PUBLIC ASSESSMENT REPORT
of the Medicines Evaluation Board
in the Netherlands

Kaliumjodide G.L. 65 mg, tablets
G.L.-Pharma GmbH, Austria

potassium iodide

This assessment report is published by the MEB pursuant Article 21 (3) and (4) of Directive 2001/83/EC. The report
comments on the registration dossier that was submitted to the MEB.

It reflects the scientific conclusion reached by the MEB at the end of the evaluation process and provides a summary
of the grounds for approval of a marketing authorisation.

This report is intended for all those involved with the safe and proper use of the medicinal product, i.e. healthcare
professionals, patients and their family and carers. Some knowledge of medicines and diseases is expected of the
latter category as the language in this report may be difficult for laymen to understand.

This assessment report shall be updated by a following addendum whenever new information becomes available.
General information on the Public Assessment Reports can be found on the website of the MEB.

To the best of the MEB'’s knowledge, this report does not contain any information that should not have been made
available to the public. The MAH has checked this report for the absence of any confidential information.

Registration number in the Netherlands: RVG 106104

21 September 2011

Pharmacotherapeutic group: antidotes

ATC code: VO03AB21

Route of administration: oral

Therapeutic indication: prevention or limitation of radioiodine uptake by the thyroid gland

after incorporation by ingestion or inhalation after nuclear
accidents with emission of radioactive isotopes of iodine

Prescription status: non prescription
Date of authorisation in NL: 27 July 2010
Application type/legal basis: Directive 2001/83/EC, Article 10a

For product information for healthcare professionals and users, including information on pack sizes and
presentations, see Summary of Product Characteristics (SPC), package leaflet and labelling.
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I INTRODUCTION

Based on the review of the quality, safety and efficacy data, the Medicines Evaluation Board of the
Netherlands (MEB) has granted a marketing authorisation for Kaliumjodide G.L. 65 mg, tablets from G.L.-
Pharma GmbH. The date of authorisation was on 27 July 2010 in the Netherlands.

The product is indicated for prevention or limitation of radioiodine uptake by the thyroid gland after
incorporation by ingestion or inhalation after nuclear accidents with emission of radioactive isotopes of
iodine.

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

The iodine released from iodide and iodate on absorption from the gut is taken up rapidly and
preferentially by the cells of the thyroid gland. Once in the thyroid, it is rapidly incorporated into organic
molecules that are synthesised into thyroid hormones and ultimately released into the general circulation.
If excessive amounts of stable iodate are administered to normal adults, the iodine uptake mechanism of
the thyroid is saturated and little or no further iodine is taken up. This effectively blocks the uptake of
radioactive iodine in the event of accidental exposure to radio-iodines.

This national procedure concerns a so-called bibliographical application in accordance with article 10a of
Directive 2001/83/EC. Potassium iodide is a well-known agent. It is recommended by the WHO as iodine
prophylaxis for nuclear accidents.

This application concerns a bibliographical application based on well-established medicinal use of
potassium iodide. This type of application does not require submission of the results of pre-clinical tests or
clinical trials if the applicant can demonstrate that the active substance of the medicinal product has been
in well-established medicinal use within the Community for at least 10 years, with recognised efficacy and
an acceptable level of safety. “Medicinal use” does not exclusively mean “use as an authorised medicinal
product”, so that the proof of medicinal use may be submitted even in the absence of a marketing
authorisation. Well-established use refers to the use for a specific therapeutic use. For this kind of
application, a detailed description of the strategy used for the search of published literature and the
justification for inclusion of the references in the application has to be provided. The documentation
submitted by the applicant should cover all aspects of the assessment and must include a review of the
relevant literature, taking into account pre- and post-marketing studies and published scientific literature
concerning experience in the form of epidemiological studies and in particular of comparative
epidemiological studies.

No scientific advice has been given to the MAH with respect to these products.

No scientific advice has been given to the MAH with respect to these products, and no paediatric
development programme has been submitted, as no such plan is required for a bibliographical application.
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Il SCIENTIFIC OVERVIEW AND DISCUSSION

.1  Quality aspects

Compliance with Good Manufacturing Practice

The MEB has been assured that acceptable standards of GMP (see Directive 2003/94/EC) are in place for
this product type at all sites responsible for the manufacturing of the active substance as well as for the
manufacturing and assembly of this product prior to granting its national authorisation.

Active substance

The active substance is potassium iodide, an established active substance described in the European
Pharmacopoeia (Ph.Eur.*). The active substance is a white powder or colourless crystals, and very
soluble in water, freely soluble in glycerol and soluble in alcohol. Potassium iodide is an inorganic
substance.

The Active Substance Master File (ASMF) procedure is used for the active substance. The main objective
of the ASMF procedure, commonly known as the European Drug Master File (EDMF) procedure, is to
allow valuable confidential intellectual property or ‘know-how’ of the manufacturer of the active substance
(ASM) to be protected, while at the same time allowing the applicant or marketing authorisation holder
(MAH) to take full responsibility for the medicinal product, the quality and quality control of the active
substance. Competent Authorities/EMA thus have access to the complete information that is necessary to
evaluate the suitability of the use of the active substance in the medicinal product.

Manufacturing process

The manufacturing process consists of two stages. No class 1 organic solvents or heavy metal catalysts
are used. The active substance has been adequately characterised and acceptable specifications have
been adopted for the starting material, solvents and reagents.

Quality control of drug substance

The drug substance specification is in line with the Ph.Eur.,, with additional requirements for
microbiological quality. The specification is acceptable in view of the route of synthesis and the various
European guidelines. Batch analytical data demonstrating compliance with the drug substance
specification have been provided for three full-scale batches.

Stability of drug substance
The active substance is fully tested to ensure compliance with its specification immediately prior to its use
in manufacture of the product.

* Ph.Eur. is an official handbook (pharmacopoeia) in which methods of analysis with specifications for
substances are laid down by the authorities of the EU.

Medicinal Product

Composition
Kaliumjodide G.L. contains as active substance 65 mg of potassium iodide, corresponding to 50 mg of

iodide. The tablets are white to brownish-white round, vaulted tablets with pressure sensitive cross-score
with outer (lateral) notches. The tablets can be divided into equal halves and quarters.

The tablets are packed in PVC-PVdC/Aluminium blisters.
The excipients are: maize starch, lactose monohydrate, microcrystalline cellulose (E460),
butylmethacrylate-(2-Dimethylaminoethyl)  methacrylate-methylmethacrylate-copolymer, = magnesium

stearate (E572).

Pharmaceutical development
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The development of the product has been described, the choice of excipients is justified and their
functions explained. The choice of the excipients was mainly based on avoidance of oxidation of
potassium iodide. The main development studies regarded the development of a cross-score. The tablet
can be subdivided into two and four equal fragments in compliance with the Ph.Eur. for optimal dosing.
The MAH adequately demonstrated that subdivision of the tablets into halves and fourths complies with
the Ph.Eur. requirement for subdivision of tablets. The pharmaceutical development of the product has
been adequately performed.

Manufacturing process

The manufacturing process is a standard process that consists of pre-sieving and wet granulation, drying
and sieving of the granulate, final blending and tablet compression. The manufacturing process has been
adequately validated according to relevant European guidelines. Process validation data on the product
has been presented for four full-scale batches.

Control of excipients
The excipients comply with the Ph.Eur. These specifications are acceptable.

Quality control of drug product

The product specification includes tests for appearance, dimensions, identification, assay, loss on drying,
sum of free iodate and iodine, resistance to crushing, disintegration, average mass, uniformity of dosage
units and microbiological quality. Dissolution tests at different pH values demonstrated a rapid dissolution
(more than 90% in 15 minutes) in three media. The release and shelf-life requirements are identical and
are acceptable. The analytical methods have been adequately described and validated.

Batch analytical data from the proposed production site have been provided on four full-scale batches,
demonstrating compliance with the release specification.

Stability of drug product

Stability data on the product has been provided eight pilot-scale and seven full-scale batches stored at
25°C/60% RH (up to 120 months), 30°C/65% RH (12 months) and 40°C/75% RH (6 months). The
conditions used in the stability studies are according to the ICH stability guideline for the majority of the
stability batches. The batches were stored in PVC-PVdC/Al-blisters. No significant changes or trends were
seen. The proposed shelf life of 10 years could be granted with the applicable storage condition “Do not
store above 30°C”. The Ph.Eur. monograph on potassium iodide states that the drug substance should be
stored protected from light. No photostability testing has been conducted; therefore the additional storage
condition is “Store in the original package in order to protect from light”.

Specific measures concerning the prevention of the transmission of animal spongiform encephalopathies
A BSE/TSE statement for lactose monohydrate is included in the dossier that states that it is produced
from milk, sourced from healthy cows in the same conditions as milk collected for human condition. This is
acceptable and considered safe. Magnesium stearate is of vegetable origin.

.2 Non-clinical aspects

This active substance has been available on the European market for many years. The MAH submitted a
non-clinical overview of sufficient quality. Preclinical data have been superseded by clinical experience.

Environmental risk assessment
An environmental risk assessment is considered not necessary since both potassium and iodide are
natural compounds which are widespread in the environment.

1.3 Clinical aspects

Introduction

This application concerns potassium iodide tablets 65 mg intended for use after nuclear accidents with
emission of radioactive isotopes of iodine (predominantly 1311, but also 1321 and 133l), to prevent or limit
radioiodine uptake by the thyroid gland after incorporation by ingestion or inhalation. Stable potassium
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iodide (KI) serves as a prophylactic agent. It takes effect at high doses far beyond physiological quantities,
which block further iodine uptake and storage by the thyroid (Wolff-Chaikoff effect) for a certain period.
Under these conditions radioiodine predominantly follows the renal elimination pathway. So the
radioactive burden to the thyroid and the risk of radiation induced thyroid cancer are minimized.

As this application is under Art 10(a) well established use applicant did only submit a Clinical Overview.
No clinical or pharmacokinetic studies were provided.

Clinical pharmacokinetics

As the pharmacological effect of potassium iodide intake in case of nuclear accidents is mainly based on
the distribution of iodide and consequently replacement of radioactive iodide in the thyroid cells, the
pharmacokinetics are the main issue in the clinical assessment of this product.

However, no bioavailability studies are provided, as the MAH argues that the drug substance belongs to
Class | of the Biopharmaceutics Classification System (high solubility and high permeability). It meets the
criterion of rapid dissolution and contains well-established excipients which do not significantly affect the
pharmacokinetics of the active substance.

The high solubility of the substance is well known and the uptake of all halides ions is fast. The distribution
of iodide is rather complex as with all halide ions.

In the figure below the distribution scheme postulated by Cavaleiri (THYROID Volume 7, Nurnber 2, 1997,
Mary Ann Liebert, Inc.) is given.
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lodide in the systemic circulation exchanges rapidly with erythrocytes and the extracellular fluid. The total
amount of inorganic iodide within this pool is about 250 pg and subject to a fast turnover up to several
times daily and the normal daily intake is 150-250 pg.

The elimination of iodide occurs mainly by the renal pathway through glomerular filtration and partial
reabsorption, renal iodide clearance being 30 to 40 ml/min. More than 95% of the iodide excreted is found
in urine. The renal elimination rate is not influenced by iodine intake or serum iodide levels.

Given the fast dissolution, complete absorption, complicated distribution and elimination potassium iodide
can indeed be considered as a Class | drug in the BCS and the influence of the pharmaceutical
formulation (excipients, manufacturing process etc.) will have only very small effect on the clinical efficacy.
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The tablets are only administered in case of an emergency and in a large overdose, compared with the
normal daily intake. Besides, there is no potassium iodide formulation on the market in the Netherlands;
therefore a direct comparison is not possible.

Clinical experience

The most extensive documentation of potassium iodide (KI) administration is coming from the
retrospective study reports by Nauman and Wolff (1993) on the Polish prophylaxis program after the
Chernobyl accident in April 1986. 10.5 million children (95.3%) up to the age of 16 years, and
approximately 7 million adults (23.2%) received stable Kl, with doses of 15 mg for newborns, 50 mg for
children up to an age of 5 years, and 70 mg for persons older than 5 years. Among 12084 children from
the prophylaxis program assessed in a follow-up study (1989 to 1990), no readily detectable long-term
thyroid dysfunction as a potential consequence of Kl prophylaxis could be observed. 91.4% of the children
in this study group had normal TSH levels, 4.7% had lower levels and 3.9% had higher levels than the
reference range of 0.3 to 3.8 mlIU/L. From the statistical point of view there was no significant difference
found between the protected and an unprotected population (557 children). According to a screening
study in 120000 to 140000 newborns in 1985, 1986, and 1987, the incidence of congenital hypothyroidism
was found unchanged. 12 (0.37%) of 3214 newborns who received potassium iodide (KI) prophylaxis on
the second day of life, showed a transient increase in serum TSH and decreased free serum thyroxine,
remaining without known sequelae (until 1993). Among 774 adults with pre-existing thyroid disease taking
part in the prophylaxis program, no case of exacerbation of hyperthyroidism or induction of thyrotoxicosis
(with pre-existing nodular goiter) was observed, and the clinical courses were similar to those of the
unprotected control group (1282 patients). In a study carried out in 5051 adults without pre-existing thyroid
disease, who had received stable potassium iodide and 16569 not taking part in the prophylaxis program,
similar TSH, thyroid hormone and antithyroid antibody levels were measured in both groups. Vomiting was
the most common adverse effect (mainly seen after administration of diluted iodine tincture), additionally
minor skin rashes (approximately 1%) and a few cases of gastric irritation and diarrhea were reported. 4
cases of thyroid pain were reported in adults, and none in children. Serious reactions (bronchospasms)
were observed in two adults with chronic obstructive pulmonary disease and known iodine
hypersensitivity, which is an absolute contraindication to Kl prophylaxis. 4% (corresponding to 0.2% of the
population studied) of all adverse reactions were considered medically significant.

Conclusion

The pharmacodynamics and pharmacokinetics of iodide are well known. As potassium iodide can be
considered as a Class | drug of the BCS and it is used in an overdose and in case of an emergency, the
lack of efficacy, safety and pharmacokinetic studies can be accepted.

From a clinical point of view there is no risk of therapeutic failure, and safety aspects are unlikely to
change over a dosage range considerably wider than intended for stable iodine prophylaxis.

Risk management plan

The safety profile of potassium iodide can be considered to be well established and no product specific
pharmacovigilance issues were identified pre- or post authorisation which are not adequately covered by
the current SPC. Additional risk minimisation activities have not been identified. The MAH has a
pharmacovigilance system at their disposal, which is based on the current European legislation. Routine
pharmacovigilance activities are sufficient to identify actual or potential risks and a detailed European Risk
Management Plan is not necessary for this product.

Product information

SPC
The content of the SPC approved during the national procedure is in accordance with that accepted for
other potassium iodide products available in Europe.

Readability test
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 test consisted of a pilot test with 3 participants,
followed by two rounds with 13 participants each. The questionnaire included 14 questions on patient-

6 of 10



c B G
M E B

relevant topics in the PIL. The questions covered the following areas sufficiently: traceability,
comprehensibility and applicability. In total, 12 questions were answered by 100% of the participants.

The other two questions were by 96% of the participants. To further improve the leaflet, recommendations
and suggestions by the participants on the wording and layout of the package leaflet were implemented
where considered useful. These adaptations contribute to an improved understanding of the package
leaflet. The readability test has been sufficiently performed.
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[l OVERALL CONCLUSION AND BENEFIT-RISK ASSESSMENT

Kaliumjodide G.L. 65 mg, tablets has a proven chemical-pharmaceutical quality and is a well-established
medicinal product. Based on the submitted dossier and further literature, Kaliumjodide G.L. can be
considered effective in the prevention or limitation of radioiodine uptake by the thyroid gland after
incorporation by ingestion or inhalation after nuclear accidents with emission of radioactive isotopes of
iodine. It is recommended by the WHO as iodine prophylaxis for nuclear accidents.

The MAH has provided written confirmation that systems and services are in place to ensure compliance
with their pharmacovigilance obligations.

The SPC, package leaflet and labelling are in the agreed templates and are in agreement with other
potassium iodide containing products.

The Board followed the advice of the assessors. The MEB, on the basis of the data submitted, considered
well-established medicinal use sufficiently demonstrated, and has therefore granted a marketing
authorisation. Kaliumjodide G.L. 65 mg, tablets was authorised in the Netherlands on 27 July 2010.

There were no post-approval commitments made during the procedure.
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List of abbreviations

ASMF
ATC
AUC
BP
CEP
CHMP
cl
Cmax
CMD(h)

Cv
EDMF
EDQM
EU
GCP
GLP
GMP
ICH

Ki
MAH
MEB
oTC
PAR
Ph.Eur.
PIL
PSUR
SD
SPC

ty

tmax

TSE
USsP

Active Substance Master File

Anatomical Therapeutic Chemical classification
Area Under the Curve

British Pharmacopoeia

Certificate of Suitability to the monographs of the European Pharmacopoeia
Committee for Medicinal Products for Human Use
Confidence Interval

Maximum plasma concentration

Coordination group for Mutual recognition and Decentralised procedure for
human medicinal products

Coefficient of Variation

European Drug Master File

European Directorate for the Quality of Medicines
European Union

Good Clinical Practice

Good Laboratory Practice

Good Manufacturing Practice

International Conference of Harmonisation
Potassium lodide

Marketing Authorisation Holder

Medicines Evaluation Board in the Netherlands
Over The Counter (to be supplied without prescription)
Public Assessment Report

European Pharmacopoeia

Package Leaflet

Periodic Safety Update Report

Standard Deviation

Summary of Product Characteristics

Half-life

Time for maximum concentration

Transmissible Spongiform Encephalopathy
Pharmacopoeia in the United States
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STEPS TAKEN AFTER THE FINALISATION OF THE INITIAL PROCEDURE - SUMMARY

Scope Procedure Type of Date of start | Date of Approval/ | Assessment
number modification of the end of the | non report
procedure procedure | approval attached
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