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Date: 30.06.2017
This module reflects the scientific discussion for the approval of Azibiot NEO. The procedure was finalised at 20.12.2016.  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 Azibiot NEO 20 mg/ml powder for oral suspension and Azibiot NEO 40 mg/ml powder for oral suspension, from KRKA, d.d, Novo mesto, Slovenia. 

The product is indicated for the treatment of the following bacterial infections induced by micro-organisms susceptible to azithromycin:

- acute bacterial sinusitis (adequately diagnosed)

- acute bacterial otitis media (adequately diagnosed)

- pharyngitis, tonsillitis

- acute exacerbation of chronic bronchitis (adequately diagnosed)

- mild to moderately severe community acquired pneumonia

- infections of the skin and soft tissues of mild to moderate severity e.g. folliculitis, cellulitis, erysipelas

- uncomplicated Chlamydia trachomatis urethritis and cervicitis.
A comprehensive description of the indications and posology is given in the SmPC.”

The marketing authorisation for medicinal product Azibiot NEO 40 mg/ml has been granted pursuant to Article 10(1) of Directive 2001/83/EC (generic application) and medicinal product Azibiot NEO 20 mg/ml has been granted pursuant to Article 10(3) of Directive 2001/83/EC (hybrid application).
II. Quality aspects

II.1 Introduction

Azibiot NEO is a macrolide antibiotic belonging to the azalide group. The molecule is constructed by adding a nitrogen atom to the lactone ring of erythromycin A. The mechanism of action of azithromycin is based upon the suppression of bacterial protein synthesis by means of binding to the ribosomal 50s sub-unit and inhibition of peptide translocation.
The pharmaceutical form of Azibiot NEO is powder for oral suspension.
Product is packed in bottle (brown glass) with child-resistant PP/PE screw cap with retaining ring.

II.2 Drug Substance

The drug substance is described in the European Pharmacopoeia (Ph.Eur). It is white or almost white powder, practically insoluble in water, freely soluble in anhydrous ethanol and methylene chloride. 

Valid Certificate of Suitability has been granted for the manufacturer of drug substance.
Azithromycin is known to exist in different polymorphic crystalline forms. The thermodynamically stable form is the azithromycin dihydrate, which is also the form present in the marketed drug products of azithromycin and in KRKA’s formulation. Comparison of x-ray powder diffraction pattern of azithromycin dihydrate and diffraction pattern of API after 42 months at 25°C/60% RH proves that the polymorphic form of azithromycin dihydrate is stable. 

The re-test period of the active substance Azithromycin dihydrate is 2 years if stored in a double polyethylene bag placed in a paper drum.

II.3 Medicinal Product

The product is white to almost white powder. Ready for use suspension is a homogenous suspension from pale yellow to brownish yellow colour. 

The aim of the development was to have the same/similar qualitative composition as the reference product and to target optimal properties of the powder such as flowability and optimal pH of the reconstituted suspension.

pH comparable to reference product has been achieved by addition of tribasic sodium phosphate and flow properties of bulk powder have been achieved by addition of silica colloidal anhydrous.

Dry mixing has been chosen as appropriate technological process. The effect of silica, colloidal anhydrous added in different amounts has been studied with respect to flow properties of the powder.
The proposed specification parameters of the final product are generally acceptable. Ph.Eur thresholds for impurities are applied, the assay value 95,0-105,0 % is in accordance with the accepted limit.

The shelf-life of the medicinal product is 2 years.
III. Non-clinical aspects

Pharmacodynamic, pharmacokinetic and toxicological properties of azithromycin are well known. As azithromycin is a widely used, well-known active substance, the applicant has not provided additional studies and further studies are not required. Overview based on literature review is, thus, appropriate.
The excipients used in Azibiot NEO powder for oral suspension are well known excipients, widely used in the pharmaceutical industry for oral preparations for decades. There are no toxicological concerns over the excipients. 

Since Azibiot NEO 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

Bioequivalence studies
To support the application, the applicant has submitted as report one bioequivalence study titled: “Comparative, single-dose, 2-way cross-over bioavailability study of azithromycin 40 mg/ml formulations in healthy male volunteers under fasting condition“. 

Test product: Azithromycin 40 mg/ml powder for oral suspension (Krka d.dd, Slovenia) Reference product: Zithromax Trockensaft 600 mg, 200 mg/5ml powder for oral suspension (Pfizer Pharma Gmbh., Germany).

Table 1. Pharmacokinetic data for Azithromycin in the bioavailability study
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Table 2. Bioequivalence evaluation data for Azithromycin in the bioavailability study
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Based on the submitted bioequivalence study Azibiot NEO 40 mg/ml powder for oral suspension is considered bioequivalent with Zithromax Trockensaft 600 mg, 200 mg/5 ml powder for oral suspension.
Biowaiver
Applicant requested biowaiver for Azithromycin 20 mg/ml powder for oral suspension.

The submitted publications show that the pharmacokinetics of azithromycin are linear within the dose range of 250 mg to 1000 mg.
Justification for biowaiver is acceptable.
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 Azibiot NEO.
- Updated Summary table of safety concerns stated in RMP

	Important identified risks
	Arrhythmia, torsades de pointes, QT prolonged

Hepatic Impairment

Clostridium difficile associated diarrhea

Anaphylaxia

Severe skin reactions (including Stevens-Johnson syndrome and Toxic Epidermal Necrolysis)

DRESS syndrome (Drug rash with Eosinophilia and Systemic Symptoms)

Drug-drug interaction with digoxin or cyclosporine

Hearing impairment



	Important potential risks
	Drug-drug interactions with ergot derivatives and coumarin-type oral anticoagulants

Superinfection

Pyloric stenosis in newborns

Interaction with CYP3A4 inhibitor Cisaprid

Interaction with Terfenadine



	Missing information
	Safety and efficacy for the prevention or treatment of Mycobacterium avium Complex in children

Pregnancy and breast-feeding


 - Updated Summary of Safety Concerns and Planned Risk Minimisation Activities stated in RMP

	Safety Concern
	Routine Risk Minimisation Measures
	Additional Risk Minimisation Measures

	Important Identified Risks

	Arrhythmia, torsades de pointes, QT  prolonged
	(Proposed) content in SPC

4.2 Posology and method of

administration

Elderly patients

The same dosage as in adult patients is used in the elderly. Since elderly patients can be patients with ongoing proarrhythmic conditions a particular caution is recommended due to the risk of developing cardiac arrhythmia and torsades de pointes. (see Section 4.4).

4.4 Special warnings and

precautions for use

Prolonged cardiac repolarization and QT interval, imparting a risk of developing cardiac arrhythmia and torsades de pointes, have been seen in treatment with macrolides, including azithromycin (see section 4.8). Therefore as the following situations may lead to an increased risk for ventricular arrhythmias (including torsade de pointes) which can lead to cardiac arrest, azithromycin should be used with caution in patients with ongoing proarrhythmic conditions (especially women and elderly patients) such as patients:(((With congenital or documented QT prolongation

((Currently receiving treatment with other active substances known to prolong QT interval such as antiarrhythmics of classes IA (quinidine and procainamide) and III (dofetilide, amiodarone and sotalol), cisapride and terfenadine, antipsychotic agents such as pimozide, antidepressants such as citalopram; and fluoroquinolones such as moxifloxacin and levofloxacin;

((With electrolyte disturbance, particularly in cases of hypokalaemia and hypomagnesemia

((With clinically relevant bradycardia, cardiac arrhythmia or severe cardiac insufficiency. 

4.5 Interaction with other medical products and other forms of interaction.

Azithromycin should not be used concomitantly with other active substances that prolong the QT interval (See Section 4.4).

4.8 Undesirable effects

Cardiac disorders

Torsades de pointes (See Section 4.4), arrhythmia (See Section 4.4) including ventricular, electrocardiogram QT prolonged (see section 4.4)

5.3 Preclinical safety data

Electrophysiological investigations have

shown that azithromycin prolongs the QT

interval.

Prescription only medicine
	None proposed

	Hepatic Impairment
	(Proposed) content in SPC

4.2 Posology and method of

administration

Patients with hepatic impairment: Dose adjustment is not required for patients with mild to moderate hepatic dysfunction. In patients with severe hepatic illness, azithromycin must be used with caution (see section 4.4).

4.4 Special warnings and

precautions for use

Since liver is the principal route of elimination for azithromycin, the use of azithromycin should be undertaken with caution in patients with significant hepatic disease. Cases of fulminant hepatitis potentially leading to life-threatening liver failure have been reported with azithromycin (see Section 4.8) Some patients may have had pre-existing hepatic disease or may have been taking other hepatotoxic medicinal products. In case of signs and symptoms of liver dysfunction, such as rapid developing asthenia associated with jaundice, dark urine, bleeding tendency or hepatic encephalopathy, liver function tests/ investigations should be performed immediately. Azithromycin administration should be stopped if liver dysfunction has emerged. 

4.8 Undesirable effects

Hepatobiliary disorders: Hepatic function abnormal, jaundice cholestatic (rare) Hepatic failure (which has rarely resulted in death) (see section 4.4) hepatitis fulminant, hepatic necrosis (not known)

5.2 Pharmacokinetic

properties

Hepatic insufficiency

In patients with mild to moderate hepatic impairment, there is no evidence of a marked change in serum pharmacokinetics of azithromycin compared to normal hepatic function. In these patients, urinary recovery of azithromycin appears to increase perhaps to compensate for reduced hepatic clearance.

Prescription only medicine.
	None proposed

	Clostridium difficile

associated diarrhea
	(Proposed) content in SPC

Warning in section 4.4 of the SPC that pseudomembranous colitis has been reported with the use of macrolide antibiotics. This diagnosis should therefore be considered in patients who develop diarrhoea after starting treatment with azithromycin. Should pseudomembranous colitis be induced by azithromycin,  anti-peristaltics should be  contraindicated.  Mentioned as side effect in  section 4.8 Undesirable effects.  Prescription only medicine.
	None proposed

	Anaphylaxia
	(Proposed) content in SPC

Contraindication in section 4.3  of the SPC; warning in section  4.4 that rare serious allergic

reactions including anaphylaxis  (rarely fatal), have been reported.  This is also mentioned as side  effect in section 4.8 Undesirable  effects.

Prescription only medicine.
	None proposed

	Severe skin reactions

(including Stevens-Johnson  syndrome and Toxic  Epidermal Necrolysis)
	(Proposed) content in SmPC

Warning in section 4.4 of the SPC

Serious allergic reactions including dermatologic reactions as Stevens-Johnson syndrome and Toxic Epidermal Necrolysis (rarely fatal) have been reported with azithromycin. The drug should be discontinued and appropriate therapy should be instituted. This is also mentioned as side effect in section 4.8 Undesirable effects

Prescription only medicine
	None proposed

	DRESS syndrome (Drug rash with Eosinophilia and

Systemic Symptoms)
	Proposed) content in SmPC

Warning in section 4.4 of the SPC

Serious allergic reactions including Drug rash with Eosinophilia and Systemic Symptoms (DRESS) have been reported with azithromycin. The drug should be discontinued and appropriate therapy should be instituted. This is also mentioned as side effect in section 4.8 Undesirable effects. 

Prescription only medicine
	None proposed

	Drug-drug interaction with  digoxin or cyclosporine
	(Proposed) content in SmPC Serum levels of digoxin or cyclosporine could be elevated if they were administered concomitant with azithromycin. Mentioned in section 4.5 of the SPC - Interaction with other medical products and other forms of interaction.

Prescription only medicine
	None proposed

	Hearing impairment
	(Proposed) content in SmPC Hearing impairment including deafness can occur. This is mentioned as side effect in section 4.8 Undesirable effects and in section 4.9 Overdose. 

Prescription only medicine
	None proposed

	Important Potential Risks

	Superinfection
	(Proposed) content in SmPC As with any antibiotic preparation, observation for signs of superinfection with nonsusceptible organisms, including fungi is recommended. Mentioned in section 4.4 of the SPC - Special warnings and precautions for use and also as side effect in section 4.8 Undesirable effects

Prescription only medicine
	None proposed

	Drug-drug interactions with  ergot derivatives and  coumarin-type oral

anticoagulants
	Proposed) content in SmPC There are possible interactions between azithromycin and ergot derivatives or coumarin drugs. This is included In section 4.4 Special warning and precautions for use and in section 4.5 of the SmPC - Interaction with other medical products and other forms of interaction.

Prescription only medicine

	None proposed

	Pyloric stenosis in newborns
	(Proposed) content in SmPC Following the use of azithromycin in neonates (treatment up to 42 days of life), infantile hypertrophic pyloric stenosis (IHPS) has been reported. Parents and caregivers should be informed to contact their physician if vomiting or irritability with feeding occurs. This is included In section 4.4 Special warning and precautions for use. 

Prescription only medicine
	None proposed

	Interaction with CYP3A4

inhibitor Cisaprid
	(Proposed) content in SPC 4.4 Special warnings and precautions for use

Prolonged cardiac repolarization and QT interval, imparting a risk of developing cardiac arrhythmia and torsades de pointes, have been seen in treatment with macrolides, including azithromycin (see section

4.8). Therefore as the following  situations may lead to an increased  risk for ventricular arrhythmias  (including torsade de pointes) which  can lead to cardiac arrest,  azithromycin should be used with  caution in patients with ongoing  proarrhythmic conditions (especially  women and elderly patients) such as  patients:

Currently receiving treatment  with other active substances  known to prolong QT interval  such as antiarrhythmics of classes  IA (quinidine and procainamide)  and III (dofetilide, amiodarone  and sotalol), cisapride and  terfenadine, antipsychotic agents  such as pimozide, antidepressants  such as citalopram; and  fluoroquinolones such as  moxifloxacin and levofloxacin.  4.5 Interaction with other  medicinal products and other  forms of interaction

Cisapride is metabolized in the  liver by the enzyme CYP 3A4.  Because macrolides inhibit this  enzyme, concomitant administration of cisapride may  cause the increase of QT interval  prolongation, ventricular  arrhythmias and torsades de  pointes.

Prescription only medicine
	None proposed

	Interaction with Terfenadine
	(Proposed) content in SPC

4.4 Special warnings and

precautions for use

Prolonged cardiac repolarization  and QT interval, imparting a risk  of developing cardiac arrhythmia  and torsades de pointes, have been  seen in treatment with macrolides,  including azithromycin (see  section 4.8). Therefore as the  following situations may lead to  an increased risk for ventricular  arrhythmias (including torsade de  pointes) which can lead to cardiac  arrest, azithromycin should be  used with caution in patients with  ongoing proarrhythmic conditions  (especially women and elderly  patients) such as patients:  Currently receiving treatment  with other active substances  known to prolong QT interval  such as antiarrhythmics of classes  IA (quinidine and procainamide)  and III (dofetilide, amiodarone  and sotalol), cisapride and  terfenadine, antipsychotic agents  such as pimozide, antidepressants  such as citalopram; and  fluoroquinolones such as  moxifloxacin and levofloxacin.

4.5 Interaction with other  medicinal products and other  forms of interaction

Terfenadine: Pharmacokinetic  studies have reported no evidence  of an interaction between  azithromycin and terfenadine.  There have been rare cases  reported where the possibility of  such an interaction could not be  entirely excluded; however therewas no specific evidence that such  an interaction had occurred.

Prescription only medicine
	None proposed

	Missing Information

	Safety and efficacy for the prevention or treatment of Mycobacterium avium

Complex in children
	(Proposed) content in SmPC  Safety and efficacy for the  prevention or treatment of  Mycobacterium Avium Complex  (MAC) in children have not been  established. This is included In  section 4.4 Special warning and  precautions for use.

Prescription only medicine
	None proposed

	Pregnancy and breast

feeding
	(Proposed) content in SPC

Warning in section 4.6 that there  are no adequate data from the use  of Azithromycin in pregnant  women. In reproduction toxicity  studies in animals azithromycin  was shown to pass the placenta,  but no teratogenic effects were  observed. The safety of  azithromycin has not been  confirmed with regard to the use  of the active substance during  pregnancy. Therefore,  Azithromycin should only be used  during pregnancy if definitely  indicated.

Information in section 4.6 that  there are no data on the possible  effects of azithromycin on male or  female fertility. Human data are  lacking.  Azithromycin has been reported to  be secreted into human breast  milk, but there are no adequate  and well-controlled clinical  studies in nursing women that  have characterized the  pharmacokinetics of azithromycin  excretion into human breast milk.

Prescription only medicine
	None proposed


V. User consultation
A user consultation with target patient groups on the package information leaflet (PIL) has been performed on the basis of a bridging report making reference to Azithromycin-HECpharm 500 mg film-coated tablets, DE/H/3093/001-002. The bridging report submitted by the applicant has been found acceptable.

VI. Overall conclusion, benefit/risk assessment and recommendation

The quality of the medicinal product Azibiot NEO is acceptable and no new non-clinical or clinical safety concerns have been identified. The benefit/risk ratio is considered to be positive.
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