
SCIENTIFIC DISCUSSION 

 
1. SUMMARY OF THE DOSSIER  
 
Gonazon contains a gonadotrophin-releasing hormone for use in female salmonid fish and is presented 
as a concentrate for solution for injection. It is supplied with a vial of solvent and an empty sterile 
container. Gonazon was authorised on 22 July 2003.   
 
The active substance, azagly–nafarelin is a synthetic analogue of gonadorelin. It synchronises 
reproduction in fish by modulating the secretion of the pituitary gonadotrophins, follicle stimulating 
hormone (FSH) and luteinising hormone (LH), also known in fish endocrinology as GtH-I and GtH-II, 
respectively, thus stimulating and synchronising ovulation in farmed fish. Azagly-nafarelin, like other 
GnRH analogues, mimics the action of GnRH, through modulation of the secretion of FSH and LH in 
mammals and fish. GnRH analogues are peptides. 
 
The target species are female salmonid fish such as Atlantic salmon (Salmo salar), Rainbow trout 
(Oncorhynchus mykiss), Brown trout (Salmo trutta) and Arctic charr (Salvelinus alpinus). The 
approved indication  is ‘Induction and synchronisation of ovulation for the production of eyed-eggs or 
fry’. 
 
An extension application for a new target species, new pharmaceutical form and new indication was 
authorised for Gonazon in January 2007. Gonazon implant is presented as 18.5 mg implant for 
subcutaneous administration to dogs. It contains azagly-nafarelin and is indicated for prevention of 
gonadal function in bitches via long term blockade of gonadotrophin synthesis. The implant is 
preloaded in a disposable injection device packed in an aluminium sachet included in a carton box. 
 
2. QUALITY ASSESSMENT 
 
Composition  
 
The product consists of a concentrate 2 ml vial and a 100 ml solvent vial which are intended to be 
mixed in the empty sterile vial (supplied separately). The 2 ml concentrate vial contains azagly – 
nafarelin (as azagly – nafarelin acetate) 1600 micrograms/ml as the active substance and various 
excipients including benzyl alcohol 1%. The solvent also contains benzyl alcohol 1%. 
 
Gonazon 18.5 mg implant for dogs is a small elastomer implant. The implants are rectangular in shape 
with dimensions of 1 mm x 14 mm x 3 mm.  Each implant contains the active substance, azagly-
nafarelin dispersed throughout a solid matrix consisting of a silicone elastomer. 
 
Container 
 
The concentrate is supplied in a 3 ml amber glass bottle (Ph.Eur.) closed with a 13 mm diameter 
stopper (Ph.Eur.). The solvent is supplied in a 100 ml clear glass bottle (Ph.Eur.) closed with a 20 mm 
diameter stopper (Ph.Eur.). A sterile container is also provided, a 50 ml clear glass bottle (Ph.Eur.) 
closed with a 20 mm diameter stopper (Ph.Eur.). 
 
Both bottles are sealed with aluminium crimp caps. One bottle of concentrate and one bottle of solvent 
are packed together in a cardboard box with a package insert. The sterile empty vial is supplied 
separately. Diagrammatic specifications and certificates of analysis from the Applicant and the 
suppliers are provided. 
 
Implant 
This is a single use injection device with the implant preloaded in the hypodemic needle of the device. 
The needle is cover with a protective cap and the entire injection device comes in a sealed aluminium 
foil laminate pouch, packed in an individual carton. M
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Packaging specifications for the injection device were provided. The device is tested for appearance, 
dimensional tests and physical tests by the supplier and for appeatance and conformity to drawings by 
the applicant. The foli laminate pouch is composed of PEPT/ALU/PEHT and is approximately 100 um 
thick. The foil is tested for visual inspections (neatness), thickness, external and internal diameters of 
the roll and IR identification. A typical IR spectrum is provided. 
 
 
Clinical Trial Formula(e) 
 
The formulations of the concentrate and solvent used in clinical trials are stated to be identical to those 
described above. 
 
Development Pharmaceutics 
 
Formulation 
The formulation of the concentrate is based on that of an authorised solution for injection containing 
gonadorelin. The product is presented as a concentrate for solution for injection in order to facilitate 
dosage to fish with varying bodyweights while allowing optimisation of injection volumes. The 
formulation of the solvent is identical to the concentrate except that the active substance is not present.  
It is, therefore, entirely compatible with the concentrate and suitable for dilution. 
 
Both the solvent and concentrate (without an added preservative) are stated to have failed preservative 
efficacy testing. Benzyl alcohol is, therefore, included in both formulations at a concentration of 1.0%.  
Preservative efficacy testing of 12 month old batches (stored at 2-8C) of the solvent and concentrate 
containing 1% benzyl alcohol show compliance with criteria A of the Ph. Eur. test for efficacy of 
antimicrobial preservation. 
 
The use of lower buffer strength batches for process validation and stability studies was accepted as 
the  difference in buffer strength is not critical for the process validation.  For the stability batches, use 
of a lower buffer strength batch represents the worst case scenario as these batches are more likely to 
show pH drift with time.  No such pH drift is observed up to 36 months.  In addition the proposed 
market formulation was used in all pre-clinical and clinical trials and this data is therefore unaffected. 
 
Antimicrobial preservative efficacy test (APET) data for batches of Gonazon concentrate and solvent 
containing 0.9% benzyl alcohol were presented.  The Gonazon concentrate passes the A criteria for 
Parenteral and Ophthalmic preparations (Ph.Eur. 4th Ed. 2002). 
 
The Gonazon solvent passes the A criteria for Parenteral and Ophthalmic preparations (Ph.Eur. 4th Ed. 
2002) for the following species, Pseudomonas aeruginosa ATCC 9027, Candida albicans ATCC 
6538 and Aspergillus niger ATCC 16404but only passes the  B criteria for Staphylococcus aureus 
ATCC 6538.  Failure to meet the A criteria has been justified by the Applicant with reference to the 
fact that the test represents worst case conditions unlikely to be experienced in practice.  In addition, 
benzyl alcohol content is extremely stable and is unlikely to reach 90 % of input (reference stability 
studies). 
 
Manufacturing process 
 
The manufacturing process involves straightforward dissolution of active and excipients in water for 
injections.   
 

M
ed

ici
na

l p
ro

du
ct 

no
 lo

ng
er

 a
ut

ho
ris

ed



 3/42 
EMEA 2007 

Packaging 
 
The packaging used is typical for this type of product no specific compatibility studies have been 
carried out.  However lack of interaction between the finished product and the container/closure is 
demonstrated during the stability studies where analysis of a single batch following storage for 6 
months in an inverted position shows no evidence of container/closure interaction. 
 
Amber glass vials are used as during validation of the analytical methods the concentrate has been 
demonstrated to be susceptible to degradation following exposure to light. The solvent is not light 
sensitive and it proposed to use clear glass vials, closed with the same stopper. In support of this 
change of packaging, one year real-time stability data for a pilot scale (40 L) batch of Gonazon solvent 
packaged in the proposed 100-ml, clear glass vials, closed with the stopper were presented.  The data 
shows the same stability profile as batches packaged in amber vials and extrapolation of the shelf life 
to 36 months is considered acceptable (36 month data is available for solvent packaged in amber 
vials).   
 
Implant 
 
The active substance azagly-nafarelin, a GnRH analogue, is degraded in the intestine and thus in order 
to achieve long term levels, a parenteral modified release dosage form was developed. The carrier 
material was chosen with reference to its suitability for subcutaneous implantation and ability to 
achieve continuous release of the active substance. Silicone elastomers are widely used in medical 
devices and registered medicinal products for humans. Silicone elastomers demonstrate good 
biocompatibility because of their low surface energy and hydrophobicity. Release of the active 
substance is controlled by its diffusion through the elastomer network which is possible due to the 
high permeability of the elastomer. The implant is rectangular in shape with dimensions of 1 mm x 14 
mm x 3 mm. Other shapes tested  were determined to be unsuitable due to inadequate release of active, 
difficulty in implantation or difficulty in manufacture.    
 
During product development and scale up, loading, percentage of catalyst, viscosity, implant size and 
percentage of cut surfaces, mixing parameters, details of closed mould manufacture were identified as 
critical parameters in the development of the final formulation.  
 
Different methods of sterilisation were investigated. Irradiation data presented demonstrate no 
significant differences between cumulative average percentage released from implants following 
exposure to a range of irradiation doses. Selection of the standard 25KGy dose is justified. 
 
Drug particle size is known to influence drug release rates. A specification for particle size distribution 
of the active substance is included in the dossier.  
 
In vitro/in vivo correlation (IVIVC) was assessed using non-irradiatied implants, based on the in vitro 
release of the product and in vivo azagly-nafarelin concentration released by the device. The IVIVC 
model % absorbed = % dissolved was considered suitable to predict that a given batch of Gonazon 
will be able to release clinically significant levels of the active substance for up to 12 months. IVIVC 
correlation is valid to establish the clinically significant prolonged release nature of the product. 
Although irradiation results in a lower level of measured  active substance in the implant, this does not 
affect in vitro release. The  use of irradiated or non-irradiated in vitro data has no significant impact on 
the establishment of the in vitro / in vivo correlation of Gonazon implants.  
 
METHOD OF Manufacture  
 
Concentrate 
 
The active substance is used in the form of the acetate salt and the exact quantity used is adjusted 
according to potency of the raw material, the quantity of the water in the formulation being adjusted 
accordingly. The manufacturing process involves dissolution of the active substance and all excipients 
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in a portion of water for injections.  The product is then sterilised into a sterile bulk vessel.  The vials 
are then filled under aseptic conditions under sterile nitrogen.   
 
Analysis of the finished product was carried out by randomly selecting 90 vials at different points 
throughout the filling process and testing for various different parameters; identity and concentration 
of active substance and preservative, pH, appearance, clarity and colour, sterility and particulate 
matter. 
 
Solvent 
 
The formula for a 250 L batch is presented.  Batch size may vary between 250 L and 2500 L.  (Note 
25 L batches were used in stability studies). The manufacturing process is identical to that for the 
concentrate except that no active substance is included and sterilised. 
 
Both the sterilising conditions for the bulk sterile vessel used in production of the concentrate and the 
sterilisation cycle for vials have been fully validated. The in-process controls routinely carried out are 
considered appropriate.   
 
Process validation was carried out on two pilot scale batches (25 L). The bulk solutions were tested for 
appearance and homogeneity of solution after addition of each component, pH, osmolality and 
bioburden. The sterile bulk solutions were tested for appearance, clarity and colour of solution, benzyl 
alcohol identity and content, benzaldehyde content, pH and sterility. Filter integrity testing was carried 
out before and after use. Analysis of the finished product was carried out by randomly selecting 60 
vials at different points throughout the filling process and testing for various different parameters. 
 
Implant 
 
The actual manufacturing formula for a typical batch size is presented in the dossier. Manufacture 
involves mixing of all ingredients, moulding of the mix obtained, cutting of the implants, assembly 
into the injection device and sterilisation.  
 
The silicone elastomer and the drug powder are mixed together, the bulk obtained is moulded in a 
specifically designed stainless steel mould. The mould produces a rectangular rod shape with length 
and breath of the implants of the rod slab fixed (14 mm x 3 mm). Following curing for 24 hours, the 
material is removed from the mould and cut into rods. The implants are cut to the desired thickness (1 
mm) using a cutting device. The implants are packed into the injection devices, automatically sealed in 
pouches and sterilised by gamma irradiation. Sterilisation is carried out at a separate manufacturing 
facility with an absorbed dose of between 25 and 30 kGy. 
 
A detailed flow chart of the manufacturing process was presented. In-process controls include 
monitoring  mixing preparation and moulding, mini-rod weight, mini-rod thickness and packaging 
integrity. Requirements for in process controls and batch yields (curing, cutting and 
packaging/sterilisation) were detailed based on results of process validation data. 
 
The process was validated for two pilot-scale batches. Full details and satisfactory results of the 
process validation carried out to date were provided.  

 
Aerobic bioburden of implants prior to sterilisation demonstrates a sufficiently low bioburden to 
consider that a minimum dose of 25kGy is adequate to ensure sterilisation of the implants. The chosen 
sterilisation method and dose are satisfactory to ensure that the implant is sterile. 
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CONTROL OF STARTING MATERIALS 
 
Active Substance 
 
The active substance is azagly-nafarelin acetate. Glp-His-Trp-Ser-Tyr-D-(2)-Nal-Leu-Arg-Pro-
Azagly-NH2 is synthesised by several coupling and deprotection reactions between protected peptide 
derivatives and amino acids. Purification is carried out by reverse phase HPLC. The purified fractions 
are desalted, treated in an anion-exchanger and lyophilised. The European Drug Master File (EDMF) 
for this active substance was fully assessed during the assessment of the original Gonazon concentrate 
and solvent for solution for injection product.  
 
An updated specification for the active substance was provided for the assessment of the implant 
application. The manufacturing method for the active substance has been revised. The adapted 
synthesis will give azagly-nafarelin containing less amounts of impurities than the present synthesis. 
Most of the revisions to the EDMF are minor and are considered satisfactory. The flow chart has been 
updated, specifications for all reagents are included. A specification for particle size has been included 
as this can influence drug  release rates from the implant. Batch data for batches manufactured 
according to the revised method and in line with the specifications agreed during licensing of Gonazon 
concentrate and solvent for solution for injection will be provided post-authorisation.  
 
Updated stability data has been provided in the updated EDMF and the data supports a 60 month retest 
period. 
 
Excipients 
 
All excipients in the solution for injection comply with their respective Ph.Eur. monographs.   
 
None of the excipients used in the implant are detailed in any pharmacopoeia.  
 
 Silicone Elastomer  
 
 The silicone elastomer is a dimethyl polysiloxane silanol endblocked polymer. Its formula is  
proprietary to the producer. Details of the composition of the elastomer including additives, their 
nature, reason for choice and function and justification for the specification used for routine control of 
the material were provided during assessment. A suppliers certificate of analysis is provided and a 
typical IR spectrum. The silicone elastomer matrix is non biodegradable, which is consistent with the 
intended use of the product. 
 
 Cross linking agent (CLA)  

  
The cross linking agent is a tetrapropylorthosilicate, C12H28O4Si with a molecular weight of 264.09. It 
belongs to the chemical family of alkyl silicate. The specifications and tests applied are detailed in the 
dossier. A suppliers certificate of analysis is provided and a typical IR spectrum. 
 
 Catalyst  
 
 The catalyst is stannous octoate Sn(C8H12O2)2 with a molecular weight of 405.09. The specifications 
and tests applied are detailed in the dossier. A suppliers certificate of analysis is provided and a typical 
IR spectrum. 
 
Specific measures concerning the prevention of the transmission of animal spongiform 
encephalopathies 
 
Neither the active substance nor excipients contain, or are derived from, materials of animal origin 
susceptible to TSEs for the concentrate for solution for injection. 
 
Implant M
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The polypropylene material used in the packaging components incorporates small quantities of 
stearates or other materials derived from fatty acids. A declaration was provided confirming that the 
material complies with EMEA/410/01-Rev 2 by virtue of the fact that the fat supply comes from 
countries with no BSE and that specific risk materials are not used. In addition, severe processing 
conditions used in the manufacture exceed those detailed in the guideline. 

 
The product is confirmed to contain no starting materials as defined in section 2 of the Note for 
Guidance on Minimising the Risk of Transmitting Animal Spongiform Encephalopathy via Medicinal 
Products.  An Annex III declaration for the product is provided. The product is in compliance with the 
current regulatory texts related to the TSE Note for Guidance (EMEA/410/01-Rev.2) and Commission 
Directive 2001/82/EC as amended. 
 
Control tests on finished product 
 
Amino acid composition  
The amino acid composition was determined in three different batches of finished product Gonazon 
Concentrate 1.6 mg/ml stored at 4°C. The results of the composition of amino acides obtained confirm 
that the manufacturing process does not change the composition of the amino acids.   
 
Benzaldehyde 
The specification for benzaldehyde was set at a level of 0.05 % of the content of benzyl alcohol in the 
finished product.  This limit is based on the limit of benzaldehyde accepted in the Ph. Eur. monograph 
for benzyl alcohol used in parenteral products (Monograph no.: 0256), which is also 0.05%.  
 
Visual Particles 
The test for visible particulate contamination will be performed as a routine control test on all batches 
of finished product of both the Gonazon concentrate and solvent.  
 
 
Reverse phase gradient HPLC with UV detection is used for quantification of the active substance and 
its related substances.  Identification is carried out by UV spectra analysis using diode array detection 
as an integral part of the HPLC assay. Quantification of benzyl alcohol and its degradant, 
benzaldehyde is carried out using the same HPLC method used for active substance determination but 
with UV detection.  Identification is carried out by UV spectra analysis using diode array detection as 
an integral part of the HPLC assay. 
 
The membrane filtration method used to determine bioburden levels of the concentrate solution prior 
to sterile filtration has been validated with respect to 6 microbial strains, including those detailed in 
the Ph.Eur. The membrane filtration method used for sterility determination has been validated in 
accordance with the current Ph.Eur. The methods for colour, clarity and pH are general 
pharmacopoeial methods.  Fill volume is determined on average filling weight. 
 
Satisfactory batch data, demonstrating compliance to the proposed specifications is provided for 3 
pilot batches of concentrate and 2 pilot batches of solvent.  These are the same batches used for 
process validation and the stability studies. 
 
Implant 
 
Specifications and details of routine tests for control of the finished product including appearance, 
identity, assay expressed as mg/implant, related substances, content uniformity, thickness, in vitro 
release and sterility were provided.  
 
Guideline VICH Topic GL10 (CVMP/VICH/837/99), on “Impurities in new veterinary drug 
substances”, is not applicable to peptides. Limits for individual specified and individual unspecified 
degradation products were provided and deemed satisfactory. No significant increase in the level of 
known impurities is observed after long-term storage in the finished product, demonstrating that the M
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known impurities are not degradation impurities. Therefore, only unknown impurities are reported for 
Gonazon implant. 
 
The in vitro test for release of Azagly-nafarelin from Gonazon implant has been suitably validated. 
The method for identification and assay of azagly-nafarelin is also used for related substances. The 
proposed limits for impurities are considered acceptable based on the batch and stability data.   
 
Certificates of analysis for all batch analysis data, from the dosage form manufacturing site, have been 
provided and were acceptable. Active substance content is expressed in mg/implant and results for 
uniformity of content reported separately.  
 
Stability Tests on the Finished Product  
 
Concentrate 
Three pilot batches of concentrate have been put on stability at 4ºC, 25ºC/60% RH, 30ºC/60% RH and 
40ºC/75% RH in the packaging proposed for marketing. A small decrease in active substance 
concentration is observed at 4ºC and 25ºC (1-2%).  Levels of related substances do increase with time 
and additional related substances (not present at time zero) are present at later time-points.  The 
number of additional related substances detected increases with both time and increasing storage 
temperature. 
 
The level of increase in total related substances including additional degradation products at 4ºC is 
very small.  The increase in total related substances is due to slight increases in individual peaks and 
the appearance of small levels of additional degradation products rather than significant increases in 
any individual substances.   
 
No obvious pattern of decrease in benzyl alcohol concentration is observed after 36 month storage at 
4ºC and 25ºC although results are variable.  A steady increase in benzaldehyde levels is observed at all 
temperatures although levels never exceed 2.5 micrograms per ml limit even after 12 month storage at 
40ºC. No changes in appearance or colour and clarity of solution are observed throughout the study.  
pH remains within the release specification at all time points at all temperatures. The data support a 36 
month shelf life at 2 – 8 °C.   
   
Solvent 
Two pilot batches have been placed on stability at 4ºC, 25ºC/60% RH and 40ºC/75% RH in the amber 
glass vials.  The study is on-going for 60 months.  Thirty six months data ere provided. For both 
batches 1 year real time stability data (25ºC/60% RH ) on 1 further pilot scale batch of Gonazon 
solvent filled in clear glass vials is also presented. 
 
The benzyl alcohol content stayed within specification after 3 years at all temperatures.  Benzaldehyde 
concentration remained below 1.1 microgram/ml after 3 years at all temperatures.  pH remained within 
the release specification after 1 year at all temperatures.  No change in appearance or colour and 
clarity of the solution were observed.  The data generated in clear glass vials (12 months at all 
temperatures) is sufficient to demonstrate that the change of packaging does not affect the stability of 
the solvent and extrapolation to a shelf life of 36 months is acceptable. 
 
In-use Stability Tests  
 
Five month old batches of both the concentrate and solvent solutions, stored at 4ºC were subjected to 
in-use testing.  The benzyl alcohol content of the concentrate was within specification at 0 and 4 
weeks.  Both the concentrate and solvent remained sterile at 0, 2 and 4 weeks.  Preservative efficacy 
has also been demonstrated at the end of the proposed in-use period. An in-use shelf life of 4 weeks at 
2-8 C is supported by the data. 
 
Implant 
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The end of shelf-life specification is the same as that proposed for release except that active substance 
limits are widened and total unknown related substances are increased slightly. 
 
Changes in in vitro release on storage were discussed, particularly with respect to the clinical 
acceptability of batches with a relatively low in vitro dissolution profile. The CVMP concluded that, 
despite the decreased in vitro release of batches after long-term storage at 25°C / 60% RH, the  
implants remain clinically acceptable for the 3 year shelf-life. 
 
Stability data under VICH conditions after 36 months storage and after 24 months storage were 
presented. Dissolution results at 6 months/ 40C were out of specification for one batch. The CVMP 
considered that a storage precaution of ‘Do not store above 25C’ is required for this product.  
 
A shelf-life of 3 years was justified for the implant based on the data presented. 
 
 
OVERALL CONCLUSION ON PART II 
 
In general, the data provided is of good quality and takes into account current guidelines. 
Development pharmaceutics of both dosage forms is satisfactorily explained. The manufacturing 
process is described in detail and is suitable to provide a finished product of constant and acceptable 
quality. 
 
For the active substance, comprehensive information on manufacture and characteristics is provided in 
the updated EDMF. Routine tests and specifications are considered satisfactory to assure constant 
quality of the active substance. The suitability of the catalyst and cross linking agent for use in this 
dosage form was demonstrated. 
 
The product is confirmed to contain no starting materials as defined in section 2 of the Note for 
Guidance on Minimising the Risk of Transmitting Animal Spongiform Encephalopathy via Medicinal 
Products.   
 
The control tests of the finished product cover the relevant quality criteria and are suitable to confirm 
adequate and constant product quality. Individual impurities are reported and the levels observed were 
qualified during tolerance studies at up to 5 times the dose.  
 
The data support a 3 year shelf-life for the concentrate as well as for the solvent. The stability data 
provided are sufficient to support a 3 year shelf life for the implant with the storage precaution of ‘Do 
not store above 25C’.  
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3 SAFETY ASSESSMENT  
 
 
Much of the information presented was previously assessed in the MRL application for azagly-
nafarelin (EMEA/MRL/832/02/Final). The summary MRL report is published on 
www.emea.europa.eu 
  
Pharmacodynamics 
 
Oral bioavailability of the GnRH analogue, azagly-nafarelin, in prepubertal male wistar rats 
Rats were 3 to 4 weeks old. Two dose levels were administered to prepubertal male rats via the oral or 
S.C. route.; pilot study (Oral route: 0.25 and 2.5 µg/100 g BW, SC route: 0.25 and 2.5 ng/100 g BW), 
main study (Oral route: 2.5 and 10 µg/100 g BW, S.C. route: 2.5 and 10 ng/100 g BW).  The oral 
vehicle contained further 0.5% gelatin and 5% mannitol in water.  
 
In the pilot study, 2 dose levels were administered to prepubertal male rats via the oral or 
SC route. (n= 15 animals/group). The samples were analyzed for testosterone and luteinizing 
hormone (LH) concentrations. In the main study two dose levels were administered to 
prepubertal male rats via the oral or SC route (n = 54 animals/group). The samples were 

analysed for testosterone and LH concentrations (radioimmunoassay). The results of the pilot study 
were intended to establish estimations of optimal dosing range and sampling time-points. 
 
No highly significant differences for testosterone response were observed between the control group, 
both oral groups and the S.C. low dose group. The fact that a significant difference for LH response 
was observed between the S.C. low dose group and both oral groups indicates that a SC azagly-
nafarelin treatment at 2.5 ng/100 g BW induced an LH response which was not followed by a 
testosterone response. Furthermore, a highly significant difference for both hormones was observed 
between the S.C. high dose group (10 ng/100 g BW) and each other group. No such response could be 
determined in the oral dose groups, even at 10 µg/100g BW, a 1000-fold higher dose. After oral 
administration of azagly-nafarelin at doses of 2.5 or 10 µg/100 g BW, no pharmacological activity was 
observed. The model was considered to be suitable as azagly-nafarelin administered SC at a dose as 
low as 10 ng/100 g BW elicited both LH and testosterone secretion. 
 
The large difference in dose levels (factor of 1,000) by the oral and SC treatment routes is noted. The 
results of this study demonstrate the relatively low oral bioavailability of azagly-nafarelin. The data 
would tend to indicate that the LH concentrations did increase in both oral-dose groups between 1 and 
3 hours post-treatment, as compared to controls. Statistical analysis revealed a significant group effect 
(i.e. between controls and both oral-dose groups), but a significant group.time effect was not apparent. 
The magnitude of the increases in LH concentration for both oral dose groups was not dissimilar to the 
low-dose SC group. There were significant differences between both of the oral-dose groups and the 
high-dose SC group between 30 minutes and 3 hours post-treatment. The mean testosterone 
concentrations recorded in all test animals at the various time points were presented. The SC high-dose 
group had significantly elevated testosterone concentrations at all time points as compared to the 
control group. The low-dose SC group also had significantly elevated testosterone concentrations up 
to the 3-hour time point post-treatment. In the case of the oral-dose rats, the maximum testosterone 
concentration measured was at 1.5 hours post-treatment in the high-dose group. This finding is 
somewhat curious, as the Applicant correctly points out that it preceded the maximum LH 
concentration in this group, thus questioning any connection between the two events. There was a 
statistically significant difference in testosterone concentrations related to group membership and to a 
group-time interaction between the control and the orally-dosed rats, when both oral-dosed groups 
were combined. However, when the two oral-dose groups are studied separately, there was no 
significant difference between the testosterone profiles over time. It would appear that a potential 
limitation in study design was the fact that blood samples were only collected over a 6-hour period 
post-treatment. Furthermore, the actual plasma concentrations of azagly-nafarelin were not measured. 
However, this study did confirm the main pharmacodynamic action of azagly-nafarelin and confirm 
that bioavailability by the oral route was significantly less than by parenteral administration. 
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The primary pharmacodynamic action of GnRH and its analogues is well recognised, and has been 
previously assessed by the CVMP in accordance with the application to establish MRLs.  The results 
of the above study again demonstrate the potent effects of azagly-nafarelin in inducing the release of 
LH from the anterior pituitary. No data was presented on any potential secondary pharmacodynamic 
actions of the test article.  

 
Effect of different doses of intraperitoneally- injected GnRH analogue, azagly-nafarelin, on 
ovulation rate, fecundity and egg quality of Rainbow trout. 
 
The experiment was performed on a farm  where water was supplied by a spring with a constant water 
temperature of 10°C. Broodstock Rainbow trout (3 to 8 kg BW) were divided into treatment groups.  
The doses given were Group 1: 0 µg/kg BW (=control), Group 2: 80 µg/kg BW, Group 3: 40 µg/kg 
BW, Group 4: 20 µg/kg BW, Group 5: 10 µg/kg BW.  The natural ovulation rate was <1% at the time 
of injection. The ovulation was checked on days 7, 11, 21, 31 and 41. The ovulated females on day 14 
were stripped and their eggs fertilised. The mean fertility and fecundity was determined.  
 
The fish employed were maintained under a controlled photoperiod regime, and less than 1% were 
naturally ovulating at the time of treatment (the SPC recommends that at least 10% of the fish should 
have ovulated naturally before treatment is administered). The data show that azagly-nafarelin 
treatment induced a significant increase in ovulation rates at all time points and at all dose levels. 
However, the ovulation values recorded were not as high as in some other studies. The contention that 
treated fish that did not ovulate, exhibited the external characteristics of sterility was supported by 
additional data. The overall value of 60% ovulated by Day 11 specified in the report should be viewed 
as an average value (range of 54-63%). There was a tendency towards a lower number of eggs/fish and 
lower fertilisation rates at dosage rates of 40 g/kg BW or greater, but these trends were not 
statistically significant. Due to the low number of fish ovulating in the control group, the statistical 
analysis in relation to fecundity, fertility and egg size was only performed between treated groups. On 
this basis, it is not possible to properly assess these aspects of the use of azagly-nafarelin in this 
experiment. An interesting finding from this clinical study was that the lowest dose rate of 10 g/kg 
BW was sufficient to obtain the desired biological end-point, and again raises the issue of initial dose 
selection and justification.    
 
An efficacy study with azagly-nafarelin solution administered intraperitoneally at two dose 
levels to broodstock Arctic charr: effects on ovulation, and egg quantity and quality 
 
The Arctic Charr used in this study originated from a wild population. The 3-year-old fish were  
≈ 0.5 kg and the 4-year-old fish were ≈ 1.4 kg. Arctic charr broodstock, maintained at 10 and 8°C 
were treated once with azagly-nafarelin at 0, 20 or 40 µg/kg body weight, by intraperitoneal injection. 
Another group of fish was transferred to 5°C on the day of treatment (to induce natural ovulation). 
Ovulation was followed for 7 weeks after treatment. The effects of treatments on the delay of 
ovulation, the rate of ovulation, fecundity and egg quality were studied. 
 
This study provided valuable data on which to assess the effect of treatment on fish that naturally 
ovulate at relatively low temperatures. No ovulation occurred in control fish maintained in a water 
temperature of 10ºC, whilst non-treated fish that were transferred to water tanks at 5ºC did ovulate 
naturally over a 6 week period (peaking at Day 25). In azagly-nafarelin treated fish maintained at 
10ºC, ovulation peaked between Days 6 and 11, thereby advancing ovulation by approximately 2 
weeks. It was interesting to note that the 20 g/kg BW dose rate outperformed the higher dose rate  
(ovulation rates of 75% versus 57% in the 20 and 40 g/kg BW groups, respectively on Day 15). The 
corresponding value for the control group transferred back to 5ºC was 33% on Day 15. At 8ºC, 100% 
of treated fish ovulated by Day 14 compared to 48% of controls. There was a reduction in the relative 
fecundity (i.e. number of eggs per kg BW) evident in the older fish, although there were no significant 
differences evident between treated and control fish. The lack of any significant difference in 
fecundity values between treated and control fish was evident at all water temperatures. These findings 
would tend to indicate that the ovulations induced by treatment were as complete as those naturally 
occurring in control groups. There was no evidence of over-ripening or degeneration of eggs. There M
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was a 24% difference in fertilisation rates between treated fish (at 10ºC) and the control group 
(transferred back to 5ºC), but this difference was not significant. There was quite a marked variation in 
egg quality in treated fish. Whilst the control group had less variation (at 8ºC), the differences were 
again not statistically significant. It appears that adverse egg quality was principally observed at the 
artificially high temperature of 10ºC. It should also be noted that the ovulation rate in the control fish 
maintained at 5ºC was considered to be low (58% versus a normal value of 75%). This may imply that 
the brood stock employed may not have been of particularly high quality. The most significant finding 
is further evidence that azagly-nafarelin is a potent inducer and synchronizer of ovulation. The 
beneficial effect, even at the higher temperature, is noted. Azagly-nafarelin treatment exerted no 
adverse effects on bodyweight or general health. There were no injection site reactions and no 
mortality at dose rates that roughly approximated to 0.5 and 1xRTD. Furunculosis-related mortality 
was observed in some control fish. 
 

Implant 
Gonadotrophin releasing hormone (GnRH) stimulates the secretion of FSH and LH from the pituitary 
gland. This release of FSH and LH is responsible for the subsequent production of gonadal sex steroids. In 
bitches, FSH promotes ovarian growth, follicular maturation and subsequent secretion of oestradiol, 
whereas LH is essential for ovulation and development and release of progesterone by the corpus luteum. 
In males, LH stimulates the production of androgens (mainly testosterone). FSH acts on Sertoli cells to 
control spermatogenesis. 
 
Bibliographic data confirm that the acute effects of GnRH or its analogues are characterised by increases in 
gonadotrophin release. This agonistic effect is capable of inducing oestrus in anoestrus bitches. However, 
chronic administration of GnRH agonists desensitises the pituitary with the result that release of FSH and 
LH is suppressed, leading to a suppression of reproductive function. Azagly-nafarelin is a synthetic 
analogue of  hypothalamic GnRH. A number of studies in rats, cows and dogs, confirmed the biphasic 
effects of azagly-nafarelin on the pituitary gland.  
 
Acute effects – heat induction 
In female mice, cows and bitches, the acute effects of azagly-nafarelin on gonadotrophin release are the 
same as for other GnRH analogues. In bitches, induced oestrus in the weeks following administration of an 
azagly-nafarelin implant is a common occurrence. However, induced heat occurs in a variable proportion 
of bitches (32 to 84 %) depending on the stage of sexual cycle at the time of implant insertion and the age 
of the bitch. Induced heat is not observed if treatment is started before puberty. In addition, the frequency 
of induced heat is lower in younger bitches than in older bitches. 
 
Occurrence of induced heat is influenced by endogenous progesterone concentrations at the time of 
implant administration. In some studies it was demonstrated that the incidence of induced heat was 
reduced by administration of the implant in early to mid-metoestrus: 84% of adult bitches treated in 
anoestrus displayed an induced heat; whereas only 32.5% of bitches treated during metoestrus 
exhibited signs of induced heat. It was also demonstrated that administration during pro-oestrus did 
not affect the normal occurrence and duration of the related (proestrus and oestrus) heat. The CVMP 
noted that the acute effects of GnRH agonists might cause ‘induced’ heat in treated bitches. 
Appropriate recommendations relating to the potential for the occurrence of ‘induced heat’ have been 
made in the SPC and product literature. 
 
Long term effects – heat suppression 
Following the acute effects of GnRH agonists, the pituitary gland is ‘desensitised’ and this state 
(resulting in prevention of gonadal function) is maintained for extended periods. Chronic 
administration of GnRH and its analogues has an inhibitory effect on gonadotrophin 
production/release with the result that reproductive function is suppressed in both male (characterised 
by a decrease in plasma testosterone concentration and testes size) and female dogs (characterised by a 
decrease in gonadotrophin concentrations and postponement of oestrus).  
 
Continuous administration of azagly-nafarelin (subcutaneous implant) showed an initial heat induction in 
bitches, followed by oestrus suppression of variable duration for the 12-month study period. FSH M
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concentrations in all bitches decreased one month after implant insertion to reach basal concentrations two 
months after implant insertion. FSH concentrations remain basal for several months and in individual 
animals an increase was noted towards the end of the 12-month test period. When administered twice (i.e. 
a second implant after 12 months) in bitches who had already been treated successfully for a 12 months 
period, 8% of bitches displayed induced heat. Thereafter, heat was suppressed in 92 % of bitches for a 
second year of treatment. 
 
Pharmacokinetics 
 
Single dose pharmacokinetic study of azagly-nafarelin in Rainbow trout administered 
intraperitoneally and intravenously as an aqueous solution 
 

The plasma pharmacokinetics of the gonadotrophin-releasing hormone analogue, azagly-nafarelin, 
were investigated in two-year old broodstock Rainbow trout a month before anticipated first spawning. 
A single dose of either 10, 40 or 80 µg azagly-nafarelin per kg body weight was administered 
intravenously (IV) as an aqueous solution (10 animals per group).  Azagly-nafarelin levels in plasma 
were determined using a radioimmunoassay method. Blood samples of about 0.4-1 ml were collected 
at time 0, 0.25, 0.5, 0.75, 1, 1, 1.5, 2, 4, 6, 8, 16, 24, 48, 96, 144 hours (relative to treatment). Plasma 
pharmacokinetic parameters were calculated for each individual data set using pharmacokinetic 
computer program Topfit V 2.0. 
 
The study was not GLP compliant. There was considerable variation in concentrations of azagly-
nafarelin between fish in the IP groups, with the standard deviation (SD) typically representing 87 to 
124%, 39 to 106% and 63 to 107% of the mean value at each time point for the 10, 40 and 80 µg IP 
groups, respectively. This was considerably greater variation than that seen within the IV group where 
the SD typically represented only 32 to 46% of the mean value at each time point. The difference in 
variation between the two routes of administration is not unusual or surprising; however, the variation 
in general is quite high. This is likely due to, firstly, the variation in the assay, typical of peptide 
radioimmunoassays in matrices like plasma, especially when plasma samples had to be diluted to 
varying degrees (ranging from no dilution to dilutions as high as 1 in 800); thus, normal assay 
variation was multiplied many fold by the necessary use of high dilution factors. Secondly, it is also 
likely to be due to the apparent interference factors; although an attempt to correct for them was made, 
it appears that the relative importance of these factors is higher for the 10 µg dose than for the two 
other doses. Therefore, the data generated for the 10 µg dose should be viewed with caution. The 
terminal half-life of azagly-nafarelin in trout plasma seems to be in the order of 5 hours, while the 
mean residence time is approximately twice as long for the IP route (≈ 6 h) as for the IV route (≈ 3 h) 
indicating that the rate of absorption is at least partly the rate limiting process in the concentration vs. 
time profile after IP injection. In terms of Cmax and AUC0-infinity, there was poor dose linearity 
between the IP doses. This is likely due to the variation and interference factors in the assay and to the 
necessity of the use of adjustment factors. Thus, because of the lack of dose linearity in AUC0-infinity 
between the IP doses, it is difficult to interpret the bioavailability data.  
 
The results confirm the high and fairly rapid systemic bioavailability of azagly-nafarelin in the target 
species following IP administration of 40g/kg. The terminal half-life and mean residence time were 
significantly longer following intraperitoneal administration as compared to the IV route. This suggested 
that the rate of absorption was a rate-limiting step in the concentration versus time profile of the 
molecule. However, it should be noted that quite a marked degree of variation in plasma concentrations 
was evident in the IP group. The formulation used was essentially similar in terms of vehicle as for 
another kinetic study in fish, although the test article concentration was varied as appropriate. It should 
be noted that the analytical technique did experience difficulties at low concentrations of azagly-
nafarelin, due possibly to the presence of fibrin and other binding proteins in fish plasma. This required 
the use of correction factors in the study calculations (particularly at low concentrations), and was 
possibly responsible for the poor dose-linearity between the various IP dose levels. This lack of dose-
linearity made interpretation of the bioavailability data difficult. For example, the bioavailability 
following the IP administration of 80g azagly-nafarelin/kg was only 68%, thus implying a saturation 
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effect somewhere above the 40g/kg dose level. Azagly-nafarelin concentrations in plasma declined to 
approximately 10% of peak values at 8-16 hours post-treatment in the 40g/kg IP dose group. 
 
Validation of the determination of azagly-nafarelin in fish plasma using radioimmunoassay 
The study was not GLP-compliant. Whilst there are some specific deficits in the validation data, it is 
concluded that the method did provide results that allowed for meaningful interpretation of the above 
kinetic study.  The assay is considered to be reliable in the 100-800 pg/ml range and at dilutions 
ranging from 1/20 to 1/100. Hence, the high value samples can be diluted to hit the right section of the 
standard curve. 
 
Conclusion on pharmacokinetics 
 
The data submitted provided a meaningful assessment of the kinetic fate of the test article in plasma at 
dose levels close to the RTD in the target species. The plasma kinetics were well described, although 
the effect of different water temperature values is unknown. The metabolic fate of azagly-nafarelin in 
Salmonidae was not studied, but this limitation has been encountered before for veterinary medicines 
administered to fish. There is no information available on the tissue distribution profile of residues of 
azagly-nafarelin, nor on the identity of such residues. Therefore, the rate of elimination from various 
tissues is unknown. Azagly-nafarelin is highly bioavailable following IP administration in fish. 
Several literature references describing the metabolic fate of other GnRH analogues were provided. In 
general, such substances are poorly absorbed from the GI tract, and formulations available for humans 
use either the injectable or intranasal routes of administration. 
 
The plasma half-life for many GnRH analogues in humans is a matter of minutes or a short number of 
hours. The corresponding value for azagly-nafarelin in fish is significantly longer (5 hours following 
IP administration) due to the effect of temperature on metabolic rate. 
 
In general, GnRH is well distributed following IV administration, with highest hormone 
concentrations in tissues such as the pituitary gland, pineal gland, liver and kidney. Muscle tissue is 
not a significant target tissue. In fish, GnRH analogues have been shown to accumulate in the gills. In 
fact, one study with a GnRH analogue demonstrated that 30% of administered radioactivity was 
recovered in the gills 1 hour after administration, possibly indicating the importance of this route of 
elimination. 
 
The addition of hydrophobic chains onto the native molecule usually renders the new analogue more 
resistant to enzymatic degradation. Some of the enzymatic cleavage has been shown to occur in the 
kidney. Peptidase activity, at similar sites on GnRH analogues as observed in vertebrate species, have 
also been reported for fish. The half-lives of various analogues of GnRH are usually longer than for 
the native molecule. GnRH analogues would be expected to have a significantly longer plasma half-
life in fish than in vertebrates due to the effect of temperature on metabolic rate. 
 
Implant 
 
Absorption 
In dogs, following subcutaneous administration of an implant containing approximately 17.4 mg 
azagly-nafarelin, maximum plasma concentrations were reached between two and four hours after 
implantation. These maximal azagly-nafarelin concentrations are followed by a slow decline in 
circulating azagly-nafarelin concentrations. Small quantities of azagly-nafarelin could still be detected 
in serum for up to one-year following implant insertion (limit of detection approximately 44 pg/ml). 
 
Oral bio-availability of GnRH agonists is very low. 
 
Distribution 
After a single intravenous injection of 17.4 mg of azagly-nafarelin, the concentration curves showed a 
first order kinetic profile with concentrations of azagly-nafarelin progressively declining. T½ was 
approximately 30 hours + 24.47. The apparent volume of distribution of azagly-nafarelin following 
intravenous bolus administration at a dose equivalent to the content of one implant is 0.12 l/kg. M
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Metabolism 
No specific metabolism study was undertaken. However, the structure of azagly-nafarelin is closely 
related to that of nafarelin, for which metabolism has been characterised. The main step in metabolism 
of nafarelin is the cleavage of the Ser4-Tyr5 bond, a process that takes place in the kidney. The 
metabolites are inactive. Azagly-nafarelin is a peptide that is primarily degraded by peptidases and not 
by cytochrome P-450 enzymes. 
 
Excretion 
Excretion of azagly-nafarelin was not investigated, because it is expected to act in a similar fashion to 
GnRH and its other analogues. Degradation products are either excreted via the kidneys or are 
degraded further in the liver.  
 
In view of well-known data from GnRH and other analogues, the CVMP agreed that the absence of 
specific metabolism/excretion data was considered justified. 
 
Toxicological studies 
 
Single dose toxicity 
 
No classical single-dose acute toxicity studies were presented in the application. The oral 
bioavailability study conducted in male rats (see pharmacodynamics) was again presented here as 
evidence of low acute toxicity. The Applicant additionally presented the results of a multiple dose 
study conducted by the IP route in the target species. However, this study is better considered under 
target animal tolerance (see below). 
It was claimed that no mortalities or adverse effects related to treatment were observed in the rat oral 
bioavailability study. Whilst this appears to be true, it is clear that this was not a fundamental single-
dose toxicity study. The same applies to the target animal tolerance study, which is considered later in 
this report. However, as the pharmacological actions of azagly-nafarelin are well understood, as in the 
case of the MRL application, it was not considered necessary to request any additional data in this area. 
Additionally, information was submitted from published reports in relation to the acute toxicity for native 
GnRH and the synthetic analogue, buserelin. No toxic effects, other than direct effects on reproductive 
function, were evident following the administration of single high doses. 
 
Implant 
No classical single-dose acute toxicity studies were presented in the application. The oral 
bioavailability study conducted in male rats (see pharmacodynamics) was presented here as evidence 
of low acute toxicity. However, as the pharmacological actions of azagly-nafarelin are well understood, it 
was not considered necessary to request any additional data in this area. Additionally, information was 
submitted from published reports in relation to the acute toxicity for endogenous GnRH and the synthetic 
analogue, buserelin. No toxic effects, other than direct effects on reproductive function, were evident 
following the administration of single high doses. 
 
Repeat dose toxicity 
 
 A GLP-compliant repeat-dose oral toxicity study was performed in the rat. Following an initial pilot 
study, groups of rats (5 animals of either sex per dose group) were administered azagly-nafarelin by 
oral gavage for 28 days at dose rates of 0, 25, 250 and 2500 g/kg bw. No test-treatment related 
clinical signs or mortality were observed during this study. Slight, though non-statistically significant, 
increases in food intake and body weight gain were observed at different time points in both males and 
females treated at the highest dose rate. Statistically significant reductions in the plasma 
concentrations of sodium and chloride were evident in some animals treated at dose rates of more than 
or equal to 250 g/kg bw, whilst significant reductions in plasma potassium and tryglyceride 
concentrations were also evident at the highest dose rate. Cytological examination of vaginal smears 
obtained from females during the last two weeks of the study demonstrated that animals treated at the 
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2500 g/kg bw dosage level exhibited a reduction in the average number of oestrous cycles and a 
slight increase in the average duration of each cycle (by approximately 1 day).  
 
Statistically significant reductions in the absolute weights of the testes, epididymus, seminal vesicles 
and prostate gland were evident in the high-dose male group. In addition, there was a statistically 
significant reduction in the relative weight of the seminal vesicles in the mid-dose male group (250 
g/kg bw). Female rats exhibited statistically significant increases in ovarian weights, and significant 
reductions in uterine weights at the 2500 g/kg bw dosage level. The increased thymic weights 
reported in both males and females were not statistically significant.  
 
The major changes noted on post-mortem examination related to alterations in those organs that also 
exhibited changes in their weights, as detailed above. An increased incidence of pseudopregnancy was 
evident in females treated at the 2500 g/kg bw dosage level. Changes were reported on 
histopathological examination of various reproductive tissues in both male and female rats treated at 
the 2500 g/kg bw dose rate (note: histopathology was only performed on macroscopic lesions in the 
low- and mid-dose groups). Examination of the testes in high-dose male rats revealed evidence of 
slight to marked vacuolation of sertoli cells, with a reduction in the number of round and tailed 
spermatids, spematocytes, tubules lined by sertoli cells only, as well as a variable degree of germ cell 
degeneration. Oligospermia and hyposecretion of the prostate and seminal vesicles were observed in 
all male rats treated at this highest dosage rate. Female rats treated at the 2500 g/kg bw dosage level 
exhibited evidence of dilatation of the uterine lumen, endometrial epithelial atrophy, abnormal 
mucification of the vaginal epithelium and an increase in the number of corpora lutea, which 
correlated with the enlargement in ovarian size. No treatment-related effect on the number of antral 
follicles per ovary was evident. A mild degree of lymphoid cell hyperplasia was evident in the thymus 
of some rats treated at the highest dose level. Based on the presence of a statistically significant 
reduction in the relative weight of the seminal vesicles in male rats treated at the 250 g/kg bw dosage 
level, a NOEL of 25 g/kg bw was retained from the results of this study. 
 
Reproductive toxicity, embryotoxicity, foetotoxicity, including teratogenicity  
 
The effect of the gonadotrophin-releasing hormone (GnRH) analogue, azagly-nafarelin, on 
ovulation in Atlantic salmon broodstock 
 
The broodstock were Atlantic salmon (4 years old (first time spawners) from the strain at the 
Norwegian site of the study. The study was performed in sea cages in brackish water. The fish were 
intraperitoneally injected (when natural ovulation was 15%) with various doses of azagly-nafarelin to 
determine the ovulation rate, egg quantity and quality (group 1: 0 µg/kg, group 2: 20 µg/kg and group 
3: 40 µg/kg).   
 
The treatment had no effect on egg weight, fecundity or egg survival to the eyed stage. However, there 
was generally a low eyed egg rate as is common when broodstock are stripped directly from 
sea/brackish water. A single intraperitoneal injection of azagly-nafarelin advanced and synchronised 
ovulation of Atlantic salmon broodstock kept in seawater, while having no effect on egg quantity or 
quality. No major differences between azagly-nafarelin doses were evident, suggesting that the 
optimal dose is not greater than 40 µg/kg at this stage of the ovulation cycle. However, there was some 
evidence that 40 µg/kg BW was better than 20 µg/kg BW. 
 
The deaths reported were highest in the control groups and would not appear to be treatment related. 
The information contained in this study is again largely efficacy data in the target species, and is not a 
classically designed reproductive toxicity study.   
 
The following studies were presented in the dossier under the heading of teratogenicity/foetotoxicity; 
 
 A study with azagly-nafarelin solution administered intraperitoneally to broodstock rainbow trout 

at the start of the spawning season: fertility, egg and fry quality 
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 A multiple dose safety study with azagly-nafarelin solution administered intraperitoneally to 
Broodstock trout  

 
 A field study with azagly-naafrelin solution administered intraperitoneally to Broodstock Rainbow 

trout either at the start or towards the end of the spawning season  
 
 A clinical trial with azagly-nafarelin solution administered intraperitoneally to broodstock Atlantic 

salmon during the spawning season in Scotland  
 
The above studies were all conducted in fish and do not correspond to the normal laboratory animal 
teratogenicity/foetotoxicity studies. Whilst some useful information in relation to egg quality etc. is 
available from the above data, these studies principally belong to the tolerance and efficacy sections of 
this application and are addressed there. It was concluded during the MRL application, that new 
teratogenicity studies etc. would not be required for a compound of this class. Furthermore, it must be 
remembered that the fish are being treated prior to fertilisation outside the body, and as such, classical 
teratogenicity data is not as relevant.  
 
Further clarification was requested with regard to the possible long term effects of Gonazon treatment in 
brood fish (such as local reactions, survival, restoration to “normal” health status and “reproductive 
ability”). No long-term studies were performed on isolated groups to assess possible long term effects of 
Gonazon treatment in brood fish (such as local reactions, survival, restoration to “normal” health status and 
“reproductive ability”). Such studies would have required keeping for a long period two groups of fish 
(treated and not treated) separated at the end of the tolerance study or at the end of the clinical studies. This 
was not compatible with fish farming practice at experimental sites where these experiments were 
performed. Instead of this, and in accordance with the practice, the fish of the tolerance study 98R/0394 
which were not sacrificed (n=90) were put back in their original stock (n=960) hence representing 
approximately 10% of the stock. In two of the clinical studies, the non sacrificed fish represented 30% and 
20% of the original stock. No increase in mortality or modification of egg weight (two parameters 
monitored at one site of study) were noted in either of the 2 groups after gathering treated fish with their 
original group and whatever the study. The absence of detected abnormalities during the following 
reproduction periods (+12 months) in these fish stocks suggests that there was no long-term influence of 
the treatment. 
 
In one clinical study, offspring from treated fish were examined up to stages corresponding to a 
bodyweight of 5 grams (2 months of age). At this stage, bone morphogenesis is fully complete. 
Considering that all the bones are in place, there is no need to investigate the possibility of 
malformations in offspring from treated fish at later stages of development. 
 
Fifty fry from each group were submitted to autoradiography at the end of the growth period. Three 
types of abnormalities were noticed: malformations, fused vertebrae and separated vertebrae. The total 
percentage of malformations were 9, 19, 16 and 12 for control-early, control-mid, control-late and 
azagly-nafarelin, respectively. A Chi² test was performed which showed that there is a significant 
difference (p = 0.0210) between groups for the percentage of malformations. 
 
The analysis of the results clearly showed that this difference corresponded to a low number of 
malformation observed in the early control group compared to all other groups. This could be 
confirmed by excluding the results of the early control group from the analysis. Then no statistically 
significant differences (p = 0.3178) were observed between the treated group and the two other control 
groups. In these conditions, the result clearly showed that there is no link between the treatment with 
azagly-nafarelin and the percentage of malformations observed in fry. 
 
Some studies have been performed in laboratory animals in GnRH analogues showing the absence of 
embryotoxic activity: in the CVMP buserelin summary report EMEA/MRL/019/95-FINAL it was 
clearly stated that studies on embryotoxic effects in rats and rabbits revealed a dose-dependant 
inhibition of implantation in both species following SC doses from 4 µg/kg b.w. (rats) and 10 µg/kg 
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b.w. (rabbits) onward, due to the suppressive influence of buserelin on the endocrine system. 
However, there was no evidence of teratogenic effects of buserelin. 
 
In humans, GnRH analogues are extensively used particularly for the treatment of infertility (in vitro 
fertilisation). In women, for pituitary desensitisation before ovulation induction with gonadotrophins 
the regimen used with buserelin can be as long as 2 weeks (long protocol)2. The equivalent of 150 µg 
buserelin is given intranasally four times daily. Alternatively the equivalent of 200 to 500 µg of 
buserelin may be given daily as subcutaneous injection, which can represent cumulated doses of up to 
125 µg/kg (based on a 60 kg patient treated for 15 days). No teratogenic or embryotoxic effects 
including defects on soft tissues, has never been reported as a result of such treatments in humans. 
GnRH analogues can be considered as devoid of teratogenic activities. 
 
It was concluded that is possible to assume that no defects in soft tissue development following 
treatment with azagly-nafarelin can be expected. The Applicant considered that the weight of 5 g (2 
months of age) can be considered as the end of the growth period for the fry. At this stage, the yolk sac 
has been completely resorbed and mortality associated with this very critical episode is over. The fish 
are then autonomous for feeding.  It is important to stress that at this stage, bone morphogenesis is 
fully completed. This assumption can be confirmed by the radiographic pictures when compared to 
radiography taken at earlier stages which showed only incomplete morphogenesis. Considering that all 
the bones are in place, there is no need to investigate the possibility of malformations in offspring 
from treated fish at later stages of development. 
 
The Committee concluded that the answer did not constitute data. However, taking into account 
current knowledge on the relatively short persistence of this molecule in the body and the absence of 
longer-term effects with short-term administration of GnRH analogues in most other animal species, 
the need for further data was not considered necessary.  Nevertheless, without these data it was agreed 
that information on the lack of long term data on the broodstock should be given in the SPC under 
5.10 as follows: “The long term effects of azagly-nafarelin on treated broodstock fish have not been 
studied”. 
 
Implant 
No specific studies relating to azagly-nafarelin were submitted. However, this is a particularly difficult 
area to investigate in terms of the intended pharmacological action of the drug. Some reproductive 
toxicity data was available for other applications for GnRH analogues. Bearing in mind the nature of 
the active substance, profound effects on the reproductive system are obviously to be expected in such 
studies and NOELs for compounds such as buserelin were quite low. There was no sign of 
teratogenicity in rabbits for the related compound buserelin and the available literature does not give 
rise to any specific concerns in this area. The compound is intended to reduce fertility in treated 
bitches. The CVMP did not request traditional reproductive toxicity and teratogenicity studies for this 
compound. This position was previously stated by CVMP when Gonazon was licensed for fish.  
 
Mutagenicity 
No specific studies relating to azagly-nafarelin were submitted under this heading. The CVMP 
agreed that azagly-nafarelin and its degradation products would pose little risk of mutagenicity or 
carcinogenicity. This opinion was largely based on the structure of the compound, and data for 
related compounds buserelin and nafarelin.  
 
Carcinogenicity  
No specific studies relating to azagly-nafarelin were submitted under this heading. The CVMP 
accepted an expert opinion which stated that orally administered peptides were most unlikely to be 
mutagenic or carcinogenic. The lack of structural alerts for members of the GnRH family leads the 
CVMP to recommend that no new studies were required in relation to mutagenicity or 
carcinogenicity.Carcinogenicity studies 

                                                      
1In Martindale The Complete Drug reference. 32nd edition; Pharmaceutical Press 1999. pp.1235-1249. 
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Immunotoxicity 
No data on the potential immunotoxicity of azagly-nafarelin was presented in this application. 
Although GnRH analogues are peptide molecules, no information was available to indicate a likely 
potential for immunotoxicity for any of the other GnRH analogues previously examined. The long-
term use of buserelin did not induce anti-buserelin antibodies in various species including man. In 
addition, there was no evidence of immunotoxicity in the 28-day rat study. 
 
Observations in humans 
Azagly-nafarelin has not been used in human medicine. However, numerous references relating to the 
use of other GnRH analogues in man were provided. In general, the acute stimulatory effects, and the 
longer-term desensitisation effects, of GnRH analogues in man have been well characterised. 
Oligopeptides are generally poorly absorbed across skin unless some mode of enhancement is 
provided. Activity after oral administration is likely to be low due to enzymatic breakdown.  
 
None of the data submitted related to the actual compound under consideration. Many of the papers 
presented were considered at the time of the initial MRL and MA applications. The pharmacological 
effects of GnRH analogues are well characterised in man. Toxic effects tend to be confined to repeat 
dose administration by mucosal or other parenteral routes. Thus, accidental exposure via the skin for 
veterinary professionals is unlikely to result in adverse effects due to the doses involved and the route 
of exposure. Similarly, accidental ingestion, would likely result in degradation of most of the azagly-
nafarelin present. 
 
Microbiological studies  
It is most unlikely that azagly-nafarelin would possess any antimicrobial properties. 
 
Studies on implant excipient - Silicone elastomer carrier 
The carrier material of Gonazon for dogs is made of silicone elastomer. The components within the 
elastomer have been developed for medical devices since the 1960s and are currently included in many 
human medical devices in the EU. Toxicity and tolerance studies were conducted on the elastomer. 
Overall, the results of the tests submitted provided assurance about the safety of the carrier material for 
Gonazon. Although the tests selected did not constitute a fully comprehensive toxicity evaluation, the 
absence of any toxicity in a systemic (IV) study in mice provides most reassurance about safety, as 
well as the mutagenicity assays.  
 
The end user of Gonazon is only in contact with the cured device. Therefore, as far as both user and 
animal safety are concerned, the starting materials should not be expected to be associated with the 
same hazards as in their individual form. Typical sources of toxicity from an elastomer biomedical 
device are linked to components that may leach out from the polymer matrix. Human contact with the 
product is unlikely to cause any toxicity concerns.  
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User Safety 
 
No specific studies were carried out under this heading. Whilst dermal or oral exposure would likely 
result in minimal absorption, intranasal administration is a route used for some GnRH analogues employed 
for clinical purposes. However, such commercial formulations are in the form of intranasal sprays, whereas 
this formulation is a solution. The effects of systemic exposure to azagly-nafarelin were considered to be 
the same as for nafarelin. When using nafarelin, an increase in the mean cycle duration and delayed 
ovulation has been reported in women after a single subcutaneous injection of 20 -100 µg during the early 
follicular phase (Monroe et al., 1986). However, a single dose of nafarelin had limited effects on cycle 
length or ovulation when given shortly before or after ovulation. In contrast, during prolonged treatment, 
some moderate adverse effects, due to alterations in gonadal steroidogenesis, have been reported. No 
adverse effects have been shown after acute treatment (Scaletscky and Smith 1993). 
 
In addition, several studies from the literature (Srinivasan et al., 1990), (Fu Lu et al., 1992) and 
(Bommannan et al., 1994)] have been performed to assess in vitro percutaneous adsorption of 
leuprolide. Leuprolide is a nonapetide GnRH-analogue comparable to azagly-nafarelin. These studies 
stress that, due to their molecular weight, the intrinsic permeability of GnRH analogues through the 
skin is too low to allow significant amount of the drug to permeate. 
 
The nasal route which has been investigated for potent LHRH analogues requires a 100-fold higher 
dose than the potent intravenous or subcutaneous dose, thus showing the poor permeability of the 
product by the oto-rhinolaryngological sphere. 
 
Accidental exposure through the eye seems unlikely. Nevertheless, an additional user safety warning 
has been added to the SPC.  In addition, the SPC and relevant literature contains a similar warning in 
relation to accidental spillage onto skin. As the concentrate vial contains 1600 g azagly-nafarelin/ml, 
additional warnings were included under section 5.12 (Special precautions for person administering 
the VMP to animals) of the SPC. 
 
Implant 
In the user safety assessment, the mode of insertion and removal of the implant was described and the 
likely exposure scenarios during each phase was assessed. In each case, it was pointed out that, 
although the implant will work for approximately one year, any exposure during implantation or 
removal will be of short duration by either the dermal or oral routes. Contact during implantation is 
minimised because the compound is contained within a hypodermic needle and need not be handled. 
Contact during removal is likely to involve forceps handling and should include gloves for sterility 
purposes. It is likely that exposure will be infrequent based on the likely number of bitches implanted 
by any individual veterinarian each year.  
 
The potential for accidental self-injection was considered, but due to the solid nature of the implant 
and the method of administration, this was considered unlikely. The same exposure scenario was 
considered for the removal phase, even though a significant amount of active would have been 
absorbed in the target animal. Systemic bioavailability by the oral and dermal routes is likely to be 
very low. 
 
The CVMP concluded that the risks of accidental exposure could be managed by appropriate warnings 
in the SPC. This was based on the above exposure assessment scenarios and the fact that both dermal 
and oral exposure were unlikely to result in any significant systemic exposure to azagly-nafarelin. 
Gonazon during its use should not be associated with any significant human safety concern. 
 
Ecotoxicity 
 
No Phase I or Phase II Environmental Impact Assessment, as required by the CVMP/VICH guideline, 
were submitted with the initial application. The Applicant produced a short section in the safety expert 
report that stated that azagly-nafarelin was unlikely to be toxic to the environment due to metabolism 
in the target species and the elimination of very low levels of the compound or its metabolites into the 
environment. The expert further relied on the belief that subsequent dilution in the surrounding water M
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would be significant. The issue of the lack of documented GnRH receptors in plants and invertebrates 
was also raised, but obviously no data was submitted to support this statement.  
 
The Committee requested further data on metabolism and excretion of the product, together with a 
Phase I Environmental Impact Assessment. In salmonids, the maximal density of broodstock animals 
in fish farming practice, compatible with the respiration is recommended to be 20 kg fish/m3 of water 
(approximately 50 litres/animal). It must be stressed that this density is maintained at a low level for 
broodstock animals, to avoid stress and keep them in good conditions favourable to reproduction. The 
indicated therapeutic dose is 32 µg azagly-nafarelin /kg b.w.  Assuming a worst case scenario in which 
the product is not metabolised and is eliminated at the same time, this leads to a concentration of 0.640 
µg/litre. This dose is below the 1 µg/L level. The Environmental Introduction Concentration 
(EICaquatic) that can be expected from the worst case scenario being below the 1 µg/l limit, this 
concludes the decision tree and justifies that no phase II assessment is needed as the Applicant claims 
that under point 9 of the decision three, the aquatic species is reared in a confined facility.   
 
However, the Committee considered that the product may also be used in aquatic species that are not 
reared in a confined facility and so did not accept the above reasoning.  Under this assumption the 
decision three would automatically lead to a Phase II Ecotoxicity assessment. 
 
The density of fish in tanks also varies considerably between farms, and depends for instance on the 
quality of the water and the speed at which the water is changed in the tank. Again differences in the 
density which brood stock are kept at, was also evident from the commercial farms used in the trials. 
Fish density is said to be the same as fish is normally kept at, and varies from 22 kg –90 kg/m3.  Using 
a worst-case scenario and the same equation as the Applicant this gives concentrations of azagly-
nafarelin ranging from 1.6 – 2.24 μg/l. Taking the following factors into account; 
 
1. The active is likely to be metabolised to a very large extent in the treated animals. 
 
2. The EIC does not take into account a very rapid and complete renewal of the water (every 

20 seconds, i.e. three times per minute). This concentration can therefore be considered as 
highly overestimated and unlikely to be reached: flow rates of several cubic meters per minute 
in the brood tanks would induce a large and very quick dilution. Furthermore, this controlled 
discharge will undergo an extensive further dilution when returning to the river: no more than 
50% of the river flow (lowest level corresponding to the dry season) can be used in the 
raceways of fish farming facilities. From the expert point of view, the expected concentrations 
of azagly-nafarelin and its metabolites, would be negligible after dilution (<10-20

 M). 
 
the Committee considered however that in particular, there would be different requirements across the 
EU with regard to the river flow. 
 
The Applicant further refined the arguments by detailing the metabolism and the dilution factors. 
Complete absorption is observed for the product after intraperitoneal injection as suggested by the 
100% calculated bioavailability. In the body, peptides are not in a stable environment and are subject 
to aminopeptidase action. Hence, peptides are known to be readily subject to digestion after 
administration by oral route and metabolism after parenteral injection. 
- Literature data presented in the original documentation clearly prove that, in primates as in fish, 
natural and synthetic GnRH are actively metabolised in the body. 
- Nafarelin metabolism in monkeys and human is known (Chan & Chaplin 1985, Chrisp & Goa 1990). 
The main peptidic fragments formed are the 5-10 hexapeptide amide, the 6-10 pentapeptide amide, the 
5-7 tripeptide and the 6-7 dipeptide. The 1-4 fragment, which is the part of the GnRH molecule, which 
has the ability to release gonadotropins, is never detected. As a consequence, none of the metabolites 
are likely to display hormonal activity. From data, it can be concluded that like nafarelin, azagly-
nafarelin’s metabolism is rapid and very extensive. It is inactivated by degradation into smaller 
peptides and non-active amino acids. 
 
Intervet measured the elimination half-life (t1/2) of azagly-nafarelin in trout. The longer half-lives of 
nafarelin, and azagly-nafarelin as compared to other GnRH analogues, are presumably the result of M
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slower peptidase degradation (Chu et al., 1985). Nevertheless these products can also be considered as 
readily excreted. 
 
The half-life of azagly-nafarelin strongly suggests that the dose administered in fish is excreted 
gradually during a period of more than several hours. Furthermore, Intervet stressed that though 
some broodstock are kept in confined facilities (sea cage or brackish water), the product cannot be 
considered as introduced directly into the aquatic environment (as is the case with certain products for 
aquatic use). This is because the product is injected individually in fish as a single administration once 
during reproductive season. The argumentation presented above for confined facilities also holds when 
broodstock are not reared in confined facilities. 
 
The Committee commented that the data presented from the study on trout are inconclusive as the 
potency of the partly metabolised residues has not been investigated. The Committee considered the 
argumentation on the dilution and confined facilities as not being relevant. 
 
Conclusion of the Committee with regard to ecotoxicity 
 
The Committee concluded on ecotoxicity based on a risk evaluation of the data presented.  
 
- Taking into account that the active peptide is likely to be metabolised relatively quickly into 

inactive metabolites as is the case for well known similar peptides, 
 
- The Applicant also provided additional metabolism data on the in-vitro degradation of azagly-

nafarelin using fish kidney and liver fractions. The study showed the extensive degradation of the 
peptide by enzymes in the liver and kidney of trout, 

 
- Taking into account that the product is administered by a single administration and therefore no 

accumulation would occur, 
 
- Taking into account that the product is only administered to female salmonidae, 
 
It was considered unlikely that significant amounts of active residues would be released into the 
environment and therefore the Committee concluded that an Environmental Impact Assessment phase 
II was not necessary. 
 
Implant 
 
In the submitted application, the potential ecotoxicity of azagly-nafarelin was stopped at Step 3 of 
Phase I of the decision tree of the relevant VICH Guideline. No phase II assessment was considered 
necessary. The ecotoxicity assessment addressed the likely pattern of use of the product, its 
metabolism and excretion by the target species, and any potential adverse effects of excreted product 
in the environment (including potential for effects on aquatic organisms). In addition, the ecotoxicity 
assessment addressed the potential environmental impact of implants removed from dogs that may 
contain residual azagly-nafarelin and proposed appropriate advice/recommendations for the disposal 
of used implants. Gonazon is very unlikely to affect the environment and disposal of used implants is 
restricted to veterinary professionals who will ensure that these do not enter the environment (by 
correctly following local disposal requirements).  
 
Residue documentation 
 
Azagly-nafarelin has been included under the Annex II to EC Regulation 2377/90. 
 
A risk assessment was performed at the final stage of the CVMP’s assessment of the MRL application 
for azagly-nafarelin. This risk assessment involved comparing the worst case scenario for residue 
ingestion by the consumer and the ADI that was established on the basis of a NOEL retained from a 
28-day repeat dose oral toxicity study in the rat. Assuming an even distribution within the muscle/ skin 
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tissues following intraperitoneal administration of azagly-nafarelin, it was concluded that the ADI 
would not be breached even if the fish were slaughtered immediately after treatment. 
 
The Applicant has proposed a withdrawal period of zero days and this is acceptable. No analytical 
method (and no validation data) was presented for assaying residues of azagly-nafarelin in fish 
muscle/ skin. 
 

Overall conclusion on safety 

Sufficient data was presented in the rat and target species to confirm that azagly-nafarelin is a potent 
stimulator of FSH and LH release. This is in line with its predicted mode of action, which would then 
lead on to subsequent effects on reproductive function. There were no data available in relation to any 
secondary pharmacological effects of azagly-nafarelin, but this was not considered a significant 
limitation. A limited amount of pharmacokinetic data was available following administration to fish. 
This data demonstrated that azagly-nafarelin was cleared relatively quickly from plasma, with a 
terminal half-life of approximately 4-6 hours following intraperitoneal administration. However, there 
was no data available in relation to the metabolic fate or excretion of azagly-nafarelin in fish. Due to 
the single time point of administration, and based on kinetic data reported for other GnRH analogues, 
the absence of such information was not considered critical. 
 
There were no traditional acute or repeat dose toxicity studies presented, with the exception of a 28-
day repeat dose oral toxicity study in the rat.  Tolerance data was available from a multiple-dose study 
in the target species, as well as from the results of various other dynamic and toxicity studies. There 
were no data in relation to administration over several different days. Whilst a reduction in egg 
quality, fecundity and survival to the eyed-embryo stage was evident in certain studies, these issues in 
relation to tolerance could be adequately addressed in the SPC. Otherwise, the tolerance data were 
considered adequate. 
 
Classical reproductive toxicity and teratogenicity/ foetotoxicity studies were not presented. However, 
the conduct of such studies could be problematic for a compound of this class. Azagly-nafarelin is 
known to exert potent effects on reproductive function, but such effects are predictable and relate to its 
principal reason for use. Data for other analogues do not raise concerns in relation to a teratogenic 
effect. 
 
No mutagenicity or carcinogenicity data were submitted for azagly-nafarelin. Taking into account 
the lack of structural alerts for this class of compound, and the single time point of administration, it is 
not considered that any such data are required. 
 
There were no data submitted in relation to studies of special effects or studies of the microbiological 
properties of the compound. None are considered necessary. With the addition of extra warnings in the 
SPC, the issue of user safety was considered to have been adequately addressed.  
 
There is no information available on the tissue distribution profile of residues of azagly-nafarelin, nor 
on the identity of such residues. Therefore, the rate of elimination from various tissues is unknown.  In 
trout the terminal half life was in the order of 5 hours, while the mean residence time following 
intraperitoneal administration is 6 hours. It was considered unlikely that important amounts of active 
residues would be released into the environment taking into account that the active peptide is likely to 
be metabolized relatively quickly into inactive metabolites as is the case for well known similar 
peptides, that the product is administered by a single administration so no accumulation would occur 
and that the product is only administered to female salmonid fish. 
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Implant 
 
The acute and repeat-dose toxicity profiles of azagly-nafarelin are relatively well characterised. The 
effects on the reproductive system include initial stimulation of FSH and LH release, followed by a 
prolonged period of desensitisation with continued use. There are relatively few adverse effects on 
non-endocrine tissues.  
 
Classical reproductive and teratogenicity studies were not provided. Given the intended use of this 
product, such studies would be extremely difficult to perform. Some related GnRH analogues were 
considered non-teratogenic. The CVMP confirmed its previous conclusion that this small peptide 
GnRH analogue was unlikely to be mutagenic or carcinogenic.  
 
It was confirmed that the silicone elastomer used in the formulation for dogs is present in other 
medicinal products currently authorised for human use in the EU. Additional safety information on the 
starting components and leachants was provided, demonstrating that human contact with the product is 
unlikely to cause any toxicity concerns. Many other GnRH analogues are used therapeutically in man, 
and their risk/benefit profile has been adequately characterised. Several published references were 
submitted in support of the use of GnRH analogues in man.  
 
A Phase I environmental risk assessment was provided in terms of a decision tree. This showed that a 
Phase II assessment was not required. The pattern of use of the product, its metabolism or excretion by 
the target species and potential entry into the environment were all addressed satisfactorily.  
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4 EFFICACY ASSESSMENT 
 
 
Dose Determination  
 
It was requested to further justify the selection of the recommended therapeutic dose, as some studies 
had shown that lower doses (even 10-16 g/kg BW) could also induce ovulation under appropriate 
conditions. The Applicant responded that in the preclinical studies organized in trout and artic charr, a 
range of doses of azagly-nafarelin was used.  Typically, the effects of doses ranging from 10 to 120 
µg/kg BW were assessed using ovulation induction, egg weight and the percentage of eyed eggs as 
markers. It was generally difficult to obtain clear evidence demonstrating a dose-related effect.   
 
Three reasons were provided: 
 
- In studies from the literature, which used GTH concentrations following administration of a 

GnRH analogue as a marker, a clear relationship between the amounts of GnRH injected (2 
doses differing 10 fold) and the amount of GTH produced was not demonstrated (salmon: Van 
der Kraak et al 1983). This is despite the fact that GTH secretion is the direct target of GnRH. 
Therefore, it is not surprising that when more complex markers such as ovulation induction 
(modulated by the ovarian status at the time of GnRH administration) and egg quality 
(modulated by the duration of the ovulation to stripping interval) are used, it is also difficult to 
demonstrate a clear dose related effect. This can be taken as evidence that there is a wide plateau 
in the dose-response curve. 

 
- The pre-clinical tudies have identified a limited decrease in fertility or in the % of eyed eggs 

when amounts of azagly-nafarelin ranging from 80 to 120µg/kg BW were used. In contrast, in 
most studies, dosages of 20 (and even sometimes 10) to 40µg/kg BW were shown to combine 
good efficacy and perfect safety.  

 
- There is a tremendous between- and within-strain variability in most populations of fish. For 

example, in coho salmon, a similar ovulation rate was induced by D-Ala6-GnRH at 5µg/kg BW 
in one strain (Fitzpatrick et al 1984) or 200µg/kg in another strain (Van der Kraak et al 1984). 
This may be another reason explaining the difficulty in demonstrating a clear dose-related effect. 
In any case, it is very important to take this large variability in the sensitivity of individual fish 
into account in setting up the optimal dose to be administered. This is why it is advised to use 32 
µg/kg BW (i.e. the highest dosage associated with good efficacy and safety), to make sure that 
the least sensitive fish are successfully treated. 

 
The dose should be administered in the most suitable volume for the particular body weight of fish. 
The supplied solvent is used to dilute the concentrate to the correct dilution to allow for optimisation 
of the preferred injection volumes for fish of widely varying body weights. 
 
The table below provides the adequate volume required for the dilution of 1 ml concentrate depending 
on the preferred injection volumes of 0.1 ml/kg fish, 0.2 ml/kg fish, 0.5 ml/kg fish or 1 ml/kg fish. 
 
 

Preferred injection volume (depending on fish size)*  

0.1 ml/kg fish 0.2 ml/kg fish 0.5 ml/kg fish 1.0 ml/kg fish 

Solvent volume 4 ml 9 ml 24 ml 49 ml 
*this volume will be minimised for the species with the largest body weights. For example, broodstock 
fish that are only 0.5 kg (like Arctic charr) would receive a dose of 2 ml/kg body weight (1 ml/fish). 
However, broodstock fish that could be 15 kg (like Atlantic salmon) may receive the dose at 0.1 ml 
per kg BW (i.e., 1.5 ml per fish). 
 
The volume to be injected to fish in the studies presented was justified by the standard practice rules 
for the target species and preferred injection volumes at the participating fish farms. M
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Time of treatment 
The rationale for the time of treatment (when at least 5% of the fish have started to ovulate) is based 
on the observations that premature administration of Gonazon may result in a reduction of egg quality. 
Treatment success can easily be defined from the results of all studies. Typically, 7 to 11 days after 
Gonazon administration, 60 to 90% of the fish have spawned as opposed to 1-30% of the control fish. 
This obviously avoids all constraints of checking ovulation at least weekly (and possibly more often 
according to water temperature) for a period of 6-8 weeks which is the typical spread of ovulation in 
untreated salmonids. 
 
Implant  
 
Azagly-nafarelin was administered subcutaneously to adult Beagle bitches for 18 months at either 8, 
16 or 32 µg/day using implanted osmotic pumps resulting in mean azagly-nafarelin concentrations of 
0.16 ng/ml, 0.28 ng/ml or 0.50 ng/ml, respectively. Treatment with 8 to 32 µg/day, beginning at least 
2.5 months after an oestrus episode, induced oestrus within 3 weeks. Oestrus recurred in 66 % of 
bitches receiving 8 µg/day, however, continued treatment in these animals at an increased dose rate of 
16 µg/day completely suppressed oestrus for the remainder of the duration of the study. Treatment 
with 32 µg/day completely suppressed oestrus for the duration of the study. The results of this study 
suggested that a dose of 16 to 32 µg/day was capable of suppressing oestrus in the bitch. 
 
Another study was conducted, investigating five different formulations of azagly-nafarelin containing 
implants on their ability to provide sufficient amounts over a period of one year. The study concluded 
that only the implant containing 41% azagly-nafarelin was capable of suppressing oestrus for up to 
one year, however, all animals also displayed signs of induced oestrus. 
 
Statistical analysis demonstrated that bodyweight did not affect the duration of efficacy of the product. 
The CVMP accepted that a single dose could be used for bitches from 3 kg up to 45 kg bodyweight. 
However, in the absence of sufficient data, the use of the product in animals of less than 3kg and more 
than 45 kg is not accepted and this is included in the SPC and Product Literature. 
 
A target duration of one year for suppression of heat was chosen taking into account the long sexual 
cycle duration in the bitch, the strong individual/breed-related variability and logistic reasons (annual 
routine visits of animal owners to veterinary surgeons). 
 
Tolerance in the target species  
 
The main concerns in relation to target animal tolerance relate to the adverse effects on fecundity and 
egg quality if the compound is not used judiciously. Administration of the product was accompanied 
by a significant increase in mortality to the eyed-embryo stage and a significant decline in egg weight 
and the number of swimming fry. Whilst similar effects have been noted with other GnRH analogues, 
they point to the potential danger of increasing losses when inducing ovulation in immature eggs. 
 
An efficacy study with azagly-nafarelin solution administered intraperitoneally at two dose levels to 
broodstock Brown trout: effect on ovulation and egg quality was conducted. Broodstock Brown trout 
received one intraperitoneal injection of azagly-nafarelin at a dose of 20 or 40 µg/kg BW 
(n=30/group). The injection was given when there was 9% natural ovulation.  Ovulation was followed 
for 4 weeks after treatment. Treatment exerted no adverse effects on either absolute or relative 
fecundity. There was no evidence of egg degeneration or over-ripening of eggs in azagly-nafarelin 
treated fish. Fertilisation rates greater than 80% were reported in most of the fish from all three test 
groups (i.e. 2 treated and 1 control). Azagly-nafarelin was well tolerated in this study. 
 
In conclusion, as adverse effects were also noted in one study in which 10% of the fish were ovulating 
naturally and a decline in the number of swimming fry is seen when inducing ovulation of immature 
eggs, it is recommended to wait until 10 % of the fish has ovulated naturally.  This is reflected in the 
SPC. 
 M
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To assess the safety of a multiple dose of azagly-nafarelin solution in broodstock Rainbow trout, the 
solution was administered intraperitoneally at the dose levels of 20, 40, 80 and 120 µg/kg BW. During 
the experiment observations were made on body weight, water temperature, dissolved oxygen in the 
water, ovulation rate, kinetics of ovulation, fecundity, egg size, % embryos, mortality and morbidity. 
In this study, there was no effect of dose on the fertility rate, expressed either in egg weight as a 
percentage of body weight or as the mean number of eggs per kg BW. Thus, multiple doses of azagly-
nafarelin do not affect recovery of eggs after ovulation. In addition, mean survival of eggs to the eyed 
stage was not affected by treatment.  
 
It should be noted that only 3-4% of the fish were ovulating naturally, a figure that is below the 
recommendation of 10 % in the SPC. The water temperature was 10.5ºC on Day 0, then dropped 4ºC 
before climbing back to 9-10ºC on the day of stripping. There was no evidence of any adverse effects 
of treatment on general health, behaviour or mortality. Mean values for group bodyweights were 
unaffected by treatment, and although some abnormal lesions were detected on post-mortem 
examination, none of the lesions appeared to be compound-related. There was no difference in 
fecundity indices when the treated groups were compared with controls, but within the treated groups, 
there was a significant reduction in fecundity when the highest dose was compared to the lowest dose. 
The significant increase in ovulation rates, specified above, were evident on Days 8 and 9 post-
treatment, irrespective of the dose of azagly-nafarelin used. The study report specifies that egg weight 
actually had a tendency to increase at the highest dose, not reduce. However, there was still no 
significant difference between treated groups and controls. Post-mortem examination did reveal 
inflammatory lesions typical of peritonitis (related to the release of egg-yolk material) in all groups. 
Myocardial lesions and parasitic lesions were also reported, but did not appear to be treatment-related. 
Fertility was significantly lower at the 120 g/kg BW dose rate, compared to the lower dose rate of 20 
g/kg BW. Fertilisation rates appeared to be markedly reduced if the fertilised eggs were not 
incubated immediately. As the protocol allowed the eggs to be incubated immediately or 1-day later, 
some of the results for higher mortality in the delayed group are difficult to interpret. However, it 
should be remembered that fecundity values were not significantly different when the treated groups 
were compared to controls. The survival of eggs to the eyed stage was also unaffected by treatment 
with the test article, although a non-significant downward trend was again evident at the highest dose 
tested.  

 
Ovulation in fish triggers a global inflammation reaction often associated with ovarian haemorrhage. 
This can concern all the organs present in the abdominal cavity. The ovary can represent more than 
50% of the abdominal cavity during the pre-ovulatory period (from the head to the genital papilla). 
 
Furthermore, before stripping, the animals undergo handling and manipulation by pressing the 
abdominal cavity along an antero-posterior movement. It cannot be excluded that these manipulations 
cause mechanical lesions which can explain the presence of peritonitis in treated as well as non treated 
animals. The observations suggesting peritonitis were also made in untreated fish injected with a saline 
solution (negative control).  Therefore, the Applicant is of the opinion, that these lesions cannot be 
attributed to treatment with Gonazon. The study confirmed the presence of chronic fibrotic adhesions 
on the serosal surfaces within the abdominal cavity in a significant proportion of Gonazon, vehicle 
control and saline control fish. There was no indication that azagly-nafarelin significantly increased 
the incidence or severity of such lesions. The underlying cause was attributed by the pathologist to the 
leakage of egg yolk material into the abdominal cavity following first spawning. The potential 
contributions made by handling or intraperitoneal injection techniques were not addressed. Lesions 
compatible with the presence of parasites in several abdominal organs were additionally observed in 
many of the fish examined. 
 
Implant 
 
Tolerance during single treatment - 1x, 3x and 5x overdose  
The pivotal, GLP-compliant, placebo controlled target animal safety study investigated the tolerance 
of 1, 3 or 5 implants of the final formulation in non-pregnant, non-lactating young adult Beagle 
bitches. The implant was administered subcutaneously in the umbilical area on a single occasion. A M
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detailed clinical examination including haematology was conducted prior to treatment and once every 
two months until the end of the study. 
 
The results showed that the product in general was well tolerated. The implant itself did not give rise 
to any clinically relevant local adverse effects. No clinical abnormalities were detected during the 
conduct of the study. Histopathological changes were noted in some animals in all treatment groups, 
but were not considered treatment related. In humans, low oestrogen state resulting from long-term 
administration of gonadotrophin-releasing hormone analogues has been associated with adverse 
effects including a reduction in bone mineral density, possibly predisposing to increased risks of 
fracture. However, such effects have not been reported in dogs (e.g. neutered bitches). The CVMP 
agreed that the risk of any impact on the skeletal system in dogs would be unlikely.  
 
Vaginitis 
In a few treated bitches a purulent vaginal discharge was observed. Similar observations were made in 
the field study, where infection of the reproductive tract (pyometra or vaginitis) was more common in 
treated bitches as compared to the control group. Neither in pre-pubertal bitches nor in adult bitches 
could the use of the product be associated with an increased occurrence of cystic endometrial 
hyperplasia (CEH)-pyometra complex. Data demonstrated that even when treatment is administered 
during metoestrus (worse case scenario) no increase in occurrence of pyometra was observed. 
However, a relationship between treatment and the occurrence of vaginitis could not be ruled out 
owing to the pharmacological activity of the product (inhibition of the production of sex steroids). 
Vaginitis is usually detected in bitches around puberty (more rarely in adult bitches), but cases of 
vaginitis were observed in both pre-pubertal and adult bitches following treatment with Gonazon. The 
CVMP, therefore, concluded to include an appropriate warning in the SPC that “administration of 
GnRH agonists to bitches might be associated with vaginitis”. 
 
Tolerance during repeated treatment 
The safety and efficacy of a single repeat administration of the final product was investigated. The 
bitches were observed for up to 18 months following the repeat administration. The product was in 
general well tolerated following single repeat treatment. One of the treated bitches developed 
pseudopregnancy 2 months after re-treatment. Pseudopregnancy was also noted in 15.2% of Gonazon 
treated bitches in the pivotal field study with single treatment. However, since a similar number of 
bitches in the placebo group (19%) also developed pseudopregnancy, this was not considered a 
treatment related effect. Appropriate reference is made in the SPC and product literature.  
 
Tolerance of implant insertion and removal 
The implants were in general administered without anaesthesia (77.4 %) and implant insertion was 
regarded as being painless. Suturing of the skin following insertion of the implant was in general not 
considered necessary. Only 2 % of treated bitches exhibited pain on insertion. Occasional transient 
reaction occurred at the site of implant placement. 
 
Removal of implants after 12 months was usually conducted under general anaesthesia (71.2 %) or to 
a lesser extent under local anaesthesia (28.8 %). Suturing of the skin following recovery of the implant 
was considered necessary in most animals. Sedation or general anaesthesia is recommended in animals 
that are difficult to handle and/or position while manual restraint together with local anaesthesia 
should be sufficient in animals where the implant can be palpated and that are easy to handle. 
Appropriate recommendations for the veterinarian to insert or remove the implant are given in the SPC 
and product literature. 
 
Impact on pregnancy and lactation 
The product is not intended to be used in lactating bitches and no specific studies on the impact of 
treatment on lactation have been provided. An appropriate statement is included in the SPC. 
 
The possible impact on offspring if an implant is administered to a bitch during early pregnancy was 
investigated in pregnant bitches and compared to an untreated control group. Fertility, duration of 
pregnancy, prolificacy and survival rate at birth was similar in both treatment groups. The CVMP 
agreed that the product, when administered at the time of mating, did not impact on the reproductive M
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abilities of the bitch and an appropriate statement is included in the SPC and product literature: 
”Laboratory studies have shown that administration of the product during early pregnancy is unlikely 
to affect that pregnancy (that is, pregnancy will be carried to full term with the birth of viable pups)”.  

Pregnancy following induced heat  

Pregnancy following induced heat results in progressive pituitary desensitisation with a drop in LH 
concentrations. As LH is one of the key luteotropic hormones in bitches, the low LH concentrations 
will result in a drop in progesterone concentrations to values below the threshold needed to maintain 
pregnancy. Depending on the time when the antagonistic effect occurred, embryonic resorption and/or 
abortion in mid pregnancy occurred in all treated bitches that became pregnant. Aborted pups did not 
present developmental defects. 
 
The CVMP agreed that irrespective of the stage of the oestrus cycle at which treatment is given, 
pregnancy is not expected to be sustained to term. A warning was therefore introduced to the SPC and 
product literature, that “The risk of inducing a fertile heat is low in metoestrus (5%). Administration of 
Gonazon at other stages of the cycle may induce heat that may be fertile. If a bitch becomes pregnant 
following induced heat, embryonic resorption or abortion may occur. Therefore, if heat is observed, 
contact with male dogs should be prevented, until all signs of heat (vulvar swelling, bleeding and 
attractiveness to male dogs) cease”.  
 
Return to oestrus and subsequent fertility  
Data relating to the reversibility of effects (return to oestrus and subsequent fertility in treated bitches) 
are limited. Some information on return to heat following a single treatment was provided in the 
pivotal field study in adult bitches and one study in pre-pubertal bitches. In addition, data from a 
reproductive toxicity study with 3 x overdose (i.e. 3 implants) over one year were provided.  
 
In pre-pubertal bitches, following removal of the implant, the age at first heat for the Gonazon treated 
bitches was approximately 25 months as compared to the placebo treated bitches (approx. 12 months). 
In some of the Gonazon treated bitches oestrus had to be induced at the end of the two-year study 
period. No data are available on the effects of repeated treatments in pre-pubertal bitches. In a 3x 
overdose study with adult bitches, all bitches showed signs of heat following implant removal. 
Seventy five percent of treated bitches showed signs of heat within 37 days after removal of Gonazon. 
The remaining 25 % displayed oestrus 80, 121 and 213 days after the end of treatment. 
 
The CVMP concluded that return to ovarian activity after implant removal may take longer in bitches 
treated before puberty (average 255 days, range 36-429 days) than in adult bitches (average 68 days, 
range 12 to 264 days). A large proportion (68%) of first heats in adult bitches were non-ovulatory after 
a single treatment. In addition following a repeat treatment, the timing of a return to heat cannot be 
accurately predicted. No data are available on repeat treatments in prepubertal bitches. Appropriate 
reference is made in the SPC and product literature. 
 
In the 3x overdose study, no differences between treated and untreated groups were observed for 
fertility rate at six weeks, fertility rate at parturition, duration of pregnancy, percentages of dead and 
abnormal pups and mothering ability. However, differences between groups were detected for 
numbers of live pups at whelping and weaning, with lower numbers of live pups detected in the treated 
group. Post-whelping mortality in litters was highest for bitches that were mated early after the end of 
treatment. Death was attributed to starvation due to low milk production two to three days post 
whelping. This problem was not observed in two bitches that were mated more than three months after 
device removal. No abnormalities of the pups were detected at birth. The CVMP expressed concern 
about the observed effects (lower pup numbers at whelping and higher post-whelping mortality). Since 
detrimental effects of treatment on subsequent pregnancies could not be excluded and insufficient data 
on long-term effects were available, the CVMP contraindicated the use of the product in bitches 
intended for breeding. 
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Potential for development of hormone related tumours 
Sex steroids (e.g. progesterone and estradiol) are known initiating/stimulating agents of some common 
neoplastic disorders of the reproductive tract particularly in bitches. The CVMP noted that treatment 
with Gonazon implant reduces exposure of the mammary gland to steroid hormones and accepted that 
it is likely to reduce (rather than increase) the risk of mammary tumours in bitches. In addition, GnRH 
agonists are widely used for the treatment of hormone-related tumours in humans.  

CONCLUSION ON THE PRECLINICAL STUDIES 

Chronic administration of GnRH agonists desensitises the pituitary with an inhibitory effect on 
gonadotrophin production/release with the result that release of FSH and LH is suppressed, leading to 
a suppression of reproductive function in both male and female dogs. In bitches, this results in the 
postponement of oestrus / heat suppression. 
 
The available pharmacokinetic data, show that maximal azagly-nafarelin concentrations are followed 
by a slow decline in circulating azagly-nafarelin concentrations. Small quantities could still be 
detected in serum up to one-year following implant insertion. However, the dose relationship between 
serum azagly-nafarelin concentrations and inhibition of gonadotrophin production/release and the 
associated suppression of oestrus is unclear. 
 
The application of the same dose for all bitches was justified, regardless of the individual bodyweight. 
In the absence of sufficient data, the use of the product in animals of more than 45 kg or less than 3 kg 
is not accepted. The product was well tolerated when administered to young adult Beagle bitches at up 
to five times the recommended treatment dose. Following a single repeat treatment (i.e. administration 
of a second implant after removal of an implant administered one year earlier), the product was also 
well-tolerated in treated bitches.  
 
The available data indicate that implant insertion using the appropriate device is generally painless. 
 
Given that differences between treated and untreated dogs were noted in numbers of live pups at 
whelping and weaning, detrimental effects of treatment on subsequent pregnancies could not be 
excluded. Therefore, the use of the product in dogs intended for breeding is contraindicated.  
 
Administration of the product during an already existing (un-noted) pregnancy is unlikely to affect the 
pregnancy; however, pregnancy following induced heat is most likely to result in embryonic resoption 
or abortion and is not expected to be sustained to term. The product is not intended to be used in 
lactating bitches. 
 
CLINICAL STUDIES-FISH 
 
Whilst some of the previous studies designed to demonstrate the pharmacodynamic action of azagly-
nafarelin were performed under controlled, experimental conditions, no laboratory-based trials were 
presented under this heading. All the data in relation to clinical studies were generated from studies 
performed in the field. 
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Field trials 
 
Clinical trials in trout 
 
A study with azagly-nafarelin solution administered intraperitoneally to broodstock Rainbow 
trout at the start of the spawning season: fertility, egg and fry quality 
 
Two hundred fish (100 per group) were chosen at the start of the breeding season from one broodstock 
population at a commercial farm  in France.  There was a placebo group and a group treated with a 
single 32 µg/kg BW intraperitoneal injection. 
 
Observations were made on ovulation rates, fecundity, egg size, eyed eggs rates, hatching and fry 
growth. Statistical evaluation for all data means and standard errors were calculated. The Chi-square 
analysis was used to compare proportions.  All series data were checked for comparison of their 
variance by the Fisher-Snedecor F-test. In case of equal variances, comparison between pairs of series 
was done by the Student t-test and between all series of data by one-way ANOVA followed Tukey’s 
multiple comparison test. In the case of unequal variances, data were compared by the non-parametric 
Wilcoxon-Man-Withney test and by the Kruskall-Wallis followed by the Dunnetts multiple 
comparison test. 
 
The water temperature varied over the range of 5-9.5ºC over the course of this study. There were no 
adverse effects of treatment on bodyweight, general health status or mortality. There were no injection 
site lesions in treated fish. At Day 9 post-treatment, over 90% of the azagly-nafarelin treated group 
had ovulated compared to less than 30% in the control group. This difference was statistically 
significant. Over 90% of the control group ovulated by Day 36, however. Although a perusal of the 
raw data would suggest higher fecundity in the control group at the later time points, the differences 
between groups were not significant. Relative fecundity was higher in the control group, but only at 
later time points i.e. Day 29 and Day 36. There was an overall significant reduction in egg weight in 
treated fish (9%), even though approximately 10% of the fish had ovulated naturally by the time of 
treatment. Whilst there was no significant difference in fertilisation rates between the test groups, the 
value did significantly increase within the control group over the course of the spawning period, as 
egg quality appeared to improve. There was a significant increase in mortality at the eyed-embryo 
stage in treated fish between days 9 and 39 (12% versus 7% in controls). Most of the mortality 
occurred between Days 10 and 15. The highest hatching rates were observed in fish towards the end of 
the spawning period. This led to a significant difference between treated fish and controls at the later 
time points. Mortality was observed in most groups, and appeared to be principally related to yolk sac 
resorption and lordosis. There did appear to be peak periods of mortality in the treated groups, but the 
overall effect was relatively mild. The values for swimming fry were lowest in treated fish that 
ovulated early in the study. There was a 13% reduction in the rate of swimming fry in treated fish 
compared to Day 9-36 controls. This implies that the eggs ovulated early were of poorer quality. 
Whilst there was huge individual variation in the mean weight of fry, there was no overall significant 
difference between treated and control fish stripped at the same time. Growth rate of fish in the 2-
month period following the onset of feeding was not affected by treatment. Although azagly-nafarelin 
did advance ovulation by 2-3 weeks, it was accompanied by a significant increase in mortality to the 
eyed-embryo stage and a significant decline in egg weight and the number of swimming fry. Whilst 
similar effects have been noted with other GnRH analogues, they again point to the potential danger of 
increasing losses when inducing ovulation in immature eggs. 
 
An efficacy study with azagly-nafarelin administered intraperitoneally to broodstock Rainbow 
trout at the start of the spawning season: ovulation and fecundity 
 
The purpose of this study was to investigate the effect of azagly-nafarelin on fertilisation and egg 
quality, and to determine the effect on egg hatchability and growth of fry, in broodstock Rainbow 
trout, under commercial conditions. Two hundred fish (100 per group) were followed and data 
collected until at least 90% of each group had ovulated. 
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There was a placebo group and a group treated with a single 32 µg/kg BW intraperitoneal injection. 
 
For all data means and standard errors were calculated. The Chi-square analysis was used to compare 
proportions between groups. 
 

The water temperature averaged 11ºC throughout this study. Whilst there was a significant increase in 
the ovulation rates in treated fish on Days 8 and 16, there was no significant difference between 
groups on days 23 and 29. In fact, more than 90% of the control group had ovulated by Day 23. The 
significant reduction in mean total egg weight in treated fish on Day 16 was not explained by the 
Applicant. However, this effect was only recorded at a single time point. The possibility that immature 
eggs had been ovulated early on in the study is one potential explanation. Natural ovulation appeared 
to peak somewhat early in this study (Day 16-23). The total egg weight was at its lowest in the control 
group on Day 8, when only 32% of control fish had ovulated.  
 
A field study with azagly-nafarelin solution administered intraperitoneally to Broodstok 
Rainbow trout either at the start or towards the end of the spawning season 
 
A field study was performed to determine the safety and efficacy of a single intraperitoneal 
administration of azagly-nafarelin (40 µg/kg BW) on the induction and synchronisation of ovulation in 
broodstock Rainbow trout. Treatment was performed at two key periods of reproduction: at the start of 
the spawning and towards the end. 
 
The results from both extremes of the breeding season provide additional beneficial data to assess the 
clinical efficacy of azagly-nafarelin. It is clear that the use of the test article too early in the breeding 
season may be associated with premature ovulation of immature eggs, with subsequent secondary 
effects on the future survival and quality of such eggs. This pivotal finding in several studies is 
reflected in the submitted SPC. The dose employed in this study was slightly above the RTD, although 
the Applicant may claim that this is related to the purity of the formulation. Azagly-nafarelin exerted 
no significant adverse effects on bodyweight, general health or mortality. The ovulation rate was 
determined on Days 8 and 9 post-treatment at both ends of the breeding season. Over 90% of the fish 
treated with azagly-nafarelin had ovulated by such time points, whereas the corresponding values in 
the control groups were 6% (start of season) and 67% (end of season). Ovulation was advanced in the 
treated fish by approximately 2 weeks. There was no significant difference in fertility between treated 
and control groups, although the fertility of both groups of ovulated fish was significantly lower at the 
beginning of the breeding season compared to the end. This finding is not considered surprising. 
Although egg size was higher in controls at the end of the season, the differences were not significant. 
Likewise, there were no significant differences in the amount of ovarian fluid in either group, 
indicating similar degrees of development in control and treated fish. There was a 19% reduction in 
the mean percentage of eyed-embryos in the treated group, although this difference was not 
statistically significant. The lack of significance was thought to be due to the small number of 
incubated batches in the control group. Flood damage was reported during the early part of the 
incubation period (day 5), and this event was considered to have increased the mortality figures 
thereby necessitating a re-calculation of the data. This means the results must be interpreted with 
caution, as flood-associated mortality was not included. In the later time period, there was no 
significant difference in the percentage of eyed-embryos between groups, although the value for the 
late control group was significantly lower than the early control group. A positive treatment effect was 
clearly visible in this study, although the dangers of premature administration were again highlighted. 
The adverse effects on the percentage of eyed-embryos (although not statistically significant) should 
be interpreted in light of the results from other studies. 
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Clinical trials in Salmon 
 
A clinical trial with azagly-nafarelin solution administered intraperitoneally to broodstock 
Atlantic salmon during the spawning season in Scotland 
 
One and a half year old fish were chosen at the start of the season (0% ovulation) from one broodstock 
population of 775 at a fish farm in Scotland, the study being performed while the fish were in sea 
cages in brackish water. 
 
At the start of the season (Phase 1) 100 fish received azagly-nafarelin and 152 received saline. After 4 
weeks (Phase 2, 9% natural ovulation), 120 non-ovulated controls were divided into two groups of 60 
each: one group received azagly-nafarelin solution (32 µg/kg BW) and the other group saline. 
 
Statistical evaluation for all data, means and standard errors were calculated. Chi-square analysis was 
used to compare proportions.  Comparisons were also made between stripping days within treatment 
and phase, and between corresponding groups across phaseTreatment with azagly-nafarelin exerted no 
harmful effects on bodyweight, general health status or mortality. The water temperature averaged 
7.7ºC over the course of the study. Even by Day 9 post-treatment in phases 1 and 2, there was a 
significant increase in the ovulation rate in treated fish. There was a significant reduction in the mean 
egg weight for eggs stripped on day 9 from the azagly-nafarelin treated group as compared to controls, 
but this difference was not observed on day 16. The reduction in mean egg weights was not associated 
with any adverse effects on fertilisation rates.  Overall, the beneficial effects of the test article in this 
trial were not accompanied by any significant reduction in reproductive performance. 
 
A field trial in Norway with azagly-nafarelin solution administered intraperitoneally to 
broodstock Atlantic salmon during the spawning season 
 
Two hundred and forty fish were chosen towards the start of the breeding season from one broodstock 
population at a commercial fish farm in Norway. The broodstock had been brought from sea cages to 
fresh water tanks about one month before the study started. A single intraperitoneal injection was 
given when it was estimated that the first fish were about to ovulate naturally but before any fish had 
ovulated.  The fish received 0.2 ml volume/kg BW (32 µg/kg BW). Fish were stripped on days 9 and 
16 after treatment. Observations were made on ovulation rate, fecundity, and percent of eyed stage 
eggs at the end of the incubation period. 
 
None of the fish had ovulated naturally before treatment was administered. The results presented are 
an accurate reflection of the raw data. Although there was a higher rate of expression of the septum 
defect in treated fish, the difference with controls was not significant. The mortality figures of 
approximately 4% in both treated and controls were attributed to the stress of handling and general 
anaesthesia. The report details the lower sperm volume in the earlier time period of the study. This was 
postulated to have played some part in the lower percentage of eyed-embryos in the treated fish, as 
eggs from most of the treated fish were fertilised at the earlier time point. Across both stripping days, 
there was no significant difference in the mean volume of eggs incubated or the number of eggs per 
litre. There was virtually no ovarian fluid detected in either test group. The significant reduction in the 
eyed-embryo stage (25%) in the treated group was observed across both stripping days and all 
incubation cylinders. As none of the fish had ovulated naturally prior to treatment, it was postulated 
that the higher losses in treated fish were related to the ovulation of immature eggs.  Additionally, 
most of the eyed-embryos from the control group came from the stripping on Day 16, not day 9 as for 
the azagly-nafarelin treated group. Thus, the eggs in the control group may have been better 
developed. Furthermore, the question in relation to the lower sperm volume used on Day 9 should be 
taken into account. Interpretation of the eyed-embryo values is somewhat complicated by the low 
numbers involved in either group at different time points. Overall, it is felt that this study was well 
conducted and demonstrated a biological effect, but again emphasised the potential risks involved with 
advancing ovulation in the target species. 
 
Trials in Arctic charr 
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A clinical trial with azagly-nafarelin solution administered intraperitoneally to broodstock 
Arctic charr: effects of temperature and age on ovulation, fertility an egg quality 
 
The objective was to study the effect of azagly-nafarelin on ovulation, fertilisation and egg quality, 
and to determine the effect in broodstock Arctic charr when azagly nafarelin was administered 
intraperitoneally at the intended clinical dose (32 µg pure azagly-nafarelin/kg body weight) in fish 
maintened at 8°C. In addition to the clinical recommended dose, fish were treated with 3 different 
doses (8, 16 and 32 µg pure azagly-nafarelin/kg body weight), and fish maintained at 10°C. For all 
data means and standard deviations were calculated. The Chi-square analysis was used to compare 
proportions between groups. All series data were checked for comparison between pairs of series was 
done by Student t-test and between data by one-way ANOVA followed by Tukey’s multiple 
comparison test. In the case of inequal variances, data were compared by the non-parametric 
Wilcoxon-Man-Whitney test and by Kruskall-Wallis followed by the Dunnet’s multiple comparison 
test. In all cases percentages were transformed by the ArcsinusP transformation before statistical 
analysis. 
 
The effect of the higher temperature on egg quality in treated fish is noted, but is also considered to 
have been predictable. It is considered likely that such an effect was related to the induction of 
ovulation of immature eggs, and the Applicant’s own report states that it is unwise to use azagly-
nafarelin for this purpose unless no other alternatives exist. Treatment resulted in no adverse effects on 
general health, bodyweight or mortality, although some fish from different groups did die of a fungal 
infection that was considered unrelated to treatment. An obvious effect of treatment was noted in this 
study. Ovulation was spread over a 50-day period in the control group at 8ºC, whereas it commenced 
on Day 6 in treated fish, and reached 93% by day 14. At 10ºC, ovulation commenced on day 6 in 
treated fish and peaked at 50-70% on Days 12-14. Thereafter, ovulation appeared to be blocked. 
Relative fecundity (i.e. number of eggs per kg BW), was significantly increased by reducing the water 
temperature. Again, such an effect was to be expected. Although there was no significant difference in 
egg weight between groups of the same age, the older fish did produce significantly heavier eggs. At 
10ºC, the percentage of eyed-embryos was significantly lower in treated fish when compared to 
controls maintained at the lower temperature. There was no significant difference between groups at 
the lower temperatures. It can be assumed that the poorer egg quality previously reported at the higher 
temperature was a factor in such a finding. Hatching rates were not adversely affected by treatment. 
Much of the information presented in this study, particularly in relation to efficacy at higher than 
normal temperatures and possible adverse effects on egg quality, is complimentary to the previous 
reports. The test article was again effective in achieving the desired physiological end-point. 
 
Stripping 
Clarification was requested on the suitability of stripping treated fish at intervals of 80-100 degree 
days, based on the likely timing of induced ovulations and normal fish-farming husbandry practices. 
 
The Applicant clarified that stripping frequently generates stress, and is labour intensive. As a 
consequence, it is important to strip at the right frequency to minimize stress and handling and to 
ensure good egg quality. Egg quality quickly decreases when water temperature rises from 12 to 14°C. 
When water temperature increases, stripping needs to be performed twice a week. The 80-100 degree 
days threshold is based on earlier work by Craik & Harvey (1984) showing that egg quality decreases 
if this threshold is bypassed. 
 
The Committee was, however, still concerned that the recommended stripping interval of 80-100 
degree days may be unduly long considering normal fish farming practices in several Member States, 
and may result in an unacceptable increase in embryonic mortality. 
 
The Applicant further clarified that the stripping interval is a key control parameter of egg quality.  Its 
lower limit is easy to define, based on the time interval (50 degree days) needed for gonadotropins to 
produce ovulatory oocytes following an in vitro challenge (Jalabert et al 1972).  This threshold (50 
degree days) should be taken as the lowest limit acceptable. Additional time between injection and 
stripping should be allowed for all fish in which the germinal vesicle had not completed its migration M
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at the periphery of the oocyte at the time. This justifies the extension of the threshold for the stripping 
interval.  It is also agreed that 100 degree days is a sound upper threshold, particularly for fish kept in 
cold water (around 10°C).  If water temperature increases to reach 14°C (or over), fish farmers will 
need to carefully comply with the upper limit of the stripping interval.  This may imply a need to strip 
twice a week, instead of the standard weekly stripping regimen.  The influence of water temperatures 
and other farming conditions was also emphasised. 
 
In conclusion, Intervet proposed to change the 80-100 degree days interval to 50-100 degree days.  
Each farm must take into account local farming conditions. 
 
Effect of peritonitis and fibrotic adhesions 
 
It was requested to investigate the detrimental effects of adhesions on efficacy.   
 
A Chi-2 analysis was performed to compare the presence or absence of fibrotic adhesions between 
groups in various organs: liver, spleen, stomach and intestine. There was no statistical difference 
between control and treated groups: liver P=0.12, spleen P=0.92, stomach P=0.81 and intestine 
P=0.24. 
 
Peritonitis is very common in fish at the time of spawning and also post spawning. No literature data 
were found concerning the etiology of peritonitis and adhesions in broodstock. This is based on 
corroborative expertise gathered by a specialist in fish culture after years of practice and observation 
in the field. 
 
A further examination of the slides obtained from fish which were sampled was performed by 
Dr. Annick Bolland, a fish pathologist. It led to the following comments: 
The cellular morphology of the fibrotic adhesions (peritonitis) enables us to provide information about 
the age (acute, subacute or chronic) of this tissue. In acute stages (e.g., after intraperitoneal injection of 
phlogistic agents), the mobilised cell population will be composed of eosinophilic granulocytes, 
macrophages and neutrophils. In the fish that were sampled, the fibrotic, filiform or swirling tissue 
was composed of mononuclear cells in a well-vascularised, fibrotic matrix that was low in cells. The 
advanced differentiation of the observed cells and the absence of increased numbers of peritoneal 
neutrophils indicate that this tissue was older than 8 days (day of injection with test and control 
products from the study). 
 
The fibrotic tissue was multifocally adhered to but not invasive into surrounding tissue.  Therefore, no 
physical interference with organs and function (gastrointestinal motility, swim bladder function, etc.) 
is to be expected from the observed fibrotic reaction2. 
 
The Committee concluded that although no supportive data were available to adequately explain the 
aetiology of fibrotic adhesions in fish, the available data indicate no statistically significant association 
with the active substance. Although the issues of the injection technique and the vehicle have not been 
adequately addressed, the field data demonstrate that a significant effect on the induction and 
synchronization of ovulation was achieved despite the possible presence of any peritoneal adhesions. 
The absence of background data on peritonitis in fish is not considered a critical issue.  The product is 
likely to work even in the presence of some abdominal adhesions.  
 
Conclusion on the Clinical Part-Fish 
 
The results of all of the above studies support that azagly-nafarelin is an effective inducer and 
synchroniser of ovulation in various species of Salmonidae. In most cases, a highly significant effect 
was induced within 6-11 days of treatment, and ovulation was generally advanced by a period of 2-3 
weeks. There were data produced from time periods corresponding to the beginning and the end of the 
spawning season, with the most obvious benefits being derived early in the season. It is also noted that 
without treatment high ovulation rates of 80-90 % will be naturally achieved over the course of the 
spawning season (6-8 weeks for many species of fish). Thus, the use of azagly-nafarelin will not M
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necessarily improve reproductive performance over the course of the season, it merely serves to 
shorten the time span involved which may have obvious implications for the running of such farms.  
 
It is also clear that the use of this compound may give rise to adverse effects particularly in relation to 
fecundity, fertilisation rates and survival to the eyed-embryo stage. In some of the above studies, it 
appeared reasonable to postulate that the adverse effects on egg quality, % eyed-embryos was likely to 
be related to the advancement of ovulation in fish whose eggs had not reached an appropriate stage of 
development. Thus, the recommendation to wait until at least 5% of the fish are ovulating naturally is 
advisable but may not go far enough, as adverse effects were also noted in one study in which 10% of 
the fish were ovulating naturally. It was agreed to increase this figure to 10% in the SPC.  
 
It is also considered reasonable to contraindicate the use of this compound to induce ovulation at water 
temperatures that would normally block such a physiological event, as adverse events were again 
noted with this practice. 
 
A further factor to take into account is the fact that the use of azagly-nafarelin will involve additional 
stress to treated fish both in terms of handling and general anaesthesia. In one study, mortality figures 
of approximately 4% were recorded in both the azagly-nafarelin and placebo treated groups. However, 
similar significant losses were not reported in the other studies. Again, it is felt that this potential 
adverse effect is well understood by the management of fish farms, as it was a significant concern in 
only one study. 
 
The temperatures studied (generally in the region of 4-10C) were representative of those temperatures 
encountered in many Salmon fish farms in Europe during the breeding season. It is felt that the 
conditions of the studies matched those in the field. 

CLINICAL STUDIES-DOGS 

Impact of single treatment on pre-pubertal bitches  
A study investigating the efficacy of Gonazon implant to delay puberty in pre-pubertal bitches (i.e. in 
dogs of more than 4 months of age) and the reversibility of these effects after implant removal was 
conducted. The implant was administered subcutaneously in the umbilical area and was removed after 
a period of 12 months. Local anaesthesia was used for implant insertion and removal. 
 
None of the Gonazon treated bitches displayed heat during the year of treatment, whereas all placebo 
treated bitches were observed in heat within the 12 months following implant insertion. Only 70 % of 
Gonazon treated bitches reached puberty naturally and heat was induced in the remaining bitches at 
the end of the two-year study period using a combination of PMSG and hCG. Time to heat after 
implant removal in the Gonazon treated bitches was approximately 8 months [range: 1.2 – 14.3 
months]. 
 
In placebo bitches, plasma FSH profiles showed wave-like fluctuations. In Gonazon-treated bitches, 
FSH concentrations decreased to undetectable concentrations within the first month of treatment and 
remained so for 9 months. In 30 % of bitches, increases in FSH were detected by 10 months, but 
concentrations remained below control concentrations. Based on plasma progesterone determination, 
all first heats were ovulatory. No significant effects of Gonazon on growth parameters (weight and 
height at shoulder) of the treated bitches were detected. The implants were in general well tolerated, 
however, vaginitis was diagnosed. Two placebo implants could not be retrieved (fat bitches). 
 
The CVMP concluded that administration of Gonazon to prepubertal bitches effectively delayed 
puberty without affecting the growth (as determined by bodyweight and shoulder height). Following 
removal of the implant, Gonazon treated bitches were significantly older (approximately 25 months) 
when reaching puberty than the placebo treated bitches (appr. 12 months). The CVMP noted that in 
some of the Gonazon treated bitches oestrus had to be induced otherwise, the time to return to oestrus 
and the variability in that parameter would have been greater. No data on the fertility post treatment 
are available.  
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Field trials 
Two field studies were conducted, one investigating the efficacy of a single administration, another 
one the repeated application over a second year. 
  
Single treatment (one year study) 
The pivotal field study investigated the efficacy of the final product in the prevention of heat and 
ovulation in adult bitches under field conditions. The study was placebo controlled, double blinded 
and conducted in 2005 in several veterinary practices in the EU. The study included  bitches of various 
breeds, sizes and ages. Bitches received either the final product formulation via a single use injection 
device or a placebo containing lactose. At the time of treatment, the majority of bitches were 
considered to be in early metoestrus with progesterone concentrations above 5 ng/ml. 
 
All animals were subjected to a clinical examination at enrolment, at one week, and at one, six and 
twelve months after implant insertion. In case of suspected heat, the bitch was presented to the 
veterinary surgeon for confirmation. At the end of one year, the implants were removed, their physical 
characteristics were recorded and the amount of AZN remaining in the implants was measured. 
Stratified analysis by classes of bodyweight (<15 kg; 15-30 kg; >30 kg) and age (1-2 years; 3-6 years; 
7 years and older) was performed. 
 
Treatment-induced heat was defined as signs of heat observed within 32 days following treatment 
initiation. The primary efficacy parameter was the proportion of bitches with heat prevention for a 
duration of 12 months, where any oestrus observed within 32 days of treatment was not considered 
treatment failure. 
 
The proportion of bitches whose heat was prevented for 12 months (excluding induced heat) was 
significantly higher in the Gonazon treatment group (67.2%) than in the placebo group (9.3%). When 
the duration of prevention of heat was compared between the two groups, Gonazon treated bitches did 
not exhibit signs of heat until a mean of 318 + 97 days after implant insertion compared to 176 + 55 
days for the bitches in the placebo group. In the Gonazon group, ovulation was observed in 27.8 % of 
bitches returning to oestrus within 12 months of treatment as compared to 92.5% of bitches in the 
placebo group. 
 
Heat was prevented for a period of 12 months in a significantly lower number of older bitches aged 7 
years or more (43%) as compared to younger bitches up to 6 years (more than 74%). The duration of 
heat prevention was also affected by the age of the bitch: the duration of heat prevention was not 
different between Gonazon and placebo bitches of seven years and older. Based on these data, the 
product would appear to be ineffective in bitches aged 7 years or older. 
 
In bitches whose heat was prevented for less than 12 months, the time to heat in Gonazon treated 
bitches (216 + 114 days) was significantly longer as compared to the placebo treated bitches (156 + 60 
days). Comparison of AZN concentrations between bitches with heat prevented for 12 months and 
bitches displaying heat before 12 months, indicated significant differences in AZN concentrations. At 
one week, six months and 12 months, mean AZN concentrations were higher in the group with the 
heat prevented for 12 months. 

 
Treatment-induced heat was noted in 39.4% of the Gonazon-treated bitches. The frequency of induced 
heat appeared to be affected by age and progesterone levels at inclusion: induced heat was observed in 
20% of bitches younger than 3 years; 40% of bitches aged 3-6 years; and, 62.5% of bitches 7 years 
and older. Bitches with progesterone concentrations above 10 ng/ml at the time of treatment displayed 
less induced heat (29 %) than bitches with progesterone concentrations between 5 and 10 ng/ml (50 
%) or below 5 ng/ml (70 %).  
 
The product was in general well tolerated. Pseudo pregnancy was observed in 19% of placebo bitches 
and 15.2% of Gonazon treated bitches. Metritis was diagnosed in one bitch in the placebo group, 
whereas pyometra was diagnosed in two bitches in the Gonazon treated group. Vaginitis was not 
observed in the placebo group but was diagnosed in a number of Gonazon treated bitches. Most of 
these cases were described as transient. Alopecia was observed in two Gonazon treated bitches, but did M
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not occur in any animal in the placebo group. However, the CVMP agreed that this was unlikely to be 
linked to treatment since alopecia does in general not occur in castrated bitches and mechanisms 
controlling hair growth are not controlled by GnRH. 
 
The CVMP agreed that the data provided demonstrated the efficacy of the product for the prevention 
of heat and ovulation in adult bitches. The CVMP noted that treatment-induced heat is a common 
effect in adult bitches. Since frequency of induced heat is lowest when the implant is administered in 
metoestrus, appropriate recommendations have been included in the SPC. The product was in general 
well tolerated. However, vaginitis was diagnosed in some dogs treated with Gonazon and an 
appropriate warning has been included in the SPC and product literature. 
 
Repeat treatment (one year study) 
The effects on oestrus suppression and FSH concentrations following a single repeat treatment were 
investigated. All bitches where heat (excluding induced heat) was suppressed for one year during the 
clinical trial, were re-treated immediately at implant removal with a new Gonazon implant. The 
duration of exposure to this second implant was set at 18 months. Contraceptive effects of treatment 
were evaluated at 12 and 18 months post administration. 
 
Most bitches re-treated with Gonazon for a second year did not display heat again during the second 
treatment period (as during the first year of treatment). However, 8 % of bitches displayed induced 
heat after repeat implant administration. Four percent of bitches displayed signs of heat approximately 
11 months after their second treatment.  
 
FSH concentrations were low throughout the second year of treatment. During the month following 
implant administration, FSH concentrations were significantly different to the first treatment: No large 
increase in FSH concentrations was observed at the second implant administration, which explains the 
lower incidence of induced heat following administration of the second implant. FSH concentrations at 
six and 12 months post implant insertion were similar between the first and second years of treatment. 
 
The data provided relate to a single repeat treatment only. However, taking into account the 
physiological mechanisms involved (desensitisation) in the response to treatment, the CVMP 
considered it likely that these effects remain stable. Based on these study results, the CVMP concluded 
that efficacy of the product has been satisfactorily demonstrated during a second treatment period.  
 
Use in bitches of 7 years and older 
The duration of heat prevention was not different between Gonazon and placebo treated bitches aged 
seven years and older. In addition, a relatively high incidence of induced heat was noted in older 
bitches (62.5%). The CVMP, concluded that the product appears to be ineffective in bitches aged 7 
years or older. The reasons for this are unclear. An appropriate warning has been included in the SPC 
and product literature. 
 
Retrieval of the implant 
In approximately 10% of treated bitches, implants could not be retrieved at the end of a 12 month 
treatment period. Inability to locate the implant was assumed to be a result of migration and/or 
incorrect application of the implant, e.g. into subcutaneous fat or into the abdominal wall musculature. 
In a small percentage of animals (1.2%), AZN could not be detected in the plasma of those animals 
and it was concluded that those bitches had probably lost the implant in the month following 
administration. Appropriate warning statements are included in the SPC and product literature. 
 
Laboratory studies demonstrated that azagly-nafarelin is continually released from the final implant 
formulation for a period of up to one year. Measurement of azagly-nafarelin content in implants 
removed from bitches after 12 months indicated that about 66 – 71% had been released from the 
implants. Therefore, it is very unlikely that an implant left in situ for a second year would have the 
ability to release enough azagly-nafarelin for more than an additional year (worse case scenario). It 
was, therefore, concluded that inability to locate and remove the implant would not have serious 
effects on the general health of the dog. However, the timing of return to heat could not be predicted. 
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Conclusion on the Clinical Part-dogs 
 
A 2-year study demonstrated the efficacy of a single Gonazon implant (removed after 12 months) in 
pre-pubertal bitches, i.e. in dogs of more than 4 months of age. Administration of the implant to 
prepubertal bitches effectively delayed puberty without affecting the growth (as determined by body 
weight and shoulder height). No data are available on the effects of repeated treatments in pre-pubertal 
bitches. 
 
The results of two field studies in adult bitches were provided, one investigating the efficacy of a 
single administration, another one the repeated application over a second year in bitches already 
treated successfully for one year. The data provided demonstrated that Gonazon effectively prevented 
heat for 12 months (excluding induced heat) in 67.2% of treated bitches following a single 
administration. Most bitches re-treated with Gonazon for a second year did not display heat again 
during the second treatment period. Efficacy in bitches of 7 years and older had not satisfactorily been 
demonstrated. However, satisfactory efficacy has been demonstrated for the prevention of heat and 
ovulation in adult bitches aged up to 7 years during the one or two years of treatment.  
 
The CVMP noted that treatment-induced heat is a common effect in adult bitches. Since frequency of 
induced heat was lowest when the implant is administered in metoestrus, appropriate 
recommendations have been included in the SPC and product literature. The incidence of induced heat 
following repeat treatment is lower than during the initial treatment. 
 
The product was in general well tolerated. However, vaginitis was diagnosed in some dogs treated 
with Gonazon and an appropriate warning has been included in the SPC and product literature.  
 
In a significant number of bitches, implants could not be retrieved at the end of treatment. This was 
partly due to loss of the implant within the first months after administration and partly due to 
migration and/or incorrect administration technique. Appropriate warnings have therefore been 
included in the SPC and product literature to alert the animal owner to contact the veterinarian when 
suspecting the loss of the implant. Also, a detailed description of the implant insertion and removal 
have been included in the product literature. 
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V.  RISK BENEFIT ASSESSMENT 
 

Gonazon concentrate for solution for injection of female salmonid fish 
 

The data submitted confirm the acceptability of the proposed formulation in which the product is 
presented, the suitability of the specifications for the active ingredient, the method of manufacture of 
the product and the validity of the test methods applied to the product.  The data support a 3 year 
shelf-life for the concentrate as well as for the solvent.  The additional data supplied with regard to the 
sterile vial have been considered adequate. 
 
Neither the active substance nor excipients contain, or are derived from, materials of animal origin 
susceptible to TSEs. 
 
The Applicant furthermore commits to reduce the limits of specified impurities for the active 
substance and the finished product.  Process validation will be provided of the first three production-
scale batches of the concentrate and the solvent. 
 
From the toxicity studies it was concluded that Gonazon can be administered to female salmonid fish 
at the recommended dose level of 32 µg/kg body weight.   
 
Administration of the product can be accompanied by a significant increase in mortality to the eyed-
embryo stage and a significant decline in egg weight and the number of swimming fry. This effect has 
been linked to the induction of ovulation in immature eggs and therefore it was agreed to recommend 
in the SPC to postpone treatment until at least 10% of the fish are ovulating naturally.    
 
The peritonitis seen was not attributed to the treatment but to the fact that ovulation in fish is known to 
trigger a global inflammation associated with ovarian haemorrhage.  Fibrotic adhesions are not 
considered to have an influence on efficacy following intraperitoreal injection. 
 
The long-term effects on treated broodstock have not been studied. In order to avoid any possible 
contact with the active substance additional user warnings were added to the SPC. 
 
Azagly-nafarelin has been included under the Annex II to EC Regulation 2377/90. 
 
There is no information available on the tissue distribution profile of residues of azagly-nafarelin, nor 
on the identity of such residues. Therefore, the rate of elimination from various tissues is unknown.  In 
trout the terminal half life was in the order of 5 hours, while the mean residence time following IP 
administration is 6 hours.   It was considered unlikely that important amounts of active residues would 
be released into the environment taking into account that the active peptide is likely to be metabolized 
relatively quickly into inactive metabolites as is the cased for well known similar peptides, taking into 
account that the product is administered by a single administration and therefore no accumulation 
would occur and taking into account that the product is only administered to female salmonid fish. 
 
Sufficient data were presented in the rat and target species to confirm that azagly-nafarelin is a potent 
stimulator of FSH and LH release. Data from several clinical trials show that azagly-nafarelin 
treatment induced a significant increase in ovulation rates. The submitted clinical trials were considered 
to support the following claims: 
 
‘Induction and synchronisation of ovulation for the production of eyed-eggs and fry.’ 
 
It is recommended to strip fish after injection at intervals of approximately 50-100 degree days largely 
depending on local farming conditions. For Arctic charr, injections should be given only if the water 
temperature is < 8°C. 
 
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 Directive 2001/82/EC and supported the claims above. M
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Gonazon 18.5 mg implant for dogs 

 
Gonazon is presented as 18.5 mg implant for dogs in an aluminium sachet included in a carton box.  It 
contains azagly-nafarelin and is indicated for long term blockade of gonadotrophin synthesis and 
prevention of gonadal function. The route of administration is subcutaneous. 
 
The manufacturing process is described in detail and is suited to provide a finished product of constant 
quality. For the active substance, azagly-nafarelin, comprehensive information on manufacture and 
characteristics is provided in the updated EDMF to that submitted for the original application for fish. 
Routine tests and specifications are considered sufficient to assure constant quality of the active 
substance.  
 
The product is confirmed to contain no starting materials as defined in section 2 of the Note for 
Guidance on Minimising the Risk of Transmitting Animal Spongiform Encephalopathy via Medicinal 
Products.  Compliance with EMEA/410/01-rev 02 is confirmed. 
 
The control tests of the finished product cover the relevant quality criteria and are suitable to confirm 
adequate and constant product quality. Individual impurities are reported and the levels observed are 
within VICH qualification limits and were additionally qualified during tolerance studies at up to 5 
times the dose. The stability data provided are sufficient to support a 3 year shelf life with the storage 
precaution of ‘Do not store above 25C’.  
 
The submitted safety file was relatively small, however, the pharmacological and toxicity profiles of 
azagly-nafarelin are considered to have been adequately characterised. The effects on the reproductive 
system include initial stimulation of FSH and LH release, followed by a prolonged period of 
desensitisation with continued use. There are relatively few other adverse effects on non-endocrine 
tissues.  
 
Classical reproductive and teratogenicity studies were not provided. Given the intended use of this 
product, such studies would be extremely difficult to perform. Some related GnRH analogues were 
considered non-teratogenic. However, the longer-term effects on target animal fertility remain to be 
elucidated. There were no studies submitted in relation to mutagenicity or carcinogenicity. The CVMP 
confirmed its previous conclusion that this small peptide GnRH analogue was unlikely to be 
mutagenic or carcinogenic.  
 
Additional safety information on the starting components and leachants for the elastomer was 
provided, and the high safety of the finished product in dogs, demonstrate that human contact with the 
product is unlikely to cause any toxicity concerns. There are no data available in relation to the use of 
this active in humans. Nevertheless, many other GnRH analogues are used therapeutically in man, and 
their risk/benefit profile has been adequately characterised. Several published references were 
submitted in support of the use of GnRH analogues in man.  
 
A satisfactory environmental risk assessment was provided. The pattern of use of the product, its 
metabolism or excretion by the target species and potential entry into the environment were all 
satisfactorily addressed.  
 
Azagly-nafarelin is a synthetic analogue of the hypothalamic GnRH. The acute effects of 
administration of GnRH and its analogues are characterised by an increase in gonadotrophin release. 
This effect is capable of inducing oestrus in anoestrus bitches (“treatment-induced heat”). However, 
chronic administration of GnRH agonists causes suppression of release of FSH and LH resulting in the 
postponement of oestrus / heat suppression. 
 
The available pharmacokinetic data, are sufficient to adequately characterise the pharmacokinetic 
profile. Following subcutaneous administration of an implant, maximum plasma concentration are 
reached within four hours, followed by a slow decline in plasma concentrations. Small quantities could 
still be detected in serum for up to one-year following implant insertion. However, the dose M
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relationship between serum azagly-nafarelin concentrations and inhibition of gonadotrophin 
production/release is unclear. 
 
The justification of the dose is based on limited data. A dose of 16 to 32 µg/day administered 
subcutaneously for 18 months was shown to be capable of suppressing oestrus in the bitch. The 
applicant justified the application of the same dose for all bitches, regardless of the individual 
bodyweight with the mechanism of action, which is not strictly dose dependent. Bodyweight did not 
affect the duration of efficacy of the product. However, in the absence of sufficient data in dogs with a 
higher bodyweight or in dogs less than 3 kg, the use of the product in animals of more than 45 kg or 
less than 3 kg is not accepted.  
 
Under the conditions of the pivotal target animal safety study, the product was well tolerated when 
administered to young adult Beagle bitches at up to five times the recommended treatment dose. 
Following a single repeat treatment (i.e. administration of a second implant after removal of an 
implant adminsitered one year earlier), the product was also well-tolerated in treated bitches. In 
addition, the available data indicate that implant insertion and removal using the recommended 
techniques is generally painless. 
 
Data on the return to oestrus, ovulatory oestrus and subsequent fertility once treatment has ended (i.e. 
once the implant had been removed) were limited. However, in one study, differences between treated 
and untreated dogs were noted in numbers of live pups at whelping and weaning such that derimental 
effects of treatment on subsequent pregnancies could not be excluded. The use of the product in dogs 
intended for breeding is therefore contraindicated.  
 
Administration of the product during an already existing (unnoted) pregnancy is unlikely to affect the 
pregnancy; however, pregnancy following induced heat is most likely to end in embryonic resorption 
or abortion and not expected to be sustained to term. The product is not intended to be used in 
lactating bitches and no specific studies on the impact of treatment on lactation have been provided.  
 
Azagly-nafarelin is continually released from the final formulation for a period of up to one year. 
Measurement of azagly-nafarelin content in implants removed from bitches after 12 month indicated 
that about 66 – 71% had been released from the implants. 
 
A 2-year study demonstrated the efficacy of a single Gonazon implant (removed after 12 month) in 
pre-pubertal bitches, i.e. in dogs of more than 4 months of age, in delaying puberty without affecting 
the growth. Following removal of the implant, Gonazon treated bitches were significantly older 
(approximately 25 months) when reaching puberty than the placebo treated bitches (appr. 12 months). 
It should be noted that oestrus had to be induced in some of the Gonazon treated bitches at the end of 
the study period. No data are available on the effects of repeated treatments in pre-pubertal bitches. 
 
The results of two field studies were provided, one investigating the efficacy of a single 
administration, another one the repeated application over a second year. The data provided 
demonstrated that Gonazon effectively prevented heat for 12 months (excluding induced heat) in 
67.2% of treated bitches following a single administration. Most bitches re-treated with Gonazon for a 
second year did not display heat again during the second treatment period. Efficacy in bitches of 7 
years and older had not been satisfactorily demonstrated. Good efficacy has been demonstrated for the 
prevention of heat and ovulation in adult bitches aged up to 7 years during the one or two years of 
treatment. However, data on the return to oestrus, ovulatory oestrus and subsequent fertility once 
treatment has ended (i.e. once the implant had been removed) were limited, especially for repeated 
treatment. The CVMP noted that treatment-induced heat is a common effect in adult bitches. Since 
frequency of induced heat was lowest when the implant is administered in metoestrus, appropriate 
recommendations have been included in the product literature. The incidence of induced heat 
following repeat treatment is lower than during the initial treatment. 
 
The product was in general well tolerated. However, vaginitis was diagnosed in some dogs treated 
with Gonazon and an appropriate warning has been included in the product literature.  
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Taking into account the long-term effects of the Gonazon implant in heat suppression and the 
frequently observed acute effects (induced heat), the CVMP agreed that Gonazon implants are 
effective in prevention of gonadal function via long term blockade of gonadotrophin sysnthesis. 
 
In a significant number of bitches, implants could not be retrieved at the end of treatment. This was 
partly due to loss of the implant within the first months after administration and partly due to incorrect 
administration technique by the veterinarian. Appropriate warnings have therefore been included in 
the product literature to alert the animal owner to contact the veterinarian when suspecting the loss of 
the implant. Also, a detailed description of implant insertion and removal have been included in the 
peoduct literature. 
 
Based on the original and complementary data presented, the Committee for Medicinal Products for 
Veterinary Use (CVMP) concluded that the quality, safety and efficacy of Gonazon implant for dogs is 
considered to be in accordance with the requirements of Council Directive 2004/28/EC, as amended. 
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