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LAY SUMMARY

Carglumic Acid Waymade 200 mg Dispersible Tablets
(Carglumic acid)

This is a summary of the Public Assessment Report (PAR) for Carglumic Acid Waymade 200 mg
Dispersible Tablets (PL 06464/3072; UK/H/5924/001/DC). It explains how Carglumic Acid Waymade
200 mg Dispersible Tablets were assessed and their authorisation recommended, as well as their

conditions of use. It 1s not intended to provide practical advice on how to use Carglumic Acid Waymade
200 mg Dispersible Tablets.

The product will be referred to as Carglumic Acid throughout the remainder of this public assessment
report (PAR).

For practical information about using Carglumic Acid, patients should read the package leaflet or
contact their doctor or pharmacist.

What is Carglumic Acid and what is it used for?

Carglumic Acid is a “generic medicine’. This means that Carglumic Acid is similar to a ‘reference
medicine’ already authorised in the European Union (EU) called Carbaglu 200mg dispersible tablets
(Orphan Europe SARL, France).

Carglumic Acid can help to eliminate high ammonia levels in the blood. Ammonia 1s especially toxic for
the brain and can lead, in severe cases, to reduced levels of consciousness and to coma.
High levels of ammonia in the blood may be due to:
e the lack of a specific liver enzyme (N-acetylglutamate synthase). Patients with this rare disorder
are not able to eliminate nitrogen waste, which builds up after eating protein. This disorder
persists throughout the life of the affected patient, requiring lifelong treatment.

How does Carglumic Acid work?

This medicine contains the active substance carglumic acid.

Carglumic acid is very similar in structure to N-acetylglutamate, which activates an enzyme that breaks
down ammonia. When ammonia builds up in the blood, it is toxic to the body, especially the brain.
Carglumic acid helps break down ammonia, reducing ammonia blood levels and its toxic effects.

How is Carglumic Acid used?
The pharmaceutical form of this medicine is a dispersible tablet and the route of administration is oral
(by mouth).

The patient should always take this medicine exactly as their doctor has instructed them. The patient
should check with their doctor or pharmacist if they are not sure.

The usual dose:

The 1initial daily dose is usually 100 mg per kilogram of body weight, up to a maximum of 250 mg per
kilogram of body weight (for example, if the patient weighs 10 kg, they should take 1 g per day, or 5
tablets).

For patients suffering from N-acetylglutamate synthase deficiency, in the long term, the daily dose
usually ranges from 10 mg to 100 mg per kilogram of body weight.

The patient’s doctor will determine the dose suitable for the patient in order to maintain normal
ammonia levels in their blood.
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Carglumic Acid should ONLY be given by mouth, or through a feeding tube into the stomach (using a
syringe, if necessary).

When the patient is in hyperammonaemic coma, Carglumic Acid 1s administered by fast push through a
syringe via the tube set up to feed them.

Please read section 3 of the package leaflet for detailed dosing recommendations, the route of
administration, and the duration of treatment.

For further information on how Carglumic Acid is used, refer to the package leaflet and Summary of
Product Characteristics available on the Medicines and Healthcare products Regulatory Agency

(MHRA) website.

This medicine can only be obtained with a prescription.

What benefits of Carglumic Acid have been shown in studies?

Because Carglumic Acid 1s a generic medicine, studies in patients have been limited to tests to
determine that it is bioequivalent to the reference medicine, Carbaglu 200mg dispersible tablets (Orphan
Europe SARL, France). Two medicines are bioequivalent when they produce the same levels of the
active substance in the body.

What are the possible side effects of Carglumic Acid?

Because Carglumic Acid is a generic medicine and as it is bioequivalent to the reference medicine
Carbaglu 200mg dispersible tablets (Orphan Europe SARL, France), its possible side effects are taken as
being the same as the reference medicine.

For the full list of restrictions, see the package leaflet.

For the full list of all side effects reported with Carglumic Acid, see section 4 of the package leaflet
available on the MHRA website.

Why was Carglumic Acid approved?

It was concluded that, in accordance with EU requirements, Carglumic Acid has been shown to have
comparable quality and to be bioequivalent to Carbaglu 200mg dispersible tablets (Orphan Europe
SARL, France). Therefore, the MHRA decided that, as for Carbaglu 200mg dispersible tablets (Orphan
Europe SARL, France); the benefits are greater than the risks and recommended that Carglumic Acid
can be approved for use.

What measures are being taken to ensure the safe and effective use of Carglumic Acid?

A risk management plan (RMP) has been developed to ensure that Carglumic Acid is used as safely as
possible. Based on this plan, safety information has been included in the Summary of Product
Characteristics (SmPCs) and the package leaflet for Carglumic Acid including the appropriate
precautions to be followed by healthcare professionals and patients.

Known side effects are continuously monitored. Furthermore, new safety signals reported by patients
and healthcare professionals will be monitored and reviewed continuously.

Other information about Carglumic Acid
Agreement for granting a Marketing Authorisation was given on 24 May 2017 by the UK and EU

member states Germany, Spain, France, Italy and Sweden.

A Marketing Authorisation was granted in the UK on 20 June 2017.
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The full PAR for Carglumic Acid follows this summary.

For more information about treatment with Carglumic Acid read the package leaflet, or contact your
doctor or pharmacist.

This summary was last updated in August 2017.
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I INTRODUCTION

Based on the review of the data on quality, safety and efficacy, the Medicines and Healthcare products
Regulatory Agency (MHRA) granted Waymade Plc, a marketing authorisation for the medicinal
product, Carglumic Acid (PL 06464/3072; UK/H/5924/001/DC). The product is a prescription-only
medicine (POM) indicated in the treatment of hyperammonaemia due to N-acetylglutamate synthase
primary deficiency.

The application was submitted using the Decentralised Procedure (DCP), with the UK as Reference
Member State (RMS), and Germany, Spain, France, Italy and Sweden as Concerned Member States
(CMS). The application was submitted under Article 10(1) of Directive 2001/83/EC, as amended, as a
generic application. The reference medicinal product for this application is Carbaglu 200mg dispersible
tablets which was first granted to Orphan Europe SARL, France on 24 January 2003 (EU/1/02/246/001)
via the centralised procedure. The reference medicinal product was granted an orphan designation. The
Community register indicates that the orphan designation for the indication “treatment of N-
acetylglutamate synthetase (NAGS) deficiency" ended on 28 January 2013. The application 1s therefore
valid.

Carglumic acid 1s a structural analogue of N-acetylglutamate, which is the naturally occurring activator
of carbamoyl phosphate synthetase, the first enzyme of the urea cycle.

Carglumic acid has been shown in vifro to activate liver carbamoyl phosphate synthetase. Despite a
lower affinity of carbamoyl phosphate synthetase for carglumic acid than for N-acetylglutamate,
carglumic acid has been shown in vive to stimulate carbamoyl phosphate synthetase and to be much
more effective than N-acetylglutamate in protecting against ammonia intoxication in rats. This could be
explained by the following observations:
e The mitochondrial membrane is more readily permeable for carglumic acid than for N-
acetylglutamate
e (Carglumic acid is more resistant than N-acetylglutamate to hydrolysis by aminoacylase present
in the cytosol.

One bioequivalence study (conducted under fasting conditions) was submitted to support this
application. The applicant has stated that the bioequivalence study was conducted in accordance with
Good Clinical Practice (GCP) guidelines.

With the exception of the bioequivalence study, no new non-clinical or clinical data were submitted,
which is acceptable given that this is a generic medicinal product of an originator product that has been
in clinical use for over 10 years.

The RMS has been assured that acceptable standards of Good Manufacturing Practice (GMP) are in
place for this product type at all sites responsible for the manufacture, assembly and batch release of this
product.

For manufacturing sites within the Community, the RMS has accepted copies of current manufacturer
authorisations issued by inspection services of the competent authorities as certification that acceptable
standards of GMP are in place at those sites.

For manufacturing sites outside the Community, the RMS has accepted copies of current GMP
Certificates of satisfactory inspection summary reports, ‘close-out letters’ or ‘exchange of information’
1ssued by the inspection services of the competent authorities (or those countries with which the EEA
has a Mutual Recognition Agreement for their own territories) as certification that acceptable standards
of GMP are in place at those non-Community sites.
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The RMS and CMS considered that the application could be approved at the end of procedure on 24
May 2017. After a subsequent national phase, a licence was granted in the UK on 20 June 2017.

II QUALITY ASPECTS

II.1  Introduction

Each dispersible tablet contains 200 mg carglumaric acid as the active ingredient. Other ingredients
consist of the pharmaceutical excipients microcrystalline cellulose, croscarmellose sodium, sodium
laurilsulfate, colloidal anhydrous silica and sodmum stearyl fumarate.

The finished product is packed into high density polyethylene containers with a child resistant
polypropylene cap with a liner and a desiccant unit and is available in pack sizes of 5, 15 or 60 tablets.
Not all pack sizes may be marketed.

Satisfactory specifications and Certificates of Analysis have been provided for all packaging
components.

II.2  Drug Substance

INN: Carglumic acid

Chemical name: N-carbamoyl-L-glutamic acid
Structural formula:

NH,
Molecular formula:  CsH1oN20s
Molecular mass: 190.15 g/mol
Appearance: Off white to white, crystalline powder.
Solubility: Soluble in dimethyl formamide and sparingly soluble in water.

Carglumic acid 1s the subject of an active substance master file (ASMF).

Synthesis of the active substance from the designated starting materials has been adequately described
and appropriate in-process controls and intermediate specifications are applied. Satisfactory
specification tests are in place for all starting materials and reagents, and these are supported by relevant
Certificates of Analysis.

Appropriate proof-of-structure data have been supplied for the active substance. All potential known
impurities have been identified and characterised.

An appropriate specification is provided for the active substance. Analytical methods have been
appropriately validated and are satisfactory for ensuring compliance with the relevant specifications.

Batch analyses data are provided that comply with the proposed specification.
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Satisfactory Certificates of Analysis have been provided for all working standards used.

Suitable specifications have been provided for all packaging used. The primary packaging has been
shown to comply with current guidelines concerning contact with food.

Appropriate stability data have been generated supporting a suitable retest period when stored in the
proposed packaging.

II.3. Medicinal Product

Pharmaceutical Development

The objective of the development programme was to formulate safe, dispersible tablets containing 200
mg carglumaric acid per tablet, that are generic versions of the reference product Carbaglu 200mg
dispersible tablets (Orphan Europe SARL, France). A satisfactory account of the pharmaceutical
development has been provided.

Comparative in vitro dissolution and impurity profiles have been provided for the proposed and
originator products.

All excipients comply with their respective European Pharmacopoeia monographs. Satisfactory
Certificates of Analysis have been provided for all excipients. Suitable batch analysis data have been
provided for each excipient.

None of the excipients used contain material of animal or human origin.
No genetically modified organisms (GMO) have been used in the preparation of this product.

Manufacture of the product

A satisfactory batch formula has been provided for the manufacture of the product, along with an
appropriate account of the manufacturing process. The manufacturing processes have been validated at
commercial scale batch size and have shown satisfactory results.

Finished Product Specification

The finished product specification proposed is acceptable. Test methods have been described that have
been adequately validated. Batch data have been provided which comply with the release specification.
Certificates of Analysis have been provided for all working standards used.

Stability of the product

Finished product stability studies were performed in accordance with current guidelines on batches of
the finished product in the packaging proposed for marketing. The data from these studies support a
shelf-life of 2 years with the storage condition ‘This medicinal product does not require any special
storage conditions. After first opening of the tablet container: do not refrigerate or freeze.

Keep the container tightly closed in order to protect from moisture’. The in-use shelf life for the
container is 1 month after first opening.

Suitable post approval stability commitments have been provided to continue stability testing on batches
of finished product.

II.4 Discussion on chemical, pharmaceutical and biological aspects
There are no objections to the approval of this application from a pharmaceutical viewpoint.
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III NON-CLINICAL ASPECTS

III.1 Introduction

As the pharmacodynamic, pharmacokinetic and toxicological properties of carglumic acid are
well-known, no new non-clinical studies are required and none have been provided. An overview based
on the literature review is, thus, appropriate.

The applicant’s non-clinical expert report has been written by an appropriately qualified person and is
satisfactory, providing an appropriate review of the relevant non-clinical pharmacology,
pharmacokinetics and toxicology.

III.2 Pharmacology
Not applicable for this product type. Refer to section ‘III.1; Introduction’ detailed above.

III.3 Pharmacokinetics
Not applicable for this product type. Refer to section ‘IIL.1; Introduction’ detailed above.

III.4 Toxicology
Not applicable for this product type. Refer to section ‘III.1; Introduction’ detailed above.

IILI.S Ecotoxicity/environmental risk assessment (ERA)
Since Carglumic Acid is intended for generic substitution, this will not lead to an increased exposure to
the environment. An environmental risk assessment 1s therefore not deemed necessary.

III.6 Discussion on the non-clinical aspects
There are no objections to the approval of this application from a non-clinical viewpoint.

v CLINICAL ASPECTS

IV.1 Introduction

The clinical pharmacology of carglumic acid is well-known. With the exception of data from the
bioequivalence study detailed below, no new pharmacodynamics or pharmacokinetic data are provided
or are required for this application.

No new efficacy or safety studies have been performed and none are required for this type of
application. A comprehensive review of the published literature has been provided by the applicant,
citing the well-established clinical pharmacology, efficacy and safety of carglumic acid.

Based on the data provided, Carglumic Acid (Waymade Plc, UK) can be considered bioequivalent to
Carbaglu 200mg dispersible tablets (Orphan Europe SARL, France).

IV.2 Pharmacokinetics
In support of this application, the applicant submitted the following bioequivalence study:

STUDY 1

An open label, balanced, randomised, single-dose, two-treatment, two sequence, two-period,
crossover bioequivalence study of applicant’s test product Carglumic Acid Waymade 200 mg
Dispersible Tablets (Waymade Plc, UK) versus the reference product Carbaglu 200mg dispersible
tablets (Orphan Europe SARL, France). in healthy, adult, human subjects under fasting
conditions.
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Treatments were allocated to subjects by carrying out randomisation using statistical techniques. The
dose for each subject was calculated by multiplying the subject's weight by 100 mg/kg and then
rounding up to the next 200 mg dose.

Each subject was administered one dose each of test and reference product during the study according to
the randomisation schedule.

Blood samples were collected for plasma levels before dosing and up to and including 72 hours after
each administration. The washout period between the treatment phases was 13 days. The
pharmacokinetic results are presented below:

Table: Summary statistics for the pharmacokinetic parameters for carglumic acid are presented
below (geometric least squares means, ratio and 90% Confidence Intervals):

Geometric Least Squares Means and 1t’s
p i ratio Intra 90%
(S;a;:: )e o Test Reference subject Confidence Power (%)

Product Product (T/R)% %CV Interval

(M ®R)
86.76% -
~ - 2 273
Conex (ng/mL) 4674.070 4628 067 10099 2736 117 56% 71873
AUCyn . = 15878 3 86.44% -
(hr*ng/mL) 33870421 35878.368 94 40 15.68 103 09% 29.19
Crmax maximum plasma concentration

AUCo.72 area under the plasma concentration-time curve from zero to 72 hours

Study Conclusion

The 90% confidence intervals of the test/reference ratio for AUC and Cmax values for carglumic acid lie
within the acceptable limits of 80.00% to 125.00%, in line with the ‘Guideline on the Investigation of
Bioequivalence (CPMP/EWP/QWP/1401/98 Rev 1/Corr**). Thus, the data support the claim that the
applicant’s test product is bioequivalent to the reference product Carbaglu 200mg dispersible tablets
(Orphan Europe SARL, France).

IV.3 Pharmacodynamics
No new pharmacodynamic data were submitted and none were required for applications of this type.

IV.4 Clinical efficacy
No new efficacy data were submitted and none were required for an application of this type.

IV.S Clinical safety
No new safety data were submitted and none were required for this application.

IV.6 Risk Management Plan (RMP) and Pharmacovigilance System

The marketing authorisation holder (MAH) has submitted a risk management plan (RMP), 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 Carglumic
Acid.

A summary of safety concerns and planned risk minimisation activities, as approved in the RMP, are
listed below:

10
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Summary table of safety concerns:

Summary of safety concerns

Important identified risks None
Important potential risks Medication error (including incorrect route of
administration)

Off label use

Tmportant missing information Use in pregnant woimen
Patients with cardiac diseases/renal and hepatic

mpairment

Routine pharmacovigilance and routine risk minimisation are proposed. No additional
pharmacovigilance or additional risk minimisation measures are proposed. Follow up forms are
proposed in order to gather follow up information on any cases of pregnancy. This is considered a
routine pharmacovigilance activity.

IV.7 Discussion on the clinical aspects
There are no objections to the approval of this application from a clinical viewpoint.

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 English.

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

The quality of the product 1s acceptable, and no new non-clinical or clinical safety concerns have been
identified. Extensive clinical experience with carglumic acid is considered to have demonstrated the
therapeutic value of the compound. The product is bioequivalent to the marketed reference product and
the benefit-risk balance 1s considered similar and positive.

Summary of Product Characteristics (SmPC), Patient Information Leaflet (PIL) and Labels

In accordance with Directive 2010/84/EU the Summaries of Product Characteristics (SmPCs) and
Patient Information Leaflets (PILs) for products granted Marketing Authorisations at a national level are
available on the MHRA website.

The following labelling is the approved label mock-ups for this medicine:

11
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Annex 1 - Table of content of the PAR update for MRP and DCP

Steps Taken After The Initial Procedure With An Influence On The Public Assessment Report
(Type II variations, PSURs, commitments)

Scope Procedure Product Date of Date of Approval/ | Assessme
number Information | start of the | end of non nt report
affected procedure | procedure | approval attached
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