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This module reflects the scientific discussion for the approval of Ceftazidim ASH 1 g and 2 g. The procedure was finalised at 29.02.2024.  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, State Institute for Drug Control, Slovakia, have granted a marketing authorisation for Ceftazidim ASH 1 g prášok na injekčný/infúzny roztok and Ceftazidim ASH 2 g prášok na injekčný/infúzny roztok, from ASH s.r.o., Košice. 

The product is indicated for adults and children, including neonates (from birth) for the treatment of following infections:

• Nosocomial pneumonia 

• Broncho-pulmonary infections in cystic fibrosis 

• Bacterial meningitis 

• Chronic suppurative otitis media 

• Malignant otitis externa 

• Complicated urinary tract infections
• Complicated skin and soft tissue infections 
• Complicated intra-abdominal infections 

• Bone and joint infections 

• Peritonitis associated with dialysis in patients on CAPD.
Treatment of patients with bacteraemia that occurs in association with, or is suspected to be associated with, any of the infections listed above.
Management of neutropenic patients with fever that is suspected to be due to a bacterial infection. 

Peri-operative prophylaxis of urinary tract infections (UTI) for patients undergoing trans-urethral resection of prostate (TURP).
A comprehensive description of the indications and posology is given in the SmPC.

The marketing authorisation has been granted pursuant to Article 10.1 of Directive 2001/83/EC.

II. Quality aspects

II.1 Introduction

The medicinal product Ceftazidim ASH is a powder for solution for injection/infusion and it has been authorised in two strengths: 1 g (Ceftazidim ASH 1 g) and 2 g (Ceftazidim ASH 2 g). The active substance is a hydrate form, i.e. ceftazidime pentahydrate and the only excipient is sodium carbonate. Both components are of compendial quality. The product is packed in a type III clear glass vial with a bromobutyl rubber stopper and an aluminium/plastic flip-off overseal.

II.2 Drug Substance

The active substance is ceftazidime pentahydrate which is a hydrate form of ceftazidime. The chemical name is 

(6R,7R)-7-[[(2Z)-2-(2-Aminothiazol-4-yl)-2-[(1-carboxy-1-methylethoxy)imino]acetyl]amino]-8-oxo-3-[(pyridin-1-ium-1-yl)methyl]-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylate pentahydrate. There are two stereogenic centers in the molecule. It is a known active substance, described in the European Pharmacopoeia.

The quality of the active substance is referred to European Pharmacopoeia monograph number 1405. Ceftazidime pentahydrate is manufactured in a sterile grade and it is further processed into a sterile mixture of ceftazidime pentahydrate with sodium carbonate for injection which is also referred to the relevant European Pharmacopoeia monograph number 2344. In the pharmacopoeia, this is described as a sterile mixture of ceftazidime pentahydrate (1405) and anhydrous sodium carbonate (0773). The sterile mixture is rather considered to be an intermediate in the finished product. CEP procedure has been followed for both, ceftazidime pentahydrate, as well as the sterile mixture.

The manufacturing process, process controls and active substance characterisation are covered by the EDQM Certificates of Suitability for both, ceftazidime pentahydrate, as well as the sterile mixture.

A valid QP declaration was provided by the QP of the proposed batch release site. A valid EU GMP certificate in relation to the manufacture of sterile active substance has also been presented whereby it had been clarified that the inspection had been performed taking into consideration the principles of GMP for medicinal products, namely in terms of the sterilisation of active substances. Both, the active substance and the sterile mixture are aseptically prepared.

Two sets of active substance specifications are concerned, one for ceftazidime pentahydrate and the other for the sterile mixture of ceftazidime pentahydrate with sodium carbonate for injection. Both specifications comply with the requirements of European Pharmacopoeia and ICH Q3A and they had been assessed by the EDQM for the grant of the CEPs. Batch analysis data were provided; the results are within the specifications and consistent from batch to batch.

With regard to stability, re-test period of 24 months had been granted for ceftazidime pentahydrate in the CEP and the relevant stability data were also provided for the sterile mixture. These data support a re-test period of 24 months.
II.3 Medicinal Product

The finished product consists of the sterile mixture only. This means it consists of ceftazidime pentahydrate, which is the active substance per se, and sodium carbonate. It is a white or pale-yellow powder blend and it is packed in a type III clear glass vial with a bromobutyl rubber stopper and aluminium/plastic flip-off overseal.
The finished product has been developed on the basis of the reference product. As the formulation is very simple pharmaceutical development had also been straightforward. The finished product is manufactured by aseptic filling of the vials.

The finished product specification parameters and limits were adequately set in line with ICH Q6A and were considered acceptable for this type of dosage form.
Real-time data for the finished product stored under conditions 30°C/75% RH covering 24 months were available. The proposed product was shown to be stable when stored in the proposed container. At accelerated storage conditions 40°C/75% RH, both strengths were shown to be stable for 6 months when stored in the proposed container. No out of specification results were reported. Hence, the extrapolation of shelf life of up to 12 months is accepted.
The active substance is considered photosensitive on the basis of the requirements of the Ph. Eur. monograph no. 2344 (ceftazidime pentahydrate with sodium carbonate for injection) which recommends protection from light.

Based on the available stability data, the proposed shelf-life of 3 years and storage conditions “This medicinal product does not require any special temperature storage conditions. Store in the original package. Keep in the outer carton in order to protect from light.”, as stated in the SmPC (section 6.3) are acceptable.
II.4 Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the active substance, sterile mixture as product intermediate and finished product was presented in a suitable manner. The results of tests carried out indicate consistency and uniformity of important product quality characteristics, and these in turn lead to the conclusion that the product should have a satisfactory and uniform performance in clinical use.

The quality of the product is considered acceptable when used in accordance with the conditions defined in the SmPC.

III. Non-clinical aspects
III.1 Introduction
Pharmacodynamic, pharmacokinetic and toxicological properties of ceftazidime are well known. As ceftazidime 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.

III.2 Ecotoxicity/environmental risk assessment (ERA)

Since Ceftazidim ASH 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. 

III.3 Discussion on the non-clinical aspects

Submitted non-clinical data are sufficient concerning the legal basis of the proposed medicinal product. 
IV. Clinical aspects

IV.1 Pharmacokinetics

After intramuscular administration of 500 mg and 1 g of ceftazidime, peak plasma levels of 18 and 37 mg/l, respectively are achieved rapidly. Five minutes after intravenous bolus injection of 500 mg, 1 g or 2 g, plasma levels are 46, 87 and 170 mg/l, respectively. The kinetics of ceftazidime are linear within the single dose range of 0.5 to 2 g following intravenous or intramuscular dosing.

The serum protein binding of ceftazidime is low at about 10%. Concentrations in excess of the MIC for common pathogens can be achieved in tissues such as bone, heart, bile, sputum, aqueous humour, synovial, pleural and peritoneal fluids. Ceftazidime crosses the placenta readily, and is excreted in the breast milk. Penetration of the intact blood-brain barrier is poor, resulting in low levels of ceftazidime in the CSF in the absence of inflammation. However, concentrations of 4 to 20 mg/l or more are achieved in the CSF when the meninges are inflamed.

Ceftazidime is not metabolised. After parenteral administration plasma levels decrease with a half-life of about 2 h. Ceftazidime is excreted unchanged into the urine by glomerular filtration: approximately 80 to 90 % of the dose is recovered in the urine within 24 h. Less than 1% is excreted via the bile.
Biowaiver
Due to intravenous route of administration, the bioequivalence study between Ceftazidim ASH and the Reference Product has not been performed. Furthermore, the proposed medicinal product contains the same drug substance, at the same strengths, in the same pharmaceutical form, with the same excipients as the Reference Product. The submission of bioequivalence study comparing Test and Reference Product can be, therefore, waived. 
IV.2 Pharmacodynamics

Pharmacotherapeutic group: Antibacterials for systemic use. Third generation cephalosporins. 

ATC code: J01DD02 
Mechanism of action:

Ceftazidime is a third-generation cephalosporin and inhibits the penicillin binding proteins (PBPs), enzymes involved in bacterial cell wall synthesis, resulting in malformed cell wall or cell lysis. The third generation cephalosporins are characterised by improved stability to beta-lactamases as well an increased activity against gram-negative bacteria. Many of the third-generation cephalosporin possess an aminothiazolyl moiety in the R2. These cephalosporins are characterized by improved stability to beta-lactamases as well as increased activity against gram-negative bacteria. The third generation cephalosporins were developed by biochemically modifying the basic cephalosporin molecule to increase binding to bacterial PBP sites in the cell wall. Substitution of an aminothiazole ring at the acyl side chain at C7 increases drug binding to the PBPs of gram-negative bacteria and thus enhances the spectrum of activity and potency of these drugs. Moreover, in ceftazidime a propylcarboxy group has been added to increase resistance to beta-lactamases.
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 Ceftazidim ASH.

- Summary table of safety concerns as approved in RMP

	Important identified risks
	None

	Important potential risks
	None 

	Missing information
	None 


Pharmacovigilance Plan 

Routine pharmacovigilance is suggested and no additional pharmacovigilance activities are proposed by the applicant, which is endorsed.

Risk minimisation measures

Routine risk minimisation is suggested and no additional risk minimisation activities are proposed by the applicant, which is endorsed.

IV.4 Discussion on the clinical aspects
Submitted clinical data are sufficient concerning the legal basis of the proposed medicinal product. 
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 medicinal products Zavicefta and Fortum. The bridging report submitted by the applicant has been found acceptable.

VI. Overall conclusion, benefit/risk assessment and recommendation

The Marketing authorisation application for Ceftazidim ASH 1 g and 2 g contains adequate quality, nonclinical and clinical data and is approvable. 
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