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This module reflects the scientific discussion for the approval of Vigrande 25/50/100 mg (in present TAXIER 50/100 mg). The procedure was finalised at 30.10.2009. For information on changes after this date please refer to the module ‘Update’.

I. Introduction

Based on the review of the quality, safety and efficacy data, the Member States have granted a marketing authorisation for Vigrande 25/50/100 mg film-coated tablets, from Zentiva, a.s., Nitrianská 100, 920 27 Hlohovec, Slovak Republic.
The product is indicated for: Treatment of men with erectile dysfunction, which is the inability to achieve or maintain a penile erection sufficient for satisfactory sexual performance. In order for VIGRANDE to be effective, sexual stimulation is required.
A comprehensive description of the indications and posology is given in the SmPC.
The medicinal product contains sildenafil as active substance.
Sildenafil is a potent and selective inhibitor of cyclic guanosine monophosphate (cGMP) specific phosphodiesterase type 5 (PDE5). During natural erection, nitric oxide (NO) is released and triggers the synthesis of cGMP which relaxes arteries in corpus cavernosum. PDE5 is an enzyme found in corpus cavernosum which is responsible for hydrolysis of cGMP. When the NO/cGMP pathway is activated as occurs with sexual stimulation, inhibition of PDE5 by sildenafil results in increased corpus cavernosum levels of cGMP. Without sexual stimulation sildenafil should not cause and erection.
The marketing authorisation has been granted pursuant to Article article 10(1) of Directive 2001/83/EC. The concerned member states involved in this procedure were BG, EE, LT, PL, RO, SK (25 mg) and BG, EE, HU, LT, PL, RO, SK for 50 and 100 mg.
The originator product is Viagra 25 mg (50/100 mg), Pfizer Limited, UK Ltd, authorized since 14.9.1998.
The Applicant has submitted a bioequivalence study to document similarity with the original product. The bioequivalence study has been performed with 100 mg strength.
RMS has been assured that acceptable standards of GMP are in place for these product types at all sites responsible for the manufacture and assembly of this product.
No Paediatric Investigation Plan (PIP) has been submitted.
II. Quality aspects

II.1 2.2
Drug Substance

The active substance, Sildenafil citrate, is sourced from two manufacturers. This substance has not in Pharmacopoeia in the time of application. For the drug substance the ASMF procedure is used.

The compound contains no asymmetric carbon. The anhydrous form of API from both sources has been confirmed. Sildenafil citrate is classified as BSC class IV (low permeability, low solubility).
The DMF of both manufacturers have been provided and the applicant’s parts have been included in the application dossier. These sources of the drug substance have not been registered yet. 
Lots of data have been provided to confirm the quality of the drug substance; all points for clarification have been resolved during authorisation procedure.
Manufacturing process - Manufacturing processes of both manufacturers were sufficiently described, more details is in the Restricted Part of the DMFs.

The structure of the drug substance has been adequately elucidated.

Quality control of drug substance - The drug substance specification is acceptable and is in line with the ICH Guidance Q3A, with ICH Q 3 C (R3).

Batch analytical data from both manufacturers demonstrating compliance with the drug substance specification have been provided for three production batches.

Stability of drug substance - Sildenafil citrate has been found stable, the drug substance remains well within specification limits for all characteristics, throughout the study period for which data have been provided, and under all conditions. No obvious trends in the results are apparent.

Re-test period of both sources of sildenafil citrate has been confirmed.
II.2 Medicinal Product

The finished products are immediate release film-coated tablets containing conventional pharmaceutical ingredients. Composition of all three strengths is proportional. The strengths are distinguished by markings.
The development of the product has been satisfactorily described. The choice of excipients was justified and their function described. The excipients are well known and are of the Ph.Eur. quality. There is no potential risk of TSE contamination.

The manufacturing process is conventional and supported by the batch analyses data. The validation has been performed on the smallest batch size at the time of approval and after approval MAH confirms that validation report for three production batches is available on request.
The specification is generally considered acceptable for routine control of the drug product. The specification includes adequate tests to control the physical, chemical and microbiological aspects of the product. Analytical methods are satisfactorily described and validated.
The film coated tablets are packed into transparent PVC/PVDC – Al blisters.

Stability data for 24 months of long term stability study have been provided for pilot batches of all tablet strengths packed in transparent blisters PVC/PVDC – Al. Six months results of accelerated study have been provided, too. Due to a good stability of drug product, the shelf life of three years has been accepted. After approval MAH confirms that stability data for three production batches is available on request.
Several commitments have been made with regard to the drug product; these are listed on page 8 of this report.

II.3 Discussion on chemical, pharmaceutical and biological aspects

III. Non-clinical aspects

The non-clinical overview on the pre-clinical pharmacology, pharmacokinetics and toxicology has been provided and are based on up-to-date and adequate scientific literature. The impurity profile has been discussed and was considered acceptable.
No non-clinical studies were performed and none are deemed necessary.
III.1 Ecotoxicity/environmental risk assessment (ERA)
Since Vigrande is intended for generic substitution, this will not lead to an increased exposure to the environment. An environmental risk assessment is therefore not deemed necessary.
IV. Clinical aspects

IV.1 Introduction

The application has been based upon Article 10(1) of Directive 2001/83/EC as amended by Directives 2002/98/EC, 2004/24/EC and 2004/27/EC; i.e. the product Sildenafil Zentiva film coated tablets is a generic medicinal product and Viagra tablets, Pfizer, PGM, France represents the reference medicinal product.
Proposed indication: Treatment of men with erectile dysfunction which is the inability to achieve or maintain a penile erection sufficient for satisfactory sexual performance.

In order for VIGRANDE to be effective, sexual stimulation is required.
IV.2 Pharmacokinetics

Biowaiver
The bioequivalence studies on the 25 and 50 mg, were exempted on the grounds of dose proportionality to the 100 mg dosage form, same manufacturer at same site using the same process, linear pharmacokinetics over the therapeutic dose range, identical qualitative composition, same ratio of active substance and excipients, and similar dissolution profiles (in

pH 0.1, 4.5 and 6.8; at least 85% of active substance of all tested batches of 25 and 50 mg strengths were dissolved within 10 minutes) with the Sildenafil 100 mg Zentiva film coated tablets used in bioequivalence study.
Bioequivalence studies

One randomized, single-dose, two-way cross-over, balanced, fasted bioequivalence study was performed in 40 healthy, male volunteers aged 18 to 55 years. One tablet of sildenafil 100 mg test formulation or reference formulation was administered according to the randomization schedule in fasting conditions. The treatment phases were separated by wash-out period of 7 days.
The study was performed in compliance with Good Clinical and Laboratory Practices (GCP and GLP), including the archiving of essential documents.

Sampling schedule

During each study period, 28 blood samples of 8 ml were collected from each participant at the following time points: pre-dose (0.0) and at 20, 40, 60, 80 and 100 minutes and 2.0, 3.0, 4.0, 6.0, 9.0, 12.0, 16.0 and 24.0 hours post-dose.
Test and reference products

Test product: Sildenafil 100 mg por.tbl.flm. by Zentiva a.s., Czech Republic, lot 270907, Expiry Date: 08/2008
Reference product: Viagra 100 mg por.tbl.flm. by Pfizer PGM, France, lot 6070510C, Expiry Date: 09/2011
Population studied

Forty healthy males between 18 and 55 years of age were enrolled into the study when fulfilling inclusion criteria and not fulfilling any of exclusion criteria as specified in the study protocol. All of subjects finished the study and were included into the analysis.

Mean age (±SD) of the analyzed males was 28.0 years (± 7.2), mean height 181.6 cm (± 6.1), mean weight 78.2 kg (± 9.8) and mean BMI 23.7 kg/m2 (± 2.5).
Analytical methods

Blood samples were centrifuged for 3 minutes at 3000 rpm within 30 minutes of venepuncture. The plasma was separated into duplicate polypropylene culture tubes and stored frozen at -18±°C until assayed.

The concentrations of sildenafil and N-desmethylsildenafil in human plasma were measured using high performance liquid chromatography-tandem mass spectrometry. The validated method allows determination of concentrations of sildenafil and N-desmethylsildenafil in plasma over the range 8.338 – 1731 ng/ml and 5.00 – 518.9 ng/ml, respectively. The limit of quantification was defined as 8.34 ng/ml for sildenafil and 5.00 ng/ml for N-desmethylsildenafil.
The validation report includes the method of sensitivity, linearity, calibration range, inter- and intraassay precision and accuracy, specificity and stability data of the frozen samples during the study.
Statistical methods

Cmax and tmax were determined directly from measured plasma concentrations. Analyses of variance (ANOVAs) with factors including formulation, phase, sequence and subjects within sequence were carreid out on log transformed data for the parameters AUC (0-tlast), AUC(0- ∞), Cmax and terminal half-life t1/2. Effects were considered statistically significant if the probability associated with F was less then 0.050.

The 90 % confidence interval for the ratio of test and reference formulation was calculated based on the difference in the Least Squares Means of the ln-transformed AUC (0-tlast), AUC(0-∞) and Cmax between the test and reference formulations. tmax was analyzed using nonparametric methods.
Bioequivalence was assumed if the 90% confidence intervals of the AUC (0-tlast), AUC (0- ∞), Cmax were within an acceptance range of 80% - 125%.
Results

Table 1.
Pharmacokinetic parameters

	Treatment
	AUC0-t

µg//ml/h
	AUC0-∞

µg/ml/h
	Cmax

ng/ml
	tmax

h

	Test


	1141 (831.5;1566)
	1201 (888.9;1624)
	407.1(281.3;589.1)
	0.73±0.41

	Reference


	1007(667.6;1518)
	1062(719.5;1568)
	369.7(267.2;511.4)
	0.84±0.47

	*Ratio (90% CI)


	113.4%        (103.5% - 124.2%)
	113.1%       (103.5%- 123.6%)
	110.1%         (98.8%- 122.7%)
	N/A

	AUC0-t 
Area under the plasma concentration curve from administration to last observed concentration at time t. 

                                AUC0-72h  can be reported instead of AUC0-t, in studies with sampling period of 72 h, and where the concentration 

                                at 72 h is quantifiable. Only for immediate release products
AUC0-∞ 
Area under the plasma concentration curve extrapolated to infinite time.  

                                AUC0-∞ does not need to be reported when AUC0-72h is reported instead of AUC0-t
Cmax 
Maximum plasma concentration 

tmax                          Time until Cmax is reached


Conclusion on bioequivalence studies: 
Based on the submitted bioequivalence study Vigrande is considered bioequivalent with Viagra. 
The justification for BCS (Biopharmaceutics Classification System) - based biowaiver can be accepted.
IV.3 Pharmacodynamics

The physiological mechanism responsible for erection of the penis involves the release of nitric oxide (NO) in the corpus cavernosum during sexual stimulation. Nitric oxide then activates the enzyme guanylate cyclase, which results in increased levels of cyclic guanosine monophosphate (cGMP), producing smooth muscle relaxation in the corpus cavernosum and allowing inflow of blood.
Sildenafil is a potent and selective inhibitor of cGMP specific phosphodiesterase type 5 (PDE5) in the corpus cavernosum, where PDE5 is responsible for degradation of cGMP. Sildenafil has a peripheral site of action on erections. Sildenafil has no direct relaxant effect on isolated human corpus cavernosum but potently enhances the relaxant effect of NO on this tissue. When the NO/cGMP pathway is activated, as occurs with sexual stimulation, inhibition of PDE5 by sildenafil results in increased corpus cavernosum levels of cGMP. Therefore sexual stimulation is required in order for sildenafil to produce its intended beneficial pharmacological effects.
Studies in vitro have shown that sildenafil is selective for PDE5, which is involved in the erection process. Its effect is more potent on PDE5 than on other known phosphodiesterases. There is a 10-fold selectivity over PDE6 which is involved in the phototransduction pathway in the retina. At maximum recommended doses, there is an 80-fold selectivity over PDE1, and over 700-fold over PDE 2, 3, 4, 7, 8, 9, 10 and 11. In particular, sildenafil has greater than 4,000-fold selectivity for PDE5 over PDE3, the cAMP-specific phosphodiesterase isoform involved in the control of cardiac contractility.

IV.4 Clinical efficacy

In clinical trials sildenafil was administered to more than 8000 patients aged 19-87. The following patient groups were represented: elderly (19.9%), patients with hypertension (30.9%), diabetes mellitus (20.3%), ischaemic heart disease (5.8%), hyperlipidaemia (19.8%), spinal cord injury (0.6%), depression (5.2%), transurethral resection of the prostate (3.7%), radical prostatectomy (3.3%). The following groups were not well represented or excluded from clinical trials: patients with pelvic surgery, patients post-radiotherapy, patients with severe renal or hepatic impairment and patients with certain cardiovascular conditions (see section 4.3).
In fixed dose studies, the proportions of patients reporting that treatment improved their erections were 62% (25 mg), 74% (50 mg) and 82% (100 mg) compared to 25% on placebo. In controlled clinical trials, the discontinuation rate due to sildenafil was low and similar to placebo.

Across all trials, the proportion of patients reporting improvement on sildenafil were as follows: psychogenic erectile dysfunction (84%), mixed erectile dysfunction (77%), organic erectile dysfunction (68%), elderly (67%), diabetes mellitus (59%), ischaemic heart disease (69%), hypertension (68%), TURP (61%), radical prostatectomy (43%), spinal cord injury (83%), depression (75%). The safety and efficacy of sildenafil was maintained in long term studies
IV.5 Clinical safety

The safety profile of sildenafil is based on 9,570 patients in 74 double blind placebocontrolled

clinical studies. The most commonly reported adverse reactions in clinical studies among sildenafil treated patients were headache, flushing, dyspepsia, nasal congestion, dizziness, nausea, hot flush, visual disturbance, cyanopsia and blurred vision.

Adverse reactions from post-marketing surveillance has been gathered covering an estimated period >10 years. Because not all adverse reactions are reported to the Marketing Authorisation Holder and included in the safety database, the frequencies of these reactions cannot be reliably determined.
IV.6 Risk Management Plan

As the application has been submitted in year 2008 and as it also concerns a generic with a reference medicinal product for which no safety concern requiring additional risk minimisation activities has been identified, a Risk Minimisation Plan was not required.
Submission of the next PSUR according to the agreed HBD in three-year intervals is required.
V. User consultation
The package leaflet has been evaluated via a user consultation study in accordance with the requirements of Articles 59(3) and 61(1) of Directive 2001/83/EC. The language used for the purpose of user testing the PIL was Czech.
The results show that the package leaflet meets the criteria for readability as set out in the Guideline on the readability of the label and package leaflet of medicinal products for human use.
VI. Overall conclusion, benefit/risk assessment and recommendation

Based on the review of the data on quality, safety and efficacy, the risk-benefit ratio for the application for Vigrande 25/50/100 mg in treatment of men with erectile dysfunction is considered positive.
With the exception of one bioequivalence study, no new clinical studies were submitted and none are required for an application of this type.
The SmPC, PIL and labelling are satisfactory.
Agreement between Member States was reached during the procedure. There was no discussion in the CMDh. The decentralised procedure was finalised with a positive outcome on 30.10.2009.
No conditions pursuant to Article 21a or 22 of Directive 2001/83/EC have been made during the procedure.
The following post-approval commitments have been made during the procedure:

Drug product:

· The applicant commits that the process validation will be carried out on the first three production batches for each with maximal batch size. Validation report will be submitted as soon as the production batches are produced and evaluated.

· The applicant commits that the first production batches of all strengths manufactured post approval will be placed onto stability program.
UPDATE

Steps taken after the initial procedure with an influence on the Public Assessment Report

	Procedure number*
	Product Information affected
	Date of end of procedure
	Approval/

non approval
	Assessment

report

attached

	CZ/H/0186/01-03/II/04
	No
	15.9.2011
	Approved
	No

	SCOPE /Comments:

Update of the version of the applicant´s part of the DMF


	CZ/H/186/002-003/IB/008
	Yes
	10.4.2013
	Approved
	No

	SCOPE /Comments:
Change in the (invented) name of the medicinal product in member states from: Vigrande to: Taxier


	CZ/H/0186/001
	The MA ceased to be valid due to the Sunset clause 31.1.2013

	CZ/H/0186/II/011/G
	No
	21.8.2014
	Approved
	No

	SCOPE /Comments:
II/B.I.z DMF update variation
IB/B.II.d.2.d) Change in test procedure for the finished product - Other changes to a test procedure (including replacement or addition)

IB/ B.II.d.1.z) Change in the specification parameters and/or limits of the finished product - Other variation

IB/ B.II.d.1.c) Change in the specification parameters and/or limits of the finished product - Addition of a new specification parameter to the specification with its corresponding test method

	CZ/H/0186/002-003/R/001
	Yes
	13.5.2015
	Approved
	No

	SCOPE /Comments:
The medicinal product has been renewed with unlimited validity.
RMP version 2.0 dated 8th April 2013 has been approved

Summary of safety concerns:

Important identified risk:

- Interaction with nitrates and nitric oxide donors

- Sudden hearing loss, sudden decreased hearing

- Non-arteritic anterior ischemic optic neuropathy

Important potential risks: none

Important missing information:

- Safety in patients with severe hepatic impairment

- Safety in patients with hypotension, recent stroke or myocardial infarction

- Safety in patients with retinitis pigmentosa

	Additional information

	Post-approval commitments

The post-approval commitments have been fulfilled and MAH confirmed that the reports are available on request.
Withdrawals

The MA has been withdrawn in LT (24.1.2013), BG (6.8.2015) and RO (05.05.2017) for 50 mg and in EE (2.9.2013) and CZ (10.2.2016) for 50&100 mg.
RMS change

RO/H/0159/002-003/DC
May 2017: SK/H/0182/002-003/DC



*Only procedure qualifier, chronological number and grouping qualifier (when applicable) 
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