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1. INTRODUCTION 

The first WHO consultative meeting on strengthening the quality management system in 
national control laboratories for vaccines was held at the WHO Regional Office for the Eastern 
Mediterranean in Cairo, Egypt, from 23 to 25 April 2007. Representatives from the Ministry of 
Health in Jordan and representatives from national regulatory authorities and national control 
laboratories from Egypt, Pakistan, Saudi Arabia, Syrian Arab Republic and Tunisia attended the 
meeting. 

The main objectives of the meeting were to: 

• update the knowledge of the participants on the laboratory quality management system for 
vaccines; 

• review general concepts and key elements and provide guidance to develop and implement 
a quality management system; 

• provide a brief on how to use the WHO vaccine national regulatory authority assessment 
tools for assessing gaps and strengths and for establishing an institutional development 
plan. 

Dr Belgacem Sabri, Director of Division of Health Systems and Services Development, 
WHO Regional Office for the Eastern Mediterranean, delivered the opening message on behalf 
of Dr Hussein A. Gezairy, WHO Regional Director for the Eastern Mediterranean. Dr. Gezairy 
pointed out that the national regulatory system for vaccines comprised the six critical control 
functions established by WHO to ensure that all vaccines could be evaluated for quality and 
safety and released into the market for use by national immunization programmes. Dr Gezairy 
noted that the present situation clearly indicated that none of the national regulatory authorities 
in the Eastern Mediterranean Region satisfied all of the six functions, and particularly the 
function related to the control of vaccines. The area that required most attention was that of the 
laboratory quality system. He said that the main purpose of the meeting was to describe the 
framework of a laboratory quality system in the context of the vaccine regulatory system; to 
provide information on the key elements of a quality system; to discuss how to identify and fill 
gaps and correct deviations in a quality system; and to provide guidance on how to implement a 
quality management system in order to ensure the quality, safety and efficacy of vaccines. The 
meeting would focus on important areas where the majority of the national control laboratories 
for vaccines had shortcomings in implementing a quality assurance mechanism. The WHO tools 
to assess the performance of the national vaccine control laboratory would also be discussed. 
These included the documentation system, qualification and validation processes, internal and 
external audit systems and biosafety programme. All of these were essential to achieving 
accurate and reliable results in the control of vaccines and to ensuring the quality of vaccines. 

The meeting was chaired by Dr Ali Muhaidat (Jordan) and Dr Ajmal Sohail (Pakistan). 
The programme and list of participants are included as Annexes 1 and 2, respectively. 
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2. QUALITY SYSTEM, CONTROL, ASSURANCE AND DOCUMENTATION 
SYSTEMS 

 Morag Fergusson, National Institute for Biological Standards and Control, UK 

National control laboratories require a laboratory quality system to demonstrate that 
analyses are performed by trained staff using authorized methods and suitable reagents and 
equipment. The quality standard followed by national control laboratories is ISO 17025, which 
is the world’s definitive standard for assuring the quality of data from a testing or calibration 
laboratory. The WHO national regulatory authority indicators for laboratory access are 
essentially based on the key concepts described in this standard. The documentation of a 
laboratory quality system includes a quality manual which describes policies, organization and 
management, audit and review, equipment, measurement traceability, methods and procedures, 
accommodation and environment, handling of test items, records, reports and complaints and 
anomalies. 

Study plans should be prepared for each vaccine or component which lists the tests to be 
performed and the pass/fail criteria, and their source, such as the product licence, WHO 
requirements or pharmacopoeial monographs. Standard operating procedures are authorized, 
detailed, written instructions for performing an operation which may describe the performance 
of a test (for batch release), equipment operation, calibration or maintenance and administrative 
procedures. Another essential item to be addressed is the policy on repeat testing and out-of-
specification results so that there are documented procedures for dealing with invalid data 
(statistical input) and out-of-specification results. This policy will include the number of repeat 
tests required and which samples should be tested e.g. new samples from the same final 
container lot or a fresh sample from the same bulk material, and whether results from valid tests 
should be combined or not. 

3. QUALIFICATION AND VALIDATION PROCESS 
 Olivier Detongre, Scientific Institute of Public Health, Belgium 

The objective of the qualification and validation process is to make sure that tests are 
performed by qualified staff. Personnel performing specific tasks should be qualified on the 
basis of appropriate education, training, experience and/or demonstrated skills, as required. The 
laboratory should have a policy and procedures for identifying training needs and for providing 
training for personnel. The effectiveness of training undertaken should be evaluated. A general 
annual training plan is issued by the management and covers all types of training for the staff of 
the organization. Specific training programmes are issued for new staff, staff with new 
responsibilities or for continuous training. The laboratory should maintain records of the relevant 
authorization(s), competence, educational and professional qualifications, training, skills and 
experience of all personnel, job descriptions and personnel files. 

In terms of equipment the laboratory needs to have procedures for planning, performing 
and documenting the equipment qualification process, particularly checks and calibrations 
before and during use, and if needed, intermediate tests are necessary. 
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The objective is to ensure that measuring equipment complies with the requirements for its 
intended use. A global policy should be developed covering all equipment and to plan an annual 
qualification programme for critical equipment. 

There are four levels of qualification: 

• selection of instruments and suppliers; 
• installation and release for use; 
• periodic and motivated instrument checks; 
• in-use instrument checks. 

The laboratory should write specific standard operating procedures for use, maintenance 
and qualification, with an indication of how to perform the qualification, frequency of 
qualification and the action to be taken in the event of failure. The laboratory should have 
recording and individual labelling rules in order to clearly and quickly identify the status of use. 
Traceability to the International System of Units (SI) is important. The laboratory should have a 
programme and procedure for the calibration of its reference standards. 

With validated methods, the laboratory should use test methods which meet the needs of 
the customer and which are appropriate for the tests it undertakes. The laboratory should confirm 
that it can properly operate standard methods before introducing the tests. The validation data 
should demonstrate that the proposed testing and acceptance criteria are sufficiently under 
control to guarantee reproducible quality of the method. 

The extent of required validation depends on various circumstances. 

• A formal validation study, according to the International Conference on Harmonisation 
(ICH) requirements, has to be performed for a newly developed method, or when for an 
existing method, validation data have to be completed. 

• A method transfer check (verification of suitability) has to be undertaken to show that 
under actual conditions of use in the individual laboratory the method is adequate (fit for 
use). 

System suitability testing is an integral part of many analytical procedures. The tests are 
based on the concept that the equipment, electronics, analytical operations and samples to be 
analysed constitute an integral system that can be evaluated as such. 

4. BIOSAFETY PROGRAMME 
 Bruce Jones, National Institute for Biological Standards and Control, UK 

The WHO biosafety programme is a resource to Member States for information, training 
and advocacy for laboratory biosafety procedures and practices. It coordinates an informal 
information-sharing network of international biosafety organizations and liaises with the United 
Nations (UN) on international regulations for the transport of biohazardous materials. The 
programme produces and revises a variety of technical information documents on biosafety. 



WHO-EM/VAC/001/E 
Page 4 

 

The overall goal of the WHO biosafety programme is to reduce, to the extent possible, the 
spread of disease caused by accidents or inappropriate handling or usage of pathogenic micro-
organisms. As part of this programme WHO has produced guidance in the form of a laboratory 
safety manual (Third edition, 2004). 

5. INTERNAL AND EXTERNAL AUDITS 
 Olivier Detongre, Scientific Institute of Public Health, Belgium 

The laboratory should periodically, and in accordance with a predetermined schedule and 
procedure, conduct internal audits of its activities to verify that its operations continue to comply 
with the requirements of the management system and with the concerned standard. 

An audit is a systematic, independent and documented process to obtain audit evidence 
and to determine the extent to which the quality system requirements are fulfilled. It can be an 
evaluation of an organization, system, process, project or product. An internal audit is 
undertaken by the organization itself and assists auditors in understanding an organization well 
as they have more time to check the quality system in depth. Auditors can provide 
recommendations for improvements. The cost of an internal audit covers the time of the auditors. 
An internal audit represents a self-declaration of conformity. An external audit is undertaken by 
an external organization. Its purpose is for control. Auditors need to understand the organization 
they are auditing as they have less time to check the quality system in depth. External auditors 
primarily point out non-conformities but may also provide recommendations. The cost of an 
external audit is more expensive than an internal audit. An official certification or registration of 
conformity is provided. 

The annual internal audit plan must be approved by the Director and should address all 
elements of the management system, including the testing activities. The cycle for internal 
auditing should normally be completed in one year for the whole institution. Such audits should 
be carried out according to procedure and by trained and qualified personnel, who are, wherever 
resources permit, independent of the activity to be audited. 

The phases of an audit are composed of the following 10 elements: audit plan; audit 
programme; audit preparation; opening meeting; collecting evidence; preparation; report; closing 
meeting; corrective actions and follow-up of non-conformities. 

Technical scope is a list of techniques covered by the quality system and for which the 
technical competence has been assessed by the auditors and has been found satisfactory. For 
external audits, the institution audited receives an official certification or registration of 
conformity with requirements of the standard. 

6. MONITORING THE IMPLEMENTATION OF WHO STANDARDS 
 Dianliang Lei, WHO headquarters 

WHO has played a key role for over 50 years in establishing the WHO international 
biological reference preparations and in developing WHO guidelines and recommendations on 
the production and control of biological products and technologies. These standards are based on 
wide scientific consultation and on international consensus and are intended to assist WHO 
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Member States in ensuring the consistent quality and safety of biological medicines and related 
in vitro biological diagnostic tests worldwide. These standards are adopted in whole or partially 
by Member States as the national requirements for biologicals and are used by the UN for 
prequalifying the vaccines purchased by the United Nations Children Fund (UNICEF) and other 
UN agencies. The reference preparations are used by a country to calibrate its national standards 
for determining the content/potency of products. 

It was recommended by the Expert Committee for Biological Standardization that the 
impact of WHO standards and guidelines on the quality of vaccines were assessed and that the 
implementation of the standards were better understood. WHO aims to develop strategies to 
monitor the implementation of WHO norms and standards in Member States, to strengthen the 
capacity to regulate biologicals globally, and in the long term, to ensure that only biological 
products of assured quality are used in health systems. This new project has been initiated with 
WHO starting to work with a group of staff of national control laboratories and through this 
network to assess the use of WHO standards through the means of a questionnaire. 

The main objectives of the project are to: 

• collect and analyse the feedback on WHO standards; 
• identify gaps and needs; 
• contribute to strengthening the regulatory capacity of national regulatory authorities; and 
• promote the implementation of WHO standards. 

An information exchange network of national control laboratories will be established. The 
focal point should be staff from (a) the national control laboratory or national regulatory 
authority of the producing country, or (b) procuring country with a well functioning quality 
control laboratory, or (c) organization responsible for biological reference preparations. The 
WHO Regional Office for the Eastern Mediterranean will be requested to provide assistance in 
identifying members and following up on implementation. 

7. WHO REQUIREMENTS—WHO TOOLS FOR ASSESSING THE LABORATORY 
ACCESS FUNCTION IN THE NATIONAL REGULATORY AUTHORITY FOR 
VACCINES 
Houda Langar, WHO/EMRO 

WHO’s goal is to ensure that 100% of vaccines used in all national immunization 
programmes are of assured quality. To achieve this goal, it is required that the national regulatory 
authority is independent from the manufacturer, fully functional and there are no unresolved 
confirmed reports of quality-related problems according to the Expert Committee for Biological 
Standardization recommendations on safety, efficacy and quality issued in WHO’s technical 
report series. 

The current situation shows that national regulatory authorities in countries of the Region 
are functional and have established an effective quality management system in the laboratory 
access function. 
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WHO recommends having access to the laboratory for controlling vaccines whenever it is 
needed. When there is a national control laboratory, any testing conducted should meet 
international standards of the quality system. The national control laboratory should have the 
relevant competencies to perform the tests and the results should be reliable, consistent, 
reproducible and traceable. 

WHO is requested to implement and develop the main quality management system 
components related to organization, human resources, equipment, documentation, process 
control, use of reference standards and reagents of assured quality, internal and external audits, 
biosafety, continuous process improvement and management of out-of-specification. For some 
time, WHO has been undertaking activities to improve the quality assurance of laboratories 
through: publishing guidelines in the form of WHO technical report series; disseminating 
international standards and other reference materials; advising on the preparation of national 
reference materials; advising on and assisting Member States in the establishment and 
functioning of national control laboratories; and organizing scientific meetings to ensure an up-
to-date and scientifically-valid consensus. 

The national regulatory authority assessment was initiated by WHO in 1997. A set of 
indicators was developed in 1998 for use as vaccine national regulatory authority assessment 
tools and has been revised regularly. 

WHO will continue to strengthen the quality management system in national control 
laboratories for vaccines by: undertaking national regulatory authority pre-assessment and 
assessment visits; providing technical assistance; capacity building (WHO global training 
network courses and workshops); organizing scientific meetings; developing WHO guidelines; 
and distributing reference standards. 

Some proposals have been made, such as the identification of a regional laboratory as a 
regional reference laboratory (to manage the biological standards), and the selection of some 
national control laboratories to be specialized for performing potency assays for all countries in 
the Region. 

In conclusion, the quality management system should be considered as a requirement to 
ensure valid, reliable and accurate results of vaccine controls. Through the implementation of the 
quality management system, risks will be prevented, deviations will be detected and addressed, 
and the costs of controls will be reduced. In addition to internal and external audits, the WHO 
national regulatory authority assessment tools can be used for assessing and monitoring the 
performance of national control laboratories. 

It has also been proposed that a regional network be established between national control 
laboratories to facilitate scientific exchanges and for mutual collaboration. 
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8. COUNTRY PRESENTATIONS ON THE SITUATION OF QUALITY 
MANAGEMENT SYSTEM IN NATIONAL CONTROL LABORATORIES FOR 
VACCINES 

Participants from each country presented information on the quality management system in 
the national control laboratory for vaccines. The information gave an indication of the 
organogram of national control laboratories, activities undertaken for vaccines, the status of the 
quality assurance system, strengths and weaknesses of quality management systems and future 
strategies. The main objective of this exercise was to obtain information on the situation of 
quality management systems including their organization and the capacities of national control 
laboratories. In conclusion, the existence of some issues related to the quality management 
system were noted, particularly related to the organization, policies and strategies for quality and 
control in addition to some issues related to limited financial resources and constraints to obtain 
biological materials. 

9. CONCLUSIONS 

All participants expressed a keen interest in improving the quality management system in 
national control laboratories for vaccines. The quality management system is not well 
implemented in all national control laboratories for vaccines. Many of the issues are common to 
laboratories and include limited financial and human resources and limited qualified staff. 
Policies for quality and control, as well as strategies and vision plans are not implemented. Some 
questions related to the control of the safety of plasma derivatives were asked by participants. 

A questionnaire was given to participants, which was intended to provide information on 
the implementation of WHO standards in countries. The questions included: 

• Which vaccines are used in the national immunization programme? 
• What is the source of vaccines used in the national immunization programme? 
• Is there a national control laboratory testing the quality of vaccines? 
• Are the WHO requirements for the vaccines which are used in your immunization 

programme adopted by your country? 
• Is the international reference preparation used in your country to calibrate your national 

reference for the following vaccines? 

An additional survey on implementation of WHO standards will be conducted through the 
network by means of questionnaires, meetings and site visits. The data collected will be analysed 
to provide information to the Expert Committee on Biological Standardization to assist the 
development and revision of WHO guidelines and reference materials. 

Participants were asked to develop an institutional development plan in tabular form, 
including for each indicator the required action, designated person responsible for the action, 
resources for the action and timescale for implementation to address the different issues in the 
quality system of the national laboratory for vaccines using the WHO indicators (and sub-
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indicators) as a basis. The objective of this exercise was to train the participants on the use of the 
WHO tools for assessing the laboratory access function. 

12. RECOMMENDATIONS 

To Member States 

1. Implement and improve the quality management system in national control laboratories. 

2. Develop a quality policy and a control policy and strategies and future plans for control 
activities. 

3. Select in the policy for the control of vaccines, the relevant tests to be performed. 

To WHO 

4. Develop guidance on which batch-release tests should be undertaken by national control 
laboratories, especially for imported vaccine lots that have already been batch-released by 
a functional national regulatory authority elsewhere in the world. 

5. Develop centres of excellence within the Region, such as one national control laboratory to 
manage biological standards, and to provide key biological reagents for the Region. Select 
one or two laboratories to develop expertise in key batch- release tests, such as potency 
assays, for the benefit of the Region. 

6. Establish a concept of mutual recognition between national control laboratories in order 
that batch-release testing can be rationalized within the Region. 
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Annex 1 

PROGRAMME 

Monday, 23 April 2007 
08:30–09:00 
 

Opening session 
Message of Dr Hussein A. Gezairy, Regional Director for the 
Eastern Mediterranean, delivered by Dr M.A. Jama, Deputy 
Regional Director for the Eastern Mediterranean 

09:00–09:15 Introduction and objectives, Dr Houda Langar 
09:15–09:55 Quality system, control and assurance and documentation systems, 

Dr Morag Ferguson 
09:55–10:10 Discussion 
10:25–10:55 Qualification and validation process, Dr Olivier Detongre 
10:55–11:10 Discussion 
11:10–11:30 Biosafety programme, Mr Bruce Jones 
11:30–11:45 Discussion 
11:45–12:05 Internal and external audits, Dr Olivier Detongre 
12:05–12:20 Discussion 
01:00–01:20 WHO requirements—WHO tools for assessing the laboratory 

access function in national regulatory authority for vaccines, Dr 
Houda Langar 

01:35–01:45 Introduction to the case studies, Dr Houda Langar 
01:45–03:15 Case study 1: Documentation required when a product is to be 

tested in accordance with the quality system, Dr Morag Ferguson 
03:30–05:00 Case study 2: Periodic checks of equipment in a laboratory 

performing batch release of vaccines, Dr Olivier Detongre 
Tuesday, 24 April 2007  
08:00–08:15 Monitoring the implementation of WHO standards, Dr Dianliang 

Lei 
08:15–08:30 Discussion 
08:30–08:35 Introduction to country presentations, Dr Houda Langar 
08:35–10:45 Country presentations and discussion on situation of quality 

management system in national control laboratories for vaccines, 
Participants from Egypt, Jordan, Pakistan, Saudi Arabia, Syrian 
Arab Republic and Tunisia 

11:00–12:30 Case study 3: Biosafety case study, Mr Bruce Jones 
01:15–02:45 Case study 4: Internal and external audits, Dr Olivier Detongre 
03:00–03:10 Introduction to the preparation of the institutional development 

plan, Dr Houda Langar 
03:10–05:00 Preparation of the institutional development plan, National 

working group 
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Wednesday, 25 April 2007  
08:30–8:40 Introduction to the presentation of the institutional development 

plan, Dr Houda Langar 
08:40–10:40 Presentation and discussion of institutional development plan, 

Participants from Egypt, Syrian Arab Republic, Tunisia 
11:00–01:00 Continuation of the presentation and discussion of institutional 

development plan, Participants from Pakistan, Saudi Arabia 
01:00–01:30 Closing session 
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Annex 2 

LIST OF PARTICIPANTS 

EGYPT 
Dr Faten Fathallah 
Chairman Egyptian National Regulatory Authority 
Cairo 

JORDAN 
Dr Ali Muhaidat 
Ministry of Health 
Amman 

Dr Imad El Bayari 
Ministry of Health 
Amman 

PAKISTAN 
Mr Ajmal Sohail 
Assistant Drugs Controller 
National Control Laboratory 
Islamabad 

SAUDI ARABIA 
Dr Riyadh M. Al Ashban 
Director of Vaccine Quality Assurance 
Central Laboratory 
Ministry of Health 
Riyadh 

SYRIAN ARAB REPUBLIC 
Dr Jamal Al Yousef Al Karrad 
Public Health Laboratory Directorate 
Damascus 
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TUNISIA 
Dr Leyla Oueslati 
Responsible Laboratoire de contrôle des vaccins in the Laboratoire National de Contrôle des 
Medicaments 
Ministry of Health 
Tunis 

Dr Abdelhamid Chirchi 
Responsible assurance qualite au laboratoire de contrôle des vaccins 
Tunis 

WHO SECRETARIAT 

Dr Belgacem Sabri Director, Health Systems and Services Development, 
WHO/EMRO 

Dr David Wood   Coordinator, FCH/IVB/QSS, WHO/HQ 
Dr Dianliang Lei   FCH/IVBQSS, WHO/HQ 
Dr Houda Langar   Regional Adviser Vaccines, WHO/EMRO 
Dr Said Salah Youssouf  Regional Adviser, Vaccine Preventable Diseases and Immunization
     WHO/EMRO 
Dr Mohamed Elmi  Regional Adviser, Food Safety, WHO/EMRO 
Dr Mohamed Bin Shahna Technical Officer, Essential Drugs and Biologicals, WHO/EMRO 
Dr Olivier Detongre  Temporary Adviser, WHO/EMRO 
Dr Morag Ferguson  Temporary Adviser, WHO/EMRO 
Mr Bruce Jones   Temporary Adviser, WHO/EMRO 
Mrs Hala Hassan   Secretary, WHO/EMRO 
Ms Heba El Khoudary Secretary, WHO/EMRO 


