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1. INTRODUCTION 

An intercountry meeting of national coordinators for laboratory containment of wild 
polioviruses and potentially infectious materials was held in Cairo, Egypt, from 11–12 March 
2001. Participants included representatives from Bahrain, Cyprus, Djibouti, Egypt, Islamic 
Republic of Iran, Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya, Morocco, Oman, 
Pakistan, Qatar, Saudi Arabia, Sudan, Syrian Arab Republic and Tunisia. 

Dr M.H. Wahdan, Special Advisor to the Regional Director on Poliomyelitis 
Eradication, welcomed the participants and addressed them on behalf of Dr Hussein A. 
Gezairy, WHO Regional Director for the Eastern Mediterranean. The Regional Director 
commented on the significant progress that was being made internationally and regionally 
towards attaining the poliomyelitis eradication goal. He also emphasized that the meeting was 
being held to discuss the strategies that could be used by countries to minimize the risk of 
infection caused by inappropriate handling in laboratories of poliovirus-containing biological 
materials. 

Dr Hinda Triki ( Tunisia) was elected as Chairman and the programme of the meeting 
was endorsed. The programme and list of participants of the meeting are included as Annexes 
1 and 2, respectively. 

2. REGIONAL PROGRESS TOWARDS POLIOMYELITIS ERADICATION 
Dr Faten Kamel, Medical Officer, Poliomyelitis Eradication, WHO/EMRO 

Significant progress has been made toward interruption of wild poliovirus transmission 
in the WHO Eastern Mediterranean Region. The total number of reported poliomyelitis cases 
has declined from 2342 in 1988 to 494 in 2000. By December 2000, 16 of the 23 countries of 
the region were polio-free, and the remaining countries were intensifying the implementation 
of recommended strategies to interrupt virus transmission. There have been achievements in 
implementing all of the critical poliomyelitis eradication strategies and in almost all of the 
countries of the Region: 

• The routine immunization coverage with 3 doses of oral poliovaccine (OPV3) was above 
90% in 16 countries of the Region in 2000. However, improvement in routine OPV 
coverage to at least 80% level is still needed in Afghanistan, Djibouti, Pakistan, Somalia 
Sudan and Republic of Yemen. 

• During 2000 supplementary immunization activities were implemented in all Member 
States except Cyprus. All of the remaining countries delivered OPV vaccine through 
National Immunization Days (NIDs), with the exception of the Islamic Republic of Iran 
and Tunisia, which conducted only sub-national immunization campaigns in border and 
high-risk areas. Most significantly, several countries (Afghanistan, Djibouti, Egypt, Iraq, 
Pakistan, Somalia, Sudan) conducted 3 or more rounds of NIDs, using mostly a house-
to-house approach in an attempt to maximize immunization coverage and to hasten 
interruption of wild virus transmission. 
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During 2000 there were improvements in acute flaccid paralysis (AFP) surveillance 
throughout the Region. The regional AFP detection rate was 1.42 per 100 000 in children 
under 15 years of age as compared to rates of 0.85 in 1997, 0.88 in 1998 and 1.1 in 1999. AFP 
rates of more than 1.0 per 100 000 were reported from 16 countries, and countries with a 
lower rate were: Cyprus, Djibouti, Libyan Arab Jamahiriya, Palestine, Qatar, Morocco and 
United Arab Emirates. Regional AFP surveillance efforts are supported by high quality 
virology investigations that are performed by a network of 12 laboratories, all of which were 
accredited by WHO in 2000. However, a challenge in several countries is that the quality of 
AFP surveillance and virology investigations is compromised by inability to collect adequate 
stools (i.e. 2 stool samples collected within 24 to 48 hours of each other and within 14 days of 
paralysis onset) from at least 80% of AFP cases. Only 12 of 23 countries achieved this 
performance and the regional average in 2000 was 68% for collection of adequate stools, too 
low to provide reassurance about the absence of wild polioviruses in some areas. As part of 
acceleration of efforts, active AFP surveillance has been strengthened in the Region. National 
surveillance officers have been recruited in priority countries, and provision of technical 
support from the WHO Regional Office has been strengthened. 

The 494 reported poliomyelitis cases in the Region in 2000 represented approximately a 
50% decline from the 914 poliomyelitis cases reported in 1999. The decline was extremely 
encouraging because it occurred in a setting of improved AFP surveillance in the remaining 
poliomyelitis endemic countries. In 2000 wild polioviruses were detected in 7 countries of the 
Region, namely, Afghanistan (types 1 and 3), Egypt (types 1 and 3), Islamic Republic of Iran 
(type 1), Iraq (type 1), Pakistan (types 1 and 3), Somalia (types 1 and 3) and Sudan (type 1). 
Pakistan accounted for approximately 70% of all wild virus cases detected in the Region. 
Genetic characterization of isolates showed that viruses detected in the Islamic Republic of 
Iran in 2000 represented imported strains from Pakistan and Afghanistan. Viruses detected in 
Iraq were indigenous to the country and in 2000 the last 4 cases detected were part of an 
outbreak that started in May 1999 and extended until January 2001. Viruses from Somalia 
were isolated as part of an outbreak in which approximately 40 wild virus cases were 
confirmed, with the majority of cases being detected in Mogadishu. 

The regional activities for certification of poliomyelitis eradication are keeping pace 
with the implementation of other programme activities. By December 2000 the Regional 
Certification Commission (RCC) had reviewed documents submitted by 9 countries (Bahrain, 
Islamic Republic of Iran, Kuwait, Jordan, Morocco, Oman, Saudi Arabia, Syrian Arab 
Republic and Tunisia) and the quality of documentation in all but one report was found 
satisfactory. All countries are to continue with the implementation of programme activities 
until the entire region is certified as polio-free. 

Several challenges are to be overcome in the remaining polio endemic countries of the 
region to interrupt indigenous wild virus transmission. Intensive efforts are under way to 
improve the quality of immunization campaigns, implement programme activities in 
situations of conflict, attain high vaccination coverage in countries with large populations and 
in all “high risk” groups, e.g. nomads and minority groups. If these efforts prove successful it 
is anticipated that the Region will be polio-free by 2002 and that it could be certified as polio-
free by 2005. 
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3. LABORATORY CONTAINMENT OF WILD POLIOVIRUSES: THE OTHER 
HALF OF POLIOMYELITIS ERADICATION 
Dr Walter Dowdle, WHO Temporary Adviser, WHO/EMRO 

There is international recognition that the job of poliomyelitis eradication will not be 
completed if laboratories remain with stocks of materials that have the potential to cause 
infection, especially if such materials are handled inappropriately without attention to 
biosafety. There is therefore a need to achieve laboratory containment of materials that are 
known to have wild polioviruses, or that unknowingly harbour polioviruses, i.e. “potentially 
infectious” materials. There is justification for concern about the need for containment 
because of documented incidents, in the past, of laboratory workers being infected as a direct 
result of their work and/or infection of persons in contact with laboratory workers. In 1999 the 
World Health Organization published a global action plan for laboratory containment of wild 
polioviruses. The plan describes strategies that can be used by laboratories to identify stored 
materials that may harbour wild polioviruses and the measures that can be taken to minimize 
the risk of infection through handling of those materials. 

Viruses do not “escape” the laboratory but are usually transmitted through wilful or 
negligent actions. In theory wild poliovirus may be transmitted from the laboratory via 
contaminated clothing, liquid effluents, air exhaust or improper virus disposal. In practice, 
transmission usually occurs from an infected laboratory worker who may go unrecognized 
because of the occurrence of asymptomatic disease. Absolute containment of wild 
polioviruses within laboratories is probably unrealistic, as it will never be possible to rule out 
intentional or unintentional non-compliance with the actions recommended to prevent virus 
transmission. However, as outlined below, four conditions must be met for poliovirus 
transmission to occur via laboratory materials, and measures can be taken to reduce the risks 
of infection that are associated with these conditions. 

• The virus must be present in materials within the laboratory. Wild polioviruses are 
present in stocks, cultures and research materials, polio clinical materials (faeces and 
throat specimens), unfixed polio autopsy materials, infected experimental animals and 
positive environmental specimens. Additionally, wild polioviruses are potentially 
present in mislabelled or contaminated cultures, untyped enterovirus isolates, faecal, 
throat or environmental samples collected for any purpose from polio endemic areas. It 
has been estimated that wild polioviruses are likely to be found in 10% of faecal and 1% 
of throat specimens from children less than 5 years of age in polio endemic countries. 
The presence of wild polioviruses in sewage in polio endemic countries is highly 
variable with an average of 7 infectious virus particles per millilitre. To reduce the risk 
of infection via infected specimens, laboratories should be encouraged to dispose of 
unneeded materials, clean up the laboratory environment and participate in the 
recommended national laboratory survey and inventory of stored materials. 

• Some laboratory operation must be performed that exposes the worker to the virus. 
Laboratory operations can be identified with potential for worker exposure to wild 
polioviruses. Parenteral inoculation can occur via puncture wounds inflicted by use of 
needles, or accidental injuries with sharps or glass. Oropharyngeal infection can occur 
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as a result of accidental hand to mouth transmission, or procedures that generate 
aerosols, splashes or sprays. The risk of infection is highest for any procedure involving 
poliovirus replication, regardless of source of materials, and the risk is lowest for non-
replicative procedures on potentially infectious clinical and environmental materials. To 
reduce the risk of exposure of workers to the poliovirus, laboratories should ensure 
adherence to international standards for biosafety. 

• The worker must be susceptible to an infection that results in virus shedding. 
Immunization with oral poliovaccine (OPV) or inactivated poliovaccine (IPV) provides 
full protection against poliomyelitis. However, neither vaccine provides complete 
protection against infection, although OPV use results in fewer re-infections and shorter 
virus shedding if infection occurs in vaccine recipients. To reduce the risk of infection, 
laboratory workers must be immunized. 

• Those exposed in the community must be susceptible to infection. Community 
susceptibility to polio infection is currently low because of the almost universal 
polio immunization of populations worldwide. In the absence of polio, 
immunization is likely to decline and eventually cease. The risk of infection in 
communities will increase with declining immunity. It is unclear when global OPV 
immunization will cease, and whether extensive IPV immunization will be done post-
OPV cessation. However it is certain that there will be a rapid build up of 
immunologically susceptible populations post-cessation of immunization, and that such 
populations will be at high risk if poliovirus is introduced. 

The goal of containment of wild polioviruses in laboratories is to protect laboratory 
workers and communities from infection from wild polioviruses stored in biological 
materials. The goal of effective containment is achievable, especially if laboratory workers 
adhere to the measures described above to reduce the risk of transmission. 

4. REGIONAL PLAN FOR CONTAINMENT OF WILD POLIOVIRUSES 
Dr Esther de Gourville, Regional Laboratory Coordinator, Poliomyelitis Eradication, 
WHO/EMRO 

Practices in many laboratories provide reasons for concern about containment of 
polioviruses, among them: 

• ongoing diagnostic work or research using clinical samples, especially faecal and throat 
swabs, obtained from patients in poliomyelitis endemic countries; 

• routine storage of clinical and other samples in a frozen state (i.e. in conditions that 
preserve virus infectivity) with lack of detailed documentation of stored materials; 

• implementation of ad hoc and inappropriate arrangements for sample storage; 

• participation in collaborative research projects that result in handling of potentially 
infectious materials transported from polio-endemic countries to non-endemic countries; 
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• re-testing of old materials to evaluate new test reagents or to detect newly described 
pathogens. 

The listed practices are only some of those that introduce risks for laboratory accidents 
and/or inadvertent handling of poliovirus infected materials. 

A plan has been prepared for laboratory containment of wild poliovirus-containing 
materials in the WHO Eastern Mediterranean Region. In the plan, laboratories will be 
requested to choose 1 of 3 options for containing poliovirus infectious materials, namely: 
destruction of unneeded materials; movement of materials to a WHO-designated repository 
for storage; or, ensuring that laboratory facilities and work practices meet appropriate 
international standards for biosafety. The regional plan is to be implemented in 3 phases 
linked to achieving the goals of polio eradication: 

• Phase 1 is already being implemented and requires that each country make a national 
inventory of all laboratories that handle or store wild polioviruses or potentially 
infectious materials, and ensuring that biosafety level 2/polio conditions are met. The 
preparation of a national inventory will be achieved through a national survey of public 
and private sector biomedical laboratories. 

• Phase 2 of the containment plan is to be implemented 1 year after the detection of the 
last poliovirus case in the world, and will require that laboratories implement their 
chosen option for containment of materials, with strong emphasis on encouraging 
laboratories to destroy unneeded materials. 

• Phase 3 will be implemented after global cessation of OPV immunization and will 
require destruction of OPV stocks (including clinical and manufacturing stocks) and 
implementation of maximum biosafety standards in any facility that continues to handle 
polioviruses or potentially infectious materials. 

The roles of the WHO Regional Office in implementing the regional containment plan 
will be: advocacy; obtaining high-level political commitment to ensure that the plan is 
implemented in every country of the Region; and provision of technical assistance to 
individual countries. It is anticipated that every country of the Region will have a national 
plan on containment available by December 2001, and that all 23 countries will have 
completed a national inventory of laboratories storing poliovirus infectious materials by 
December 2002. Whether these deadlines are met will depend on the implementation rate 
achieved in individual countries. It is clear that the actions to be taken to achieve containment 
must take place at the national level and within individual laboratories. 

Regional guidelines on containment of polioviruses have been prepared that can be 
adapted to suit the planning needs of individual countries. The guidelines are produced as a 
four part document targeted at persons at different levels who will be involved in 
implementing national containment plans: policy-makers; the designated national authority 
for containment (e.g. a national containment coordinator or a national containment task 
force); institutions that house many laboratories; and individual laboratories. The regional 
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guidelines suggest actions to be taken by persons at each of the four levels. Each country will 
be required to provide documentation of the containment actions that were taken to its 
National Committee for Certification of poliomyelitis eradication (NCC), and subsequently to 
WHO and the Regional Certification Commission (RCC). 

Limited experience exists in the Region with the implementation of containment plans. 
However, some common concerns are already beginning to emerge, and it is clear that several 
challenges must be overcome to achieve effective laboratory containment of poliovirus-
infected materials. In some countries, laboratories operate without any legal requirement for 
registration or mechanism for monitoring their performance. Therefore the exact number of 
biomedical laboratories operating in the country may be unknown, as well as the scope of 
their work. Additionally, there is a wide range of laboratories that can handle or store 
poliovirus-infected materials, since these materials may occur as clinical samples, known 
virus isolates, reference or research materials or test controls. Given the range of laboratories 
that can handle the aforementioned materials, it is evident that WHO-designated polio 
laboratories and virology laboratories represent only a small subset of all laboratories to be 
surveyed and that all biomedical laboratories in health and non-health sectors must be 
surveyed in all countries. Therefore there will be a need for cooperation with and survey of 
laboratories operating within Ministries of Education, Defence, Environment and other 
sectors. In practice such multisectoral involvement is proving difficult to achieve. 

Experience suggests that effective planning, communication with a wide range of 
persons and the general public and a high level of political commitment are all factors that can 
contribute to success in implementing national containment plans. 

5. ESSENTIAL COMPONENTS OF A NATIONAL CONTAINMENT PLAN 
Mr Christopher Wolff, Vaccine Assessment and Monitoring, WHO/HQ 

WHO has recommended that every country prepare and implement a national plan for 
laboratory containment of wild poliovirus infectious materials. The goal is to identify 
laboratories storing the relevant materials, and ultimately, to encourage them to take measures 
to eliminate or reduce the risk of poliovirus infection due to handling of such materials. Prior 
to global eradication of poliomyelitis countries are only required to identify all laboratories 
that are storing wild polioviruses or potentially infectious materials; this should be considered 
as phase 1 of the country’s containment plan. The following process was recommended for 
use in phase 1 of the national containment plan. 

a) Assign persons to be responsible for containment, e.g. a national containment 
coordinator supported by a committee of appropriate persons to facilitate the tasks to be 
done 

b) Create a list of all possible biomedical laboratories in the country that could store wild 
polioviruses or potentially infectious materials 

c) Search all of the listed laboratories to determine whether materials are indeed stored 
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d) Create a national inventory of all wild polioviruses or potentially infectious materials 
found in the laboratories 

e) Ensure that all such materials are safely stored and handled at biosafety level 2 

f) Begin planning for phase 2 of containment 

The written national plan can be divided into sections as follows: 

• Section 1 should provide the names of the persons responsible for containment. A 
description should given of: 

– the roles of each person to be involved in the process 

– why and by whom these persons were selected 

– what authority was granted to them to complete the assigned tasks 

– how they will work (e.g. via meetings) 

– who will be responsible for the routine work. 

• Section 2 should describe the procedures to be used to create a national list of 
laboratories. Some key issues to be addressed are: 

– types of laboratories that will be included in the list (e.g. virology, pathology, 
microbiology, environmental etc) 

– public or private sectors that are likely to be responsible for the listed laboratories 

– sources of information that can be used to obtain data that would allow 
laboratories to be located 

– mechanism to be used to contact laboratories in the various sectors 

– mechanism to be used to store information on laboratories 

• Section 3 should describe the strategies to be used for searching for wild polioviruses or 
potentially infectious materials. The following questions should be addressed. 

– How will laboratories be contacted to find out what materials they store? 

– What channels will be used to communicate with laboratories (e.g. mail, fax, 
phone)? 

– How will various government and private sector laboratories be accessed? 
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– What information will be given (e.g. letter and questionnaire)? 

– What information will be requested (e.g. completed survey questionnaire)? 

– Will there be any pilot tests of the procedures to determine whether documents to 
be used will be clearly understood. How will pilot tests be done? 

– What will be the deadline given for laboratories to respond in the national survey? 

– Will there be any follow-up with non-responders and how will this be done? 

– How will data be obtained about all laboratories within large institutions? 

– How will laboratories be identified that may need further contact (e.g. those that 
give ambiguous or inconsistent survey responses) 

– What is the plan for dealing with foreign materials, unlabeled materials and 
inherited materials? 

• Section 4 should describe how the national inventory will be created. The national 
inventory should provide a detailed listing of laboratories and the poliovirus infected or 
potentially infectious materials they store. A description should be given about the 
policy to be used for placing laboratories on the national inventory and whether there 
are any plans to visit these laboratories to verify their biosafety conditions. An 
indication should be given about the likely mechanism to be used to facilitate further 
containment activities with the laboratories listed on the national inventory. A 
description should be given of how the inventory will be submitted to the national 
certification committee (NCC) and regional certification commission (RCC) for review. 

• Section 5 should describe the timeline for completing phase 1 of the containment plan. 
A list should be provided of all the major activities to be accomplished along with 
realistic target dates for completion of each activity. 

• Section 6 should provide a budget for the implementation of planned activities. The 
budget should outline the types of costs and amounts that will be incurred during 
implementation, and identify sources to cover the anticipated costs. 

National authorities should give consideration to including other factors into their 
planning, e.g. the kinds of advocacy activities that will be needed to ensure compliance with 
containment. Additionally, it may be a good idea to develop and describe an official policy 
towards dealing with poliovirus-containing materials and whether there is any existing 
legislation or law that is relevant to containment. 

Participants were encouraged to be realistic about the scope of work and challenges to 
be met. It was emphasized that some countries may have a well-developed laboratory 
infrastructure with a large number and variety of laboratories to be surveyed, requiring 
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collaboration and coordination among health and non-health sectors. A high level of political 
commitment may be most instrumental in achieving compliance with containment. Some 
countries have resorted to legislative action to influence compliance and have introduced or 
amended laws related to biosafety, laboratory registration of other laws. At least one country 
has had the highest political authority, i.e. the President of the country, issue a directive to 
laboratories to comply with the national containment plan. Effective communication of the 
containment message will be a challenge and representatives were urged to use a clear 
message and to communicate through official channels as much as possible. There are several 
opportunities for sharing information about containment, e.g. scientific publications, 
conferences, professional organizations etc. It will be important for the containment issue to 
be discussed with a wide variety of people, not only those involved in the poliomyelitis 
eradication programme or public health. 

Experience has shown that the key elements for success in implementing containment 
plans are detailed planning, high level of political commitment, effective task force, pilot 
testing of materials and extensive follow-up with laboratories. 

6. LABORATORY CONTAINMENT OF WILD POLIOVIRSES: GLOBAL 
PROGRESS 
Mr Christopher Wolff, Vaccine Assessment and Monitoring, WHO/HQ 

Countries all over the world are being asked by WHO to develop and national 
containment plans. Progress has been greatest in the WHO Western Pacific Region, where 9 
countries have submitted inventories of stored material and all other countries are expected to 
do likewise by December 2001. In the European Region all countries have appointed national 
containment coordinators and some countries have started implementing phase 1 of their 
containment plans. In the Eastern Mediterranean Region 20 of 23 countries have appointed 
national containment coordinators and 1 country has completed a national laboratory survey 
and compiled a national inventory of stored materials. In South-East Asia, 3 countries have 
prepared national containment plans and 4 more are expected to do likewise by December 
2001. In The Region of the Americas only 2 countries have started containment activities. In 
the African Region, high priority is being given to interruption of wild poliovirus transmission 
in countries in west and central Africa, and containment activities will be initiated in countries 
in the southern part of the continent in 2001. 

The limited experience to date suggests that there is no single approach that can be used 
by all countries to achieve laboratory containment of wild polioviruses. The national authority 
with responsibility for all containment activities can vary. For example in the countries of 
Oman, Hong Kong and Singapore only a single person has been appointed as national 
containment coordinator with sole responsibility for overseeing implementation of the 
national plan. In Australia one organization is responsible, while in Indonesia a 10-member 
committee with multisectoral representation is being used. In Saudi Arabia and Tunisia two 
committees are being used. Despite the format of the national authority it is becoming clear 
that greatest progress is being made in countries in which: 

• the responsible persons have official approval and authority to do the job 
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• there is multisectoral involvement 

• the national containment authority is accountable to a National Certification Committee 
for poliomyelitis eradication 

• resources are made available in the form of staff and money to do the job 

• there is commitment to complete the duties assigned in all 3 phases of containment. 

The creation of a national laboratory list has proven to be very challenging because few 
countries maintain national laboratory registries. However it is of the utmost importance that a 
list of laboratories be developed before implementation, as it is a useful tool for monitoring 
and follow-up. A thorough and systematic approach should be used to preparing the list even 
if a variety of resources are used (e.g. multiple registries in different government 
departments). The number of laboratories to be surveyed can vary from country to country. In 
Australia 2200 laboratories are listed, compared to 3000 in the Philippines and 50 in Laos. 

Details were presented on the experience in Australia in implementing phase 1 of the 
national containment plan. Implementation started in February 2000 and by August 2000 
approximately 2200 laboratories were listed on a national registry through input from many 
agencies and persons. There was a variety of types of laboratories listed (e.g. from hospitals, 
universities and research institutions) and the range of their activities included diagnostic, 
reference, veterinary, environmental and agricultural services and those with cell culture 
capability. Two pilot surveys were done in 9 agencies to test a proposed survey questionnaire. 
The finalized questionnaire was mailed out in August 2000 accompanied by a letter from the 
chief medical officer. The survey asked each agency only 2 questions: whether it maintained a 
laboratory and whether that laboratory stored biological materials for longer than 4 weeks. 
Laboratories storing materials were asked to contact a specified person or “call centre”. This 
centre received survey responses, contacted non-responders, responded to queries and mailed 
out an information booklet and forms for a second survey (survey 2). It should be noted that 
the Australia experience was that of 2200 laboratories: 50% required no further action; 20% 
were non-responders; and 30% were required to do survey 2 to provide details about stored 
materials. Responses to survey 1 were verified for a subset of laboratories in 47 organizations. 
Subsequently, approximately 700 laboratories participated in survey 2, in which they were 
asked whether they stored wild polioviruses or specified potentially infectious materials, and 
only 2% stored such materials. The latter laboratories were requested to respond to a third 
survey in which they were asked to list the type and amount of stored materials, where located 
and provide details of their biosafety arrangements. The final national inventory for Australia 
was not completed up to December 2000. 

The lessons learned in Australia may be of benefit to other countries with a similar well-
developed laboratory infrastructure. A unique national database of laboratories was created in 
Australia. Approximately 80% of all relevant organizations were surveyed; the establishment 
of a call centre increased the survey response rate. It was learned that diagnostic laboratories 
were generally unlikely to store infectious/potentially infectious materials whereas such 
materials could be found in reference, regulatory, manufacturing and environmental testing 
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facilities. The process used in phase 1 of the containment plan was time-consuming, and 
noncompliance by laboratories was a real problem. To be effective, a “containment team” is 
needed which should include the national coordinator and those with expertise in database 
design, data management, virology, molecular biology and knowledge of the 
research/regulatory laboratory environment. Sufficient human and financial resources must be 
made available for the national containment plan to be effectively and successfully implemented. 

7. LABORATORY CONTAINMENT OF WILD POLIOVIRSES: PROGRESS IN 
THE WHO REGION OF THE AMERICAS 
Dr Walter Dowdle, WHO Temporary Adviser, WHO/EMRO 

No country in the WHO Region of the Americas has completed a national inventory of 
laboratories and the poliovirus containing materials that are stored. However, All WHO 
designated poliovirus laboratories in the region have completed inventories. Canada has 
started implementing phase 1 of its containment plan, and the national laboratory survey and 
inventory should soon be completed. The United States of America is pilot-testing its survey 
materials. A timeline for phase 1 of the containment plan for the USA shows that the year 
2001 will be spent preparing for a national laboratory survey. The survey and inventory of 
stored materials that will be completed in 2002, and in 2004 laboratories will implement 
biosafety level 3/polio conditions for containment of poliovirus containing materials. 

The United States laboratory containment programme has been established under the 
Secretary for the Department of Health and Human Services (DHSS). The programme will 
first develop draft survey and inventory instruments for the most complex agencies. Pilot 
testing will begin in 2001 with the Centers for Diseases Control and Prevention (CDC), the 
National Institutes of Health (NIH) and research universities. In January 2002, following the 
pilot test, laboratories will be asked to search their storage areas, dispose of unneeded wild 
poliovirus materials, document the absence of materials with the signature of the supervisor 
and institution head. Laboratories keeping relevant materials will be placed on the national 
inventory and will be asked to prepare for biosafety level 3/polio conditions for disposition of 
materials once poliomyelitis eradication is achieved. 

The United States containment plan includes some other activities. The American 
Biosafety Association will be developing a biosafety matrix describing risks and safety levels 
required for handling various types of materials. There will be activities to gain the 
endorsement of the containment plan by various professional groups. Information, education 
and publicity strategies will be used to disseminate containment information. An interactive 
website will be set up with questions and answers on the subject. A database of laboratories 
will be established. 

8. EXPERIENCE WITH IMPLEMENTING A NATIONAL PLAN FOR 
LABORATORY CONTAINMENT OF WILD POLIOVIRUSES IN OMAN 
Dr Suleiman Al Busaidy, National Containment Coordinator, Oman 

Oman has made considerable progress in poliomyelitis eradication. The last case of 
poliomyelitis in Oman occurred in 1993. Routine OPV3 coverage is approximately 99%. The 
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country has a WHO-accredited national poliovirus laboratory and AFP cases are classified as 
polio or non-polio on the basis of virological investigations. There is a strong political 
commitment to the poliomyelitis eradication programme and a high priority has been given to 
implementing the national plan for laboratory containment of wild polioviruses. A national 
containment coordinator was appointed by the Minster of Health and is operating with the 
administrative support of the staff of the national poliovirus laboratory. There has been no 
need for formulation of a national committee on containment as Oman has a relatively small 
population size, a limited laboratory infrastructure and good collaborative links between 
health and non-health sectors of government. Additionally, there is national registration of all 
biomedical laboratories operating within the country. At the outset 136 laboratories were 
listed with their addresses, as the ones to be targeted in the national containment plan. 

In order to inform policy-makers and laboratory workers about the containment issue 
the national containment coordinator held meetings with representatives of the following 
groups: 

• National Polio Programme Technical Committee 
• National Certification Committee 
• Director General of Health Services and Regional Health Superintendents 
• Biomedical laboratories 
• Sultan Qaboos University 
• Ministry of Defence 
• Ministry of Agriculture 
• Ministry of Environment 
• Private hospitals 

Following the above meetings, a national survey of laboratories was conducted. Each of 
136 laboratories was sent a letter giving reasons for the survey and requesting participation. In 
addition, the letter and survey questionnaire was sent to regional health superintendents and 
directors of relevant institutions. The survey questionnaire requested information on whether 
materials were routinely stored in freezers for longer than 28 days, whether there was an 
inventory of what materials were stored, the age of the oldest stored material, and whether 
certain specified types of samples (i.e. those thought likely to harbour polioviruses) were in 
storage. 

The survey response rate was 97%. Approximately one-third of the 134 responding 
laboratories had the capacity to store materials at ≤ –20°C. Survey questions were completed 
satisfactorily by most of the responders. Follow-up action was deemed necessary for 
laboratories that had freezers, or reported storage of materials that were likely to harbour 
polioviruses. Follow-up action included telephone calls to clarify ambiguous responses on the 
survey questionnaire, and site visits to approximately 45 laboratories with freezers. Ultimately 
only 2 laboratories were identified as storing poliovirus infected or potentially infectious 
materials, namely the national poliovirus laboratory and the virology laboratory at the Sultan 
Qaboos University. Both laboratories have prepared an inventory of their stored materials and 
submitted it to the national containment coordinator. The latter has submitted a detailed report 
on the implementation of phase of the national containment plan to the NCC and to WHO. 
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The national policy for containment in Oman is destruction of the materials that have been 
identified through the national laboratory survey. It has been established that the materials are 
not needed for any ongoing or planned investigations or research in the concerned institutions. 

Two WHO consultants visited Oman and reviewed the quality of the containment 
documentation and visited a subset of laboratories in the country. The consultants verified the 
accuracy of the recorded information and commented that the following factors probably 
contributed to the ease of implementation of phase 1 of the national containment plan in 
Oman: 

• high level of political commitment to the process 
• small size of the country 
• the existence of a national registry of laboratories 
• few laboratories working in the private sector 
• effective intergovernmental communication and collaboration 
• the choice of containment coordinator, since he has knowledge of the poliomyelitis 

eradication programme, is the director of the national poliovirus laboratory and is 
director of the national public health laboratories. The national containment coordinator 
had experience, knowledge and established collaborative links within the national 
laboratory infrastructure. 

9. EXPERIENCE WITH IMPLEMENTING A NATIONAL PLAN FOR 
LABORATORY CONTAINMENT OF WILD POLIOVIRUSES IN  
SAUDI ARABIA 
Professor Talal Bakeer, National Containment Coordinator, Saudi Arabia 

A national containment committee was formed in August 2000 whose members 
comprised: 

• A national containment coordinator and chairman who is a consultant virologist at the 
King Saud University 

• A consultant microbiologist from the Riyadh Military Hospital 
• A consultant microbiologist from the Sulimania Hospital. 

The committee is supported in carrying out its administrative tasks by staff of the polio 
eradication programme of the Ministry of Health. The Ministry of Health provides financial 
support for the implementation of the national containment plan. 

The objective of the work of the containment committee is to implement specific 
activities in order to ensure that all potential sources of wild polioviruses in Saudi Arabia are 
documented and under proper containment. In September 2000 two WHO consultants assisted 
the national authorities in preparing a national plan and timeline for implementing phase 1 of 
the national containment plan. In addition, a national survey of biomedical laboratories was 
started in September 2000. 
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AFP surveillance coordinators in 20 regions of the country were briefed on the 
requirements of the survey and are being used to follow up on survey issues with laboratories. 
The survey questionnaire was distributed to hospitals, clinics, universities, environmental 
agencies, military agencies, research institutions and private sector laboratories. Up to March 
2001 responses had been received from a total of 432 laboratories from 20 regions, 
representing approximately 85% of all laboratories being surveyed in the country. Non-
responding laboratories were mainly from the regions of Riyadh, Mecca and Jeddah. Once all 
responses are received, analysis will be made of all survey responders to identify laboratories 
that require follow-up. It is anticipated that follow-up will be required with laboratories with 
capacity for storing frozen samples, those giving ambiguous survey responses and those 
indicating storage of wild polioviruses or other potentially infectious materials. The latter 
laboratories will be requested to provide a detailed inventory of exactly what materials are 
stored and their inventories will be collated to prepare a national inventory that will be 
eventually submitted to the national certification committee. National containment committee 
members will be making field visits to a subset of laboratories in the various regions to verify 
survey responses, observe biosafety practices and/or determine the accuracy of submitted 
inventories of stored materials. 

The implementation of Saudi Arabia national containment plan was adversely affected 
by the occurrence of a Rift Valley Fever outbreak in 2000 that diverted the attention of 
surveillance officers who are being used as regional facilitators on containment issues. 

10. EXPERIENCE WITH IMPLEMENTING A NATIONAL PLAN FOR 
LABORATORY CONTAINMENT OF WILD POLIOVIRUSES IN TUNISIA 
Dr Hinda Triki, National Containment Coordinator and Head of Clinical Virology 
Laboratory, Institut Pasteur de Tunis, Tunisia 

The last poliomyelitis case in Tunisia occurred in 1992 and the last wild poliovirus 
isolate detected was in 1994. Since 1996, surveillance for cases of AFP has attained a high 
quality. In 1998, preparation began on the documentation of the evidence of interruption of 
indigenous wild poliovirus transmission in Tunisia. In 2000, activities began towards 
laboratory containment of polioviruses. A national containment coordinator was appointed by 
the Minister of Public Health in August 2000. In September 2000 two WHO consultants 
visited Tunisia to advise national authorities and assist in preparing a draft national 
containment plan. In October 2000 the national containment coordinator met with the national 
committee for certification (NCC) of poliomyelitis eradication and briefed them on the 
containment issue and received their recommendations for membership on a national 
containment committee (NCCt). In November 2000 the containment coordinator met with the 
Minister of Public Health and requested that members of a NCCt be officially appointed 
based on the recommendations of the NCC. The NCCt has been appoint and comprises two 
subcommittees as follows. 

• A technical subcommittee has 4 members made up of the national containment 
coordinator (a virologist), the national manager for the expanded programme on 
immunization (EPI), a bacteriologist and a virologist. 
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• A facilitator subcommittee has 6 members made up of representatives of the Ministry of 
Public Health (Chief Laboratory Directorate), Ministries of: Higher Education and 
Research, Agriculture, Defence, Industry, Environment. 

The NCCt met on 14 February 2001 and discussed and endorsed a national plan on 
containment and a survey questionnaire proposed for use in a national laboratory survey. 
Members of the NCCt were asked to provide a list of laboratories operating in their respective 
jurisdiction, no later than 28 February 2001. Up to 10 March only a list of biomedical 
laboratories in the Ministry of Public Health was submitted. The list comprises 235 public and 
166 private sector laboratories. Distribution of survey questionnaires to these 401 laboratories 
has begun. 

Two virology laboratories in Tunisia have already started preparing inventories of their 
stored materials, as a separate, but related, activity to the national laboratory survey. It should 
be noted that it has been decided that Tunisia will eventually include in its national inventory 
wild polioviruses, materials potentially infected with wild polioviruses and Sabin-related 
poliovirus strains stored in laboratories in the country. Sabin-related poliovirus strains are 
being included for two reasons: because they are infectious and can cause paralytic disease; 
and because they may be incorrectly characterized as Sabin-derived if testing was done in a 
non-WHO accredited laboratory, if recommended methods were not used, or if technical 
problems occurred in testing. 

At the Clinical Virology Laboratory at the Institute Pasteur of Tunis, a detailed 
inventory of stored materials has been completed. The inventory lists the number of strains 
and number of aliquots falling into each of the following categories. 

• Category 1 – poliovirus strains. This category includes wild virus field isolates, wild 
virus reference strains, vaccine derived field isolates, vaccine derived reference strains, 
poliovirus strains not characterized as wild or vaccine derived. 

• Category 2 – specimens from poliomyelitis confirmed of suspected cases. This category 
includes the clinical specimens from which the virus strains listed in category 1 were 
obtained, and, those samples from which any enteroviruses were isolated, regardless of 
results of serotyping. 

• Category 3 – biological materials, not included in categories 1 or 2, but containing 
polioviruses, poliovirus capsids or poliovirus genome. This category includes any 
samples of human or environmental origin or any other poliovirus positive samples, 
regardless of reason for referral or testing. 

• Category 4 – biological materials, not included in category 2, but containing non-typed 
or non-typable enteroviruses. 

• Category 5 – stool, throat, CSF, necropsy or environmental samples collected in Tunisia 
before 1995 (i.e. before the last wild virus isolate was obtained) 
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• Category 6 – stool, throat, CSF, necropsy or environmental samples collected in foreign 
countries or from Tunisians living in foreign countries (i.e. potentially infectious 
materials depending on the country and whether poliomyelitis endemic at the time of 
collection) 

It is anticipated that the above 6 categories will be used by other laboratories in Tunisia 
that prepare and submit inventories to the NCCt. Good progress was being made in 
implementing phase 1 of containment in the Ministry of Public Health laboratories, but 
progress is slower and will be more challenging in the non-health sector. 

11. PRE-GLOBAL ERADICATION REQUIREMENTS FOR HANDLING WILD 
POLIOVIRUSES 
Dr Walter Dowdle, WHO Temporary Adviser, WHO/EMRO 

Prior to global eradication of poliomyelitis, laboratories will be required to implement 
universal biosafety level 2/polio (BSL-2/polio) practices to provide an effective barrier to 
poliovirus transmission. The key components of BSL-2/polio apply to laboratory facilities, 
personnel and practices for handling wild viruses: 

• Laboratory facilities should have controlled and limited access of personnel, ample 
space, a cleanable environment, hand washing facilities within the laboratory area, a 
water supply and a consistent electricity supply, supplemented by a stand-by generator 
to run essential laboratory equipment should power cuts occur. The laboratory facilities 
should be supplied with pipetting aids, biological safety cabinets, sealed containers for 
use in centrifuges, and a nearby autoclave. 

• Laboratory personnel should be immunized against poliovirus and should be provided 
with protective clothing and gloves. Personnel should be well trained. Good 
microbiological practices to be used by personnel include: hand-washing; safe use of 
aerosol generating equipment; and appropriate use of biological safety cabinets. 

• Measures should be taken to avoid unnecessary handling of wild polioviruses. Use of 
wild viruses should be discontinued if other viruses or antigens are available that can 
substitute for the same purpose. Laboratory managers should establish an internal 
control system. Wild polioviruses should be stored in separate, secure areas with limited 
access. Highest priority should be given to disposing of unneeded wild poliovirus 
infectious or potentially infectious materials. All potentially contaminated enterovirus 
stocks should be decontaminated and discarded. Authenticated OPV reference stocks 
should be obtained from regional reference laboratories for use as controls, as 
appropriate. 

National containment coordinators should become familiar with BSL-2/polio 
requirements in order to advise and verify that laboratories operate under appropriate 
conditions in the pre-global poliomyelitis eradication phase. 
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12. PREPARATION OF NATIONAL CONTAINMENT PLANS AND 
DEMONSTRATION OF ELECTRONIC DATABASE FOR STORAGE OF DATA 
ON LABORATORIES 

Country representatives were allocated to working groups on day 2 and day 3 of the 
meeting to prepare national containment plans. Mr Christopher Wolff demonstrated an 
electronic database developed with MS Access software that can be used by the national 
coordinators. 

13. CONCLUSIONS AND RECOMMENDATIONS 

All countries in the WHO Eastern Mediterranean Region will be required to document 
the measures they have taken for laboratory containment of wild polioviruses in the report 
they submit for certification of poliomyelitis eradication. A regional containment plan is 
available as well as guidelines that can be used by countries to prepare and implement 
containment plans. However, few countries have made progress toward laboratory 
containment of wild polioviruses. The limited experience to date suggests that most progress 
has occurred among health sector laboratories and that innovative measures will be required 
to ensure that appropriate actions are taken by biomedical laboratories that function in non-
health sectors. 

National authorities should give very high priority to laboratory containment of wild 
polioviruses, as failure to do so can jeopardize current investments in poliomyelitis 
eradication. The following recommendations were made based on discussions at the meeting. 

1. National authorities should ensure allocation of sufficient human and financial resources 
for a national survey of biomedical laboratories and inventory of poliovirus containing 
materials. Particular emphasis should be placed on involvement of both health and non-
health sectors for efficient planning and implementation. Large countries with a well-
developed laboratory infrastructure should consider appointing sub-national 
containment coordinators, as appropriate, to assist with implementation and follow-up at 
governorate or district level. 

2. The designated national containment authority should use multiple communication 
strategies and media to disseminate information on containment and compliance with 
the national plan. 

3. National authorities should determine whether there is any existing legislation related to 
registration of laboratories or biosafety that can be of relevance to influencing 
compliance with containment actions. 
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PROGRAMME 

Sunday, 11 March 2001  
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09:00–09:15 Opening session 
 Message from Dr Hussein A. Gezairy, WHO Regional 

Director for the Eastern Mediterranean 
 Introduction of participants 
 Administrative arrangements 
09:15–09:45 Global and regional progress toward poliomyelitis 

eradication/Dr F. Kamel 
09:45–10:00 Laboratory containment of wild polioviruses and potentially 

infectious materials: the other half of poliomyelitis 
eradication/Dr W. Dowdle 

10:00–10:15 Description of the regional plan for laboratory containment 
of wild polioviruses/Dr E. de Gourville 

10:15–11:00 Discussion 
11:00–11:15 What should countries do: essential components of a national 

containment plan/Mr C. Wolff 
11:15–12:15 Experiences with implementing plans for laboratory 

containment of wild polioviruses: 
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Monday 12 March 2001  
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eradication of poliomyelitis/Dr W. Dowdle 

09:00–11:00 Working groups: developing national containment plans 
11:00–11:30 Demonstration of containment database/Mr C. Wolff 
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14:00 Closing session 
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