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Introduction 

On 30 September 2013 the applicant Le Vet Beheer B.V. submitted an application for a marketing 
authorisation to the European Medicines Agency (The Agency) for Lodipressin, through the centralised 
procedure falling within Article 3(2)(a) of Regulation (EC) No 726/2004 (new active substance). 

The eligibility to the centralised procedure was agreed upon by EMA/CVMP on 14–16 May 2013 as 
Lodipressin contains a new active substance (amlodipine besilate) not authorised as a veterinary 
medicinal product in the European Union on the date of entry into force of the Regulation (EC) No 
726/2004. The appointed rapporteur was F. Hasslung Wikström and co-rapporteur R. Breathnach. 

The applicant is registered as an SME (micro, small and medium-sized enterprise) in accordance with 
Commission Regulation (EC) No 2049/2005 and pursuant to the definition set out in Commission 
Recommendation 2003/361/EC. 

The dossier has been submitted in line with the requirements for submissions under Article 12(3) of 
Directive 2001/82/EC. 

The applicant applied for the following indication: Treatment of systemic arterial hypertension in cats. The 
active substance of Lodipressin is amlodipine besilate, a dihydropyridine calcium antagonist with 
antihypertensive properties. 

Lodipressin 1 mg tablets for cats contain 1 mg amlodipine besilate and are presented in packs of 28, 56, 
84 or 168 tablets containing blisters of 14 tablets. The tablets are divisible into halves. The route of 
administration is oral use. 

In the light of the overall data submitted and the scientific discussion within the CVMP, a negative opinion 
for Lodipressin was adopted, by consensus, by the CVMP during their meeting in January 2015. 

Re-examination procedure 

The applicant submitted written notice to the EMA on 23 January 2015 to request a re-examination of the 
Lodipressin CVMP opinion of 15 January 2015. The scientific advice of a specific Ad Hoc Expert Group 
(AHEG) was requested by the applicant. 

During its meeting of 10–12 February 2015, the CVMP appointed C. Ibrahim as rapporteur and H. Jukes 
as co-rapporteur for the re-examination procedure. The CVMP also agreed to the establishment of a 
specific AHEG, its mandate and a re-examination timetable. 

The applicant submitted the detailed grounds for the re-examination on 9 March 2015 (Appendix 2 of the 
final opinion). 

The re-examination procedure started on 17 March 2015. 

At their March 2015 meeting the CVMP adopted a list of questions on the efficacy and target animal safety 
(tolerance) of Lodipressin in cats for the AHEG to address. 

The rapporteur’s draft assessment report and co-rapporteur’s critique were circulated to all CVMP 
members on 24 March 2015 and 30 March 2015 respectively. 

Following the applicant’s request, the CVMP convened the AHEG inviting the experts to provide their 
views on the first (efficacy) and second (tolerance) grounds for refusal, taking into account the applicant’s 
response. The AHEG consisted of experts in veterinary cardiology, veterinary small animal internal 
medicine (including nephrology), and experts in veterinary clinical trial design and statistics. 
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An AHEG meeting for Lodipressin was convened on 7 April 2015 at EMA to advise the CVMP and produce 
written responses to the CVMP’s questions. During this meeting the applicant presented an oral 
explanation. The report from this meeting was forwarded to all CVMP members and the applicant on 8 
April 2015. 

During their April 2015 CVMP meeting, the applicant appeared in front of the Committee on 9 April 2015 
for an oral explanation. 

During their meeting of 5–7 May 2015, in the light of the scientific data available and the scientific 
discussion within the Committee, the CVMP re-examined its initial opinion and in its final opinion 
concluded that the application did not satisfy the criteria for authorisation and did not recommend the 
granting of a marketing authorisation for Lodipressin. 

Scientific advice 

The applicant received scientific advice from the CVMP on 10 December 2009 (EMA/V/SA/059/09/I) and 
on 12 January 2012 (EMA/V/SA/106/11/I). The scientific advice pertained to non-clinical and clinical 
aspects of the dossier. 

The applicant has followed the advice given to a large extent; however some advice concerning the 
evaluation of target animal safety and the design of the pivotal clinical trial has been disregarded: 

• The cause of hypertension in cats included in the pivotal field trial was not specified. In the scientific 
advice given it was stated that the cause of hypertension in each individual animal should be 
specified as far as possible. The number of eligible animals may be too limited to allow for a 
statistical evaluation of the effect of amlodipine in cats with different underlying causes of 
hypertension. Nonetheless, a sufficient number of individuals representing each of the major 
causes of feline hypertension intended to be included in the indications for treatment of Lodipressin 
tablets should be included and their clinical condition should be documented with the highest 
possible level of detail to enable a proper assessment on the effect of treatment. However, the 
study population was not well described. 

• In the scientific advice it was stated that attempts should be made to identify subgroups with 
different dose-exposure relationships (e.g. cats with impaired renal function that may influence 
clearance of amlodipine), however appropriate doses in cats with renal impairment and the 
possible need for dose adjustments in these cats have not been evaluated. The safety evaluation in 
the pivotal field study was not sufficient, in particular the sample size was not sufficient to conclude 
on target animal safety. 

• Inclusion and exclusion criteria were not sufficiently strict or clearly specified in the protocol of the 
pivotal field trial. 

• No sample size calculation including an expected level of effect considered to be of clinical value 
was presented for the pivotal field trial. 

• The study period of the placebo controlled part of the pivotal field trial was not sufficiently long to 
enable dose adjustments and demonstration of a stable effect of antihypertensive treatment. In 
the follow up advice given it was agreed that a two week placebo controlled part of the study could 
be acceptable to demonstrate efficacy of treatment but that all cats may not be on optimum dose 
at this time. 
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MUMS/limited market status 

The applicant requested classification as MUMS/limited market for this product/application by the CVMP, 
and the Committee confirmed at their February 2010 meeting that, where appropriate, the data 
requirements in the appropriate CVMP Guidelines on MUMS data requirements would be applied when 
assessing the application. MUMS/limited market status was granted for the following reasons: Because of 
the low incidence of feline hypertension in cats which is mainly a problem in older cats, the use of the new 
veterinary medicinal product can be considered minor. No alternative treatment is currently available. 

Part 1 - Administrative particulars 

Detailed description of the pharmacovigilance system 

The applicant has provided a detailed description of the pharmacovigilance system (version 2013/04-1, 
dated 1 April 2013) which fulfils the requirements of Directive 2001/82/EC. 

Based on the information provided the applicant has the services of a qualified person responsible for 
pharmacovigilance and has the necessary means for the notification of any adverse reaction suspected of 
occurring either in the Community or in a third country. 

Manufacturing authorisations and inspection status 

Lodipressin 1 mg tablets are manufactured, packed and released in the EEA by LelyPharma B.V., The 
Netherlands. The manufacturing site complies with Good Manufacturing Practice (GMP) requirements. A 
corresponding GMP certificate, dated 17 June 2013, has been provided. 

The active substance (amlodipine as besilate) is manufactured outside the EEA; current EDQM certificates 
of suitability (CEP) were provided from both manufacturers. Acceptable qualified persons (QP) 
declarations were provided for each of the active substance manufacturers issued based on audits of the 
active substance sites. Micronisation of the active substance is not performed by the manufacturers of the 
active substance. The name and address of the site performing the micronisation of the drug substance 
was not given and it was not confirmed that this site complies with EU GMP requirements. The absence of 
such information is not acceptable and it would have to be provided. 

Overall conclusions on administrative particulars 

The detailed description of the pharmacovigilance system and the GMP certification of the manufacturing 
sites were considered in line with legal requirements, except that the name and address of the site 
performing the micronisation of the drug substance was not given and it was not confirmed that this site 
complies with EU GMP requirements. The absence of such information is not acceptable and it would have 
to be provided. 

Part 2 - Quality 

Composition 

The finished product is a blue, oblong, uncoated tablet for oral use containing 1 mg of the active 
ingredient amlodipine (as amlodipine besilate) and the excipients microcrystalline cellulose, sodium 
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starch glycolate, magnesium stearate, dried yeast extract, chicken flavour and a colour, Brilliant Blue FCF 
(E133). 

Each tablet has a size of 11 mm length, 5.5 mm width and a weight of 200 mg. They are presented in 
aluminium blisters (each strip containing 14 tablets) and then supplied in cardboard boxes containing 28, 
56, 84 or 168 tablets. 

The tablets are scored with a break-line on both sides to enable the administration of half tablets. 

In the clinical trials a full scale batch was used, and process validation, batch and stability data is 
presented for this in the dossier. 

Containers 

The finished product is packaged in thermoformed and sealed aluminium (alu/alu) blisters made of a 
three-layered top foil (biaxially orientated polyamide (OPA)/aluminium/polyvinyl chloride (PVC)) with a 
bottom foil of push-through aluminium. The top foil complies with the Ph. Eur. requirements. The bottom 
foil complies with the requirements of the current EU food directive. For both foils satisfactory information 
is provided including sample certificates of analysis (including in-house release specifications) and this is 
considered acceptable. 

Development pharmaceutics 

The pharmaceutical development of the product is well described, including the choice of excipient, the 
development of the composition, and assurances of homogeneity and particle size control. Both active 
substance manufacturers have been shown to comply with the specification for particle size (90% of the 
particles less than 20 µm), which is critical to control the homogeneity of the active substance in the 
powder blend and therefore ultimately the content uniformity of the final tablets. 

A limit for particle size is also included in the specification for the main excipient microcrystalline cellulose 
which constitutes about 73% of the tablet weight. 

Although compatibility tests between amlodipine besilate and the excipients have not been performed, a 
scientific article addressing the compatibility of amlodipine besilate with different excipients is provided 
and considered to satisfactorily address compatibility. The development pharmaceutic performed is 
considered acceptable. 

The formulation is essentially based on the formulation of an EU-authorised human medicinal product, but 
with a reduced content of the active substance and replacement of one of the excipients, calcium 
hydrogen phosphate anhydrous, by two palatability enhancers (dried yeast extract and chicken flavour) 
and the colorant. No details were provided for the selection of the two palatability enhancers although 
reference is made to palatability studies having been conducted with various different palatability 
enhancers, including the selected combination of chicken flavour and dried yeast extract. Cross reference 
is made to the clinical section of this report regarding the acceptability of the palatability studies 
conducted. The rationale for inclusion of the blue colour is enhanced uptake by cats because of their 
optimized sensitivity to certain colours. 

The size of the tablets was increased during the development of the tablet. The amount of active 
substance is only 0.5%, and unit dose preparations with an amount ≤ 0.5% are considered as 
non-standard processes according to CHMP/CVMP Annex II to Note for guidance on process validation 
CHMP/QWP/848/99 and EMEA/CVMP/598/99 non-standard processes (EMEA/CVMP/395/03). 
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The physico-chemical characteristics of the active substance liable to affect the bioavailability of the 
product are sufficiently discussed. 

Potential hydrates and polymorphs and their detection are discussed. Amlodipine besilate can exist in 
three different hydrates - anhydrous, monohydrate and dihydrate - which can be controlled by the water 
content. The water content for the anhydrous form should be < 0.5% and the water content for the 
monohydrate and dihydrate forms is about 3–6%. In conclusion the anhydrous form is controlled by a 
limit of 0.5% water content in the active substance specification and by the identification by infra-red 
spectroscopy (IR). Other polymorphs known are amlo-1, amlo-2, amlo-3 and amlo-4, but the IR spectra 
of these do not comply with the anhydrous form. IR is therefore a suitable method of identification of the 
correct hydrate of the active substance. 

The dissolution method used during development is identical to the method used for control of the 
finished product and is considered acceptability justified. 

Data have been provided to demonstrate that tablets can accurately and reproducibly be subdivided (test 
for subdivision of tablets in the Ph. Eur. monograph for tablets), and the in-use stability of half tablets has 
also been investigated. An in-use shelf life of 1 month has been demonstrated to be acceptable for half 
tablets. 

Method of manufacture 

The description of the manufacturing process and associated in-process controls is sufficiently described. 

The manufacturing process is considered a non-standard one due to the low concentration of active 
substance in the product (only 0.5%). Unit dose preparations with an amount ≤ 2% are considered as 
non-standard processes. 

Manufacture of the product is otherwise a simple direct compression process involving sieving of some of 
the excipients, weighing, blending (all excipients except the magnesium stearate) and reblending (with 
the lubricant, magnesium stearate), followed by tableting and then packaging into the primary containers 
(blisters). 

In accordance with the CVMP Guideline for quality data requirements for veterinary medicinal products 
intended for minor uses or minor species (EMEA/CVMP/QWP/128710/2004), process validation data need 
not be provided for 3 full scale batches. This product falls in category 4.4 (an entirely new medicine for 
use in a minor species or for a minor use). Under this category, exemptions are envisaged to the provision 
of process validation data and it is recommended that data should be generated post authorisation and 
made available for scrutiny during GMP inspections. The applicant would therefore have needed to 
validate the process for a further 2 full scale batches and notify the EMA if problems are encountered 
during this validation, along with proposed actions to address the issue. 

Given that this product contains such a low concentration of active substance comprising only 0.5% of the 
tablet weight, the absence of any process validation data would not normally be acceptable, however, 
data for one full scale batch were provided which demonstrated that a homogeneous batch was produced. 
Results for assay in the bulk blend and also in the compressed tablets and all other parameters tested 
demonstrated uniformity of content across the batch. 

Given the MUMS/limited market status of the product, and based on the CVMP Guideline for quality data 
requirements for veterinary medicinal products intended for minor uses or minor species 
(EMEA/CVMP/QWP/128710/2004), the data provided for was considered sufficient. Validation of the 
manufacturing process for a further 2 full scale batches would also have been recommended. 
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Control of starting materials 

Active substance 

CEPs from both manufacturers of the active substance have been provided. 

The QP declarations provided for the two active substance manufacturing sites are considered acceptable. 
However, micronisation of the active substance is not performed by the manufacturers of the active 
substance. The name and address of the site performing the micronisation of the drug substance was not 
given and it was not confirmed that this site complies with EU GMP requirements. The absence of such 
information is not acceptable and it would have to be provided. 

An active substance specification is provided, which includes a test and limits for the critical quality 
parameter (particle size), and is acceptable. 

Amlodipine besilate is packed in transparent low density polyethylene bags which are placed either in 
fibre drums made of fibre board or in black low density polyethylene bags and subsequently in high 
density polyethylene drums. 

One batch of the active substance was tested and all results complied with the specification. 

Additional batch data, tested by the manufacturer of the finished product, were provided for one 
additional batch manufactured by each of the two active substance manufacturers. This is considered 
sufficient. 

Excipients 

Microcrystalline cellulose, sodium starch glycolate (type A) and magnesium stearate all comply with the 
relevant Ph. Eur. monographs. Certificates of analysis (CoA) are also provided which demonstrate 
compliance. 

Additional tests and limits for particle size are included in the specification for the microcrystalline 
cellulose because of the need for a well-defined particle size range in order to achieve the required 
homogeneity of the active substance with the excipients during mixing. The control of the particle size of 
this major excipient is acceptable. 

For the dried yeast extract, chicken flavour and Brilliant Blue FCF, in-house specifications and certificates 
of analysis are provided. 

A brief outline of the manufacturing process and controls for production of the chicken flavour excipient 
(derived from chicken muscle and protein) is provided. The description of its manufacturing process and 
process control is considered acceptable. 

A comprehensive risk assessment for the chicken flavour is provided in line with the requirements of Ph. 
Eur. 5.1.7. (viral safety). Source, origin, potential contaminants, infectivity and pathogenicity in the 
target recipient and the manufacturing process to potentially inactivate contaminates were considered. 
The overall risk of viral contamination and transmission to cats is considered negligible. 

Specific measures concerning the prevention of the transmission of animal 
spongiform encephalopathies 

None of the starting materials used for the active pharmaceutical ingredient amlodipine besilate or the 
finished product are risk materials as defined in the current version of the Note for guidance on 
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minimising the risk of transmitting animal spongiform encephalopathy agents via human and veterinary 
medicinal products (EMA/410/01 rev.3). TSE declarations for the Lodipressin components are submitted 
accordingly. 

Control tests on the finished product 

The proposed finished product specification at release controls the relevant physico-chemical parameters 
for the dosage form, including appearance, weight and uniformity of mass, hardness, friability, 
disintegration, dissolution, water content, identification and assay of the active substance, content 
uniformity, impurities, microbial content, identity of the colorant, etc, and is in accordance with the 
relevant monographs and guidelines and is acceptable. The active substance content is controlled to 
within ±5% and limits for impurities are similar to those for the active substance and within VICH 
identification and qualification limits. 

The analytical methods are satisfactorily described and validated in accordance with VICH requirements. 

Specifications and certificates of analysis for the reference standards used for control of assay of the 
finished product are provided and acceptable. 

Certificates of analysis are given for three batches of the finished product packed in the primary 
packaging (aluminium/aluminium blisters). The batch data consists of one 100 kg production scale batch, 
and two 20 kg pilot scale batches. All results comply with the release specification. 

Stability 

For the active substance, stability data following storage under both long term and accelerated conditions 
are provided by both manufacturers. Although testing at early timepoints was not fully in compliance with 
the Ph. Eur. monograph, the data at later timepoints shows compliance with the specification and no 
adverse trends are observed. Therefore a retest period of 5 years (for each active substance supplier) is 
supported. 

For the finished product, the stability of one production scale batch and two pilot scale batches was 
studied after storage under long term (25 °C/60% relative humidity (RH)) and accelerated (40 °C/75% 
RH) conditions for 4 years and 6 months respectively. Parameters tested included appearance, uniformity 
of weight, average weight, disintegration time, hardness, friability, assay (HPLC), impurities (HPLC) 
which included specified impurities, unknown and total impurities, uniformity of dosage units, dissolution, 
water content, (packaging) leak test and microbiological purity. 

After 4 years storage at long term conditions all results complied with specification, with only a slight 
decrease of assay seen after 4 years and a slight increase in total amount of impurities seen after 4 years. 
Although the water content fluctuated during the long term studies, no trend was shown. 

After 6 months at accelerated conditions all parameters complied with specification. The assay of 
amlodipine besilate showed only a slight decrease from about 0.99% to 0.96% but the total amount of 
impurities was almost unaffected. The amount of water increased from 4.7% to about 6% during the 
accelerated stability studies. 

In accordance with the CVMP Guideline for quality data requirements for veterinary medicinal products 
intended for minor uses or minor species (EMEA/CVMP/QWP/128710/2004), photostability data need not 
be provided as long as the product is provided in a suitable protective package. As the product is 
packaged in aluminium blisters within a cardboard box, and the proposed SPC (and other product 
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information) includes the warning ‘Keep the blister package in the outer carton’, the absence of 
photostability data is considered adequately justified. 

The tablets are scored on both sides with a break-line to enable the administration of half tablets. An 
in-use stability of 1 month is confirmed by data. However, an in-use shelf life of 1 month is considered 
excessively long with respect to the posology. If half tablets are used, it would be expected that they be 
used at the next dose. Therefore, an in-use shelf of 24 hours is set which is appropriate to the posology. 

The proposed shelf life of 4 years (without temperature restriction) is considered justified by the stability 
data provided. 

Overall conclusions on quality 

Both manufacturers of the active substance provided valid Ph. Eur. Certificates of Suitability. Acceptable 
QP declarations were provided. 

Micronisation of the active substance is not performed by the manufacturers of the active substance. The 
name and address of the site performing the micronisation of the drug substance was not given and it was 
not confirmed that this site complies with EU GMP requirements. The absence of such information is an 
outstanding quality issue. 

The composition of the proposed formulation is based on the composition of an already EU-authorised 
human medicinal product. The proposed product is blue, oblong, uncoated, scored tablets for oral use 
containing the active ingredient amlodipine (as amlodipine besilate) with the excipients microcrystalline 
cellulose, sodium starch glycolate, magnesium stearate, plus dried yeast extract, chicken flavour and a 
colour, Brilliant Blue FCF (E133). The choice of additional excipients, the two flavouring agents and a 
colour, included in order to improve the administration of the tablets to cats, is justified. The development 
of the new finished product formulation and the manufacturing process is acceptable. The control of the 
homogeneity of the powder blend is achieved by careful control of the particle size of the active substance 
and the major excipient (microcrystalline cellulose) and has been sufficiently well addressed. 

Manufacture of the tablets is considered a non-standard process due to the low concentration of active 
substance in the product (only 0.5%) but is otherwise a simple direct compression process. Validation of 
the manufacturing process for a further 2 full scale batches would have been recommended. 

The proposed packaging is aluminium blisters in cardboard boxes. 

Specifications proposed for the finished product were acceptable and justified. 

The proposed shelf life of 4 years with no specific temperature storage conditions is considered justified 
by the stability data provided. The two warnings are proposed for inclusion in the SPC (and other product 
information): ‘Keep the blister package in the outer carton’ and ‘Divided tablets should be stored in the 
open blister pack’ and are justified. 

 
 
Final CVMP assessment report for Lodipressin (EMEA/V/C/003786/0000)  
EMA/310823/2015 Page 9/41 
 



Part 3 – Safety 

Safety documentation 

Pharmacodynamics 

A summary of literature data was provided in support of the pharmacodynamic properties of the active 
substance. Amlodipine is a well-known substance within human medicine. 

Amlodipine besilate is a dihydropyridine calcium antagonist (calcium ion antagonist or slow channel 
blocker) that inhibits the transmembrane influx of calcium ions into vascular smooth muscle and cardiac 
muscle leading to an inhibition of: (i) sinoatrial pacemaker activity and atrioventricular conduction, (ii) 
cardiac inotropy and (iii) vascular contraction. Amlodipine selectively inhibits the opening of the L type 
voltage-gated calcium channels. The dihydropyridines are more active on vascular smooth muscle 
calcium channels than on cardiomyocytes or sinoatrial cells and the main effects of amlodipine are 
therefore vascular, i.e. it acts primarily as a peripheral arterial vasodilator and as result lowers blood 
pressure, in comparison with only slight cardiac effects. The available published literature, although 
largely composed of uncontrolled studies in cats, suggests that amlodipine, when administered daily to 
cats at a dose of 1 mg/cat, may have a role in the treatment of hypertension. However, it is noted that 
two studies of survival in hypertensive cats treated with amlodipine could find no direct survival benefit of 
effective amlodipine therapy. 

The data provided is sufficient, and a summary is included in section 5.1 of the proposed SPC reflecting 
the pharmacodynamic properties of amlodipine treatment relevant to the intended use in cats. 

Pharmacokinetics 

Oral bioavailability of amlodipine in laboratory animals and humans is high with values ranging from 63% 
in humans to 100% in mice and rats. Rate of absorption is slow, time to maximum plasma concentration 
ranges from 3 h in rats to 8 h in humans. Amlodipine is highly bound to plasma proteins. Large volumes 
of distribution (ranges from 21 l/kg in humans to 32 l/kg in rats) indicate a high tissue affinity and 
extensive distribution into tissue compartments. 

Amlodipine is eliminated by extensive metabolism in laboratory animals and in humans. Whereas a major 
part of an intravenous dose is excreted in the urine of humans, the excretion in urine and faeces is equal 
in dogs, and in mice and rats faeces represents the major route. Elimination is slow in all species except 
rat with mean plasma half-life values of 3 h in rats, 35 h in humans, 30 h in dogs and 11 h in mice 
following intravenous administration. After oral administration to rats, mean half-life values up to 6.6 h 
were reported. 

The pharmacokinetic properties of amlodipine in cats were evaluated in two trials; a single dose 
pharmacokinetic study and a combined target animal safety and repeat dose pharmacokinetic study. 
Considering the MUMS status of the product these studies were considered sufficient to describe the 
pharmacokinetic properties in cats. 

In the GLP-compliant single dose pharmacokinetic study (study code: 10.172) oral administration of 
amlodipine at the recommended target dose (1 mg/cat) was evaluated in comparison to intravenous 
administration of 0.5 and 1 mg/cat in a 3-way cross-over study in 8 healthy cats. The overall impression 
of the data obtained was that basic pharmacokinetic properties of amlodipine treatment in cats 
correspond to what has been described in humans, and that it seems to follow a similar pattern. Most of 
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the active substance that was administered orally was also absorbed with peak blood levels (tmax) 
between 2 and 6 hours in cats compared to 6–12 hours in humans. The plasma half-life (t½) ranged 
between 33 to 54 hours in cats compared to about 35–50 hours in humans. However, due to the limited 
number of animals and the high degree of individual variation no firm conclusions with regard to dose 
linearity could be drawn from the data obtained in the study. 

The repeat dose study (study code 10.173) was designed as a GLP-compliant combined pharmacokinetic 
and pivotal target animal safety (tolerance) study with four dose groups of 8 cats each (n=32) receiving 
0x, 1x, 3x or 5x the recommended target dose (RTD) of amlodipine orally daily during 12 weeks. The 
main pharmacokinetic objective of the study was to evaluate systemic accumulation of amlodipine, and 
plasma levels of amlodipine were determined in the 1x RTD dose group. The results obtained showed 
considerable accumulation and individual variations in plasma levels and time to steady state. Steady 
state should generally be reached within 3–5 half-lives, i.e. 6–10 days. However, measurements were 
made at long intervals, resulting in uncertainty regarding the determination of time to steady state. 
Furthermore, it is unclear why only one of the dose groups were followed regarding pharmacokinetic 
parameters, information from the other dose groups would have been valuable, particularly in the light of 
the discussion on dose linearity in the previous study and since adverse reactions were commonly seen in 
the higher dose groups (see further discussion on safety data from this study in the section on target 
animal tolerance). Although the applicant was encouraged in the scientific advice to collect 
pharmacokinetic data in the target animal safety study, this data were not collected from the high dose 
groups and thus comparison of exposure levels with data obtained from the field trial and the adverse 
reactions recorded in this combined pharmacokinetic and target animal safety study could not be made. 
In this study, two female animals that were also the smallest individuals had higher plasma 
concentrations of amlodipine. Since a correlation between dose and exposure was demonstrated and 
smaller individuals appeared at higher risk for adverse reactions a lower starting dose is recommended in 
animals below 3.5 kg bodyweight. 

Sampling for pharmacokinetic evaluation was also performed in cats included in the pivotal field trial as 
described below. Although the number of animals was limited, the plasma levels of amlodipine in these 
cats confirmed the results of the repeat dose pharmacokinetic study in that they were within the same 
order of magnitude, and indicated a correlation between dose and systemic exposure (although there was 
a high degree of individual variability in exposure to amlodipine). 

Toxicological studies 

According to Annex I to Directive 2001/82/EC and the CVMP Guideline on safety and residue data 
requirements for veterinary medicinal products intended for minor uses or minor species 
(EMEA/CVMP/SWP/66781/2005) the minimum safety data required for a veterinary medicinal product 
intended for non-food-producing animals include a repeat dose toxicity study in one species, a study of 
embryotoxic/foetotoxic effects in one species, mutagenicity tests according to current state of scientific 
knowledge (VICH GL23) and, if applicable, carcinogenicity studies. No toxicological studies of amlodipine 
have been performed by the applicant, but the applicant provided publications of single and repeat dose 
toxicity studies in rat and reproductive and developmental toxicity data in rat and rabbit, which were 
considered acceptable. For mutagenicity and carcinogenicity, no studies or publications were provided, 
only summarised study results in form of a monograph for an amlodipine besilate product authorised for 
human use in Canada (from the originator company) (Norvasc product monograph, 2005, published by 
Health Canada). Supporting published literature and SPCs for other medicinal products for human use, 
however with no assessable data, were also provided. This mutagenicity and carcinogenicity information 
is therefore not adequate for the safety assessment. The toxicological data and information provided are 

 
 
Final CVMP assessment report for Lodipressin (EMEA/V/C/003786/0000)  
EMA/310823/2015 Page 11/41 
 



summarised below. Information not verified by published studies are described but indicated as not 
verified and can only be used as supportive information. 

Single dose toxicity 

In a study of acute oral toxicity in rats the LD50 was determined to be 393 and 686 mg (besilate salt)/kg 
bodyweight (bw) in males and females, respectively. Clinical signs included transient salivation within a 
few minutes after dosing, and then decline in locomotor activity and in respiratory rate. During the period 
of frequent deaths (1 to 3 days after dosing), food consumption and faecal output were decreased and 
loss of fur lustre, wasting and abdominal distension were observed. 

Repeat dose toxicity 

In a 3-month study 0, 2, 7 and 21 mg amlodipine base (as amlodipine besilate)/kg and in a 12-month 
study 0, 1.4, 7 and 18 mg base/kg were given orally once daily to rats. The NOELs were considered to be 
2 and 1.4 mg (base)/kg/day, respectively, based on increased urine volumes and excretion of 
electrolytes at 7 mg/kg/day (shown to be reversible in the 3 month study). The heart, the kidney and the 
adrenal gland appear to be the target organs for toxicity of amlodipine in rats. This was supported by the 
summary information available in the monograph of an authorised product for human use in Canada on 
studies in dogs and mice (Norvasc product monograph), which can however not be verified due to 
absence of the study report/publication. Noted effects are probably related to the pharmacological effect. 

Tolerance in the target species of animal 

See Part 4. 

Reproductive toxicity 

For a veterinary medicinal product intended solely for use in non-food-producing animals the minimum 
requirement of reproduction toxicity data consist of a study of embryotoxic/fetotoxic effects, including 
teratogenicity, in at least one species, which may be the target species, if the product is intended for use 
in animals which might be used for breeding. No study of embryotoxic/fetotoxic effects in cats has been 
performed but publications of studies in rats and rabbits have been provided. These studies of 
embryofoetal and developmental toxicity in rats and rabbits given 0, 3, 7 and 18 mg/kg amlodipine base 
(as amlodipine besilate) orally once daily on gestation day (GD) 7 to GD17 and from GD6 to GD18, 
respectively, indicate a maternal NOAEL of 7 and 3 mg amlodipine/kg bw/day in rats and rabbits, 
respectively, based on reduced body weight gain and/or food consumption. No embryofoetal toxicity or 
teratogenic effects were reported. Adverse effects on parturition, maternal death, and number of viable 
pups at birth and at day 4 post-partum were however reported in the high dose group in the study of peri- 
and post-natal toxicity in which pregnant rats were given 0, 1.4, 3 and 7 mg/kg amlodipine base (as 
amlodipine besilate) on GD7 to day 21 after parturition. The NOEL for effects on fertility and embryofoetal 
development was considered to be 3 mg amlodipine/kg/day. 

Since the safety of amlodipine during pregnancy and lactation in the target species, cats, has not been 
established, section 4.7 of the proposed SPC includes a warning that the product should only be used 
according to the benefit/risk assessment by the responsible veterinarian. 

 
 
Final CVMP assessment report for Lodipressin (EMEA/V/C/003786/0000)  
EMA/310823/2015 Page 12/41 
 



Mutagenicity/genotoxicity 

In order to address the mutagenic/genotoxic potential of amlodipine reference was made to negative 
results for mutagenic and clastogenic effects both in vitro (e.g. bacterial reverse mutation test, human 
lymphocyte cytogenetic test and mouse lymphoma thymidine kinase test) and in vivo (mouse bone 
marrow cytogenetic test) stated in the monograph of an authorised product for human use in Canada 
(Norvasc product monograph), and supported by SPCs for other human medicines. This information is 
however not supported by public literature and is therefore not assessable. 

Given that this is an application for a new active substance not yet authorised for veterinary use within 
EU, lack of assessable data from genotoxicity tests is not acceptable. At least a test for gene mutation in 
bacteria and an in vitro test for chromosomal effects in mammalian cells in accordance with the CVMP 
Guideline on safety and residue data requirements for veterinary medicinal products intended for minor 
uses or minor species (EMEA/CVMP/SWP/66781/2005) would have been required. 

Carcinogenicity 

In order to address the carcinogenic potential of amlodipine, reference was made to negative results from 
carcinogenicity studies in rats and mice stated in the monograph of an authorised product for human use 
in Canada (Norvasc product monograph) and was supported by SPCs for other authorised human 
medicines. Summarised results of two 24 month studies in rats and mice with dietary administration of 
doses up to 2.5 mg/kg bw indicate that amlodipine has no carcinogenic potential. This information is 
however not supported by public literature and is therefore not assessable. 

The authorisation and use of amlodipine in humans (including children from 6 years of age) for 2 decades 
is considered reassuring. However, in the absence of data (studies or published literature studies) 
demonstrating negative results in the requested in vitro genotoxicity tests the absence of carcinogenicity 
data is not acceptable. 

Studies of other effects 

Amlodipine is authorised in the EU for use in humans for more than 2 decades but no details were 
provided except for the product information for an authorised product for human use in Canada 
(Norvasc). 

The most commonly reported adverse reactions in the (originator) EU authorised human product (Istin) 
during treatment were somnolence, dizziness, headache, palpitations, flushing, abdominal pain, nausea, 
ankle swelling, oedema and fatigue. The recommended antihypertensive oral starting dose is 5 mg once 
daily in adults, and 2.5 mg once daily in paediatric patients from 6 years of age. 

User safety 

A user risk assessment was presented which was conducted following the CVMP Guideline on user safety 
for pharmaceutical veterinary medicinal products (EMA/CVMP/543/03-Rev.1). However, due to the lack 
of genotoxicity and carcinogenicity data, or justification for the lack of carcinogenic data, the safety 
documentation provided is not complete, which do not allow a final conclusion on user safety to be made. 

The exposure scenarios identified by the applicant include acute oral exposure of a child following 
accidental ingestion of tablets and repeated hand-to-mouth exposure of a non-professional owner 
following hand contact with 5% of the product when handling a tablet before and during administration 
(once daily), cleaning up a partially consumed tablet (once weekly) or cleaning cat litter (once weekly, 
assuming 100% excreted as active). 
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A quantitative risk characterisation was performed for repeated exposure scenarios using the NOEL value 
of 1.4 mg (base)/kg bw/day from the 12 month oral repeated toxicity studies in rats (all users) and the 
NOEL value of 3 mg amlodipine/kg bw/day from the studies of embryofoetal and developmental toxicity 
in rabbits and peri- and post-natal toxicity in rats (pregnant users). The margin of exposure (MOE) was 
calculated to be 1687 and 3614 for the repeated hand-to-mouth exposure of a non-professional user 
(non-pregnant or pregnant) and a pregnant user, respectively (1.4 mg/kg bw/day and 3 mg/kg bw/day 
divided by 0.00083 mg/kg bw [0.05 mg/60 kg bw]). As this is much higher than 100 (the factor needed 
to take account of intra- and interspecies variation) the risks for repeated exposure scenarios were 
considered acceptable and the proposed standard warnings and risk mitigation measures were 
considered sufficient for inclusion in an SPC. 

The acute exposure scenario with accidental ingestion by a child was compared with the NOEL value of 
2 mg (base)/kg bw from the 3 month oral repeated toxicity study in rats. For the accidental ingestion of 
3 tablets by a child the MOE was calculated to 6.7 (2 mg/kg bw divided by 0.3 mg/kg bw [3 mg/10 kg 
bw]). It was argued that the alu/alu blister package is likely to limit the possible exposure to one halved 
tablet, i.e. 0.5 mg (0.05 mg/kg). This results in a MOE of 40 (2 mg/kg/0.05 mg/kg) which is also 
markedly lower than 100. As the NOEL used was derived from a repeated toxicity study whereas the 
exposure of the child is acute, a margin of 40 may be considered as acceptable. In addition, the 2-fold 
margin to the lowest recommended therapeutic dose (2.5 mg amlodipine base per 20–30 kg 6-year old, 
i.e. up to about 0.1 mg/kg/day) together with accumulation at therapeutic continuous administration, 
indicate that an incidental ingestion of a halved Lodipressin tablet by a small child (0.05 mg/kg) should 
not result in significant adverse effects. 

The CVMP considered that the initial user safety assessment carried out with the safety data available did 
not indicate a major concern for the user. However, the initial assessment indicated that safety advice to 
mitigate the risk of incidental ingestion of a halved Lodipressin tablet would be appropriate, and 
recommendations would need to be included in any SPC (and other product information) for halved 
tablets to be stored in the original blister pack and for the blister pack to be stored in the outer carton to 
ensure the safety of the user (as well as protecting the tablets from light) However, in the absence of 
complete safety documentation no final conclusions on the user safety are possible. 

Environmental risk assessment 

A Phase I environmental risk assessment (ERA) was provided according to the VICH GL6 and the CVMP 
Guideline on the environmental impact assessment for veterinary medicinal products in support of the 
VICH GL6 and GL38 (EMEA/CVMP/ERA/418282/2005-Rev.1). 

The veterinary medicinal product will only be used in non-food-producing animals and therefore, the 
environmental risk assessment can stop at Phase I. 

Lodipressin is not expected to pose a risk to the environment when used according to proposed 
recommended use. 

Overall conclusions on the safety documentation 

Pharmacology: 

The mode of action has been sufficiently described. The main effects of amlodipine are vascular, i.e. it 
acts primarily as a peripheral arterial vasodilator and as result lowers blood pressure, in comparison with 
only slight cardiac effects. 
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Basic pharmacokinetic properties in healthy cats seem to follow a similar pattern to what has been 
described in humans, indicating a correlation between dose and systemic exposure. It is unclear, 
however, whether there is a correlation between exposure and safety of treatment in cats, in particular 
those presenting a concurrent disease, e.g. impaired renal function. 

Single and repeat dose toxicity: 

There were no outstanding toxicological concerns from the single and repeat dose studies. The studies 
outlined the major target organs for toxicity and NOEL values were identified in the repeat dose studies. 

Toxicology: 

Due to the lack of genotoxicity and carcinogenicity data the safety documentation provided is not 
complete. Given that this is an application for a new active substance not yet authorised for veterinary 
use within the EU, the lack of assessable data from genotoxicity tests is not acceptable. At least a test for 
gene mutation in bacteria and an in vitro test for chromosomal effects in mammalian cells in accordance 
with CVMP Guideline on safety and residue data requirements for veterinary medicinal products intended 
for minor uses or minor species (EMEA/CVMP/SWP/66781/2005) would have been required. Otherwise 
toxicological data provided were relevant and allowed for assessment of the user safety. 

Since the safety of amlodipine during pregnancy and lactation in the target species, cats, has not been 
established, the proposed SPC in section 4.7 includes a warning that the product should only be used 
according to the benefit/risk assessment by the responsible veterinarian. 

User safety: 

The CVMP considered that the initial user safety assessment carried out with the safety data available did 
not indicate a major concern for the user. However, the initial assessment indicated that safety advice to 
mitigate the risk of incidental ingestion of a halved Lodipressin tablet would be appropriate. However, in 
the absence of complete safety documentation no final conclusions on the user safety are possible. 

Environmental risk assessment: 

Lodipressin is not expected to pose a risk for the environment when used as intended. 

Residues documentation 

Not applicable. 

Part 4 – Efficacy 

Pharmacodynamics 

See Part 3. 

Development of resistance 

Not applicable. 
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Pharmacokinetics 

See Part 3. 

Dose determination/justification 

Dose selection was based on doses used in studies with cats reported in published literature and 
originates from practical experience (considered use in accordance with the cascade under Article 10 of 
Directive 2001/82/EC) of dividing amlodipine tablets authorised for use in human beings into parts, in 
reality corresponding to approximate 1/4 or 1/8 of a 5 mg tablet. This being a MUMS application dose 
determination studies per se may be waived if there is an adequate justification for the selected dose, and 
if this dose is subsequently confirmed as safe and effective in clinical trials. While the CVMP in principle 
agreed with the justification for the dose provided by the applicant, there remain concerns about the 
safety of the proposed dose in certain intended target populations likely to be treated with the product, for 
example, cats with impaired hepatic or renal function, which would require further data (see below). 

The recommended starting dose is 0.2 (range of 0.14–0.29) mg amlodipine per kg bodyweight once daily, 
corresponding broadly to the doses used in published studies. This dose would correspond to 1/2 tablet in 
cats of 2–3.5 kg bodyweight or 1 tablet in cats of 3.5 to 7 kg bodyweight. Tablets are divisible to allow the 
splitting into halves. Since a correlation between dose and exposure was demonstrated and smaller 
individuals appeared at higher risk for adverse reactions a lower starting dose is recommended in animals 
below 3.5 kg bodyweight. 

In the published literature, dose adjustments were needed in many cases indicating that there is 
variability in the response to amlodipine treatment, and dose adjustments were also reported in the 
clinical field trial for Lodipressin. Instructions on dose adjustments by the use of half tablets were 
therefore proposed for inclusion in the SPC (and other product information), i.e. in case of inadequate 
response to treatment the daily dose may be increased by an additional 0.5 mg (1/2 tablet) per cat. 

In the field trial it was also indicated that cats with azotaemia were at risk for high levels of systemic 
exposure of amlodipine that could result in serious adverse events. From the data presented it was, 
however, not possible to conclude on this risk and whether dose adjustment (reduction) would be needed 
in this category of animals. A precaution regarding the treatment of azotaemic cats was therefore 
proposed for inclusion in section 4.5 of an SPC, but further information relevant to the attending 
veterinarian to make such decisions as well as instructions on follow up and measures to be taken in case 
of adverse reactions would still be needed. 

Target animal tolerance 

Target animal safety was evaluated in the repeat dose study (study code 10.173) as described in Part 3 
(pharmacokinetics) which was designed as a combined pharmacokinetic and pivotal target animal 
tolerance study with four dose groups of 8 healthy cats, each (n=32) receiving 0x, 1x, 3x or 5x the 
recommended target dose (RTD) of amlodipine orally daily during 12 weeks. Although the treatment 
period is likely to be considerably longer than 12 weeks in the intended target animals, the study period 
was deemed sufficient to evaluate long term adverse effects of treatment, as was indicated in the 
scientific advice given. 

A dose-dependent increase in the number of adverse events was demonstrated, particularly for 
decreased body weight, feed intake and vomiting indicating a treatment related effect. In the 1x RTD 
group the number of adverse clinical reactions was low, but treatment related effects cannot be excluded 
as substantial bodyweight loss (~13% over the course of the study) was noted in one of eight animals in 
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this group. It also remains to confirm this dose as safe in the intended target population of animals likely 
to be treated with the product where underlying disease conditions that could influence the safety of 
treatment can be expected. Vomiting, somnolence, diarrhoea, decreased appetite as well as reduced 
serum levels of potassium and hypotension are adverse events which should be reflected in an SPC. 

In the trial, necropsy was performed only in one animal that died from non-treatment related disease. 
Thus there is no information on possible gross pathological or histological changes induced by treatment 
and possible correlation to clinical/haematological/chemical changes. Considering the MUMS status of the 
product, it could have been acceptable to extrapolate pathology data from other species but since adverse 
events were commonly seen in this trial, particularly in the 3x and 5x dose groups, and 
haematological/clinical chemistry deviations were seen, a pathological examination would have been 
necessary to conclude on such a correlation. 

According to toxicological data included in part 3 of the dossier, kidneys are indicated as a target organ for 
amlodipine. Considering that a risk for increased exposure was indicated in animals with impaired renal 
function and that it is likely that a large proportion of cats eligible for treatment with amlodipine will have 
chronic kidney disease (CKD), further consideration of the potential for treatment-related effects in this 
subcategory of animals would be necessary. Without further information it is not possible to conclude on 
the risk and propose relevant risk mitigation measures. 

Plasma concentrations of amlodipine were determined as part of the pharmacokinetic evaluation of the 
TAS study as described above. No pharmacokinetic data was, however, presented for the higher dose 
groups. Since adverse reactions were common in these groups, information on plasma concentrations of 
amlodipine would have been needed in order to evaluate a possible correlation between exposure and 
safety of treatment. 

In the absence of pathology data the relevance of identified deviations in haematology/clinical chemistry 
parameters is difficult to evaluate although the changes were generally small, in particular when 
compared to baseline values for the same group. Although statistically significant differences were seen 
for some parameters, the clinical relevance of these changes or other trends observed are not clear. 
There was a clear and dose-dependent decrease in potassium that could be of potential clinical relevance 
for treatment, particularly if used to treat cats with impaired renal function or hyperthyroidism. A 
decrease in potassium has also been indicated in published studies, and levels below normal range was 
reported in 16 cats in the field trial. Hypokalaemia is a common finding in cats with impaired renal 
function and could result in potentially serious clinical signs such as generalised muscular weakness, 
impaired gastrointestinal motility with ileus and constipation, decreased myocardial contractility and 
cardiac arrhythmias. It is unknown whether treatment with amlodipine could lead to exacerbation of 
hypokalaemia already present in cats with impaired renal function. 

Tolerance of treatment was also investigated in the pivotal field study (study code 11.221). Although 
clinical signs such as decreased appetite, vomiting, somnolence and diarrhoea were reported, it was not 
possible to determine whether clinical signs recorded during the treatment period were treatment related 
since baseline information on the included animals, i.e. underlying disease such as chronic kidney disease 
(CKD), was unclear. In addition, the number of included animals was limited and there were several other 
shortcomings in the study such as the recruitment of hypertensive cats without clinical signs of disease 
that cannot be considered to represent the intended target population likely to be treated with the 
product, poorly presented results that did not enable a comprehensive evaluation of the development of 
adverse reactions in cats in relation to exposure to amlodipine, non-standardised analytical methods, 
malfunctioning analytical equipment and missing data. These points together preclude any definitive 
conclusions on safety for the intended target population likely to be treated with the product. This study 
is discussed in further detail below. 
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While tolerance in certain subgroups of the intended target animals, e.g. cats with impaired hepatic and 
renal function has not been evaluated in detail, it is indicated by limited data from the target animal safety 
study and the pivotal field trial that azotaemic cats may be at risk for high and possibly life threatening 
levels of systemic exposure. In the absence of further information on amlodipine treatment in this 
category of animals, safety in cats with impaired renal function remains inconclusive. A precaution 
regarding the use in cats with impaired hepatic function would need to be included in section 4.5 of an 
SPC. Similarly a precaution to use in cats with azotaemia based on a benefit-risk assessment of the 
attending veterinarian and further information relevant to the attending veterinarian to make such 
decisions as well as instructions on follow up and measures to be taken in case of adverse reactions would 
need to be included. 

Field trial 

One pivotal field trial of cross-over design was performed in two small animal clinics in the Netherlands to 
provide evidence for efficacy and safety of amlodipine treatment using the final formulation (study code 
11.221). The applicant states that the study was GCP compliant, but considering a number of deficiencies 
in the protocol, conduct and reporting of the study as outlined below it could be questioned whether it can 
be considered to fulfil the standards of GCP. 

Scientific advice was given on the design of the field trial and the applicant followed this to a large extent; 
however, advice regarding identification of subgroups with different dose-exposure relationships (e.g. 
cats with impaired renal function that may influence clearance of amlodipine) and the possible need for 
dose adjustments in these cats was disregarded and the cause of hypertension in cats included was not 
specified. Furthermore, inclusion and exclusion criteria were not sufficiently strict or clearly specified in 
the protocol as requested in the scientific advice and no sample size calculation including an expected 
level of effect considered to be of clinical value was presented. 

The study was conducted with two parallel parts, one randomized placebo controlled part including a total 
of 19 cats and an uncontrolled part including 23 cats with systolic hypertension of ≥160 mmHg. 
Considering the MUMS status of the product as well as animal welfare it was considered acceptable to limit 
the placebo-controlled part of the trial to two weeks. 

Cats used for the placebo controlled part of the study were randomly allocated to the placebo group (n=8) 
or treatment group (n=11) and followed during two weeks of treatment starting at a daily dose of 1 mg 
amlodipine per cat. After two weeks, the placebo treated animals were switched to the active treatment 
group and the trial continued in an open uncontrolled design for an additional 16 weeks. At inclusion, cats 
that due to their medical condition were regarded as unsuitable for inclusion in the placebo controlled part 
of the study were instead included in the open uncontrolled part of the trial and received immediate 
treatment. The criteria for inclusion in the study and for group assignation were unspecific. According to 
the protocol, the only inclusion criterion was “hypertension at a stable level of more than 160 mmHg”. It 
was not stated how stable hypertension was defined. Since hypertension may show considerable 
variation over time and underlying diseases may influence this parameter it is of vital importance to 
include animals with hypertension that has been confirmed to be stable during a sufficient time period 
when exploring the effect of treatment. The exclusion criteria were also poorly defined stating “cats with 
impaired hepatic function, underlying disease (for example hyperthyroidism) which will cause, in case of 
treatment, a decrease of the hypertension or any clinical condition or medication that might adversely 
interfere with the purpose or conduct of the study” as causes for exclusion without further explanations. 
The investigators at the two centres applied different criteria when deciding whether to include a cat in 
the placebo controlled or the uncontrolled part of the study. 
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Recruitment of cats was originally made from cats seeking care at the clinics, but due to the low number 
of eligible cats the recruitment strategy was changed during the ongoing study to actively screening cats 
older than 7 years for hypertension. A majority of these included animals did not show clinical signs of 
disease. An unscheduled interim analysis of the trial was presented. The study was continued after this 
interim analysis and a final report including 10 additional animals was presented. 

The primary variable was systolic blood pressure (mmHg) and the desired treatment effect was reduction 
in systolic blood pressure (SBP) below 150 mmHg or by at least 10% of the baseline value. In the placebo 
controlled part of the trial treatment effect was evaluated after two weeks of treatment. In the 
uncontrolled part of the trial SBP levels were compared to baseline values. The secondary variables were 
poorly defined. 

In the placebo controlled part of the study, after two weeks of treatment a statistically significant 
difference in systolic blood pressure was demonstrated between treatment and placebo groups. 2/8 of the 
control animals and 4/11 of the treated animals were considered as success according to the pre-specified 
responder criterion, which was SBP falling below 150 mmHg. Furthermore, in 2/8 controls and 9/11 
treated cats SBP fell by at least 10%. 

Compared to baseline statistically significant decreases in SBP were achieved in the treated groups. In the 
placebo controlled part of the study, mean SBP in the treated group was reduced from 180±13 to 
150±15 mmHg after two weeks of treatment. In the placebo group, mean SBP was reduced from 182±12 
to 170±20 mmHg. In the uncontrolled part of the trial, mean SBP decreased from 207±21 to 
157±18 mmHg after four weeks of treatment. SBP below 150 mmHg was shown in 9/23 (39%) cats and 
the levels were reduced by 10% in all but one cat. In this group, initial SPB levels were considerably 
higher than in the groups of the placebo-controlled part and after four weeks of treatment a mean 
decrease of approximately 60 mmHg was recorded. 

Dose adjustments were made in a total of 8 cases of inadequate control of hypertension during the trial 
including both the placebo controlled part and the uncontrolled part. In all cases the dose was increased 
by 0.5 mg amlodipine to a total dose of 1.5 mg per cat and day, and in one cat the dose was increased by 
an additional 0.5 mg per day. The time for dose adjustments varied from 7 to 103 days after study start. 
Since the highest dose evaluated in clinical trials was 0.47 mg/kg bodyweight, doses exceeding this 
should only be given with caution and based on a benefit-risk assessment of the veterinarian. 

The most frequently reported clinical signs were decreased appetite, vomiting, somnolence and diarrhoea 
(with or without blood), and at clinical examination cataract, gingivitis, cardiac murmur and somnolence. 
Vomiting, somnolence, diarrhoea, decreased appetite as well as reduced serum levels of potassium and 
hypotension are adverse events that would need to be addressed in an SPC. 

A possible risk for increased systemic exposure in azotaemic cats resulting in unacceptable adverse 
events is indicated but data is not sufficient to conclude on this risk and whether dose adjustments are 
needed. A precautionary measure for use of the product in azotaemic cats would be necessary alongside 
further information relevant to the attending veterinarian to make such decisions as well as instructions 
on follow up and measures to be taken in case of adverse reactions is needed. 

Although the statistical evaluation in the final study report suggested support for a treatment effect as 
compared to placebo, there are a number of remaining major concerns relating to the design and conduct 
of the study which precludes a well-founded conclusion regarding the effect of treatment as well as clinical 
tolerance. The following concerns were identified: 

The change in recruitment process, from ‘passive’ to ‘active’, during the study leads one to question the 
relevance of the results of this study (in terms of both efficacy and safety) for the intended target 
population likely to be treated with the product (animals presenting to a veterinary clinic for reasons 
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relating to hypertension). It cannot be assumed that clinically healthy cats which were noted to have SBP 
above 160 mmHg at active screening would represent the intended target population likely to be treated 
with the product and thus be suitable for efficacy and safety evaluation. 

Baseline data on the included cats regarding type, status and treatment of concurrent disease and 
whether the cat was stable in their clinical condition is poorly described. On account of the undefined 
study population it would not be possible to identify the target population that would benefit from 
treatment with amlodipine. 

The number of sites and the total number of cats included in the study is limited. In particular, the pivotal 
placebo-controlled part of the study included 19 animals only. 

Only two centres were included in the trial and different routines were applied at the two centres 
regarding the criteria for allocation of cats to study parts and the routines and equipment used for SBP 
measurements as well as other analytical equipment used. These differences would presumably lead to 
bias in the efficacy evaluation of the data pooled from the two centres. Furthermore, a statistically 
significant effect of treatment was only noted in one centre. This centre provided a majority of the cases 
and data from this centre will therefore drive the overall results of the trial. Thus, the representativeness 
of the efficacy data presented for the intended target population of cats in Europe likely to be treated with 
the product could be questioned. 

Although the product is classified as MUMS adequate clinical data would always have to be presented that 
brings support for a clinically relevant effect of treatment for the intended target population of cats likely 
to be treated with the product. The placebo controlled part of the clinical trial included only 19 cats. Given 
that a significant effect of treatment was only noted in one of the two centres included in the study, and 
that the criteria for inclusion in the study and for efficacy evaluation were unclear, it cannot be assumed 
that the 19 cats included represents the intended target population likely to be treated with the product. 
A larger population would have been needed to obtain a sufficiently robust estimate of the treatment 
effect. 

• Random allocation to study parts (placebo controlled or uncontrolled) was not employed and it is 
unknown whether blinding was maintained between the interim and the final evaluation. Criteria 
for inclusion and group assignation were unspecific and it is clear that the allocation of cats to study 
parts differed between sites since the investigators at each site used different criteria when 
deciding upon allocation of cats to either the placebo controlled or the uncontrolled part of the trial. 
This introduced a bias in the evaluation and thus made the estimation of a potential treatment 
effect connected to unacceptable uncertainty. Further, there appears to have been an effect of site 
on response to treatment. 

• The validity of data from SBP measurements, the pivotal parameter for assessment of efficacy, is 
questionable due to concerns regarding methodology and standardisation of measurements. Prior 
to enrolment, stable hypertension (based on blood pressure measurement at two separate time 
points) was not confirmed in all enrolled cats. The equipment for blood pressure measurement was 
not the same across sites and it appears that no measures were taken to standardise procedures 
between sites. 

• The unscheduled interim analysis and the change in approach to recruitment while the study was 
ongoing raise concerns regarding the overall conduct of the study due to possible effects on the 
study population and thus the effect evaluation. 

• The applicant states that the study was GCP compliant, but given a number of deficiencies in the 
protocol, conduct and reporting of the study this could be questioned. An unscheduled interim 
analysis was performed and a substantial alteration to the study protocol was made without an 
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amendment (change of recruitment process). There was no standardisation of analytical methods 
between centres, including measurement of the primary efficacy variable (SBP) where a large 
degree of inherent variability can be assumed. The protocol was brief and unspecific and the 
reporting of data and results was not comprehensive. 

• In addition, a treatment effect, relative to placebo, was detected for the single parameter 
‘reduction of more than 10% [SBP] of initial value’ at two weeks of treatment; however, the clinical 
relevance of this parameter is unclear and the reliability of data is questioned. 

Further to this, the safety database is too small to allow for conclusions of the safety of the product when 
administered at the proposed treatment dose to the intended target population likely to be treated. This 
is of special concern for cats with renal impairment since there is the potential for higher systemic 
exposure in this category of animal as indicated in the clinical trial. 

Conclusion: 

This study indicated that after 2 weeks of treatment, cats treated with Lodipressin showed a significant 
reduction in systolic blood pressure as compared to placebo treated cats. However, the validity of the 
results of the field trial in hypertensive cats are questioned to a large extent due to deficiencies in study 
design, conduct and reporting of the study, and therefore no conclusions can be drawn concerning 
efficacy or safety of Lodipressin when used in cats with hypertension at a daily dose of 1 mg per cat. The 
study population is poorly defined and therefore the intended target population remains unclear. 

The CVMP, therefore, considers that the data provided are inadequate to support the proposed indication. 

Other studies 

One acceptability study was performed as part of the development programme in order to choose 
excipients. This study was, however, explorative in nature and not adequately designed to confirm the 
voluntary intake of the final formulation and does thus not constitute sufficient support for a claim of 
palatability. 

Overall conclusion on efficacy 

Dose determination: 

Dose selection was based on doses reported in published literature, which is in principle acceptable for 
this MUMS application. The intended starting dose is 0.2 (0.14–0.29) mg/kg bw per cat and day. Since in 
the clinical data an increased risk for high levels of exposure was indicated in small animals, a lower 
starting dose would need to be recommended for safety reasons in animals below 3.5 kg bodyweight. 

Dose adjustments of the recommended dose (increase or reduction) would be recommended, e.g. in 
cases of inadequate response to treatment, the daily dose might be increased by 0.5 mg per animal (1/2 
tablet), while dose reductions would need to be considered in certain risk subgroups of the intended 
target animals. 

Target animal safety: 

One TAS study was presented showing dose-dependent adverse reactions such as vomiting, decreased 
appetite and weight loss in the higher dose groups. However, since no pathological examinations were 
performed it is not possible to fully establish the safety margin and target organs for toxicity. At the 
recommended dose, the number of adverse clinical reactions was low, but treatment-related effects 
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cannot be excluded and it remains to confirm this dose as safe in the intended target population of 
animals likely to be treated with the product where underlying disease conditions could be expected to 
influence the safety of treatment. 

In the clinical study, safety was also evaluated. Clinical signs such as decreased appetite, vomiting, 
somnolence and diarrhoea were reported, which would need to be included in the SPC; however, it was 
not possible to determine if these were treatment related, since baseline information on the included 
animals i.e. underlying disease such as chronic kidney disease (CKD), was unclear. 

Tolerance in certain subgroups of target animals, e.g. cats with impaired hepatic and renal function has 
not been evaluated although it is indicated that azotaemic cats may be at risk for high and possibly life 
threatening levels of systemic exposure. From the data presented it is, however, not possible to conclude 
on this risk and whether dose adjustment is needed in this category of animals. A precaution regarding 
the treatment of azotaemic cats would need to be included in an SPC in addition to further information 
relevant to the attending veterinarian. 

Field study: 

One European field trial was performed to provide evidence for clinical safety and efficacy of Lodipressin 
at the proposed dose of 0.2 mg/kg bw orally, once daily in hypertensive cats. This study indicated that 
after 2 weeks of treatment Lodipressin is connected to a significant reduction in SBP as compared to 
placebo. There are, however major flaws in the design, conduct and reporting of the trial that affect the 
interpretation and question the reliability of the study results and therefore preclude a conclusion 
regarding the efficacy of the treatment as well as the tolerance in the intended target population of cats 
likely to be treated with the product. The representativeness of the study population with regard to the 
intended target population likely to be treated with the product is unclear. 

The data provided do not allow for final conclusions on target animal safety or clinical efficacy. 

Scientific advice was given on the design of the field trial and the applicant followed this to a large extent; 
however, advice regarding identification of subgroups with different dose-exposure relationships (e.g., 
cats with impaired renal function that may influence clearance of amlodipine) and the possible need for 
dose adjustments in these cats was disregarded and the cause of hypertension in cats included was not 
specified. Furthermore, inclusion and exclusion criteria were not sufficiently strict or clearly specified in 
the protocol as requested in the scientific advice and no sample size calculation including an expected 
level of effect considered to be of clinical value was presented. 

Initial benefit-risk assessment 

Introduction 

Lodipressin 1 mg tablets for cats contain 1 mg amlodipine besilate as the active substance and are 
presented in blisters of 14 tablets, available in pack sizes of 28, 56, 84 or 168 tablets. The tablets are 
divisible into halves. 

Amlodipine has antihypertensive properties due to a direct relaxant effect on vascular smooth muscle. 

In cats with systemic hypertension, sustained increase in blood pressure might cause tissue injuries, and 
the rationale for treatment of hypertension is to prevent this injury. Examples of target organ damage 
that can develop as a result of on-going hypertension are progression of chronic kidney disease, 
retinopathy/choroidopathy, encephalopathy and left ventricular hypertrophy. Amlodipine has been used 
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off-label in cats for many years with the purpose of reducing high blood pressure by the use of amlodipine 
products authorised for human use. 

The proposed indication is ‘Treatment of systemic arterial hypertension in cats’. The route of 
administration is oral use. The recommended starting dose is 0.2 (range: 0.14–0.29) mg amlodipine per 
kg bodyweight per day, this is approximately 1/2 tablet for cats of 2–3.5 kg bodyweight or 1 tablet for 
cats of 3.5–7 kg bodyweight. In case of inadequate response to treatment the daily dose may be 
increased by an additional 0.5 mg (1/2 tablet) per cat. 

The product has been classified as MUMS and therefore reduced data requirements apply and these have 
been considered in the assessment. 

The application was submitted under Article 12(3) of Directive 2001/82/EC. Amlodipine has been 
authorised as a human medicinal product for more than 20 years, however it is a new active substance 
with respect to veterinary medicinal products in the EU. 

Benefit assessment 

Direct therapeutic benefit 

The benefit of Lodipressin would be its effect in the treatment of systemic arterial hypertension in cats. 
The pharmacodynamic effects of the active substance, amlodipine, are well established. 

The efficacy of Lodipressin has been investigated in feline systemic hypertension in one European field 
study. This study indicated that after 2 weeks of treatment Lodipressin is associated with a statistically 
significant reduction in systolic blood pressure as compared to placebo. There are, however major flaws 
in the design, conduct and reporting of the trial that affect the interpretation and question the reliability 
of the study results. In addition the representativeness of the study population with regard to the 
intended target population likely to be treated with the product is unclear. The study therefore did not 
provide sufficient evidence of efficacy when Lodipressin was administered as recommended, for the 
treatment of cats with hypertension. 

The proposed starting dose is 0.2 (0.14–0.29) mg/kg bw per cat per day and is based on reports in 
published literature, which is acceptable for this MUMS application. Dose adjustments (reduced starting 
dose for animals below 3.5 kg bodyweight; increased maintenance dose in intended target animals with 
an inadequate response to treatment have been recommended; however, dose reductions would still 
need to be further clarified and established in certain risk subgroups of the intended target animals. 

The CVMP, therefore, considers that the data provided are inadequate to support an acceptable level of 
efficacy for the proposed indication, and that the benefit of the product has therefore not been 
demonstrated. 

Additional benefits 

Lodipressin would provide a new treatment possibility for a minor use indication. 
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Risk assessment 

Main potential risks: 

Quality: 

Although the formulation and manufacture of Lodipressin is well described and the proposed 
specifications would ensure that product of consistent quality will be produced, the assessment of quality 
of the product remains incomplete as the name and address of the site(s) performing the micronisation of 
the drug substance was not given and it was not confirmed that this site complies with EU GMP 
requirements. 

For the target species: 

Amlodipine was administered to healthy cats for 12 weeks at up to 5 times the recommended dose. 
During the study, treatment-related effects on the clinical status of cats were recorded, primarily as 
vomiting, reduced feed intake and weight loss in the high dose groups. In the clinical study, clinical signs 
such as decreased appetite, vomiting, somnolence and diarrhoea were reported in animals treated with 
the recommended dose. However, tolerance in certain subgroups of the intended target animals, e.g. cats 
with impaired hepatic and renal function has not been evaluated, although it is indicated that azotaemic 
cats may be at risk for high and possibly life threatening levels of systemic exposure. From the data 
presented it is, however, not possible to conclude on this risk and whether dose adjustment is needed in 
this category of animals. 

Since the safety of amlodipine during pregnancy and lactation in the target species has not been 
established, the product would need to only be used in this subgroup according to the benefit/risk 
assessment by the responsible veterinarian. 

For the user: 

Due to the lack of assessable genotoxicity and carcinogenicity data the CVMP considers the safety 
documentation provided is not complete. In the absence of complete safety data, no final conclusion on 
user safety is possible. No other concerns regarding user safety have been identified. 

For the environment: 

Lodipressin is not expected to pose a risk to the environment when used as intended. 

Risk management or mitigation measures 

Regarding the target animal, on the basis of the data available it is not possible to conclude on the safety 
for the target population likely to be treated with the product. As a consequence, it is not possible to 
conclude on the suitability of the risk management measures relating to the target animal proposed for 
this product. Precautionary measures regarding the treatment of cats with impaired renal or hepatic 
function would need to be put in place and further risk management measures, such as warnings in the 
SPC, relevant to the attending veterinarian would be needed. 

Appropriate information has been included in the proposed SPC to inform on the potential risks of this 
product relevant to the environment and to provide advice on how to prevent or reduce these risks. 

In the absence of complete safety documentation no final conclusion on user safety is possible. 

Evaluation of the benefit-risk balance 

The field study submitted in support of the proposed indication fails to provide reliable results and the 
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clinical efficacy in the intended target population likely to be treated with the product remains 
undemonstrated. The therapeutic benefit therefore remains inconclusive as the efficacy has not been 
substantiated. 

Although the formulation and manufacture of Lodipressin is well described and the proposed 
specifications would ensure that a product of consistent quality will be produced, the assessment of the 
quality of the product remains incomplete as the name and address of the site performing the 
micronisation of the drug substance was not given and it was not confirmed that this site complies with EU 
GMP requirements. 

The safety of the product in the intended target population likely to be treated with the product (for 
example, cats with impaired hepatic or renal function) remains inconclusive which causes a safety risk 
due to uncertainty. 

Lodipressin is not expected to pose a risk to the environment when used as intended. 

Regarding user safety, no final conclusion is possible due to the absence of complete safety 
documentation. 

Conclusion on benefit-risk balance 

Based on the data presented to date, because the benefit of the product has not been proven, the overall 
benefit-risk balance is inconclusive and therefore negative. 

Initial conclusion 

Based on the original and complementary data presented on quality, safety and efficacy the Committee 
for Medicinal Products for Veterinary Use (CVMP) concluded that the application for Lodipressin is not 
approvable since the data on quality, efficacy, target animal safety and user safety remain inconclusive. 
Therefore the data do not satisfy the requirements for an authorisation set out in the legislation 
(Regulation (EC) No 726/2004 in conjunction with Directive 2001/82/EC). 

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

Grounds for refusal 

Whereas 

• Grounds for refusal 1 (lack of efficacy): 
Although the statistical evaluation in the field study suggested support for a treatment effect as 
compared to placebo, major flaws in the design and conduct of the study preclude conclusion 
regarding the effect of treatment in the intended target population likely to be treated with the 
product. The CVMP, therefore, considers that the data provided are inadequate to support an 
acceptable level of efficacy for the proposed indication. 

• Grounds for refusal 2 (tolerance) 
Tolerance in certain subgroups of the intended target animals, e.g. cats with impaired hepatic and 
renal function has not been evaluated, although it is indicated that azotaemic cats may be at risk 
for high and possibly life threatening levels of systemic exposure. From the data presented it is, 
however, not possible to conclude on this risk and whether dose adjustment is needed in this 
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category of animals. 

• Grounds for refusal 3 (user safety) 
Due to the lack of genotoxicity and carcinogenicity data the CVMP considers the safety 
documentation provided is not complete. In the absence of complete safety documentation no final 
conclusion on user safety is possible. 

• Grounds for refusal 4 (quality)  
The name and address of the site(s) performing the micronisation of the drug substance has not 
been provided. Confirmation that the site complies with EU GMP requirements would be necessary. 
The CVMP, therefore, considers that the quality data provided are incomplete. 

the CVMP has recommended the refusal of the granting of the marketing authorisation for Lodipressin. 
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Re-examination of the CVMP opinion of 15 January 2015 

Following the negative CVMP opinion for Lodipressin on 15 January 2015, the applicant requested a 
re-examination of that opinion and requested the involvement of an AHEG. The detailed grounds for their 
request for a re-examination were submitted on 9 March 2015. 

Detailed grounds for re-examination submitted by the applicant 

The applicant’s grounds for requesting a re-examination focussed on the points summarised below: 

Grounds for refusal 1 (lack of efficacy): 

Application of the MUMS Guideline for efficacy and target animal safety 

The product was classified by the CVMP in February 2010 as minor use minor species (MUMS) given the 
low incidence of feline hypertension which is mainly a problem in older cats. No alternative treatment was 
available at that time. 

The applicant is of the opinion that the MUMS guideline on efficacy and target animal safety data 
requirements for veterinary medicinal products intended for minor uses or minor indications 
(EMEA/CVMP/EWP/117899/2004) has not been adequately applied by CVMP in the assessment of the 
data presented. 

In the MUMS guideline it is stated that appropriate literature data may be used to support the efficacy 
claim. If adequate documentation does not exist in the literature, the efficacy of the product should be 
demonstrated in appropriately designed studies, depending on the deficiencies in the available data. 

It is the applicant’s opinion that the case-by-case-approach foreseen by the guideline should take into 
account that there is a similar product on the human market (immediate release amlodipine tablets, 
authorised for humans) which is and has been used successfully in cats for the treatment of hypertension 
for over 10 years. The standard effective dose range is about 0.14–0.31 mg/kg bw and almost identical 
to the range achieved by the adapted starting posology for the candidate formulation, i.e. a 1 mg 
amlodipine tablet. Off label use of the human product in cats is supported by abundant literature data and 
propagated via a Consensus Statement by the American College of Veterinary Internal Medicine (ACVIM) 
(Brown, 2007). The use of literature data on the human product is supported by a similar posology and 
comparable pharmaceutical properties of the human and the candidate formulation. 

In conclusion, the applicant wishes that all existing and cited literature references on efficacy and safety 
should be included in the risk/benefit analysis of the candidate formulation and then compared with 
available product specific data. A full data set of product specific data should not be expected. 

Evaluation of literature data on amlodipine in hypertensive cats 

The applicant is convinced that adequate documentation on the safety and efficacy of amlodipine exists in 
the literature. The applicant estimates that the number of hypertensive cats treated with amlodipine and 
described in literature sum up to about 400 individuals, with the majority diagnosed as azotemic and 
suffering from chronic kidney disease. As one overall treatment effect, a substantial and significant 
reduction of systemic blood pressure was observed. Adverse events noticed were rare and fatalities 
occurring during treatment were mostly reported as being the result of the underlying disease (often 
chronic kidney disease) worsening. 

The literature data on the use of amlodipine in hypertensive cats are grouped in non-controlled trials (6), 
blinded placebo controlled trials (3), retrospective studies (4) and circumstantial/reviews (3) and 
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presented in tabulated format and textual summaries. 

The six non-controlled trials consist of the following: 

a) Henik (1994) evaluated 12 hypertensive cats, whose blood pressure fell from 201 (159–246) mmHg to 
158 (104–188) mmHg after treatment with 0.625 mg amlodipine/animal for at least one week; 

b) Wolfer (1997) is a case report. A cat with a consistent blood pressure above 230 mmHg, sudden 
blindness and renal insufficiency was treated with 0.625 mg amlodipine/d. After two weeks, vision was 
restored and blood pressure was 160 mmHg; 

c) Snyder (2001) evaluated the effects of amlodipine on echocardiographic findings in 19 hypertensive 
cats (> 170 mmHg). Indicators for chronic kidney disease (high plasma creatinine, low urinary specific 
gravity) were observed in 5-8 cats; fourteen of these cats were subsequently studied after a minimum of 
3 months of treatment with amlodipine. Systolic blood pressure was lower after treatment (217±25 
mmHg, range: 180–275 mmHg; and 142±27 mmHg, range: 90–200 mmHg). The serum creatinine 
concentration remained unchanged. The treatment reduced the number of cats (11 to 6) with ventricular 
hypertrophy. 

d) Helms (2007) studied the treatment of feline hypertension with transdermal amlodipine compared to 
oral amlodipine suspension in six cats; 

e) Walker (2009) studied urinary cortisol/cortisone ratios in hypertensive cats (23; 14 thereof suffering 
from chronic kidney disease) and the effects of 0.625–1.25 mg amlodipine/d. Systolic blood pressure 
pre-and post-treatment was 210 (198–223) mmHg and 142 (134–157) mmHg, respectively; Urinary 
cortisol:cortisone values did not change significantly following treatment. Plasma creatinine values did 
not change significantly following treatment. 

f) Jepson (2008) studied 69 cats with chronic kidney disease and hypertension and the effects of 
amlodipine treatment at 0.625–1.25 mg/cat per day. A significant decrease in SBP was demonstrated 
between pre-and post-treatment measurements for 12 non proteinuric (185.8 to 151.6 mmHg), 12 mildly 
proteinuric (207.8 to 142.2 mmHg) and 10 proteinuric (212.0 to 146.8 mmHg) cats. The treatment had 
no significant effect on plasma creatinine levels. 

The three blinded, placebo controlled trials consist of the following: 

a) Huhtinen et al. (2014) is a congress abstract on a clinical field study on the efficacy and safety of a new 
palatable formulation of amlodipine in the treatment of hypertensive cats. The study consisted of two 
phases (randomised, double blind, placebo controlled 28-day phase and open phase with amlodipine for 
another 2–3 months. A total of 77 client-owned cats (mean age 14 years) were included. From base line 
value of 181.6+12.5 and 179.3+10.8 mmHg the mean SBP decreased to 153.6+16.9 mmHg with 
amlodipine and to 167.7+20.5 mmHg with placebo by day 28. 

b) Mathur (2002) on 20 cats with surgically induced hypertensive amlodipine, 10 of which received 
amlodipine at a daily dose of 0.25mg/kg bw. The results indicate that amlodipine could induce a 
substantial reduction in blood pressure in mildly azotemic cats without apparent adverse effects on 
glomerular filtration rate. It is noted that one cat in the amlodipine group was euthanatized because of 
dehydration caused by bloody diarrhoea associated with purulent enteritis of an unknown cause. The 
authors could not exclude a relation to the administration of amlodipine. 

c) Snyder (1998) treated five hypertensive cats with 0.14±0.03 mg/kg/d amlodipine and four with 
placebo. In four of the five verum treated cats, systolic blood pressure decreased from 
212 (188–233) mmHg to below 170 mmHg after one week. All placebo cats had continuous high blood 
pressure and were switched to amlodipine treatment. In total, six cats completed 16 weeks of treatment 
and had, at that time, an average daily systolic blood pressure of <170 mmHg. 
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The four retrospective studies consist of the following: 

a) Maggio (2000) reviewed on the use of various treatments for hypertensive retinopathy in 69 cats, 54 
of which had at least one abnormal finding for renal function. Hyperthyroidism was diagnosed in 5 cats. 
In 32 cats treated with amlodipine (0.625–1.25 mg, q 12 h-q 24 h), follow-up measures were available. 
31 cats showed reduction in systolic blood pressure to 150 to 210 mmHg, 28 became normotensive; 

b) Elliot (2001) reviewed 30 cases of feline hypertension. At diagnosis, 21 of those were found to suffer 
from chronic renal failure/azotaemic. Cats had stable systolic blood pressure > 175 mmHg. The 
successful treatment for most of the cases was amlodipine at 0.625–1.25 mg/d which lowered blood 
pressure form 202.5±16.8 mmHg to 153.2±21.6 mmHg within the first 50 days. Blood pressure was kept 
below 165 mmHg in 58% of the cats for at least three months. At the time of writing, 9 animals had been 
treated for six months or more; 

c) Jepson (2007) reviewed 141 cases to evaluate the effect of control of systolic blood pressure on 
survival in cats with systemic hypertension. These cats were treated with amlodipine (median 
0.2 mg/kg/d). Data on systolic blood pressure showed a median pre-treatment value of 195 mmHg (184, 
214; 25th/75th percentile) and a median post treatment value of 152 mmHg (142, 161); 

d) Jepson (2014) evaluated the plasma renin activity and aldosterone concentrations in hypertensive 
cats with and without azotemia (Rapporteur’s note: these cats have already been addressed in other 
publications by the same authors). 

The three publications listed as circumstantial / reviews consist of the following: 

a) Atkin (2005) underlines the importance of the recognition and appropriate treatment of feline 
hypertension; 

b) Jepson (2011) highlights, e.g., that hypertension is common in geriatric cats and often associated with 
impaired kidney function with or without azotemia; 

c) Carter (2014) evaluated the prevalence of ocular lesions associated with hypertension in a population 
of geriatric cats in New Zealand. Ten cats received amlodipine. 

Validity of the efficacy data obtained in the pivotal field study (Farma Research, 2014) 

The validity of the efficacy data obtained in the field trial is described and concluded by the applicant to 
compare well with literature results, thus confirming the safety and efficacy reported there. 

In line with the MUMS guideline the pivotal field study was conducted according to GCP, and the most 
appropriate objective parameter, systemic blood pressure, was established to determine efficacy. 

The initial study plan was to include cats with suspected elevated blood pressure, however due to 
recruitment problems it was necessary to change the approach for recruitment and screen cats over 7 
years old for systemic arterial hypertension. 

Although the study was conducted in three practices, the emphasis was on the presentation of results 
from one practice (Rijen), only, because this practice investigated/screened the most animals (250), 
included the most animals (21 cats in the open study and 9 cats in the placebo controlled study), and kept 
the most detailed description and the most complete data on all visits made within the study. Additionally, 
the inclusion of data from other practices is believed to introduce confounding factors due to differences 
in inclusion, screening and methodology. 

The Rijen site followed the ACVIM guidelines for the identification, evaluation and management of 
systemic hypertension in dogs and cats (Brown, 2007). 

In the open arm of the study, all 21 cats had systemic blood pressure of at least 179 mmHg. Hypertension 
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was associated with chronic kidney disease (6 cats), hyperthyroidism (3), mydriasis (1), left ventricular 
hypertrophy (4) and/or heart murmur (11), which called for immediate treatment. The animals were 
treated for 16 weeks. Treatment success was assessed at 4-week intervals and included SBP 
measurement, clinical examination, blood examination and body weight. At the start and termination of 
the study urine was collected. 

The starting dose was increased in 2 cats from 1 to 1.5mg amlodipine/cat/day after 7 and 14 days, 
respectively, due to SBP > 170mmHg. In a third cat the starting dose was increased from 1 to 1.5 mg 
amlodipine/cat/day after 13 days, and from 1.5 to 2.0 mg/kg bw/day after 69 days due to mydriasis. 

Significant efficacy compared to pre-treatment data was shown, which compares well with results of 
other uncontrolled studies reported in the literature: 

 

The applicant argues that these results of the open study in Rijen are valid based on statements from 
Stepien (2011) that SBP values > 180 mmHg are unlikely to reflect a white coat effect; blood pressure 
> 160 mmHg in cats with known CKD, hyperthyroidism, ocular changes or auscultable abnormalities is 
likely to represent true hypertension; and any patient with elevated blood pressure on two occasions is 
likely to have true hypertension. 

The applicant states that in order to avoid complicated discussions on confounding factors when including 
different study sites (with differences in inclusion, screening and methodology) in one analysis, the data 
from the blinded controlled study in Rijen were evaluated, only. 

For the 9 animals included in the blinded placebo controlled study only cardiac murmur was noticed more 
than once. The cats were randomly pairwise assigned to either placebo or treatment group. In treatment 
group 1 the cats received placebo for the first 2 weeks, followed by amlodipine for 16 weeks. Treatment 
group 2 received amlodipine for 18 weeks. Follow up examinations including SBP measurements, clinical 
examination, blood examination and body weight were performed after 14 days and then at 4-week 
intervals. Urine was collected at the start and termination of treatment. Amlodipine plasma levels were 
determined just after the start of amlodipine treatment and at the end of treatment. 

The dose was increased in one cat in response to an increase in blood pressure after day 70 or more. 

The data from the controlled part of the study show that amlodipine significantly reduced SBP. 
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The applicant considers the cats in the placebo controlled part less relevant for the target population, 
because blood pressure was generally not above 180 mmHg and not “confirmed” by specific causes. 

The results of this placebo-controlled study are in the same magnitude as the results from other 
controlled studies reported in the literature. 

The applicant concludes that data obtained with the candidate formulation conclusively show the blood 
pressure reducing action of the candidate formulation and compare well with results reported in literature 
for cats with comparable starting values for blood pressure. 

Target population 

The applicant is of the opinion that the vast majority of cats in the study population are representative of 
the target population in the field. 

The applicant states that initially a single arm, non-blinded study was planned. This design was 
disqualified by the CVMP strongly recommending a placebo controlled blinded study in its scientific 
advice. However, in this design no suitable patients could be collected over a period of 5 months, since all 
animals with hypertension related clinical findings required immediate therapeutic treatment. 

Finally, a study was initiated based on a combined protocol with a placebo controlled and an open study. 
Due to difficulties in recruiting sufficient patients with clinical signs related to hypertension it was decided 
to change the approach and to start screening cats over 7 years of age for hypertension. The target 
population was considered suitable for the study as hypertensive cats, i.e. hypertension at a stable level 
of >160 mmHg were included. 

The applicant further points out that there appear to be differences in the interpretation of the amended 
inclusion criteria as proposed in the second request for Scientific Advice "Based on the clinical judgment 
of the Veterinary specialist it will be decided whether it is ethically correct for a patient to risk non, i.e. 
placebo, treatment for 2 weeks. This decision and arguments will be recorded. If NOT, the patient will go 
into the non-placebo controlled part of the study, i.e. all animals in this non-blinded part receive the 
amlodipine candidate formulation". Whilst the CVMP in the initial assessment considered “severe illness” 
(as in severe illnesses due to hypertension) an exclusion criterion for the placebo controlled part of the 
study, the investigator of the main study site (Rijen) considered a severe risk of target organ damage, i.e. 
SBP > 180 mmHg, a “severe illness”, and as such a valid reason not to include these patients in the 
placebo controlled part of the study. 
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Evaluation data 

The applicant emphasises again that the majority of the cats included in the open part of the study (19 out 
of 21 cats) had SBP >180 mmHg which was associated with CKD (6), hyperthyroidism (3), heart murmur 
(11) and mydriasis (1). The clear and significant reduction of SBP in this population proves the efficacy of 
the candidate formulation. In the placebo controlled part of the study including 9 cats with persistent 
hypertension no case was associated with target organ damage. However, results show that the reduction 
in SBP was due to treatment with amlodipine. 

The results of the placebo controlled study at the vet practice Lingehoeve (9 hypertensive cats with no 
clinical signs) showed no significant difference between placebo and the candidate formulation. The 
applicant considers these results not valid because in the majority of cases only one blood pressure 
measurement was performed instead of two prior to treatment. Therefore stable hypertension was not 
confirmed. 

The applicant concludes that i) the aim of therapy should be reduction of hypertension in order to prevent, 
reduce or minimize target organ damage associated with hypertension, and ii) the vast majority of the 
cats treated in the study should be considered as representative for the target population. 

Grounds for refusal 2 (tolerance): 
The applicant argues that adequate information, e.g. dose reduction in smaller cats weighing 2–3.5 kg 
and precautionary measures/ risk management measures relating to the treatment of cats with impaired 
hepatic or renal function is included in the latest version of the SPC. The effect of dose increase in cats 
with insufficient response has been described in the pivotal field study and in the literature submitted. 

The applicant states that the CVMP has not considered sufficiently the provided literature data relating to 
the established off label use of human amlodipine products in cats. Adverse events noticed were 
described as minimal and fatalities occurring during amlodipine treatment were mostly reported as being 
the result of worsening of the underlying disease (often CKD). 

In the pivotal field study, possible treatment related side effects were reduced appetite, vomiting, 
somnolence, diarrhoea and blood in faeces. Potassium levels were decreased below normal range in some 
patients. Plasma creatinine and urea appeared not to be affected. 

The general lack of treatment specific adverse events is in line with the vast body of literature found. 

Grounds for refusal 3 (user safety): 
The applicant states that, given the widely authorised human use and the reported lack of genotoxicity 
and carcinogenicity, the request of the CVMP to submit results of two in vitro mutagenicity tests for the 
user safety assessment appears to be a purely formal request. 

The applicant initially provided summarised data from a human product monograph. Mutagenicity studies 
revealed no drug related effects at either the gene or chromosome level. Two-year carcinogenicity studies 
in rats and mice revealed no evidence of carcinogenic potential in any species at daily oral doses up to 
2.5 mg/kg bodyweight. Similar statements were extracted from EU SPCs and from published literature. 

The applicant provided quantitative screening data on potential besilate-derived genotoxic impurities in 
the raw material used which clearly showed the absence of such substances. 

The applicant further performed one of the two requested genotoxicity studies (Wil Research, 2014); the 
results of this study confirm the absence of mutagenic potential of amlodipine. 

The applicant concludes that based on the totality of data provided the issue of user safety assessment is 
sufficiently dealt with. 
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Grounds for refusal 4 (quality): 
The applicant explained that their response to the quality question on micronisation was misunderstood 
and clarified that micronisation is not performed by the manufacturers of amlodipine besilate or by any 
third party) as the amlodipine besilate routinely produced by both active substance manufacturers was 
already of a small enough particle size (90% of particles < 20 µg as determined by dry dispersion laser 
diffraction on number). 

Advice by Ad hoc expert group 

Following the request for a re-examination, the CVMP convened an AHEG inviting the experts’ advice on 
the CVMP grounds for refusal on efficacy and target animal tolerance, taking into account the grounds for 
re-examination and argumentation. 

AHEG responses to the CVMP List of Questions to the AHEG 

Grounds for refusal (1), efficacy: 

1. Does the Expert Group consider the pivotal field study (Farma Research (2014); study code 11.221) 
provided as suitable to support the efficacy of Lodipressin tablets for the treatment of systemic arterial 
hypertension in cats, when taking into account the following aspects: 

a) According to the CVMP MUMS Guideline on efficacy and target animal safety data requirements for 
veterinary medicinal products intended for minor uses or minor species 
(EMEA/CVMP/EWP/117899/2004), a clinical field study should be conducted in compliance with GCP 
and appropriate efficacy parameters and statistical methodology should be used. Does the pivotal 
clinical field study fulfil these criteria? If not, where does the Expert Group see major flaws in the 
design and conduct of the study? 

Statistically, the pivotal field study showed major flaws: There was no clear primary analysis, confidence 
intervals were missing, no adjustment was made for site effects, and an unplanned subgroup analysis 
was performed. Also, there were no adjustments of p-values, no power calculations, and no sample size 
estimations. 

For the efficacy evaluation, different inclusion criteria were used at different study sites, applying 
different blood pressure measuring methods and parameters, and also there was a lack of clarity as to 
what was done at each site. Exclusion criteria were inconsistently defined; in particular, it was not clear 
how “white coat” effects were excluded. Other unclear issues concerned the exclusion of repeated 
measurements of blood pressure, and changes in the recruitment methods during the trial. The definition 
of “stable hypertension” was not clearly defined at both sites; only some cats were hypertensive at 2 
occasions prior to recruitment. Also the diagnosis of other conditions e.g. chronic kidney disease was 
unsatisfactory or not clearly defined. No effort was made to allow clear comparison from the results from 
the two sites. 

GCP status: In view of the flaws described above, it was not considered that the study would fulfil the 
criteria for GCP compliance. 

b) The inclusion criteria and group assignment were unspecific and differed between study sites. Is the 
study population still sufficiently described, and does the Expert Group consider it as representative of 
the intended target population in the field? 

The study population was not well described. However, cats screened at one of the two sites (Rijen) were 
representative of the target population, so in general, cats included in the study from this study site could 
be accepted as representative of the intended target population. 
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c) The systemic blood pressure (SBP) was the primary efficacy endpoint. SBP measurements differed 
across the study sites. Despite these differences, does the Expert Group consider the SBP 
measurements as valid? 

In principle the choice of systemic (systolic) blood pressure is acceptable as primary variable. However, 
there were differences in the methods used at the different sites to measure the blood pressure, and no 
attempts were made to compare these. “White coat” effects were not clearly excluded at one site 
(Lingehoeve). 

Also, there was no clear definition of what is “treatment success”. 

d) What is the % reduction/threshold of SBP in hypertensive cats which would be considered as a 
clinically relevant treatment effect? 

The AHEG found this difficult to answer. 

Usually, a SBP below 150–160 mmHg is considered “desirable” after treatment; and cats with this blood 
pressure are considered at “low risk” of target organ damage. However, the evidence in support of this is 
weak and therefore it is not possible to clearly define a clinically relevant treatment effect on systolic 
blood pressure. 

e) The pivotal field study comprised a limited number of patients; however, it is difficult to derive the 
exact number from the study documentation. Does the Expert Group consider the study size as 
sufficient to support the efficacy of the candidate product in the treatment of feline arterial 
hypertension, taking into account not only the need to show statistical significance, but also the need 
to generalise the results to the wider target population? 

The sample size was probably large enough to determine a treatment effect (lowering of systolic blood 
pressure), but insufficient to conclude on target animal safety. Treatment success was seen, but was from 
a statistical point of view, limited because the confidence limits were close to 0. 

Results from the site that did not exclude “white coat” hypertension would not be considered acceptable. 
Stable hypertension was not consistently identified. 

The large number of excluded cats, and the fact that exclusion criteria were not consistently followed 
make generalisation more difficult. 

Overall response to question 1:  
(Does the Expert Group consider the pivotal field study suitable to support the efficacy of Lodipressin 
tablets for the treatment of systemic arterial hypertension in cats?) 

Results from the pivotal field study show some evidence of reduction in systolic blood pressure; however, 
the multiple shortcomings in the study mean that the AHEG do not have confidence in the study’s 
conclusions. 

2. Bibliographic data provided by the applicant suggest that some cats, which do not respond favourably 
to an initial dose of amlodipine go on to benefit from an increase in dose some weeks following the 
start of treatment. Given the pharmacokinetic data available (which suggests a time to steady state of 
around 2 weeks) and the length of the placebo controlled arm of the pivotal field study using the 
proposed product (2 weeks), does the Expert Group consider that a suitable dosing regimen has been 
employed in order to optimise efficacy (while maintaining appropriate safety)? 

Yes. Two weeks are considered acceptable to show a treatment effect on systolic blood pressure. There 
were, however, insufficient numbers of cats included in the study to allow conclusions on the efficacy of 
dose adjustments. 
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3. Overall, does the Expert Group consider there to be sufficient combined evidence within the pivotal 
field study, pharmacokinetic studies and bibliographic data supplied by the applicant to draw a clear 
conclusion on whether the cats that will receive the Lodipressin formulation in the field (with a range 
of underlying causes of hypertension) will display a reduction in SBP consistent with a real clinical 
benefit? 

Data showed some evidence of reduction in systolic blood pressure; however, the clinical benefit of this 
is not generally known. 

Grounds for refusal (2), target animal safety in cats with renal or hepatic impairment: 

4. Does the Expert Group consider there to be sufficient evidence within the target animal safety study, 
pivotal field study and bibliographic data supplied by the applicant to draw a clear conclusion over 
whether the Lodipressin formulation will be safe to use in the field? Moreover, does the evidence 
support safe use in subsets of the target population which will be commonly encountered in the field 
and which may display different pharmacokinetic profiles to those cats with idiopathic hypertension 
(e.g. renal disease, cardiac disease)? If considered appropriate, which risk mitigation measures 
including dose adjustments should be described in the product information? 

No. There is insufficient information available on the tolerance of amlodipine in cats in the general 
literature; and not much information in the data provided in cats with co-morbidities. Only short term 
data in healthy cats were available, which is insufficient to conclude on the long-term use of Lodipressin 
in any cats (with or without concurrent disease). 

Benefit-risk balance: 

5. Taking into account both the studies and the literature references provided by the applicant, is there 
sufficient evidence on which to make a benefit-risk evaluation for the Lodipressin formulation to 
enable a positive opinion for a marketing authorisation. This should allow for adequate guidance to the 
veterinarian to be included in the SPC so that the product can be used safely and effectively in the 
target population. 

It is widely accepted that blood pressure should be lowered in hypertensive cats, and there is some 
evidence that amlodipine (including Lodipressin) is effective in lowering blood pressure. 

However, the data presented for Lodipressin do not allow conclusions on a benefit-risk evaluation for this 
product. New concerns in regard to target animal safety are raised and not adequately addressed by the 
studies in this application. 

SPC warnings have not been considered given the conclusions above. 

Overall assessment and conclusions on grounds for re-examination 

The CVMP assessed all the detailed grounds for re-examination and argumentations presented by the 
applicant and considered the views of the AHEG. 

Grounds for refusal 1 (lack of efficacy): 

Application of the MUMS Guideline for efficacy and target animal safety 

The CVMP maintains its view that the approach as laid out in the MUMS guideline was followed. The fact 
that the product is intended for a minor use has been fully taken into account and appropriate concessions 
on data requirements have been made. 

The Committee accepted the dose selection based on doses reported in published studies in cats and 
originating from practical experience in using amlodipine tablets authorized in human medicine according 
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to the cascade under Article 10 of Directive 2001/82/EC. The recommended starting dose is 0.2 (range 
0.14–0.29) mg amlodipine per kg bodyweight once daily, corresponding broadly to the doses used in 
published literature. 

The literature references relating to the use of human amlodipine products in feline patients, although 
largely composed of uncontrolled studies, suggest that amlodipine, when administered as proposed, may 
have a role in the treatment of hypertension. However, the literature references per se are considered not 
sufficient to conclude on the clinical effectiveness and tolerance of the product and to derive all the 
necessary information on precautionary measures/ risk mitigation measures to ensure its safe and 
efficacious use. 

Thus, the requirement to demonstrate through a GCP-compliant controlled field study in animals 
representative of the target population (including sensitive subpopulations, e.g., cats with hepatic or 
renal impairment) that the candidate product is effective for the indication and safe, is fully in line with the 
MUMS guideline. 

In conclusion, the CVMP, following the recommendations of the MUMS guideline 
(EMEA/CVMP/EWP/117899/2004), did consider bibliographic references to the extent possible, 
depending on their quality and relevance during assessment of the efficacy and safety of the proposed 
product. 

Evaluation of literature data on amlodipine in hypertensive cats 

From a regulatory point of view, amlodipine has to be considered a new substance in veterinary medicine. 
However, according to the MUMS guideline, literature data should be considered, as far as possible. 

It is acknowledged that a great body of literature relating to the use of human amlodipine products in 
hypertensive cats is available. Literature data, although largely composed of uncontrolled studies, 
suggest that amlodipine at a daily oral dose of 1 mg per cat may be useful in the treatment of feline 
hypertension. However, from the viewpoint of evidence-based medicine, the prospective 
placebo-controlled trials potentially provide the most value of the literature provided. Of these, the 
studies by Mathur (2002) and Snyder (1998), although from peer-reviewed journals and well reported, 
were based on small numbers of cats, and that of Mathur used an experimental model. The study by 
Huhtinen (2014) included a larger number of animals and appeared to be well designed; however, a 
proper assessment cannot be made on the basis of a conference abstract. 

This view is supported by the AHEG. While there is some evidence in the literature that amlodipine is 
effective in lowering systolic blood pressure in hypertensive cats, the data do not allow conclusion on the 
clinical benefit resulting from this. 

In conclusion, the CVMP maintains its position that with regard to the claimed indication “Treatment of 
systemic arterial hypertension in cats”, the literature data presented is of variable quality and relevance 
and does not provide per se sufficient evidence of clinically relevant efficacy of the product. 

Validity of the efficacy data obtained in the pivotal field study (Farma Research, 2014) 

No additional discussion has been provided during this re-examination which would alter the CVMP’s view 
that the poor design and conduct of the study does not allow for a reliable conclusion to be drawn from 
this study over the effectiveness of the product in the target population. 

Instead, to overcome the shortcomings of the study protocol (and its poor observation by study 
investigators), the applicant restricted the data evaluation to data obtained at one study site, only. This 
further diminished the already limited number of animals in the placebo-controlled subsection of the 
pivotal field study (9 cats of which 5 cats received amlodipine and 4 received placebo for two weeks, 
followed by amlodipine thereafter). Furthermore, the applicant considered the results of the open study 
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arm more relevant compared to the results of the placebo controlled arm, where hypertensive cats with 
no clinical signs were included. However, this open part of the study was non-randomised, non-blinded 
and it is impossible to say whether reductions seen in SBP were due to product administration or other 
factors such as observer bias, habituation to blood pressure measurement or white coat effect. Without 
this information, it is difficult to establish whether a reduction in SBP will occur which is likely to lead to a 
clinical benefit to the patient (e.g. reduction in risk of target organ damage). 

The AHEG concluded that results from the pivotal field study show some evidence of reduction in systolic 
blood pressure. However, the multiple shortcomings in the study, e.g., as statistical flaws, inconsistent 
inclusion criteria, change in recruitment process during the study, different blood pressure measurements 
and parameters, mean that the study was not conducted according to GCP and the AHEG have no 
confidence in the study’s conclusions. 

In conclusion, taking into account the advice from the AHEG, the CVMP maintains its view that a number 
of major concerns with regard to the design and conduct of the clinical field study preclude a well-founded 
conclusion regarding the effect of treatment as well as clinical tolerance, as described in the original 
assessment report. 

Target population 

The applicant argued that the target population includes hypertensive cats with and without underlying 
diseases and that therefore, the study population can still be considered representative for the target 
population, although the change in recruitment methods during the study had changed from “passive” to 
“active”. The AHEG confirmed this view, in principle. However, cats with underlying disease such as renal 
failure may require a different dose and/or dosing interval to ensure a positive benefit-risk ratio from 
treatment. Regarding the study population, the health status of the study cats could not be determined 
due to the absence of disease case definitions and overall lack of clinical documentation. This lack of 
necessary data was acknowledged by the AHEG. 

In conclusion, the CVMP maintains its view that the results of the field study do not allow a conclusion to 
be drawn for sensitive subpopulations, e.g. cats with renal failure, which make up a large sub-group likely 
to be treated, and whether there is a need for dose adjustments in this category of animals. 

Evaluation data 

No additional arguments have been provided during this re-examination which alters the conclusions of 
the CVMP. Therefore, the Committee maintains its view that the poor study design and conduct does not 
allow for reliable conclusions to be drawn from the pivotal study over the effectiveness of the product in 
the target population. Although some supportive literature data has been provided, there is no sufficient 
evidence of the effectiveness of the product. 

Grounds for refusal 2 (tolerance): 

The CVMP maintains its view that data on target animal safety is limited. Although the literature 
presented is considered to be of some support regarding the safe use of amlodipine in hypertensive cats 
robust information on adverse events and/or exposure levels of amlodipine regarding important 
subgroups of the intended target population (e.g. cats with impaired renal function) is practically not 
available. Therefore, no conclusions can be drawn on tolerance in certain subgroups and whether and how 
dose adjustment is needed in these categories of animals. 

The study by Huhtinen et al. (2014) cannot be interpreted in this respect, since it is presented as a 
congress abstract, only. 

With regard to the clinical field study, no information or consideration on specific risks for the named 
subgroups (cats suffering from hepatic or renal impairment) or possible risk mitigation procedures could 
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be derived. 

The AHEG was of the opinion that there is insufficient information available on the tolerance of amlodipine 
in cats in the general literature; and not much information in the clinical trial data provided in cats with 
co-morbidities. Only short term data from a limited number of hypertensive cats without co-morbidities 
derived from the placebo-controlled part of the field study were available, which is insufficient to conclude 
on the long-term use of Lodipressin in any cats (with or without concurrent disease). The AHEG expressed 
concerns that the data provided by the applicant appeared to indicate some risks in the target animal of 
which the experts had not previously been aware and concluded that more research/data appears to be 
needed in this regard. 

In summary, the CVMP endorsed the conclusion of the AHEG that the submitted data are not sufficient to 
confirm the tolerance of the product. In particular, information is necessary in order to determine the risk 
in animals with co-morbidities and identify a possible need for a dose adjustment or other risk mitigation 
measures in cats with hepatic or, even more so, renal impairment. 

Grounds for refusal 3 (user safety): 

In the initial evaluation data was requested from genotoxicity tests in accordance with VICH GL 23 
including a test for gene mutation and an in vitro test for chromosomal effects in mammalian cells. The 
applicant did perform an in vitro gene mutation test in two different bacterial systems which did show that 
amlodipine besilate is not genotoxic under the test conditions used. However, the applicant did not 
perform an in vitro test for chromosomal aberrations in mammalian cells and the data regarding 
genotoxicity is therefore still incomplete. In case of a new application for marketing authorisation the 
applicant should submit an in vitro test for chromosomal effects in mammalian cells. 

Additionally the CVMP suggested the implementation of a safety advice in any SPC (and other product 
information) to store halved tablets in the original blister pack and the blister pack in the outer carton to 
mitigate the risk for accidental ingestion of a tablet by a child. This advice had not been regarded in the 
final draft SPC provided by the applicant. 

Grounds for refusal 4 (quality): 

According to the applicant micronisation of the active substance is not performed. Therefore, no further 
data are deemed necessary, and there are no unresolved quality issues. 

Final benefit-risk assessment further to re-examination 

Benefit assessment 

Direct therapeutic benefit 

The benefit of Lodipressin would be its effect in the treatment of systemic arterial hypertension in cats. 
The pharmacodynamic effects of the active substance, amlodipine, are well established. 

The efficacy of Lodipressin has been investigated in feline systemic hypertension in one European field 
study, and literature references have been provided. Literature suggest that amlodipine may be useful in 
the treatment of feline hypertension, but do not provide per se sufficient evidence of clinically relevant 
effectiveness with regard to the claimed indication “Treatment of systemic arterial hypertension in cats”. 
The pivotal field study indicated that after 2 weeks of treatment Lodipressin is associated with a 
statistically significant reduction in systolic blood pressure as compared to placebo. There are, however 
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major flaws in the design, conduct and reporting of the trial that affect the interpretation and question the 
reliability of the study results. The study therefore did not provide sufficient evidence of efficacy when 
Lodipressin was administered as recommended, for the treatment of cats with hypertension. 

The proposed starting dose is 0.2 (0.14–0.29) mg/kg bw per cat per day and is based on reports in 
published literature, which is acceptable for this MUMS application. Dose adjustments (reduced starting 
dose for animals below 3.5 kg bodyweight; increased maintenance dose in intended target animals with 
an inadequate response to treatment) have been recommended; however, dose reductions would still 
need to be further clarified and established in certain risk subgroups of the intended target animals. 

Overall, the CVMP considers that the data provided are inadequate to support an acceptable level of 
efficacy for the proposed indication, and that the clinical benefit of the product has therefore not been 
sufficiently demonstrated. 

Additional benefits 

Lodipressin would provide a new treatment possibility for a minor use indication. 

Risk assessment 

Main potential risks: 

Quality: 

The formulation and manufacture of Lodipressin is well described and the proposed specifications would 
ensure that a product of consistent quality will be produced. 

For the target species: 

In a target animal safety study, amlodipine was administered to healthy cats for 12 weeks at up to 5 times 
the recommended dose. During the study, treatment-related effects on the clinical status of cats were 
recorded, primarily as vomiting, reduced feed intake and weight loss in the high dose groups. In the 
clinical study, clinical signs such as decreased appetite, vomiting, somnolence and diarrhoea were 
reported in animals treated with the recommended dose. However, tolerance in certain common 
subgroups of the intended target animals, e.g. cats with impaired renal function has not been evaluated, 
although it is indicated that azotaemic cats may be at risk for high and possibly life threatening levels of 
systemic exposure. From the data presented, including bibliographic data it is, however, not possible to 
conclude on this risk and if dose adjustment are needed in this category of animals, nor is it possible to 
conclude on the long-term use of the product in any cat with or without co-morbidities. 

Since the safety of amlodipine during pregnancy and lactation in the target species has not been 
established, the product would need to only be used in this subgroup according to the benefit/risk 
assessment by the responsible veterinarian. 

For the user: 

Due to the lack of assessable genotoxicity and carcinogenicity data the CVMP considers the safety 
documentation provided as incomplete. In the absence of complete safety data, no final conclusion on 
user safety is possible. Furthermore, the warning to store halved tablets in the original blister pack and 
the blister pack in the outer carton to mitigate the risk for accidental ingestion of a tablet by a child has 
not yet been included in the product information. No other concerns regarding user safety have been 
identified. 
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For the environment: 

Lodipressin is not expected to pose a risk to the environment when used as intended. 

Risk management or mitigation measures 

Regarding the target animal, on the basis of the data available in this application it is not possible to 
conclude on the safety for the target population likely to be treated with the product. As a consequence, 
it is not possible to conclude on the suitability of the risk management measures relating to the target 
animal proposed for this product. Precautionary measures regarding the treatment of cats with impaired 
renal or hepatic function would need to be put in place and further risk management measures, such as 
warnings in the SPC, relevant to the attending veterinarian would be needed. 

Appropriate information has been included in the proposed SPC to inform on the potential risks of this 
product relevant to the environment and to provide advice on how to prevent or reduce these risks. 

In the absence of complete safety documentation no final conclusion on user safety is possible. 

Evaluation of the benefit-risk balance 

It is widely accepted that blood pressure should be lowered in hypertensive cats, and there is some 
evidence that amlodipine (including Lodipressin) is effective in lowering blood pressure. However, the 
clinical efficacy in the intended target population likely to be treated with the product remains 
undemonstrated. The therapeutic benefit therefore remains inconclusive as the effectiveness has not 
been substantiated. 

The safety of the product in the intended target population likely to be treated with the product (for 
example, cats with impaired renal function) remains inconclusive. The concerns raised in regard to target 
animal safety are not adequately addressed by the data provided with this application. 

The formulation and manufacture of Lodipressin is well described and the proposed specifications would 
ensure that a product of consistent quality will be produced. 

Lodipressin is not expected to pose a risk to the environment when used as intended. 

Regarding user safety, no final conclusion is possible due to the absence of complete safety 
documentation. 

Conclusion on benefit-risk balance 

Based on the data presented to date, because the benefit of the product has not been proven, and 
because risks for the target population and the user are not sufficiently assessed and not sufficiently 
addressed by appropriate risk mitigation procedures, the overall benefit-risk balance is inconclusive and 
therefore negative. 

Final overall conclusions of the evaluation (further to re-examination) 

Based on the original and complementary data presented on quality, safety and efficacy the Committee 
for Medicinal Products for Veterinary Use (CVMP) concluded that the application for Lodipressin is not 
approvable since the data on efficacy and target animal safety and user safety remain inconclusive. 
Therefore the data do not satisfy the requirements for an authorisation set out in the legislation 
(Regulation (EC) No 726/2004 in conjunction with Directive 2001/82/EC). 
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The CVMP therefore considers by consensus that the overall benefit-risk balance is negative and, 
therefore, recommends the refusal of the granting of the marketing authorisation for the above 
mentioned medicinal product. 

Due to the aforementioned concerns a satisfactory summary of product characteristics, labelling and 
package leaflet cannot be agreed at this stage. 
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