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PUBLIC ASSESSMENT REPORT 
of the Medicines Evaluation Board 

in the Netherlands 
 

Acetylcysteïne Alpex 600 mg, effervescent tablets 
Alpex Pharma (UK) Limited, United Kingdom 

 
acetylcysteine 

 
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 and its fellow –organisations in all concerned EU 
member states.  
It reflects the scientific conclusion reached by the MEB and all concerned member states 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. 

 
EU-procedure number: NL/H/2843/001/MR 

Registration number in the Netherlands: RVG 107034 
 

4 September 2013 
 
 
Pharmacotherapeutic group: expectorants, excl. combinations with cough suppressants, 

mucolytics 
ATC code:    R05CB01 
Route of administration:   oral 
Therapeutic indication: treatment of airway secretion in which a reduction in the viscosity 

of the bronchial secretions is required to facilitate expectoration, 
especially during periods of acute bronchitis, in adults 

Prescription status:   non prescription  
Date of first authorisation in NL:   7 February 2011 
Concerned Member States:  Mutual recognition procedure with FR 
Application type/legal basis: Directive 2001/83/EC, Article 10(1), 10(3) 
 
 
  
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 member states have granted a marketing 
authorisation for Acetylcysteïne Alpex 600 mg, effervescent tablets from Alpex Pharma (UK) Limited. The 
date of authorisation was on 7 February 2011 in the Netherlands.  
 
Acetylcysteine is indicated in adults for the treatment of airway secretion in which a reduction in the 
viscosity of the bronchial secretions is required to facilitate expectoration, especially during periods of 
acute bronchitis. 
 
A comprehensive description of the indications and posology is given in the SPC.  
 
Acetylcysteine is a mucolytic. The mucolytic action is mediated by a reduction in the viscosity of bronchial 
mucus. This is explained by depolymerisation with the disulphide bridges between the macromolecules in 
the mucus being opened. In addition, acetylcysteine is a precursor of glutathione. Acetylcysteine is a 
derivative of the natural amino acid cysteine, which serves as a substrate for the synthesis of glutathione 
in the body. Acetylcysteine could be capable of normalising a state of glutathione depletion. 
 
This mutual recognition procedure concerns an application claiming essential similarity with the innovator 
product Fluimucil 600 mg effervescent tablets (NL License RVG 12151) which has been registered in the 
Netherlands by Zambon Nederland B.V. since 7 July 1987. In the Netherlands, the marketing 
authorisation for Acetylcysteïne Alpex 600 mg was granted based on article 10(1) of Directive 
2001/83/EC, a generic application. In France the application was made according to article 10(3), hybrid 
application, with reference to Fluimucil 200 mg, as the 600 mg strength is not available in France. 
 
This type of application refers to information that is contained in the pharmacological-toxicological and 
clinical part of the dossier of the authorisation of the reference product. A reference product is a medicinal 
product authorised and marketed on the basis of a full dossier, i.e. including chemical, biological, 
pharmaceutical, pharmacological-toxicological and clinical data. This information is not fully available in 
the public domain. Authorisations for generic products are therefore linked to the ‘original’ authorised 
medicinal product, which is legally allowed once the data protection time of the dossier of the reference 
product has expired. For this kind of application, it has to be demonstrated that the pharmacokinetic profile 
of the product is similar to the pharmacokinetic profile of the reference product. The current application 
does not include a comparative bioavailability or bioequivalence study, but reference is made to fulfilling 
all requirements for a biowaiver. See paragraph II.3 “Clinical Aspects”. This generic product can be used 
instead of its reference product.  
 
No new pre-clinical and clinical studies were conducted, which is acceptable for this abridged application. 
 
No scientific advice has been given to the MAH with respect to these products, and no paediatric 
development programme has been submitted as this is not required for a generic application.  
 
CMD(h) referral 
Agreement between member states could not be reached during the MRP. A CMD(h) referral was 
therefore initiated. 
The grounds for referral were concerns with regard to the benefit/risk balance of a once daily dose of 600 
mg acetylcysteine in comparison to a 200 mg dose 3 times daily. The outcome of the referral was positive 
and is further discussed on page 7 of this report. 
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II SCIENTIFIC OVERVIEW AND DISCUSSION 
 
II.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 acetylcysteine, an established active substance described in the European 
Pharmacopoeia (Ph.Eur.). The active substance is freely soluble in water. The polymorphic form of the 
drug substance is consistent and identical to the USP Reference Standard. Furthermore, the MAH has 
demonstrated that differences in particle size of the drug substance do not affect the dissolution 
behaviour.  
 
The CEP procedure is used for the active substance. Under the official Certification Procedures of the 
EDQM of the Council of Europe, manufacturers or suppliers of substances for pharmaceutical use can 
apply for a certificate of suitability concerning the control of the chemical purity and microbiological quality 
of their substance according to the corresponding specific monograph, or the evaluation of reduction of 
Transmissible Spongiform Encephalopathy (TSE) risk, according to the general monograph, or both. This 
procedure is meant to ensure that the quality of substances is guaranteed and that these substances 
comply with the European Pharmacopoeia. 
 
Manufacturing process 
A CEP has been submitted; therefore no details on the manufacturing process have been included.  
 
Quality control of drug substance 
The drug substance specification is in line with the Ph.Eur. According to the CEP no additional 
specifications are considered necessary. Batch analytical data demonstrating compliance with the drug 
substance specification have been provided for three batches. 
 
Stability of drug substance 
Stability data on the active substance have been provided for thirteen production-scale batches stored at 
25°C/60% RH (36 or 72 months) and nine production-scale batches stored at 40°C/75% RH (6 months).  
All parameters remain relatively stable and well within specifications at both conditions when stored in 
current packaging. Based on the provided stability data, a re-test period of 5 years and the storage 
condition “Store in original package to protect from light” were granted. 
 
* 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  
Acetylcysteïne Alpex 600 mg are round, flat, white to yellowish tablets.  
 
The effervescent tablets are packed in polypropylene tablet containers with PE cap and desiccant or in 
aluminium/aluminium strips inside a carton box. 
 
The excipients are: sodium bicarbonate (E500) (equivalent to 115 mg of sodium), citric acid (E330), 
sucralose (E955), orange flavour (contains gum arabic (E414), butylated hydroxyanisole (E320), citric acid 
monohydrate (E330) and maltodextrin). 
 
Pharmaceutical development  
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The development of the product has been described, the choice of excipients is justified and their 
functions explained. Several compositions and manufacturing methods have been tested. Wet granulation 
was chosen as the commercial manufacturing method.  
Sufficient information with respect to the composition and the safety of the orange flavour has been 
provided. Comparative dissolution studies were conducted between Acetylcysteïne Alpex and the 
reference product Fluimucil 600 mg at pH 1.2, 4.5 and 6.8. These studies provided confirmation that the 
solubility characteristic of Acetylcysteïne Alpex effervescent tablets is not influenced by the pH of the 
medium and that the amount of active substance in the solution to be administrated is equivalent to that of 
reference product. No bioequivalence studies have been performed since the MAH applied for a 
biowaiver. The data included in the dossier is sufficient to support a biowaiver in accordance with 
Guideline on the Investigation of Bioequivalence. 
 
Manufacturing process  
The manufacturing method is a wet granulation process and consists of granulation, sieving, mixing and 
compression. The manufacturing process has been adequately validated according to relevant European 
guidelines. Process validation data on the product has been presented for three commercial-scale 
batches. The manufacturing process has been adequately described and validated. The product is 
manufactured using conventional manufacturing techniques.  
 
Control of excipients 
The excipients comply with either the Ph.Eur., the USP/NF or - for orange flavour - in-house 
specifications. These specifications are acceptable. 
 
Quality control of drug product 
The product specification includes tests for appearance, identity, assay, degradation, appearance of 
solution, pH, disintegration time, average weight, uniformity of dosage units, loss on drying, and 
microbiological quality. The release and end of shelf-life specifications are identical.  
The analytical methods have been adequately described and validated. Batch analytical data from the 
proposed production site have been provided on three batches, demonstrating compliance with the 
release specification. 
 
Stability of drug product 
Stability data on the product has been provided for three commercial-scale batches stored at 
25°C/60%RH (12 months), 30°/75%RH (12 months) and 40°C/75%RH (6 months). The conditions used in 
the stability studies are according to the ICH stability guideline. The batches were stored in a 
polypropylene tube with a polyethylene cap and desiccant with 10 tablets per tube.  
The stability results show that no changes are observed under all storage conditions and for all 
parameters tested. Also the in-use stability study of both tablet strengths did not show significant changes 
in any of the examined parameters.  
On the basis of the submitted data a shelf-life of 24 months can be granted for both tablet strengths, when 
stored in the original container to protect from moisture. Photostability has been demonstrated, however, 
as the condition “Store in original package, to protect from moisture” is applicable to effervescent tablets, 
the tablets will also be protected from light. After national approval the shelf life was extended to 3 years. 
Stability data has been provided demonstrating that the product remains stable for 10 days following first 
opening of the container.  
 
Specific measures concerning the prevention of the transmission of animal spongiform encephalopathies 
There are no substances of ruminant animal origin present in the product nor have any been used in the 
manufacturing of this product, so a theoretical risk of transmitting TSE can be excluded. 
 
II.2 Non-clinical aspects  
 
This product is a generic formulation of Fluimucil effervescent tablets, which is available on the European 
market. A non-clinical overview on the pharmacology, pharmacokinetics and toxicology has been 
provided, which is based on up-to-date and adequate scientific literature. The overview justifies why there 
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is no need to generate additional non-clinical pharmacology, pharmacokinetics and toxicology data. 
Therefore, the Board agreed that no further non-clinical studies are required. 
 
Environmental risk assessment 
The product is intended as a substitute for other identical products on the market. The approval of this 
product will not result in an increase in the total quantity of acetylcysteine released into the environment. It 
does not contain any component, which results in an additional hazard to the environment during storage, 
distribution, use and disposal. 
 
II.3 Clinical aspects 
 
Acetylcysteine is a well-known active substance with established efficacy and tolerability. 
A clinical overview has been provided, which is based on scientific literature. The overview justifies why 
there is no need to generate additional clinical data. Therefore, the member states agreed that no further 
clinical studies are required. 
 
Clinical pharmacokinetics 
This is a generic application for Acetylcysteïne Alpex effervescent tablets referring to Fluimicil® 
effervescent tablets as reference medicinal product. The N-acetylcysteïne effervescent tablets are 
dissolved in water before administration. Therefore, the test product is administered as an aqueous 
solution, at the same concentration of active substance as the innovator product. The excipients used for 
production of Acetylcysteïne Alpex 600 mg do not affect gastrointestinal transit, absorption, in-vivo 
solubility and stability of the active substance. Therefore, an exemption from in-vivo bioequivalence study 
is acceptable, in accordance with the guideline on the investigation of bioequivalence CPMP/EWP/ 
QWP/1401/98/Rev1.  
 
N-Acetylcysteine is rapidly absorbed with Tmax ~1 hour. N-acetylcysteine is predominantly eliminated by 
deactylation to cysteine in the liver. Elimination half-life is 2-6 hours. Studies of De Caro et al. and 
Borgström L et al. (1990) showed that the bioavailability of NAC following a single dose administration of 
600 mg NAC was higher (or at least equal) than the cumulative exposure to repeated 200 mg tid doses 
probably due to saturation of metabolism. No difference between single dose and repeated dosing was 
observed.  
 
Clinical efficacy and safety  
 
Efficacy 
The efficacy of acetylcysteine 3 x 200 mg was also established in a meta-analysis by Stey et al. The 
authors showed a relative benefit compared with placebo by reduction of exacerbations.  
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Table 1. N-acetylcysteine versus placebo in chronic bronchitis. Efficacy data 

 
 
The efficacy of acetylcysteine 600 mg was demonstrated by Pela et al in a 6-month study in patients with 
moderate to severe COPD comparing a formulation of acetylcysteine 600 mg/day on top of standard 
treatment and standard treatment on frequency and severity of exacerbations in patients suffering from 
chronic obstructive pulmonary disease (COPD). The number of exacerbations was decreased by 41% in 
the group of patients treated with acetylcysteine (for at least one exacerbation 46 versus 63 patients). Also 
the number of the patients with two or more exacerbations was lower in the acetylcysteine group (26%) 
than in the standard therapy group (49%).  
Furthermore, evaluation of the quality of life supported this finding.  
 
Table 2. Evaluation of the quality of life after the treatment period according to the patient 

 
 
This is supported by the finding of the meta-analysis of Grandjean in patients with chronic pulmonary 
disease in which different doses of acetylcysteine were included: daily dose of 400 mg (1 study), daily 
dose of 600 mg (5 studies), or 1200 mg (1 study). One other trial used a dose of 600 mg 3 times per 
week. 
The results of this meta-analysis showed a statistically significant effect size for acetylcysteine compared 
with placebo. The overall value of effect size was -1.37 (95% CI, -1.5 to -1.25). Sensitivity analyses did not 
significantly alter these results. In a subset analysis of trials with the number of acute exacerbations as a 
clinical end point, a mean difference of -0.32 clinical event (95% CI, -0.50 to -0.18) was found (i.e., a 23% 
decrease in the number of acute exacerbations compared with placebo). 
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Table 3. Double-blind, placebo-controlled trials of oral N-acetylcysteine in chronic bronchitis: Secondary 
selection of literature sources and major study features. 

 
 
The efficacy of acetylcysteine 3 x 200 mg was established in a meta-analysis by Stey et al. The authors 
showed a relative benefit compared with placebo by reduction of exacerbations. Overall, the degree of the 
reduction of exacerbation is comparable with the study of Pela et al. with acetylcysteine 600 mg OD and 
the meta-analysis of Grandjean with different dose regimens.  
 
Furthermore, Zuin et al. showed that both acetylcysteine 600 and 1200 mg/day were associated with a 
significantly higher proportion of patients achieving normalised CRP levels, a biomarker for inflammation, 
compared with placebo (52% and 90% vs. 19% of patients; p = 0.01) supporting the efficacy by biomarker 
for inflammation. 
 
Safety 
Acetylcysteine 600 mg OD or even 1200 mg OD is well tolerated. The most frequently reported adverse 
events are gastro-intestinal events, including heartburn, nausea, vomiting or diarrhea, seldom leading to 
withdrawal. In rare cases, urticaria, headache and fever were reported. The analysis of Sadowska et al. 
(2006) confirmed the safety and tolerance.  
Bronchoconstriction has been reported with acetylcysteine. Clinically overt acetylcysteine-induced 
bronchospasm occurs rarely and unpredictably.  
 
CMD(h) Referral 
Grounds  
The Concerned Member State considered the benefit/risk balance of a once daily dose 600 mg 
acetylcysteine in comparison to a 200 mg dose 3 times daily not favourable. Agreement on this matter 
could not be reached during the MRP. Therefore, a CMD(h) referral was initiated on 15 April 2013. 
 
Outcome 
After consideration of the MAH’s responses to the list of questions and the updated assessment report of 
the RMS, the referring CMS indicated that a positive benefit/risk balance had been shown and the 
application could be approved, but that the MAH should amend SPC sections 4.1 and 4.2. The procedure 
was positively concluded with agreed SPC revisions. 
 
Benefit/risk assessment  
Benefits  
The chemical-pharmaceutical documentation in relation to the product is of sufficient high quality in view 
of the present European regulatory requirements.  
In this application Fluimicil® 600 BRUIS, effervescent tablets is used as reference medicinal product. The 
N-acetylcysteïne effervescent tablets are dissolved in water before administration. Therefore, the test 
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product is administered as an aqueous solution, at the same concentration in active substance as the 
innovator product. The excipients used do not affect gastrointestinal transit, absorption, in-vivo solubility 
and stability of the active substance. Therefore, an exemption from in-vivo bioequivalence study is 
acceptable, conform the guideline on the investigation of bioequivalence CPMP/EWP/QWP/1401/98Rev1.  
 
From submitted literature it is made convincingly clear that acetylcysteine dosed as 600 mg OD has the 
same efficacy and safety profile as acetylcysteine dosed as 200 mg TID. 
The efficacy of acetylcysteine 600 mg OD was demonstrated by Pela et al., comparing a formulation of 
acetylcysteine 600 mg/day on top of standard treatment versus standard treatment for frequency and 
severity of exacerbations in patients suffering from chronic obstructive pulmonary disease (COPD). The 
number of exacerbations was decreased by 41% in the group of patients treated with acetylcysteine (for at 
least one exacerbation 46 versus 63 patients). Also the number of patients with two or more 
exacerbations was lower in the acetylcysteine group (26%) than in the standard therapy group (49%).  
This finding is supported by the meta-analysis with different dose regimens by Grandjean and with a 3 x 
200 mg regime by Stey. All three showed a comparable reduction of exacerbations.  
 
Risk 
Acetylcysteine 600 mg OD or even 1200 mg OD is well tolerated. The most frequently reported adverse 
events are gastro-intestinal events, including heartburn, nausea, vomiting or diarrhea, seldom leading to 
withdrawal. In rare cases, urticaria, headache and fever were reported. Bronchoconstriction have been 
reported with acetylcysteine. Clinically overt acetylcysteine-induced bronchospasm occurs rarely and 
unpredictably.  
 
Benefit-risk balance 
Overall, the benefit-risk profile of Acetylcysteïne Alpex 600 mg effervescent tablets is considered 
favourable. 
 
Risk management plan 
Acetylcysteine was first approved in 1963, and there is now more than 10 years post-authorisation 
experience with the active substance. The safety profile of acetylcysteine 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. The MAH committed to submit a Risk Management 
Plan (RMP) and Pharmacovigilance System Master File (PSMF) within 2 months after the end of 
procedure.  
 
Product information 
 
SPC 
The content of the SPC approved during the mutual recognition procedure is in accordance with that 
accepted for the reference product Fluimucil. 
The following revisions were made as a result of the CMD(h) referral: 
 
Modification in section 4.1, addition of ‘especially’: 
““Acetylcysteine is indicated in adults for the treatment of airway secretion in which a reduction in the 
viscosity of the bronchial secretions is required to facilitate expectoration, especially during periods of 
acute bronchitis.” 
 
Addition to section 4.2: 
“Acetylcysteine is used for symptomatic treatment and should not be used longer than 8 to 10 days 
without seeking for medical advice.“ 
 
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 5 participants, 
followed by two rounds with 10 participants each. Based on the results of the pilot test the text of the 
leaflet was changed. The revised mock-up was used during the first test round. During the first test round 
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practically all questions were answered correctly by almost all test participants and there was no reason to 
further change the text. During the second test round the same mock-up was used. All questions were 
correctly answered by all test participants and the text was not revised any further. In both test rounds, 
more than 90% of the questions were answered correctly. The readability test report is acceptable. 
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III OVERALL CONCLUSION AND BENEFIT-RISK ASSESSMENT  
 
Acetylcysteïne Alpex 600 mg, effervescent tablets has a proven chemical-pharmaceutical quality and is a 
generic form of Fluimucil 600 mg effervescent tablets. Fluimucil is a well-known medicinal product with an 
established favourable efficacy and safety profile.  
 
Since both the reference and current product are administered as an aqueous solution, at the same 
concentration of active substance, no bioequivalence study is deemed necessary. 
 
The MAH has provided written confirmation that systems and services are in place to ensure compliance 
with their pharmacovigilance obligations. 
 
The SPC is consistent with that of the reference product. The SPC, package leaflet and labelling are in the 
agreed templates. 
 
During the national registration procedure, there was no discussion in the Board. Acetylcysteïne Alpex 
600 mg, effervescent tablets was authorised in the Netherlands on 7 February 2011. 
 
During the MRP, the Board discussed the objections raised by the CMS in the meeting of 19 June 2013. 
The Board maintained its positive opinion. 
 
The CMS raised concerns with regard to the dosage regimen of 1 x 600 mg per day versus 3 x 200 mg. 
This issue was resolved during a CMD(h) referral. 
 
The concerned member state, on the basis of the data submitted, considered that essential similarity has 
been demonstrated for Acetylcysteïne Alpex 600 mg, effervescent tablets with the reference product, and 
have therefore granted a marketing authorisation. The CMD(h) referral was concluded positively on 24 
June 2013.  
 
The date for the first renewal will be: 24 June 2018. 
 
The following post-approval commitments have been made during the procedure: 
 
Pharmacovigilance  
- The MAH committed to submit a Risk Management Plan (RMP) within 2 months after the end of 

procedure.  
- The MAH committed to submit a Pharmacovigilance System Master File (PSMF) within 2 months after 

the end of procedure. 
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List of abbreviations 
 
ASMF   Active Substance Master File 
ATC   Anatomical Therapeutic Chemical classification 
AUC   Area Under the Curve 
BP   British Pharmacopoeia    
CEP   Certificate of Suitability to the monographs of the European Pharmacopoeia  
CHMP   Committee for Medicinal Products for Human Use  
CI   Confidence Interval 
Cmax   Maximum plasma concentration 
CMD(h) Coordination group for Mutual recognition and Decentralised procedure for 

human medicinal products  
CV   Coefficient of Variation 
EDMF   European Drug Master File 
EDQM   European Directorate for the Quality of Medicines 
EU   European Union 
GCP   Good Clinical Practice 
GLP   Good Laboratory Practice 
GMP   Good Manufacturing Practice 
ICH   International Conference of Harmonisation 
MAH   Marketing Authorisation Holder 
MEB   Medicines Evaluation Board in the Netherlands 
OTC   Over The Counter (to be supplied without prescription) 
PAR   Public Assessment Report 
Ph.Eur.   European Pharmacopoeia 
PIL   Package Leaflet 
PSUR   Periodic Safety Update Report 
SD   Standard Deviation 
SPC   Summary of Product Characteristics 
t½   Half-life 
tmax   Time for maximum concentration 
TSE   Transmissible Spongiform Encephalopathy 
USP   Pharmacopoeia in the United States 
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