore, not incorporated in this study. 
The results showed that there was no statistically significant difference in mean score for each of the 
parameters at the 0.05 level of significance. 
The use of the MS as inoculum and the route of inoculation chosen are acceptable. The cats used were 
not at minimal age but were seronegative and free from Bordetella bronchiseptica and therefore 
susceptible to challenge. The number of animals per passage was adequate. The aerosol dose of 
inoculum  unpassaged and after 6 passages was 2.5 x 10 9 cfu/ml and 3.9 x 10 9 cfu/ml respectively, 
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and considered adequate. The length of the period of observation following challenge  (21 days) was 
adequate. Consequently, the new reversion to virulence study was acceptable. 
 
 
C.6.4. Biological properties of the vaccine strain 

According to the Directive 92/18 other tests may be necessary to determine as precisely as possible the 
intrinsic biological properties of the vaccine strain. As the vaccine strain was not attenuated by 
chemical or genetic engineering, further details cannot be given. However, it is known that the 
Bordetella bronchiseptica vaccine strain does not produce extracellular adenylate cyclase 
toxin/haemolysin. This toxin helps the bacterium evade host immune system defences.  The lack of 
this virulence factor and the lack of reversion to virulence makes the strain suitable as a live vaccine 
strain.  
The information of the growth properties of the vaccine strain and the sequencing information given 
by the Applicant was considered adequate. 
 

 
C.6.5. Recombination or genomic reassortment of strains 

This was not addressed by the Applicant but considering that recombination with wild type strains 
may only result in recombination to wild type other tests are not considered to be necessary. 

 
 
III.C.7 Study of residues 

Not applicable – the vaccine is not intended for food producing animals. 

 
 
III.C.8 Interactions 

Interactions with other vaccines were not investigated.  The SPC indicates that no other vaccine should 
be given within 14 days of this product. 
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III.D. FIELD STUDIES 
 
Field safety trial with Nobivac Bb.  

This field study conducted according to principles of GCP was carried out in The Netherlands.  A total 
of 99 cats, in one rescue shelter and 6 private catteries were used.  These were assigned randomly to 
either vaccinated or control groups.  Eleven different breeds were included in the study, although only 
8 of these were represented in the vaccinated group.  They ranged in age from <1 year to >9 years.  
The batch of vaccine used contained 107.6 CFU Bordetella bronchiseptica per dose.  On each site, the 
vaccinated cats were in close contact to the control (placebo) group. 

The reactions reported after vaccination were few and generally mild in nature.  Sneezing was reported 
in both groups during the period immediately following administration of the vaccine or placebo.  This 
occurred significantly more in the control animals than in vaccinates.  Systemic reactions (dullness, 
snivelling, fever, etc.) were mainly reported on one site and were attributed to a chlamydial infection 
that occurred during the trial period.  The mean rectal temperatures did not differ significantly between 
the groups and only three cats (two vaccinates and one control) showed temperatures in excess of 
39.5°C 1-2 days after vaccination.  Five vaccinated and three control cats showed mild abnormalities 
(less active and/or slightly reduced feed intake) 1-5 days after vaccination. 

The fact that vaccinated and control cats were kept in close contact and that the vaccine strain has been 
shown to spread, limits the value of direct comparisons between the two groups.  However, in view of 
the mild nature of the reactions reported that could be attributed to the vaccine, it can be concluded 
that the vaccine was safe under practical conditions. 

The Applicant explained why it appeared that some sites had fewer than five cats when it had been 
stated that rectal temperatures of at least 5 animals in both groups on each site were monitored. EU 
Note for Guidance III/5736/94 “Specific requirements for the production and control of live 
inactivated vaccines for cats and dogs” states that at least 20 animals should be used on at least 2 
premises and that temperature shall be recorded in at least 5 test animals on each set of premises. This 
means that the minimum requirements for monitoring of rectal temperature are 10 animals divided 
over two sites. The Applicant vaccinated and and took temperatures of 50 animals divided over 7 sites. 
Two “main” premises were selected. In fact these two sites were sufficient to fulfill the minimum 
requirements. Because the Applicant wanted to include more different breeds of purebred cats, 
additionally 5 other sites were included and all the cats present on these 5 sites were used for the 
monitoring of rectal temperature. 
On 2 of these 7 sites at least 5 cats were monitored for rectal temperature. The numbers of cats housed 
at the other premises were limited, and, therefore, not always 5 vaccinated cats could be monitored for 
rectal temperature. The requirements of Note for Guidance III/5736/94 have been fulfilled. 
 

The Applicant explained that respiratory tract problems occur in each rescue shelter from time to time. 
This is caused by the fact that very frequently new cats are entering the rescue shelter and each new 
cat might be infected with a number of different pathogens. Because of the rapid change of animals 
and the limited budget of a rescue shelter, diagnostic procedures are seldomly used. So it is unknown 
if in the past Bordetella bronchiseptica infections occurred, but even if this was known, this 
information is of a limited value, because cats stay only for a short time in the shelter. During the trial 
period no outbreaks of respiratory tract infections occurred.  
 

Field trial of Nobivac Bb in the USA 

In this large scale field study 1206 cats, various breeds and ranging in age from 4 weeks to 18 years, 
were vaccinated.  One pregnant female was included.  These were all privately owned cats, which 
were vaccinated once and then observed for immediate vaccination reactions.  The owners of the 
animals were instructed to contact the Investigator if any adverse reaction occurred within 14 days 
after vaccination.  A total of eleven veterinary practices from 8 different states in the USA participated 
in the trial.  Two batches of vaccine, each containing 107.6 CFU/dose, were used. 
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No untoward reactions were reported immediately after vaccination.  Suspected adverse reactions 
were reported in 21 (1.7%) cats.  These included transient serous ocular and nasal discharge (4 cats), 
sneezing and coughing.  Most of these were considered to be mild and only eight (0.7%) required 
treatment with antibiotics.  Three cats were considered to be infected with feline calicivirus.  In only 
one case was isolation of the causative agent attempted; Bordetella bronchiseptica was isolated which 
was considered to have probably been a field strain. 

The Applicant provided satisfactory criteria for discrimination between acceptable and unacceptable 
post vaccinations reactions and for pharmacovigilance reporting provided that vaccine failures are also 
reported as part of pharmacovigilance. As described in the SPC of Nobivac Bb cat (point 5.3) the 
following possible side effects can occur after vaccination with this vaccine: “Occasionally sneezing, 
coughing, mild and transient discharge from eye or nose as well as slight increases of rectal temperature 
up to 39.5 °C may appear within 3 weeks after vaccination.” The above described reactions are 
considered to be the acceptable reactions occurring in the period after vaccination.  
When the observed reactions after vaccination are more severe or when other reactions not mentioned 
above are noted, these reactions are to be reported within the framework of the Pharmacovigilance. 
As indicated in point 5.1 of the SPC, protective immunity as induced by Nobivac Bb cat starts as early 
as 72 hours after vaccination and the vaccine provides a duration of immunity of 1 year. The efficacy 
claim made is to reduce clinical signs of Bordetella bronchiseptica associated upper respiratory tract 
disease, but not that Nobivac Bb cat prevents infection. Clinical signs of Bordetella bronchiseptica 
associated upper respiratory tract disease in non-vaccinated controls start as early as 4 days after 
challenge and become more severe 5 days after challenge. The incubation period between time-point 
of infection and occurrence of the clinical signs of Bordetella bronchiseptica associated upper 
respiratory tract disease is therefore about 4 to 5 days. Therefore, when the cats display severe signs of 
Bordetella bronchiseptica associated upper respiratory tract disease in the period from eight days after 
vaccination until 1 year after vaccination, it is an indication that a vaccination failure might have 
occurred. However, it has to be established that these symptoms are indeed caused by B. 
bronchiseptica field strains and not by other feline pathogens known to cause respiratory symptoms 
(Mycoplasmas, FRV, and FCV). Therefore, the identity of the pathogen(s) causing these symptoms 
have to be determined. In order to be able to do so, besides isolation procedures, serum has to be taken 
from the cat as soon as possible and a few weeks after the symptoms are observed. The sera can be 
used for determining with what type of pathogen the cat has been infected. The Bordetella 
bronchiseptica vaccine strain is, in contrast to the field strains, not haemolytic on Bordet-Gengou agar 
plates, and the sequence analysis of the pertactin gene has been established. A combination of both 
methods can be used to distinguish the vaccine strain from field strains. 
 
The Applicant provided further data on the Safety Update Report for the United States covering the 
period 1999-2001. It states that 833584 doses of Protex Bb were sold in the US; the number of cats 
involved was 146 and the overall incidence calculated as 0.0175 %. Of these, a total of 57 incidents 
were classified as B (possible relationship with the product) resulting in an incidence of 0.0068 %.  
The main reactions reported were coughing and sneezing; other occasional reactions were mild and 
transient discharge from eye and nose, increase of rectal temperature up to 39.5 ºC, loss of appetite 
and lethargy. The applicant indicates that a number of SADR reports starting before 3 days or after 3 
weeks of vaccination are considered less likely to be product related (onset of SARDs before 3 days is 
within the gap for onset of immunity for Protex Bb and studies have shown that the vaccine does not 
cause SARDs later than 3 weeks after vaccination) and may be related to field infections. No reports 
were submitted for humans or other animal species. 
The reactions reported for the sister-product in the US are in line with those observed in the safety and 
field studies for Nobivac Bb for cats and the SPC warnings are consequently considered adequate. 
 
 
III.E. ECOTOXICITY 
 
III.E.1. Phase 1 Assessment 

A phase 1 risk assessment was provided. 

Hazards are identified as related to the vaccine strain to survive and spread to other animals and 
humans.  The capacity of the organism to transmit potentially harmful characteristics is probably less, 
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but not more than, normal wild-type Bordetella bronchiseptica.  There are no components in the 
vaccine, which may exert a toxic effect and no pharmacologically active components.  The Applicant 
considers that, as the vaccine is intended for single dose treatment, the maximum number of living 
organisms that might reach the environment is limited.  The vaccine was considered safe for 
susceptible non-target species (pigs and dogs).  With respect to humans exposed to the vaccine, 
Bordetella bronchiseptica is only considered to pose a risk to immunocompromised individuals, and 
even then only in rare cases. 

Based on the above, the Applicant considered that the level of risk associated with the vaccine was 
low.   

 

III.E.2. Phase 2 Assessment 

A phase 2 assessment was not considered necessary. 

 
IV. OVERVIEW OF PART IV OF THE DOSSIER: EFFICACY TRIALS 
 
IV.A. INTRODUCTION 
 
Nobivac Bb is a lyophilised live vaccine containing at least 10 6.3 CFU of Bordetella bronchiseptica 
strain B-C2 per 0.2 ml dose. The vaccine is to be reconstituted with the solvent provided (sterile 
water) and the vaccination schedule is one dose (0.2 ml) administered intranasally (one nostril only). 
The recommended age at vaccination is 4 weeks of life and older. 
 
The proposed indication is “for the active immunisation of cats against Bordetella bronchiseptica, 
resulting in reduction of clinical signs of Bordetella bronchiseptica – associated upper respiratory tract 
disease”. The proposed onset of immunity is 72 hours after vaccination. The proposed duration of 
immunity is of at least one year. 
 
Nobivac Bb holds a Marketing Authorisation in the USA since 1998. 
 
The vaccine and the vaccine strain 
 
A number of infectious agents has been associated with feline respiratory tract disease in cats, such as 
feline herpesvirus and feline calicivirus. Although Bordetella bronchiseptica has been long identified 
as a secondary pathogen of upper respiratory disease in cats, there is now strong evidence that this 
bacteria is a primary respiratory  pathogen.  It is considered that environmental factors such as stress 
and over-crowding may precipitate bordetelosis in the animals. Bordetella bronchiseptica is 
widespread in the cat population, as reported in surveys conducted in the UK, mainland Europe and 
US. 
 
The Bordetella bronchiseptica isolate used in the manufacture of Nobivac Bb is of canine origin and 
was obtained from a commercial source from the USA. As only one strain of Bordetella 
bronchiseptica has been described to date and cross species transmission occurs, the choice of vaccine 
strain is considered adequate. 
 
The company efficacy expert comments that the respiratory vaccines available for cats are against 
feline herpesvirus, feline calicivirus and Chlamydia psitacci, and that in some European countries a 
subcutaneous vaccine prepared with fimbrial antigen has been authorised. The intranasal route of 
administration is a long established method of choice for dog vaccines against Bordetella 
bronchiseptica, and the introduction of an intranasal vaccine for cats would contribute to the control of 
this pathogen in the cat population. Indeed, evidence in dogs suggests that IgA and IgG antibodies at 
the respiratory tract mucosal surface are critical for protection against this bacteria. Additionally, 
maternal antibodies interfere with parenteral vaccination against Bordetella bronchiseptica but not 
against vaccines administered intranasally. 
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It is noted that the vaccine strain in Nobivac Bb is the same as in Nobivac KC, a live vaccine for dogs 
registered in Austria, Belgium, Finland, France, Germany, Greece, Ireland, The Netherlands, 
Luxembourg, Spain, Portugal and the UK. 
 
Taking this information into consideration, the choice of the vaccine strain and route of administration 
were considered justified. 
 
 
IV.B. GENERAL REQUIREMENTS 
 
The product is required to comply with the “ Requirements for immunological veterinary medicinal 
products Title II, Annex to EC directive 92/18/EEC”, the Ph. Eur. monographs “Vaccines for 
veterinary use”, “Evaluation of safety of veterinary vaccines”, “Evaluation of efficacy of veterinary 
vaccines” and the CVMP guidelines “Specific requirements for the production and control of live and 
inactivated vaccines for cats and dogs”. 
 
 
IV.C. LABORATORY TRIALS 

The following laboratory studies have been submitted: 
 
• IV.E.1: Efficacy study in cats, Bordetella bronchiseptica avirulent live culture 
 
• IV.E.2: Bordetella bronchiseptica vaccine, avirulent live culture, onset of immunity study in cats 
 
• IV.E.2: Duration of immunity study in 4-week-old kittens after one vaccination with live 

Bordetella bronchiseptica vaccine 
 
Summary of the laboratory efficacy trials presented: 
 
Trial Experimental animals Vaccine dose/route 

administration 
Objective 

IV.E.1  50 SPF cats, 4.1-4.3 
weeks old 

10 6.91 or 10 6.36  
CFU/0.2 ml dose 

Validation of 
minimum titre 

IV.E.2 53 conventional cats, 
8 weeks old 

10 6.13 or 10 6.04  
CFU/0.2 ml dose 

Onset of immunity 

IV.E.3 65 conventional cats, 
4 week old  

10 6.3  CFU/0.2 ml 
dose 

Duration of immunity 

 
The Applicant provided satisfactory responses on the following issues for all three studies: 
 
The manufacture lay out for the vaccines used in the laboratory trials demonstrating that the prototype 
vaccines were produced according to the manufacturing process described in the application for 
Nobivac Bb was provided. Both batches were produced at x+3 level as described in the dossier. 
Manufacturers batch protocols containing detailed information on the production processes were 
provided. 
 
 
The passage level of the vaccine batches used in the efficacy studies was confirmed. All batches used 
for the efficacy studies including the onset and duration of immunity study were prepared at x+3 level, 
which will also be the maximum level for production. The only study performed with product at x+8 
level was the reversion to virulence study. This study was performed in 1993, which was a long time 
before the minimum and maximum vaccine dose were established. The required amounts of antigen 
for vaccine production of a batch of final vaccine can easily be produced at x+3 level. Therefore, no 
further passage levels are required. A new reversion to virulence study using an appropriate passage 
level was performed.  
 
The B. bronchiseptica challenge strain D-2 was obtained ready for use from the Veterinary Medical 
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Research Institute of the Iowa State University, U.S.A. The strain is considered as canine virulent. As 
different types of Bordetella bronchiseptica have not been observed and reported and the challenge 
strain used caused severe signs of Bordetella bronchiseptica associated upper respiratory tract disease in 
the control cats, the choice of the challenge strain is justified. 
 
Since the strain was obtained ready for use no details about purity are available. However, a 
significant difference in signs of Bordetella bronchiseptica associated upper respiratory tract disease 
between vaccinates and controls were seen in the various challenge studies.  
Signs of other diseases were not observed. Therefore, the challenge strain used is considered suitable 
for demonstration of efficacy. 
 
The level of protection was calculated as percent reduction in mean clinical scores for each group (i.e. 
mean score for controls: 18, mean score for vaccinates: 4, percent reduction in clinical score: 78%). 
Statistical analysis is Wilcoxon Rank Sum/Mann-Whitney use test using total scores for each cat.  
The scoring system was based on the severeness of the clinical signs observed. Clinical signs which 
are considered more severe to others have a higher score (i.e. induced coughing: 1, spontaneous 
coughing: 2). In this way all possible clinical signs have a score, which expresses the severity of the 
clinical sign concerned. 
 
For the ELISA test the cut-off value for all 3 studies was equivalent, because ≤ 1:8 (≤ 3 log2) is 
equivalent to < 4 log2. Cats develop low anti-Bordetella bronchiseptica titres during their lifes, even 
when those cats were not infected with B. bronchiseptica. A possible explanation is that the cats come 
into contact with antigens that are similar to one or more of the epitopes of B. bronchiseptica fimbriae. 
The control cats were swabbed with regular intervals during the year that the experiment was ongoing. 
At all moments, all control cats were culturally negative for B. bronchiseptica. Therefore, it is justified 
to conclude that the control cats remained free from B. bronchiseptica until challenge. 
 
The SOP for the ELISA was provided. The microtitre plates are coated with purified Bordetella 
bronchiseptica fimbrial antigen and every single antibody molecule that binds to the fimbriae will 
contribute in the response. The use of purified fimbrial antigen for coating limits the possibility of 
cross-reactions, but this is always possible. 
 
The Applicant confirmed that all studies were performed in domestic shorthairs. 
 
The methods used for bacterial isolation from nasal swabs was that the swabs were streaked on 
Bordet-Gengou agar plates and the plates are incubated at 37°C for 48 hours. Bordet-Gengou (+ 
0.001% cephalexin) is a common highly selective media used for demonstration of Bordetella species.  
At the time that the efficacy studies were performed it was not possible to distinguish the challenge 
strain from the vaccine strain, but, where applicable, the control cats were regularly swabbed to 
demonstrate freedom from Bordetella bronchiseptica. Therefore, exposure to a natural challenge with 
B. bronchiseptica field strains during the studies can be ruled out. 
 
In all three studies only the unvaccinated control cats were swabbed. This was done to verify the 
effectiveness of the challenge strain and not for demonstration of efficacy. As at the moments of 
challenge the vaccine strain might have been present in –some of- the vaccinated cats and the standard 
identification methods for Bordetella bronchiseptica applied at Intervet Inc. at that time were not able 
to distinguish the challenge strain from the vaccine strain, only the control cats were swabbed. The 
results show that the challenge was effective in all control cats. Hence, it is justified to conclude that 
the challenge of the vaccinates, which was carried out at the same moment and by using the same 
challenge culture, was also effective, taking into consideration the indication claim for the product. 
 
 
IV.E.1 Efficacy study in cats, Bordetella bronchiseptica avirulent live culture 
 
Experimental protocol: 
 
Fifty SPF  kittens were used. The kittens were divided into three groups: 
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 Number of cats Vaccinated? Challenge 

Group 1 10 No 10 8.0 CFU/ml  of  B. 
bronchiseptica strain 
D2 

Group 2 20 With 10 6.91 CFU/0.2 
ml dose 

10 8.0 CFU/ml  of  B. 
bronchiseptica strain 
D2 

Group 3 20 With 10 6.36 CFU/0.2 
ml dose 

10 8.0 CFU/ml  of  B. 
bronchiseptica strain 
D2 

 
It is noted that 3 cats from a single litter in group 3 died prior to challenge and consequently the 
number of cats in this group was reduced to 17. 
 
The cats were tested for Bordetella bronchiseptica infection by culture and serology at the start of the 
study. 
 
Cats in groups 2 and 3 were 4.1 and 4.3 week old (mean age), respectively, at the time of vaccination. 
The cats in these groups were vaccinated intranasally with a prototype vaccine, X+3 lot number 543-
060595, at a passage level MS + 3. This is in accordance with the current guidelines, which require the 
use of most attenuated passage level for the efficacy studies. Vaccinated and unvaccinated cats were 
observed daily for 21 days after vaccination. Nasal swabs were collected for bacterial isolation from 
the vaccinated cats at 7 days post vaccination. The Bordet-Gengou medium was chosen for isolation 
and identity was confirmed by morphology, Gram, oxidase, motility and urease assays. 
 
Three weeks after vaccination the control and vaccinated cats were reunited and challenged by aerosol 
with 10 8.0 CFU/ml of Bordetella bronchiseptica strain D2. The cats were observed daily for 14 days 
after challenge. 
 
Nasal swabs were collected for bacterial isolation from the control cats at 8 days post challenge. 
Clinical signs and temperature were recorded daily, and clinical signs were assigned scores based on 
the scoring system defined by the Applicant. Statistical significance between clinical scores in 
vaccinated and control cats was determined by Mann-Whitney U Test. 
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Results: 
Bordetella bronchiseptica was isolated from all vaccinated cats 7 days post vaccination, and it appears 
that unvaccinated control cats were negative prior to challenge. These cats were considered culture 
positive 8 days after challenge.  
 
The only clinical sign reported post vaccination was sneezing, observed at 8 days post vaccination.  
 
Cats in group 1 presented the following clinical signs after challenge: pyrexia, ocular discharge, serous 
or mucopurulent nasal discharge, sneezing, coughing, dyspnoea and depression/dehydration. These 
clinical signs were observed from day 3 to day 14 after challenge. The mean score was 19.5. Clinical 
signs observed in cats from Groups 2 and 3 were mainly pyrexia, ocular discharge, serous or 
mucopurulent nasal discharge and sneezing. The mean score for group 2 was 3.45 and for group 3, 
1.53. 
 
The  reduction of clinical signs in groups 2 and 3 was considered statistically significant in comparison 
to the unvaccinated group (p= 0.05). The level of protection was determined 82 % in group 2 and 92 
% in group 3. In the latter, a level of protection of  83 % may be defined if the highest clinical score 
assigned for any cat in groups 2 or 3 (14) is assigned to any of the three cats missing in this group. 
 
The Applicant satisfactorily addressed the following issues: 
 
Detailed results of nasal swab bacterial culture and serology were provided. The formulation “release 
level at “expiration” and the discrepancy with regard to the minimum release titre were satisfactorily 
explained. The information presented on 3 cats, which died prior to challenge was accepted. The 
Applicant argued satisfactorily the possible impact of moving the control group from one building to 
another for challenge. The Applicant’s summary of a small study which demonstrated the efficacy of a 
vaccine containing 7.0 log10 cfu/dose was accepted. The Applicant’s discussion on the suitability of 
swabbing the controls 8 days after challenge in order to validate challenge was accepted. 
 
 
IV.E.2: Bordetella bronchiseptica vaccine, avirulent live culture, onset of immunity study in cats 
 
Experimental protocol: 
 
Fifty-three conventional, seronegative kittens were used. The kittens were divided randomly into three 
groups: 
 

 Number of cats Vaccinated Challenge 
Group 1 11 No 10 7.45 CFU/ml  of  B. 

bronchiseptica strain 
D2 

Group 2 21 With 10 6.13 CFU/0.2 
ml dose 

10 7.45 CFU/ml  of  B. 
bronchiseptica strain 
D2 

Group 3 21 With 10 6.04 CFU/0.2 
ml dose 

10 7.45 CFU/ml  of  B. 
bronchiseptica strain 
D2 

 
One cat in group 3 was euthanased at day 1 post vaccination. The abnormalities observed at necropsy 
suggest that the death was not attributable to the vaccine. 
 
The cats were tested for Bordetella bronchiseptica infection by culture and serology (ELISA) on the 
day of vaccination (groups 2 and 3) and on the day prior to challenge (group 1). Details of the 
serological test used were not presented, but titres of ≤ 1:8 were considered negative. 
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The experimental cats were 8 to 8.4-week-old at the time vaccination. The prototype vaccine used was 
serial 415-7003, administered to cats in groups 2 and 3 by the intranasal route (one nostril). 
 
Challenge was conducted by aerosol at 72 (group 2) or at 96 (group 3) hours post vaccination. Cats 
were observed from vaccination until 14 days post challenge.  
 
Bacterial isolation was conducted on nasal secretions taken from unvaccinated control cats 2 weeks 
post challenge, using Bordet-Gengou medium. Identity was confirmed by morphology, Gram, and 
oxidase, motility and urease tests.   
 
Clinical signs and temperature were recorded daily, and clinical signs were assigned scores based on 
the scoring system defined by the Applicant. Statistical significance between clinical scores in 
vaccinated and control cats was determined by the Wilcoxon rank-sum test. 
 
Results: 
 
Two cats developed either ocular or nasal discharge of one day duration 3-4 days post vaccination. 
Pyrexia was observed pre (groups 2 and 3) and post vaccination (group 3).  
 
Cats in group 1 presented the following clinical signs after challenge: pyrexia, serous or mucopurulent 
nasal discharge, sneezing, coughing, ocular discharge. These clinical signs were observed mainly from 
day 4 to day 14 after challenge. The mean score for this group was 13.5. 
Clinical signs observed in cats from groups 2 and 3 were less marked than those observed in the 
unvaccinated, control cats, and were mainly defined as pyrexia, nasal discharge, sneezing and 
coughing. The mean score for group 2 was 2.8 and for group 3, 3.7. 
 
The reduction of clinical signs in vaccinated cats in comparison to unvaccinated was considered  
statistically significant after challenge at 72 and 96 hours post vaccination (p ≤ 0.0001). The level of 
protection was defined as 79 % for group 2 and 72 % for group 3. 
 
 
Study IV.E.3 Duration of immunity study in 4-week-old kittens after one vaccination with live 
Bordetella bronchiseptica vaccine 
 
Experimental protocol: 
Sixty-five kittens were used. The cats, negative for B. bronchiseptica by culture but maternal 
antibody-positives, were divided randomly into four groups: 

 Number of cats Vaccinated? Challenge 

Group 1 21 Yes, 10 6.3 CFU per 
0.2 ml dose 

10 7.8 CFU B. 
bronchiseptica D2. 

Group 2 12 No 10 7.8 CFU B. 
bronchiseptica D2 

Group 3 21 Yes, 10 6.3 CFU per 
0.2 ml dose 

10 8.3 CFU B. 
bronchiseptica D2 

Group 4 11 No 10 8.3 CFU B. 
bronchiseptica D2 

 
Two cats in group 2 and 1 cat in group 4 died of causes unrelated to vaccination and therefore the 
number of cats in control groups was reduced to ten each. 
 
At the start of the experiment, all cats were tested for Bordetella bronchiseptica infection by culture. 
Serum antibody determination was conducted using an antibody-capture ELISA test. 
 
Cats in groups 1 and 3 were vaccinated at 4 weeks of age with a single dose of vaccine (one nostril). 
The vaccine used was X+3 lot number 543-060595 FD at a passage level MS + 3. Vaccinated and 
control cats were kept in separate rooms to avoid cross contamination. 
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Challenge was carried out by aerosol with 1 ml of Bordetella bronchiseptica strain D 2. The challenge 
bacteria were administered when cats were at 6 months of age (groups 1 and 2) or 1 year of age 
(groups 3 and 4). The cats were observed daily for clinical signs for 14 days after challenge. 
 
Oro-pharyngeal swabs were collected from all experimental cats for bacterial isolation prior to 
vaccination. Swabs were also taken at approximately 2-month intervals post vaccination and before 
challenge from cats in groups 2 and 4, to monitor the negative status of the animals. Specimens were 
also taken from all cats in group 4 one week post challenge.  To monitor persistence of Bordetella 
bronchiseptica after vaccination, half of the cats in group 4 were tested for isolation at 2-month 
intervals. All cats in this group were tested before and 1 week after challenge. 
 
Serological studies were carried out in all animals at 3 months intervals, and 6 weeks after challenge in 
cats in groups 1 and 2. An antibody-capture ELISA assay was used for determination of antibody 
titres. 
 
Clinical signs and temperature were recorded daily, and clinical signs were assigned scores based on 
the scoring system defined by the Applicant (USDA approved).  Statistical significance between 
clinical scores in vaccinated and control cats was determined by Mann-Whitney U Test. 
 
Results: 
 
The results of serological analysis for the cats in this experiment is presented (mean titre log 2) are 
summarised: 
 

 At time of 
vaccination 

Pre challenge Post challenge 

Group 1 2.2 4.99 6.67 
Group 2 2.7 < log 2 5.12 
Group 3 2.7 4.9 NT 
Group 4 2.4 < log 2 NT 
 
NT = not tested 
 
The cut off for the ELISA test used to measure antibodies to Bordetella bronchiseptica in the 
experimental cats has not been defined, but titres < 4 were regarded as possibly non-specific. Taking 
this into account, only 5-7/21 cats in the vaccinated groups had maternal antibodies to Bordetella 
bronchiseptica (Tables 2 and 3, p. 1007-1008, vol. 4). It is noted that cat 3032, group 4 (Table 3, p. 
1008, vol. 4) had antibody titres of log 4.7 at month 12.25. The Applicant has argued that as no 
Bordetella bronchiseptica was isolated from this cat, which was also highly susceptible to challenge, a 
non-specific response is likely to have occurred.  No Bordetella bronchiseptica was isolated from any 
of the experimental cats prior to vaccination.  
 
Cats in groups 2 and 4 (unvaccinated) were culture negative until challenge. No Bordetella 
bronchiseptica isolation was attempted on control cats in group 2 after challenge, but the antibody 
levels were > 4 for 8/9 cats, suggesting that the challenge was taken. All unvaccinated control cats in 
group 4 were culture positive one week post challenge, confirming that the challenge was effective in 
that group.  
 
No bacterial isolation was conducted on cats from group 1 after vaccination or after challenge. 
However, seroconversion was observed in 20/21 cats after the challenge, indicating that the challenge 
was taken. All the 10 cats tested in group 3 were intermittently culture positive from 1 month after 
vaccination, and two cats were positive 12.25 months post vaccination. 
 
Clinical signs post challenge in vaccinated cats in group 1 were serous rhinitis discharge and pyrexia. 
Cats in group 2 presented the following clinical signs: pyrexia, serous rhinitis discharge, coughing, 
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sneezing. These clinical signs were observed mainly from day 4 to 8 after challenge. Cats in group 3 
had pyrexia and serous rhinitis discharge from 2 to 7 days post challenge, whereas cats in group 4 
presented the following clinical signs: pyrexia, serous nasal discharge, sneezing and coughing. These 
clinical signs were observed mainly from day 4 to 10 after challenge.  
 
The Applicant indicated that the mean scores were: group 1, 0.62; group 2, 3.5; group 3, 0.19 and 
group 4, 8.1. Regarding the statistical significance of the experiment, the reduction of clinical signs in 
vaccinated cats in comparison to unvaccinated was considered statistically significantly (p ≤ 0.001): 
82 % and 98 % reduction in the clinical score for the vaccinated cats in comparison to the control cats, 
after 6 months or 1 year challenge respectively. 
 
The Applicant provided the summary of scoring clinical signs post challenge and Man-Whitney U-
Test Analysis for this study. 
 
All non-vaccinated control cats of study IV.E.1 were negative for Bordetella bronchiseptica at the time 
of challenge and Bordetella bronchiseptica was isolated from all control cats eight days after 
challenge. No quantification was done. The obtained results were presented. Bacterial isolation at the 
day of challenge of the control cats used in study IV.E.2 was presented. All control cats were positive 
for Bordetella bronchiseptica isolation at two weeks post challenge.  
 
Due to the nature of the vaccine it is unlikely that a dose response relationship exists. Nobivac Bb is a 
live vaccine and the vaccine strain multiplies in the upper respiratory tract of the vaccinated animal. It 
is important that sufficient bacteria are administered to guarantee that the vaccine “takes”. All efficacy 
studies were performed using the minimum potency that is guaranteed at the end of shelf life as 
required by the Directives. Therefore, the efficacy of the vaccine was demonstrated as required and 
that the claims made are substantiated by the performed efficacy studies. 
 
One of the advantages of intranasal vaccination is that there is no interference from maternal antibody, 
and consequently, live intranasal vaccines can be administered at a younger age. Recently, this was 
also described after intranasal application of Bordetella bronchiseptica in dogs.  
That this also applies to cats was demonstrated in the duration of immunity study presented in IV.E.3. 
In this study 4-weeks old cats, which were all culturally negative for Bordetella bronchiseptica, with 
different levels of maternally derived antibodies were used. The titres at the day of vaccination varied 
between <1 and 4.6 (log2 values). There was no difference in protection between cats with high or low 
maternally derived antibody levels. Therefore, it is justified to conclude that any maternal immunity 
present against Bordetella bronchiseptica has no influence on the efficacy of the vaccine. 
 
 
 
 
 
IV.C.1 Establishment of a Challenge Model, IV.C.2 Determination of the Vaccine Dose. 
 
The results from study IV.E.1 indicate that the intranasal administration a single dose of 10 6.3 
CFU/0.2 ml of the prototype vaccine reduce clinical signs of upper respiratory tract disease associated 
with Bordetella bronchiseptica in seronegative young cats. Therefore, the minimum release titre 
proposed by the Applicant – at least 10 7.0 CFU/dose – is acceptable if the stability data show that the 
minimum dose of 10 6.3 CFU/0.2 ml is achieved at the end of the shelf life. 
 
IV.C.3 Onset of protection. 
 
The data presented in the study IV.E.2 indicate that 10 6.13 CFU/0.2 ml of vaccine is sufficient to 
reduce clinical signs of upper respiratory tract disease associated with Bordetella bronchiseptica in 
seronegative, 8-week-old cats following challenge conducted 72 or 96 hours post vaccination.  
 
IV.C.4 The Influence of Maternal Antibody on the Efficacy of the Vaccine  
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As the Efficacy Expert commented, it is difficult to estimate whether the levels of maternal antibodies 
observed in the kittens at the time of vaccination are representative of titres observed in the field. 
However, maternal antibodies appear not to interfere with vaccine administered intranasally. 
 
IV.C.5 Duration of Immunity 
 
The results presented for the duration of immunity (study IV.E.3) were statistically significant and the 
duration of immunity of at least 12 months has been demonstrated in cats vaccinated at 4 weeks of 
age.  
 
IV.C.6 Prevention of Transplacental Transmission. 
 
Not applicable. 
 
IV.C.7 Additional studies 
 
Not applicable. 
 
IV.D. FIELD TRIALS 
 
The Applicant has submitted full data for three efficacy trials in support of this application: Leerdam 
(Netherlands), Honselaarsdijk (Netherlands) and Pretoria (South Africa). The field efficacy studies 
were conducted with a good number of  cats of different breeds in centres with history of natural 
challenge. Although these studies did not include unvaccinated or placebo controls and the parameters 
used to assess efficacy have not been clearly defined, there is evidence of efficacy of the vaccine under 
field conditions. 
During the efficacy studies the cats were housed in barrier rooms, which are designed to protect the 
animals from becoming infected with other pathogens. The animals were observed daily by 
experienced animal caretakers and no clinical signs that might be related to other pathogens affecting 
the respiratory tract were observed, but exposure to other pathogens cannot be completely ruled out 
since the animals were not tested for other pathogens during the efficacy studies. However, both 
Ph.Eur. 5.2.7 and Directive 92/18 do not require that the animals used in efficacy studies are tested for 
other pathogens during the studies. As the nature and time between challenge and start of the clinical 
signs observed in the efficacy studies indicate that the clinical signs were caused by the Bordetella 
bronchiseptica challenge strain and not by other pathogens, the performed efficacy studies are valid 
for demonstration of efficacy. 
The Hamburg study is a field safety study and the Strijen study was indeed submitted as a case report.  
It is considered that the data already available from the laboratory and three field studies are sufficient 
to support the claims for Nobivac Bb.  
 
 
OVERALL CONCLUSION ON PART IV 
 
A priori, the data submitted suggest that the vaccine used is efficacious in reducing clinical signs of 
upper respiratory tract disease associated with B. bronchiseptica in cats. The data in support of the 
claim for duration of immunity of at least 12 months are acceptable. On the basis of current knowledge 
and taking into consideration the field efficacy data presented by the Applicant until now and the 
preliminary pharmacovigilance data provided for the United States the risk benefit analysis for 
Nobivac Bb is considered to be acceptable. 
The  warnings on the SPC (with the recommended amendments) are adequate to address risk to the 
target species, other species, persons administering the product and environment.  
 
The Applicant committed to provide the full study report of the field safety trial carried out at the 
rescue shelter in Hamburg as soon as possible and by December 2002 at the latest. The Applicant also 
committed to provide the full study report of the field trial conducted in Strijen, the Netherlands, as 
soon as possible and by October 2003 at the latest. 
 



 

CVMP/911/02 28/29 
EMEA 2002 

V. RISK-BENEFIT ASSESSMENT  
 
Nobivac Bb is a lyophilised live vaccine containing Bordetella bronchiseptica, strain B-C2.  The 
lyophilised plug and the accompanying solvent for the vaccine are both presented in glass vials 
(borosilicate type I).  The active ingredient is grown in a liquid culture medium, concentrated and may 
be stored for up to 14 days at 2-8 ºC.  The final product is prepared by blending the bacterial 
concentrate with buffer and stabilisers; this is filled into the vials and freeze-dried.  The solvent - water 
for injections – is filtered, filled into the vials and autoclaved. 
 
The relationship between the dose per vial and the dose actually administered was satisfactorily 
addressed. The residual living bacteria remain in the closed vial and hence pose no risk as they are not 
left in opened vials.  

The production and control of starting materials follows the recommendations of the EU note for 
guidance on minimising the risk of transmitting animal spongiform encephalopathy agents via human 
and veterinary medicinal products (EMEA/410/01-Rev.1). 
The vaccine is indicated for use in cats for active immunisation against Bordetella bronchiseptica.  
The vaccination schedule stated in the SPC is for vaccination of cats of 1 month of age and older.  A 
0.2 ml dose of vaccine is to be administered into one nostril.  
 
Safety studies were carried out in cats.  One laboratory study and two field trials were conducted, 
which showed that the vaccine was safe under practical conditions. Supplementary field data was also 
presented for catteries in the EU and South Africa. 
  
Safety studies on the relevant non-target species, pigs and dogs, were not conducted with Nobivac Bb  
but with a combined vaccine which contained live canine parainfluenza virus and the same strain of 
Bordetella bronchiseptica present in Nobivac Bb. The vaccine was considered safe for the susceptible 
non-target species. With respect to humans exposed to the vaccine Bordetella bronchiseptica is only 
considered to pose a risk to immunocompromised individuals, and even then only in rare cases. 
 
Bordetella bronchiseptica has been identified as a secondary pathogen of upper respiratory disease in 
cats, and there is now strong evidence that this bacterium is a primary respiratory pathogen.  The 
intranasal route of administration is currently used for dog vaccines against Bordetella bronchiseptica.  
The applicant has taken these points into consideration to justify the development of Nobivac Bb. 
 
Due to its nature and route of administration, the CVMP considered that Nobivac Bb presents the 
following benefits: 
 
The intranasal application route is non-invasive and therefore more acceptable from a welfare 
standpoint. 
 
Attenuated bacterial vaccine administered via the intranasal route elicits specific IgA response in the 
respiratory tract mucosa, which is considered critical to provided resistance to Bordetella 
bronchiseptica infection.  
 
Maternal antibodies interfere with parenteral vaccination against Bordetella bronchiseptica, but not 
with the vaccine administered intranasally. Additionally, parentally administered vaccines require 2 
inoculations 2-3 weeks apart, whereas only 1 dose is required with the live bacteria administered 
intranasally. 
 
Anaphylactic reactions have been reported following parenteral vaccination with Bordetella 
bronchiseptica, but fewer safety problems have been reported for intranasal vaccines.  
 
The vaccine used is efficacious in reducing clinical signs of upper respiratory tract disease associated 
with B. bronchiseptica in young cats with and without maternal antibodies.  
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Based on the original and complementary data presented the Committee for Veterinary Medicinal 
Products concluded that the quality, safety and efficacy of the product were considered to be in 
accordance with the requirements of Council Directive 2001/82/EEC. 
 
 
 


