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Date: February 2025
This module reflects the scientific discussion for the approval of Aregalu/Teriflunomide Krka/Teriflago/Teriflunomide HCS. The procedures were finalised on 23 November 2022 (D208).  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  marketing authorisations for Aregalu/Teriflunomide Krka/Teriflago/Teriflunomide HCS (hereinafter referred to asTeriflunomide Krka), film-coated tablets, 14 mg, that were submitted as multiple marketing authorisation applications from the applicant KRKA, d.d.
The products are indicated for the treatment of adult patients and paediatric patients aged 10 years and older with relapsing remitting multiple sclerosis (MS).

A comprehensive description of the indications and posology is given in the SmPC.

The marketing authorisations have been granted pursuant to Article 10(1) of Directive 2001/83/EC.
II. Quality aspects

II.1 Introduction

The finished product is presented as film-coated tablets containing 14 mg of teriflunomide as active substance.

The dosage form are blue, round, biconvex film-coated tablets with mark 14 on one side, 7 mm in diameter. The film-coated tablets are packed in blisters (OPA/Al/PVC forming foil, paper/Al lidding foil).

The other ingredients are:

Tablet core

Lactose monohydrate

Maize starch

Hydroxypropylcellulose (E463)

Microcrystalline cellulose (E460)

Sodium starch glycolate

Magnesium stearate (E470b)

Colloidal anhydrous silica

Film coating

Hypromellose

Titanium dioxide (E171)

Macrogol

Indigo carmine aluminium lake (E132)

II.2 Drug Substance

Teriflunomide

Active substance structure:
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Chemical name: (2Z)-2-cyano-3-hydroxy-N-[4-(trifluoromethyl)phenyl]but-2-enamide
Appearance: White to almost white powder.
Solubility: Teriflunomide is practically insoluble in water, slightly soluble in anhydrous ethanol and practically insoluble in heptane. Teriflunomide is practically insoluble in aqueous media over the physiological pH range.
Chirality: Teriflunomide is an achiral molecule.
Manufacturing: Information on the manufacturing process and process controls has been supplied to, and approved by, the European Directorate for the Quality of Medicines (EDQM) in relation to the Certificate of Suitability procedures for teriflunomide (Ph. Eur.). 
Specifications: The API specification is based on Ph. Eur. monograph for teriflunomide with additional tests of residual solvents performed according to CEP holder’s GC test method, microbiological quality and particle size determination by laser diffraction method. In-house methods used for active substance were adequately described and validated.

Stability: The re-test period of the substance is 60 months if stored in double polyethylene bags (outer black) in a triple laminated polyethylene bag, placed in a polyethylene container. 

II.3 Medicinal Product

Pharmaceutical development
The objective of the development was to develop a generic product essentially similar and bioequivalent to the reference product.

Target composition, choice of excipients and characteristics of the generic product were related to the available qualitative and quantitative composition of the reference product and from data taken from analyses of the reference product. The target characteristics of the manufacturing process were also related to the available information from public assessment report. Choice of packaging materials followed the available information on the packaging materials of the reference product.
Some modifications of qualitative and quantitative composition comparing to the reference product have been made during the development. The composition of the generic product differs from composition of the reference product in addition of silica, colloidal anhydrous. The prototype formulation development has been satisfactorily described. Effects of these compositional variations on compatibility were tested during the initial development and verified through the ICH stability studies under accelerated and long-term conditions. No effect on product’s chemical stability was observed thus confirming compatibility of the drug substance with excipients of the proposed formulation.
Manufacturing
Fluid bed wet granulation has been chosen for tablet cores manufacture. Film coating is applied on tablet cores to protect from environmental factors and to achieve better compliance for patients. The set process parameters and IPC have been confirmed. 

It has been demonstrated that the polymorphic form of teriflunomide does not change during manufacturing process and after storage at accelerated stability conditions.
Product specification
The finished product release and shelf life specifications include appropriate tests and limits. for appearance (in house), uniformity of dosage units (Ph.Eur), identification (HPLC, DAD), related substances (in house), dissolution (Ph.Eur.), content of teriflunomide (in house), and microbiological quality (Ph. Eur). The drug product specification is harmonised with Ph. Eur. finished product monograph no. 04/2022:3037 Teriflunomide tablets and covers appropriate parameters for this dosage form and assures adequate control. In-house test methods were adequately validated.
Stability
The stability studies of the final product have been performed according to the ICH stability guideline. The control tests and specifications for drug product are adequately drawn up.

Initially, the proposed shelf-life of 24 months with no special storage conditions for the drug product was accepted based on twelve months stability data at long-term (25±2°C/60±5%RH) and six months data at accelerated (40±2°C/75±5%RH) testing conditions provided. Shelf-life was changed to 36 months with no special storage conditions in the post authorisation phase.
II.4 Discussion on chemical, pharmaceutical and biological aspects
From a quality point of view the dossier was adequately presented.
III. Non-clinical aspects

III.1 Introduction

Pharmacodynamic, pharmacokinetic and toxicological properties of teriflunomide are well known. As teriflunomide is a widely used, well-known active substance, the applicant has not provided additional studies and further studies were not required. Overview based on literature review was, thus, appropriate.

The non-clinical overview has been updated with the inclusion of titanium dioxide discussion.
In conclusion, the non-clinical overview on the pre-clinical pharmacology, pharmacokinetics and toxicology was adequate. The non-clinical sections of the SmPC were acceptable and fully in line with the non-clinical sections of the reference product.
III.2 Ecotoxicity/environmental risk assessment (ERA)

The consumption data showed an increase in most concerned European countries in the period of 2018-2021. Therefore, the applicant followed the steps in Guideline on the Environmental Risk Assessment of Medicinal Products for Human Use (Doc. Ref. EMEA/CHMP/SWP/4447/00 corr. 21 *) starting with ERA phase I assessment (the screening for persistence, bioaccumulation and toxicity – experimentally determined logKow and the predicted environmental concentration (PEC)). 
The value for logKow 0.925 has been determined (reference to the Aubagio public assessment report). The PECsw calculation has been refined using prevalence data and is below 0.01 µg/L.
. 

The applicant has provided sufficient satisfactory data that proves that teriflunomide does not present a risk for the environment and the ERA phase II was not necessary.
III.3 Discussion on the non-clinical aspects

Sufficient references to published non-clinical data were provided for this generic application, which was considered adequate. Presented values of PEC confirmed that teriflunomide does not present a risk for the environment.
IV. Clinical aspects

IV.1 Introduction
The clinical overview based on the scientific literature on the clinical pharmacology, efficacy and safety was adequate. No further clinical studies were required, besides one bioequivalence study, which is discussed below.
IV.2 Pharmacokinetics

Bioequivalence study
To support the application, the applicant has submitted as report one bioequivalence study:

Single dose, parallel, comparative bioavailability study of two formulation of teriflunomide 14 mg film-coated tablets under fasting conditions.
Study population consisted of 64 healthy, non-smoking, male volunteers and female volunteers of non-childbearing potential from 18-65 years of age and with body mass index ≥18.5 and (35 kg/m2. 

Analytical methods 
Plasma concentrations of teriflunomide in subject samples were measured utilizing Analyst® Software Version 1.6.3, according to a achiral, liquid chromatographic tandem mass spectrometric detection (LC-MS/Ms).
The analytical method for the determination of teriflunomide in human plasma was described adequately. 

Pharmacokinetic Variables 

Pharmacokinetic analysis was performed on available data from subjects in the PK dataset, using the actual post-dose sample collection times. 

The PK parameters and observations estimated for teriflunomide using a non-compartmental approach in Phoenix™ WinNonlin®: AUC72, Cmax, Tmax, LQCT. The parameters Kel, Thalf, and AUCinf were not be estimated from concentration-time profiles since the terminal linear phase might not be properly characterized over a 72- hour interval.

Statistical methods  
Analysis of variance (ANOVA) was performed on log-transformed plasma teriflunomide AUC72 and Cmaxusing the PROC GLM procedure from SAS® (version 9.4). The significance of the treatment effect was tested. Based on log-transformed data, ratios of the geometric means for treatments and the corresponding 90% confidence intervals (CIs) were calculated for AUC72 and Cmax. 
Results
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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.
Cmax 

Maximum plasma concentration 

tmax 

Time until Cmax is reached
Conclusion on bioequivalence studies
The 90 % confidence intervals for the AUC72 and Cmax ratios for the test and reference product comparison were 87.36 - 102.38 and 86.08 - 104.97 respectively and are within the acceptance range of 80.00 - 125.00 %.

Based on the submitted bioequivalence study Teriflunomide Krka is considered bioequivalent with Aubagio 14 mg film-coated tablets.

IV.3 Risk Management Plan

The MAH has submitted a risk management plan, in accordance with the requirements of Directive 2001/83/EC as amended, describing the pharmacovigilance activities and interventions designed to identify, characterise, prevent or minimise risks relating to Teriflunomide Krka.

- Summary table of safety concerns as approved in RMP
	Important identified risks
	Hepatic effects

Hypertension

Hematologic effects

Infections

Acute pancreatitis

	Important potential risks
	Teratogenicity

Serious opportunistic infections, including PML

	Missing information
	Long-term safety in pediatric patients


Pharmacovigilance Plan 

The applicant has proposed routine pharmacovigilance. No additional pharmacovigilance activities have been proposed. The routine pharmacovigilance was accepted.

As a part of routine pharmacovigilance, the specific adverse drug reaction follow-up questionnaires were proposed in line with the reference medicinal product focused on the following safety concerns:

- hepatic effects (liver injury),

- pancreatic effects,

- teratogenicity (pregnancy reporting form),

- serious opportunistic infections, including PML (PML form).

In order to further characterise the potential teratogenic effect of teriflunomide, MAHs of teriflunomide generic medicinal products should continuously collect and follow-up on cases of pregnancy with exposure to teriflunomide.

MAHs should submit PSURs in line with the requirements for the reference product Aubagio 14 mg film-coated tablets and to include reviews on pregnancy cases in the PSURs. The requirement for regular submissions of analyses of pregnancy cases should be included under “routine pharmacovigilance activities beyond adverse reactions reporting and signal detection” in the Pharmacovigilance Plan in the RMP. 
IV.4 Discussion on the clinical aspects
Submitted clinical dossier was of sufficient quality. Submitted data supported the chosen legal basis “generic application”. 

V. User consultation
A user consultation with target patient groups on the package leaflet (PL) has been performed on the basis of a bridging report making reference to reference medicinal product Aubagio 14 mg film-coated tablets, authorised via centralised procedure under procedural No. EMEA/H/C/002514/0000 with regard to content. Design/layout of the proposed PL was in company´s “house style” which has been positively tested in several user testings for other medicinal products.

The bridging report submitted by the applicant has been found acceptable.

VI. Overall conclusion, benefit/risk assessment and recommendation

These were the applications for a marketing authorisation of medicinal products for human use as it is defined in Article 10(1) (generic application) of the European Directive 2001/83/EC as amended. Decentralised procedure according to Article 28(3) of Directive 2001/83/EC as amended with Slovak Republic acting as RMS. The Applicant KRKA, d.d., Slovenia, has submitted these multiple MAAs under procedural numbers SK/H/0272/001/DC, SK/H/0274/001/DC, SK/H/0275/001/DC, and SK/H/0291/001/DC. 
Reference medicinal product was Aubagio 14 mg film-coated tablets from Sanofi Winthrop Industrie, France authorised in the European Union via centralised procedure (EMEA/H/C/002514/0000) since 29 August 2013.
Based on the results of submitted bioequivalence study it was concluded, that the Teriflunomide Krka 14 mg film-coated tablets is bioequivalent to reference medicinal product Aubagio 14 mg film-coated tablets from Sanofi Winthrop Industrie, France. 

Quality aspects of the dossier were adequately described; specifications of API teriflunomide were in line with monograph no. 3036 published under Ph. Eur and that of finished medicinal with Ph. Eur. monograph no. 04/2022:3037 teriflunomide tablets. 
There was no discussion in the CMDh. Agreement between the member states was reached during a written procedure. Based on submitted data the member states considered that the essential similarity with the reference medicinal product Aubagio 14 mg film-coated tablets was adequately demonstrated and have therefore granted marketing authorisations. These decentralised procedures were positively concluded on 23 November 2022.
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