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1. INTRODUCTION 

The sixth intercountry meeting of directors of poliovirus laboratories in the WHO 
Eastern Mediterranean Region was held in Damascus, Syrian Arab Republic, from 22 to 24 
September 2002. The meeting was attended by directors of laboratories in Egypt, Islamic 
Republic of Iran, Jordan, Kuwait, Morocco, Oman, Pakistan, Saudi Arabia, Syrian Arab 
Republic and Sudan. Participants also included scientists from the Centers for Disease Control 
and Prevention (CDC), Atlanta, United States of America; National Institute of Public Health 
and the Environment (RIVM), Netherlands; National Public Health Institute (KTL), Finland; 
National Institute for Biological Standards and Control (NIBSC), United Kingdom; and World 
Health Organization (WHO) headquarters and Regional Office for the Eastern Mediterranean. 

Dr Faten Kamel, Medical Officer, welcomed the participants and addressed them on 
behalf of Dr Hussein A. Gezairy, Regional Director for the Eastern Mediterranean Region. In a 
message Dr Gezairy welcomed the participants and thanked His Excellency Dr Mohamed 
Eyad Chatty, Minister of Health, and the Government of the Syrian Arab Republic for hosting 
the meeting. He expressed appreciation for the commitment and dedication of the polio 
laboratory network scientists in providing quality laboratory work. He also noted concern 
regarding delays in referring specimens to the laboratory for testing, and emphasized the need 
for improvement in timeliness of reporting and tracking of the viruses referred for genomic 
sequencing. He thanked the regional and global specialized laboratories for their efforts to 
provide timely results of the genomic sequencing of wild polioviruses, and for their help in 
planning and monitoring polio eradication activities in the Region. 

H.E. Dr Mohamed Eyad Chatty, Minister of Health, Syrian Arab Republic, in his 
inaugural address, emphasized the need to sustain high immunizations coverage and good 
quality AFP surveillance. He expressed concern about importation of viruses from polio 
endemic countries into polio-free countries, and requested vigilance in tracking such 
incidences. 

A different chairman was elected for each day of the meeting. Elected persons were Dr 
Hala Saba (Syrian Arab Republic), Dr Iman Al Maamoun (Egypt), Mr Sohail Zahoor Zaidi 
(Pakistan) and Dr Suleiman Al Bussaidy (Oman). The programme of the meeting and list of 
participants are included as Annexes 1 and 2, respectively. 

2. IMPLEMENTATION OF THE RECOMMENDATIONS OF THE FIFTH 
INTERCOUNTRY MEETING OF DIRECTORS OF POLIOVIRUS 
LABORATORIES IN THE EASTERN MEDITERRANEAN REGION 

Recommendations of the previous meeting were reviewed and the main achievements in 
implementation were as follows. 

• The timeliness of virology laboratory results of specimen from both endemic and non-
endemic countries improved and 84% of specimens were reported on time. Great 
improvement was seen in timely transport of positive poliovirus cultures to referral 
laboratories. 
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• The field surveillance staff understood the “HOT CASE” phenomenon, but most of the 
laboratories were not receiving stool samples from highly suspect cases marked as HOT 
CASE. More efforts were needed to train the field staff to document hot cases. 

• Analysis of laboratory performance indicators to monitor and resolve any weakness in 
laboratory performance was ongoing. 

• Annual supply lists were prepared by network laboratories based on estimated workload 
and submitted well in time. 

• National polio laboratory directors were actively involved in implementing containment 
activities in their host institution and collaborating with designated national containment 
coordinators to provide technical guidance and assistance. 

• Polio Network Laboratories adopted the recommendation to destroy any stocks of wild 
poliovirus infectious or potentially infectious materials, which were not critical to the 
laboratory mission or programmatically important, including, unneeded non-polio 
enteroviruses (NPEV). It also included vaccine-like polioviruses, which had been tested 
by at least 2 WHO-recommended intratypic differentiation methods, one antigenic and 
one molecular. The isolates, which had not been tested by these two methods of ITD, 
and were less than three years old, will be screened for vaccine derived polioviruses 
(VDPV). The recommendation to destroy all stool specimen stored for more than one 
year was also implemented. 

• Written inventories of stored infectious material in polio network laboratories were kept 
current. 

• For certification purposes, all the network laboratories had kept laboratory 
documentation updated; maintained biosafety standards; and fully implemented 
containment of poliovirus infectious materials, in accordance with national 
documentation of certification. 

• All polioviruses isolated from acute flaccid paralysis (AFP) cases routine laboratory 
work and through testing of samples from non-AFP sources, were tested by WHO-
recommended methods for intratypic differentiation. 

3. OVERVIEW 

3.1 Global status of the poliomyelitis eradication initiative 
Dr Esther de Gourville, WHO/HQ 

The global polio eradication initiative is making remarkable progress. Between 1988 
and the end of 2001 the number of polio endemic countries decreased from 125 to 10, and the 
number of reported polio cases decreased from an estimated 350 000 to 483, a percentage 
decrease of >99%. Wild type 2 poliovirus has not been detected worldwide since October 
1999, despite improvements in surveillance. Two former polio reservoirs countries, 
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Bangladesh and Democratic Republic of Congo, have been polio free for more than two 
years. Three of six WHO regions have already been certified as free of indigenous 
polioviruses, namely the Region of the Americas, Western Pacific Region and European 
Region. 

Poliovirus transmission continues in 2002 in Afghanistan, India, Niger, Nigeria, 
Pakistan and Somalia, (predominantly in the northern provinces of Uttar Pradesh and Bihar), 
(3 cases), with both type 1 and type 3 poliovirus serotypes being detected. Two polio cases 
due to type 1 poliovirus were also detected in Zambia; they probably represent imported 
viruses from neighbouring Angola based on the molecular characteristics of the viruses. 

Insecurity and civil unrest presents challenges to accessing populations for OPV 
immunization in Afghanistan, Angola, Somalia and Sudan. Challenges to the eradication 
initiative also include the risk of importation of wild poliovirus into polio-free areas, such as 
was seen in Algeria, Bulgaria, Georgia and Mauritania in 2001. The detection of vaccine-
derived polioviruses in Hispaniola and the Philippines in 2001, and Madagascar and Romania 
in 2002, reinforces the urgent need for achieving the eradication goal and determining the 
appropriate polio immunization strategy for use in the post eradication era. 

The quality of AFP surveillance has attained certification standard in most countries of 
the world. In 2001 the annual non-polio AFP rate per 100 000 population <15 years of age 
remained well above the required rate of 1.0 in all regions and endemic countries. In 2001, all 
WHO regions except the African Region reached the certification standard requirement of 
collection of 2 adequate stool specimens from at least 80% of AFP cases; this indicator 
continued to improve in the African Region in 2002. Surveillance efforts are supported by 
high quality laboratory investigations. In 2002, 132 of 145 Global Polio Network Laboratories 
are fully accredited by WHO.  

The large increase in polio cases in India and Nigeria in 2002 compared to 2001 is of 
great concern. However, there continues to be shrinkage in the biodiversity of wild 
polioviruses. In both India and Nigeria, routinely collected OPV immunization data on 
investigated non-polio AFP cases show that OPV coverage is less in areas sustaining 
poliovirus transmission compared to polio-free areas of both countries. Independent 
monitoring of immunization campaigns in India suggests that children in 10%–15% of houses 
were not vaccinated in some high-risk areas.  

Because of gaps in AFP surveillance and low OPV coverage in Angola, Ethiopia and 
Sudan, detection of possible wild poliovirus transmission may be missed. Similarly, Somalia 
and Egypt are considered to be low level transmission countries; the former because of 
detection of 2 cases in 2002 and the latter because of detection of wild viruses from sewage 
samples in different parts of the country. 

Continued political commitment to polio eradication, access to children in conflict-
affected countries and high quality OPV immunization and surveillance activities are still 
required to meet the goal of polio eradication. 
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3.2 Regional status of the poliomyelitis eradication initiative 
Dr Faten Kamel, WHO/EMRO 

Rapid and significant progress towards the eradication of poliomyelitis continued to be 
witnessed in all countries of the Eastern Mediterranean Region. In 1988, poliomyelitis cases 
were reported from 22 of the 23 countries of the Region, with more than 2000 cases reported 
by weak surveillance systems that did not reflect the true incidence of poliomyelitis. Since the 
beginning of 2002, poliovirus transmission had been interrupted in 18 countries of the Region 
for 3 or more years. In addition, Sudan has not reported any poliomyelitis case for more than 
one year, indicating possible interruption of wild poliovirus transmission, and Egypt has had 
no cases for almost one year. However, the wild virus is still being isolated from sewage. 
Virus transmission has become more geographically localized in the remaining 3 countries 
(Afghanistan, Pakistan and Somalia). 

In the presence of a very well developed and efficiently performing surveillance system, 
the number of confirmed cases of poliomyelitis reported during 2001 in countries of the 
Region has decreased to only 143 (virologically confirmed cases) compared to 505 in 2002 
(287 of them were poliovirus confirmed cases) representing >70% decline in number of cases. 
Through mid September 2002, 54 cases were reported from only 3 countries (Afghanistan, 
Pakistan and Somalia). In 2002, wild polioviruses types 1 and 3 were detected in Afghanistan 
and Pakistan, and type 3 was detected in Somalia. Wild poliovirus type 2 has not been 
reported in the Region since 1997. 

During 2001, Pakistan continued to report the largest number of virus-confirmed cases 
in the Region, although the total number of cases reported declined by nearly 45% compared 
with 2000 (119 compared to 199). The geographical extent of transmission was reduced to 
fewer districts in each province. During 2001, cases were reported from 39 districts, 
compared to 59 districts in 2000. Up to mid September 2002, 45 cases had been reported from 
28 districts. This number is similar to those reported for the same period in 2001. 

The extent of virus transmission, both the number of virus isolates and number of 
affected districts, has been reduced in Afghanistan. By the end of 2001, only 11 confirmed 
cases of poliomyelitis were reported. Compared with 2000, this represents a nearly 60% 
decline in the number of reported polio cases. More importantly, 9 of the 11 cases were 
reported from areas in and around Kandahar City in the southern Region. The other two cases 
were reported in September and October from eastern provinces bordering Pakistan. As at mid 
October 2002, the laboratory had confirmed 7 cases, 4 of them were reported from the same 
areas in the southern (close to the western) and eastern regions of the country. In addition, 
cases were reported from Kunduz, Kabul and Zabul. This situation was probably the result of 
the massive movement of returnees and internally displaced persons (IDPs) inside 
Afghanistan. 

In Somalia, the major obstacle to polio eradication is access to difficult areas. However, 
the outbreak of poliomyelitis that occurred in Mogadishu in 2000 was controlled, and during 
2001 only 7 cases were identified in the highly populated regions of Lower Shabelle and 
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Banadir (Mogadishu), mostly representing the tail of the 2000 epidemic. In early 2002, two 
cases have been reported, from Mogadishu and a nearby Region. 

In Sudan, only one virus was isolated from the southern region of the country in April 
2001, after a gap of 9 months since the isolation of the last virus from the northern states, in 
July 2000. No cases of poliomyelitis have been discovered in Sudan for more than one year. 

Localized wild poliovirus transmission in Upper Egypt continued in 2001. Five 
virologically confirmed poliomyelitis cases were reported, 3 from the southern governorate of 
Minya and 2 from Qena. In addition, wild poliovirus was isolated from different sites 
included in the environmental surveillance. In 2002, so far no cases have been reported from 
Egypt. Environmental surveillance shows continued circulation of the wild virus, though at a 
lower magnitude than in 2001. 

Poliomyelitis eradication programme activities are very closely monitored in the 
remaining endemic countries of the Region. Independent international experts frequently 
undertake technical and managerial review. In addition, Technical Advisory Groups (TAG) for 
the priority countries regularly review the epidemiological situation and national plans and 
provide technical advice. Their collective conclusions indicate that if high-level commitment 
to achieve polio eradication is continued with enhanced strategy implementation, it is likely 
that poliovirus transmission in the Region will be interrupted by the end of 2002 or early 
2003. The progress noted in the Region is the result of intensification in implementation of 
the basic poliomyelitis eradication strategies, namely supplementary immunization activities, 
AFP surveillance, containment of laboratory poliovirus stocks and certification activities. 

a) Supplementary immunization activities 

The intensification of national immunization days (NIDs) and other supplementary 
immunization activities, in endemic and recently endemic countries (Afghanistan, Egypt, Iraq, 
Pakistan, Somalia and Sudan), reached a peak in 2001. All of these countries conducted more 
than two rounds of NIDs.  

These intensified NIDs and other mass campaigns were characterized by detailed 
microplanning, multisectoral involvement, intensified supervision, greater focus on high-risk 
areas and, most importantly, house-to-house vaccine delivery. Monitoring and evaluation 
activities showed that these intensified campaigns were very effective in further increasing the 
coverage of children under 5 years of age. 

During 2001, most polio-free countries conducted NIDS or SNIDs, targeting provinces 
and areas at risk of poliovirus importation and/or with suboptimal immunization coverage 
and/or inadequate surveillance. 

The accelerated eradication activities are continuing in 2002. It is planned that by the 
end of 2002, using the house-to-house vaccine delivery strategy, all endemic and recently 
endemic countries (Afghanistan, Egypt, Pakistan, Somalia and Sudan) would have conducted 
at least two pairs of NIDs and one or more rounds of SNIDs in high-risk districts. These 
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rounds are aimed to be of the highest quality and to reach all children through house-to-house 
countrywide immunization. 

The Regional Office ensured the availability of technical assistance in all aspects of 
NID planning, implementation and evaluation, particularly for Afghanistan, Iraq, Pakistan, 
Somalia, Sudan and the Republic of Yemen, through fielding more than 100 international 
experts and recruiting 700 national staff. Efforts are also continuing to synchronize 
supplemental immunization activities between neighbouring countries and epidemiological 
block within the Region and with neighbouring regions. 

b) Surveillance for acute flaccid paralysis 

One of the main achievements in poliomyelitis eradication in the Region is that all 
countries of the Region have established well functioning national systems for acute flaccid 
paralysis (AFP) surveillance, which has also improved capacity for detection and reporting of 
other EPI target diseases. Establishment of effective AFP surveillance in countries affected by 
war and in areas with rudimentary or virtually non-existent health care services, such as in 
Afghanistan, Somalia and south Sudan, has been a great achievement. 

During 2001, AFP surveillance continued to improve throughout the Region. The 
required level of sensitivity (non-polio AFP rate exceeding one case per 100 000 children 
under 15 years of age) was reported from all countries except Djibouti. The regional average 
in 2001 reached 1.87 cases per 100 000 children <15 years. Further improvement is noted 
from data available for 2002 (up to mid September), with an annualized rate equal to 2.2 cases 
per 100 000 children under 15 years. 

The second key indicator for quality of AFP surveillance is the adequacy of specimen 
collection: (at least 80% of all AFP cases should have adequate1 stool specimens). In 2001, 16 
countries (Djibouti, Egypt, Islamic Republic of Iran, Iraq, Jordan, Kuwait, Morocco, Oman, 
Pakistan, Palestine, Qatar, Saudi Arabia, Syrian Arab Republic, Tunisia, United Arab Emirates 
and Republic of Yemen) met or exceeded this criterion and in 2 other countries (Afghanistan 
and Sudan) adequate specimens were collected from >70% of cases. Region-wide, the 
percentage of AFP cases with adequate stool specimens increased from 70% in 2000 to 83.1% 
in 2001. Further improvement was noted in 2002 (as at mid October), with 88% of AFP cases 
having adequate specimens. 

As part of acceleration efforts, active AFP surveillance was initiated and strengthened in 
all countries, with recruitment of sufficient national surveillance officers and provision of 
required supplies, equipment and technical support from the Regional Office. In view of 
continued progress of surveillance, all countries of the Region used the virological scheme in 
classification of AFP cases. This high quality surveillance is also guiding targeted 
immunization activities in countries. 

                                                 
1 Adequate specimens: 2 stool specimens collected at least 24 hours apart within 14 days of the onset of paralysis 
and arriving at the laboratory in good condition. 
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c) Containment of laboratory poliovirus stocks 

A regional plan for containment was developed and endorsed by the Regional 
Committee in 2000, and guidelines were also developed to help countries in formulation of 
national plans. WHO is providing support to countries in developing and implementing their 
plans through consultant visits and organization of meetings for national containment 
coordinators. 

As of September 2002, 18 of the 23 countries of the Region had prepared a national 
containment plan. The first phase of the plan is to survey laboratories and prepare inventories 
for those that handle or store poliovirus isolates or potentially infectious materials and to 
ensure appropriate biosafety levels. This phase has been successfully completed in Bahrain, 
Oman, Qatar and United Arab Emirates and is currently being implemented in Cyprus, Egypt, 
Islamic Republic of Iran, Iraq, Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya, Morocco, 
Saudi Arabia, Syrian Arab Republic and Tunisia. 

Thus far, national containment coordinators have been nominated in 18 countries, 13 of 
which have also established national containment committees. 

d) Certification activities 

According to recommendations of the Global and Regional Commissions for 
Certification of Poliomyelitis Eradication, all countries except Somalia have established 
National Certification Committees (NCC) with appropriate membership. The NCCs of 15 
Member States that have high quality AFP surveillance and have not reported cases of 
poliomyelitis for at least 3 years submitted reports and national documentation to the Regional 
Commission for Certification of Poliomyelitis Eradication (RCC). The RCC accepted these 
reports.  It is continuing to review annual updates from countries with satisfactory initial 
reports until regional certification. The RCC continues to guide all aspects of the certification 
process in the Region. Some of its members have made country visits to review the status of 
the certification activities and available documentation. 

The remaining challenges are to sustain the political commitment of the governments 
and ensure the funding support for the implementation of polio eradication activities. The 
Eastern Mediterranean Region has planned to continue to accelerate the polio eradication 
activities in endemic countries and conflict countries, including high quality immunization 
days; rigorous implementation of surveillance and reviews; recruitment of national and 
international staff in priority countries; and coordination and synchronization of NIDs 
between countries of the Region and with neighbouring regions. 

3.3 Regional status of virological surveillance 
Dr Humayun Asghar, WHO/EMRO 

Virological surveillance for wild poliovirus, the core component of AFP surveillance, 
has made substantial progress. In 2001, 11 network laboratories were fully accredited by 
WHO, and one laboratory was provisionally accredited. Virological investigation was 
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performed on 3818 of the 3865 reported AFP cases in the regional laboratory (see 6.1 for 
more details). There were 8958 samples tested in network laboratories, of which 7620 were 
from AFP cases, 1096 were from contacts of AFP cases and 242 were from environmental 
samples, healthy children and other sources. During 2001, 62% samples were received in 
laboratories within 3 days of collection from AFP cases, as compared to 52% during 2000. 
The percentage of specimens received in good condition was 94%; results were reported 
within 28 days in 83% of cases and the non-polio enterovirus (NPEV) rate was 14%. 

Up to September 2002, 8 network laboratories were fully accredited by WHO, two 
laboratories were provisionally accredited, and accreditation visits were planned for the 
remaining two in December 2002. All laboratories passed the proficiency panel distributed 
during 2001. Between January and September 2002, the network of laboratories tested 6916 
samples, of which 5977 were from AFP cases (2995), 779 were from contacts of AFP cases 
and 160 were from environmental samples, healthy children and other sources. Only 71% of 
samples were received in laboratories within 3 days of collection from AFP cases; 98% of 
specimens were received in good condition; 96% reported results within 28 days; and the 
NPEV rate was 14%. The target of 80% for the transportation of samples within 3 days could 
not be met due to unavoidable delays in areas with difficult terrain and shipment via courier 
from distant places. The NPEV rate for all the countries was not above the target of 10%. In 
most of the laboratories the possible cause could be insensitive cell lines, but this could not be 
explained only on the basis of poor performance of the cell line, as it also depends on the 
maintenance of the cold chain during storage and transportation of the stool sample. The 
timeliness of the case investigation and quality virological results of stool samples were 
emphasized for prompt response. The time between onset of paralysis and final results was an 
average of 58 days is 2001, which decreased to 47 days in 2002. 

It was encouraging to note that improvement was made in several aspects of 
surveillance and laboratory performance. High priority will be given in 2002 to maintaining 
certification standard surveillance indicators, sustaining good laboratory performance and 
further improving the time between paralysis onset and final intratypic differentiation results. 

In 2001 wild type 1 and 3 polioviruses were detected in Afghanistan and Pakistan. An 
outbreak mainly due to wild type 3 poliovirus occurred in southern Punjab province of 
Pakistan. In Afghanistan most of the cases due to wild type 1 poliovirus were detected in 
Kandahar province. 

Only wild type 1 polioviruses were detected in Egypt (5 cases) and Sudan (1 case). In 
Somalia, 7 cases were due to wild type 3 polioviruses. The viruses isolated from sewage 
samples in Egypt represented a single genotype with clustering into three lineages, out of 
which only one chain of transmission was detected through AFP surveillance. 

Between January and September 2002, wild type 1 and 3 polioviruses continued to 
circulate in Afghanistan and Pakistan, and wild type 3 poliovirus in Somalia. In Egypt no wild 
type poliovirus was isolated from AFP cases, while wild type 1 polioviruses were isolated 
from sewage samples. No wild type poliovirus was detected in Sudan. 
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Remaining challenges in the Eastern Mediterranean Region polio laboratory network 
are timely transportation of positive virus culture to global specialized laboratories, timely 
reporting by regional reference laboratories (RRLs), supply of molecular reagents and 
sustaining the performance of  the Regional Laboratories Network. 

3.4 Reports from laboratories serving countries with wild poliovirus circulation, for 
2001 and 2002 

3.4.1 Egypt 
Dr Iman Al Maamoun, VACSERA, Egypt 

The VACSERA regional reference laboratories was fully accredited in 2001, with an 
excellent performance in proficiency panel test with a score of 100% in isolation, 
identification in primary virus culture and intratypic differentiation (ITD). In 2001, adequate 
stool samples were collected from 92% of AFP cases, the NPEV rate was 17% and results of 
81% of stool samples were reported within 28 days. In 2002, adequate stool samples were 
collected from 93% of AFP cases, the NPEV rate was 20% and results of 95% of stool 
samples were reported within 28 days. 

All wild and vaccine type polioviruses isolated from clinical cases and the environment 
were sent to CDC, Atlanta for genomic sequencing. The sequencing data showed that three 
isolates from cases and the environment were closely related to each other and indicate 
continued circulation of 1999 isolates from Minya and of 1999–2000 isolates from Assiut. 

The WHO regional reference laboratory (VACSERA) carried out isolation or intratypic 
differentiation for samples referred from Cyprus, Iraq, Jordan, Lebanon, Saudi Arabia, Sudan, 
Syrian Arab Republic and Republic of Yemen. In 2001, no wild virus was detected from the 
366 samples referred from these countries. The number of samples tested between January 
and September 2002 amounted to 389 samples from other countries of the Region and no wild 
type poliovirus was isolated from these samples. 

An environmental poliovirus surveillance study in Egypt was initiated as a collaborative 
activity between VACSERA, CDC, KTL, WHO and the Ministry of Health and Population 
with the aim of identifying reservoir communities with “silent” circulation of wild poliovirus 
in high-risk areas and monitoring the interruption of indigenous wild poliovirus transmission, 
including targeting reservoir areas in OPV immunization campaigns and evaluating the 
impact of NIDs. 

In 2000, five sites in Minya and Assiut provinces were selected in Upper Egypt for 
collection of environmental samples. Five more sites in Upper Egypt were included in 2001, 
making a total of 11 sites in 7 provinces (Minya, Assiut, Aswan, Fayoum, Beni Suef, Sohag 
and Qena). One site from Lower Egypt (Gharbia) was also included. Later in 2002, the 
number of provinces from Lower Egypt included in the study increased to 6 (Gharbia, 
Beheira, Sharkia, Menoufia, Cairo, Alexandria), thus making a total of 13 provinces. 
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Between September 2000 and 2001, 184 sewage specimens were collected and 77 wild 
type 1 polioviruses were isolated from all study provinces. Wild type 1 polioviruses were 
isolated from sewage sample in Minya and Qena, where virologically confirmed polio cases 
were reported in 2001. The wild type 1 polioviruses were also isolated from provinces, where 
no wild poliovirus cases were reported in 2001. 

Wild type 1 poliovirus detected through environmental sampling belonged to the same 
genotype isolated from poliomyelitis cases reported in 2001. Genetic sequencing data showed 
that only 1 of the 3 lineages detected in the environment was also detected through AFP 
surveillance. Between January and September 2002, 96 sewage specimens were collected and 
12 wild type 1 polioviruses were isolated. Wild polioviruses were isolated in Assiut city, Beni 
Suef, Cairo, Fayoum, Qena and Sohag. Two wild type 1 polioviruses isolated from Cairo 
(June, August 2002) were closely related to each other and to lineages detected in 2001 and 
2002. No wild poliovirus was isolated from Minya, Dairut and Assiut, the well known 
reservoir areas, during the last few years. 

The genetic sequencing results suggest uninterrupted circulation of indigenous wild type 
1 poliovirus in Egypt. Detection of wild polioviruses in environmental samples in the absence 
of clinical cases of poliomyelitis raises doubts about the comprehensiveness of AFP 
surveillance. 

3.4.2 Pakistan 
Mr Sohail Zahoor Zaidi, National Institute of Health 

In 2001, the regional reference laboratory in Pakistan tested 3158 stool samples 
collected from 1584 AFP cases. Adequate stool samples were collected from 84% of AFP 
cases, the NPEV rate was 22% and results of 81% of stool samples were reported within 28 
days. Although the transport of samples from field to laboratory within 3 days was below the 
80% target, it showed improvement, from 47% in 2001 to 65% in 2002. 

In 2002, 2438 stool samples collected from 1174 AFP cases were tested. Adequate stool 
samples were collected from 96% of AFP cases, the NPEV rate was 22% and results of 99% 
of stool samples were reported within 28 days. 

The RRL Pakistan provides support to the polio eradication programme in Afghanistan. 
In 2001, 424 stool samples collected from 215 AFP cases were tested. Adequate stool samples 
were collected from 74% of AFP cases, the NPEV rate was 22%, and the results of 72% of 
stool samples were reported within 28 days of their receipt in the laboratory. Only 29% of 
stool specimens were sent to laboratory within 72 hours of collection, but 100% of samples 
were received in good condition. 

Between January and September 2002, 480 stool samples collected from 241 AFP cases 
from Afghanistan were tested. The percentage of adequate of samples was 97%, the NPEV 
rate was 18% and 100% of reports were sent within 28 days of receipt of the sample in the 
laboratory. The percentage of stool specimens sent to the laboratory within 3 days of 
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collection was 31%. No significant improvement was observed in timely transportation due to 
difficult terrain, long distances and unavailability of suitable transport. 

The laboratory established and standardized a PCR test and will test a proficiency panel 
distributed in 2002 to qualify for use of the PCR test as a supplementary ITD test. 

3.4.3 Kenya 
Mr J. Muli, Medical Research Institute (KEMRI) 

KEMRI performs virology investigation on AFP cases reported from Djibouti, Eritrea, 
Kenya, St Helena, Seychelles, Somalia and south Sudan. 

In 2001, KEMRI tested 261 samples from Somalia, 173 from south Sudan and 2 from 
Djibouti. The percentage of samples received in the KEMRI laboratory within 3 days was 7% 
from Somalia, 13% from south Sudan and 33% from Djibouti. The overall NPEV rate was 
10% and results were reported within 28 days in 80% of cases. Wild type 1 poliovirus was 
isolated from south Sudan and 13 wild type polioviruses were isolated from Somalia. 

In 2002, KEMRI tested 172 samples from Somalia and 105 from south Sudan. Wild 
type 3 polioviruses were isolated from two cases in Somalia, with the last virus isolated in 
March 2002. 

4. MOLECULAR EPIDEMIOLOGY 

4.1 Update on global molecular epidemiology of polioviruses 
Dr Mark Pallansch, CDC, Atlanta 

In the third quarter of 2002, there remain three major foci of wild poliovirus circulation 
in five countries. In addition, there have been small numbers of wild virus isolates in the last 
12 months from four other countries. 

Outside of the Eastern Mediterranean Region, genetic analysis of isolates from the first 
half of 2002 in the major wild virus reservoir of Africa, Nigeria/Niger, resulted in several 
important conclusions. AFP surveillance sensitivity appears to be very high in Nigeria. There 
are numerous stool specimens positive for wild poliovirus. On the dendrogram, horizontal 
branches are generally short and genetically related viruses are geographically and temporally 
clustered. There is evidence of intense local circulation in some communities and evidence of 
spread from reservoir communities to indicator communities. 

Wild PV1 and PV3 remain endemic to Nigeria. Three separate PV1 lineages were found 
in 2002 and viruses of these lineages have been circulating independently for around 5 to 10 
years. Three separate PV3 lineages were found in 2002 and these lineages have been 
circulating independently for around 5 years. 

Separate reservoirs of endemicity were found in the northern states. PV1 reservoirs 
were centred around Kanu state (PV1 Lineage B) and around Kaduna state (PV1 Lineage D). 
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A third lineage (PV1 Lineage C) may have been eliminated (Last isolate: NIE-KBS-BES-01–
005). A fourth lineage (PV1 Lineage A) was linked to 1999 Niger viruses, but may now be 
independently circulating in Nigeria. PV3 reservoirs were centred around the FCT (PV3 
Lineage A), around Borno state (PV3 Lineage C), and around Kanu, Jigawa, and Katrina 
states (PV3 lineage D), with related virus found in Niger (NIG-ZIN-MIR-02–045). 

There is no evidence of poliovirus endemicity in the southern states. In addition, an 
entire genotype (groups of lineages), WEAF-C (West Africa C), previously endemic to coastal 
West Africa, appears to have been eliminated. 

In the other major reservoir, India, significant circulation continues primarily in the 
northern states of Uttar Pradesh (UP) and Bihar. The overall picture looks encouraging, as 
there appear to be fewer surviving lineages in 2002 than in previous years. However, there are 
still some serious problem areas. 

For both types 1 and 3, poliovirus circulation appears to be localized to the previously 
identified reservoir areas: 1) western UP, especially the “hot four” districts and surrounding 
districts (at least 3 main PV1 lineages and 2 main PV3 lineages); 2) central UP (continued 
PV1 circulation in Sultanpur and Rae Bareli [and Badohi]; continued circulation of PV3 in 
Ambedkar Nagar); 3) Northern Bihar (PV1), especially in the districts of Sitamarhi and 
Muzaffarpur (at least 2 separate lineages). 

4.2 Molecular epidemiology of polioviruses from endemic countries in the Eastern 
Mediterranean Region 
Dr Humayun Asghar, WHO/EMRO 

All poliovirus isolates from the Region were genetically characterized through 
collaboration between WHO network laboratories, the Global Specialized Laboratory (GSL) 
at CDC, Atlanta, and RIVM, Netherlands. Accurate and timely virological data have become 
more critical close to the end of polio eradication. Sequencing data are routinely used to 
identify endemic reservoirs in the Region. Virus transmission is increasingly localized in the 
endemic countries of the Region. No importation or cVDPVs were detected in 2001. 

Wild type 1 polioviruses were distinct genotypes and indigenous to the Region, each 
with specific geographical location corresponding to the countries of Egypt, Sudan, Somalia 
and genotypes that span Afghanistan and Pakistan. The genotype isolated from the cases in 
Egypt in 2001 was similar to the genotype circulating in 2000. The genotype isolated from 
Sudan was also closely related to the genotype circulating in 2000. All polioviruses isolated 
from environmental samples belonged to a single genotype and had high genetic homology. 

In Egypt AFP surveillance was supplemented with environmental surveillance to 
increase sensitivity for detection of wild poliovirus. Numerous separate chains of transmission 
of a single genotype of wild type 1 polioviruses were detected from all sites. In conclusion, 
the environmental surveillance improved the detection of wild type 1 polioviruses circulating 
in Egypt. The finding underscored the urgency of improving the quality of immunization 
activities in the southern governorates. 
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In Afghanistan and Pakistan, the nucleotide diversity of PV1 and PV3 isolates appears 
to have decreased. All PV1 isolates were of South Asia (SOAS) genotype and divided into six 
main clusters of related lineages (A–F). There was high genetic similarity between viruses in 
clusters. 

Wild type 3 polioviruses in the Region were isolated from AFP cases detected in 
Afghanistan, Pakistan and Somalia. All isolates from Afghanistan and Pakistan were of SOAS 
genotype and were divide into three main clusters of related lineages (A–C). In Somalia, the 
wild type 3 poliovirus genotype circulating in 2000 continued to circulate in 2001. 

4.3 Group discussion–challenges facing laboratories in order to meet the performance 
indicators 

Human resources and training 

• With the decline in poliomyelitis incidence, the RRLs and NPLs are expected to face the 
problem of sustaining good performance in the face of a number of factors such as 
reassignment of polio laboratory staff to other laboratory or to other priority 
assignments.  

• It was noted that diversion of resources, including human resources, to other public 
health priority programmes by the government or head of institutions was beyond the 
control of the laboratory directors. It should be advocated through WHO and country 
polio eradication programmes, which should emphasize to the authorities the 
importance of the work and requirements of designated polio laboratory. 

• One of the factors for the rapid turnover of staff was low wages offered by some 
countries as compared others, these happened to be polio endemic countries. The trained 
workforce in these laboratories is attracted to other job opportunities. This is 
complicated by the fact that recruitment of trained staff for vacant positions in polio 
laboratory has not been a priority, hence increasing the workload on the already 
deficient staff. 

• Another related issue is the training of polio laboratory staff, who are sometimes sent to 
laboratories which do not have high workload. It was suggested to send the candidates 
to busy laboratories for hands-on training. 

Laboratory supplies 

Estimation of laboratory supplies was not based on the previous and expected workload. 
It was noted that some of the laboratories were not following instructions and made 
superfluous demands. It was suggested that supplies should only be used for polio work and 
should not be diverted towards ongoing research activities or other diagnostic services. 
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Laboratory management 

Some of the laboratories are facing problems due to lack of training in laboratory 
management skills. There is no proper training in quality control of virology laboratory 
techniques. Laboratories were urged to develop a contingency plan for situations such as 
sudden increase in workload due to outbreaks.  

Other issues were related to laboratory practices, which are of prime importance to good 
performance, and were mostly overlooked due to routine work fatigue or due to over-reliance 
on technicians. It was suggested that a workshop might be organized on laboratory 
management skills.  

Sample transportation and mode of communication 

The requirement for transport of samples varies from country to country. All 
laboratories agreed to comply with the requirements of couriers/airlines. Care should be taken 
to provide complete documentation and carefully packed samples, according to regulations, to 
the courier. The receiving laboratory should be informed prior to shipment. Some of the 
laboratories were not responding to queries of others, which may have been due to absence of 
the laboratory director or wrong e-mail addresses. In this regard a proposal was made to 
assign someone to answer all enquires. For better communication between laboratories, a 
revised list of addresses would be provided. 

5. LABORATORY QUALITY ASSURANCE–METHODOLOGIES 

5.1 Evaluation of cell culture sensitivity 
Dr Javier Martin, National Institute for Biological Standards and Control (NIBSC), 
United Kingdom 

Monitoring the sensitivity of RD and L20B cells on a regular basis gives reassurance of 
the cell line’s ability to detect poliovirus infection. It is proposed that the evaluation of cell 
sensitivity should be performed by using well-characterized Sabin reference virus 
preparations of known and reproducible titre. The advantage of using such reference materials 
will be that they are authenticated as Sabin strains and that they have an assigned titre that 
will enable a quantitative evaluation of the cell sensitivity within a laboratory and the 
comparison of results between different laboratories. 

The National Institute for Biological Standards and Control (NIBSC) has prepared 2500 
ampoules of each of the three Sabin vaccine virus serotypes that are ready for distribution to 
the laboratory network. They were prepared from monovalent bulk materials of the three 
Sabin strains that had been released to be used as vaccines in the United Kingdom. The 
original vaccine preparations were diluted to a target titre of 5.0 log10/0.1ml. A standard 
operational procedure (SOP) for virus titration has also been developed based on the WHO 
standard procedure used for vaccine potency assays. Key parameters are the use of 0.5 log 
dilutions intervals and 10 replicate wells per dilution that allow a precision of ±0.5 log 
TCID50. A collaborative study involving 6 polio specialized laboratories was established to 
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assign a virus titre to the standard reference preparations and to validate the standard 
procedure. 

The frequency of testing should be at least once soon after cells are initiated and, if 
possible, at mid-point and end of the passage history. Records should be kept on laboratory 
control charts and results reported on standard forms to laboratory co-coordinators, HQ and 
NIBSC. If the observed titre is within ±0.5 log of the assigned titre for the reference strains, 
then the cells are of adequate sensitivity. If cells are found to be of low sensitivity, they should 
be replaced with a new batch of adequate sensitivity either from a laboratory stock or from the 
corresponding RRL. 

5.2 Tracking laboratory contamination and resolving the problems 
Dr Humayun Asghar, WHO/EMRO 

The WHO Global Laboratory Network is playing critical role in poliomyelitis 
eradication. Laboratory results are used to monitor the temporal and geographical occurrence 
of wild polioviruses, investigate the relationships among viruses, classify poliomyelitis cases 
and target immunization activities. Therefore, accurate and timely laboratory results are of 
paramount importance. 

The impact of reporting a wild poliovirus where none exists can have serious 
consequences in the form of wasted financial resources, unnecessary diversion of time and 
effort of field personnel, damage to the reputation of the laboratory and undermining the 
confidence of its users. Wild poliovirus contamination is a rare phenomenon, but a serious 
event. When contamination occurs, it should be thoroughly investigated and measures should 
be implemented to minimize its recurrence. 

The laboratory should be the first agency to suspect contamination. Suspicion of 
contamination should arise if clustering of wild poliovirus positive results in place (e.g. all 
reported from a single laboratory) or time (e.g. all reported within the same week) and/or 
evidence of incompatibility between the laboratory and epidemiology occur. The reporting of 
identical nucleic acid sequences for wild polioviruses from different patients with no obvious 
epidemiological link also strengthens the suspicion of a laboratory or data error. The regional 
laboratory coordinator should be informed immediately to assist in investigating and 
identifying procedures and practices that may be unrecognized potential sources of 
contamination. The coordinator will also expedite ITD or genomic sequencing investigation 
among reference laboratories. 

Wild polioviruses can be derived from reference materials, virus isolates from other 
specimens or inoculated specimens. Non-serotyped enteroviruses, mis-typed enteroviruses; 
polioviruses that have not been differentiated as wild or vaccine-like, or polioviruses 
evaluated by non-WHO recommended ITD methods, may all be inadvertent sources of wild 
polioviruses, depending on the time and place of their origin. Potentially infectious, clinical 
and environmental samples present in the laboratory collected at a time or place of wild 
poliovirus transmission are also potential sources of contamination. 
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Gradual deviations in routine laboratory practices, shortcuts or new practices can 
introduce opportunities for contamination. Investigations should include careful review of 
laboratory practices of all personnel. Failure to use leak-proof containers can lead to adverse 
events when containers are opened, e.g. creation of aerosols or splashes, contamination of the 
outside of containers and contamination of the hands of workers. Specimen processing and 
inoculation in poorly functioning class 2 biosafety cabinets and mishandling of specimen 
inside biosafety can also result in cross-contamination. There is always a possibility of 
creation of aerosols or splashes from vortexing, centrifuging, mixing of samples or cultures, 
decanting cell culture fluids, pipetting materials and opening of specimen containers.  

Transfer of materials to unlabelled containers is the most common cause of switched 
specimens. A wild poliovirus result may be ascribed to the wrong patient or sample if 
mislabelling occurs while a wild poliovirus sample is being manipulated. A good practice is to 
assign a unique identifying laboratory number to each sample as it is “logged in” on a receipt 
book or logbook. Improper decontamination of specimen containers, work surfaces and 
laboratory waste poses threat of contamination.  

A meticulous review of laboratory records should extend to all stages of testing, i.e. 
inoculation, passage, serotyping and ITD. On re-inoculation from original specimens, non-
reproducibility of the original wild poliovirus positive result often provides strong evidence of 
contamination. 

All wild poliovirus positive results should be reported, and every report must be 
assumed correct unless proven otherwise. Field surveillance activities should include 
investigation of the case (clinical data, immunization status, history of travel, or contact with 
persons from endemic countries) and search for additional AFP cases in the area of the 
reported case. Full and timely communication between the programme and the laboratory is 
crucial during the resolution of any incidence of suspected contamination. 

5.3 Update on monoclonal antibody intratypic differentiation methods 
Dr Javier Martin, NIBSC, UK 

The intratypic differentiation (ITD) method based on virus neutralization using Sabin-
specific monoclonal antibodies is one of the five ITD methods recommended by WHO. It is 
proposed that this method could be used as a rapid “filter” to select out Sabin-homologous 
strains from the large amounts of virus isolates that are expected to be necessary to analyse 
during the next few years. The possible advantages of using this method include the fact that 
it is already in use in several laboratories so reagents and procedures are available. It is also 
technically simple and the ITD characterization is carried out at the same time as the 
serotyping of the virus isolate, using the same microtitre plate, so it could be performed at the 
NPL level. Furthermore, the method is fast so wild type and VDPV isolates can be rapidly 
flagged for further characterization. 

With these issues in mind, a collaborative study involving 6 specialized polio 
laboratories has been initiated to evaluate the feasibility of using this method in different 
laboratories of the network. Preliminary results are promising and have highlighted the need 
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to pay special attention to the virus dilution/s used in the method and the establishment of 
clear criteria for the interpretation of the results. 

5.4 Update on restriction fragment length polymorphism intratypic differentiation 
methods 
Dr Harrie van der Avoort, RIVM, Netherlands 

Restriction fragment length polymorphism (RFLP) is a scientifically sound method for 
intratypic differentiation developed at Institut Pasteur, Paris (Balanant et al., 1993). On the 
basis of the outcome of the WHO-sponsored comparative study on five methods for intratypic 
differentiation (van der Avoort et al., 1995) RFLP was recommended by WHO as a method 
for ITD. Several regional reference laboratories (RRL) have had good experience with the 
RFLP method for a long period of time. 

The lack of a quality control programme to test the proficiency of the laboratory 
performing the RFLP test as part of the accreditation process has prevented nomination of the 
RFLP method as a WHO-supported method for ITD. Such a nomination would imply WHO 
support for reagents, and apparatus, as well as training. 

Test-specific proficiency test (PT) panels for ITD, not relying on live wild type viruses 
have been developed, field tested and distributed and successfully analysed by RRLs for the 
RIVM ELISA and the PCR and probe hybridization tests from CDC. A comparable PT panel 
has not been set up yet (and most likely will not be set up in the near future) for RFLP. 
Therefore laboratories performing the RFLP test cannot be accredited for this method of 
RFLP. 

6. LABORATORY QUALITY ASSURANCE–ACCREDITATION 

6.1 Accreditation status of polio laboratories of the Eastern Mediterranean Region 
Dr Humayun Asghar, WHO/EMRO 

In 2001, the national polio laboratories (NPL) in Islamic Republic of Iran, Iraq, Oman, 
Morocco, Saudi Arabia, Sudan and Syrian Arab Republic, and regional reference laboratories 
in Egypt, Kuwait, Pakistan and Tunisia were fully accredited by WHO. The NPL in Jordan 
showed a good performance, but was designated as provisionally accredited by WHO in 2001, 
with delay in reporting, fewer than the required number of samples processed, and weakness 
in implementing internal quality control.  

In 2002, the national polio laboratories (NPL) in Islamic Republic of Iran, Iraq, 
Morocco, Sudan and Syrian Arab Republic, and regional reference laboratories in Egypt, 
Pakistan, and Tunisia were fully accredited by WHO. The NPL in Jordan and RRL in Kuwait 
showed a good performance, but were designated as provisionally accredited by WHO in 
2002, with delay in reporting and weakness in implementing internal quality control. The 
compliance of laboratories in implementing the accreditation recommendations has proved 
beneficial in improving the performance of the laboratories. 
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The accreditation data on all laboratories for the period 1998 to 2001 showed 
improvement in performance of all laboratories over the years. The most significant was the 
improvement in timeliness of reporting of the virology results by the network laboratories 
especially in Egypt, Islamic Republic of Iran, Iraq, Pakistan and Sudan, where workload in 
laboratories increased due to improvement in AFP surveillance. Internal quality control was 
implemented in all network polio laboratories. 

In most of the instances, problems such as delay in reporting or low NPEV rate were 
due to improper handling and maintenance of cell cultures. It is expected that with the decline 
in poliomyelitis incidence, laboratories may isolate few polioviruses. In this situation the 
NPEV isolation rate remains the only indicator to show the ability to isolate the viruses, 
which both reflects technical abilities and serves as proof the sensitivity of the cell line being 
used. Therefore, it was emphasized to check the sensitivity of the cells regularly and replace 
the cell after 12–15 passages, or once every three months and whenever new cells are 
received. 

6.2 Regional laboratories proficiency test performance in 2001 
Dr Harrie van der Avoort, RIVM, Netherlands 

All 12 NPLs and RRLs in the Region passed the 2001 proficiency test (PT) for isolation 
and typing. The mean score was excellent: 98.3%. The Region’s performance fits very well in 
the global figures for PT performance in 2001–2002; only 4 of the 150 laboratories of the 
global network have not passed the PT. All four of these laboratories were in the Region of 
the Americas, indicating problems in setting up the regional laboratory network again after the 
Hispaniola outbreak. 

The performance of laboratories in the Eastern Mediterranean Region in the PT for 
isolation and typing has been very good in the last 8 years. This is also true for the 
performance of the RRLs in the PT for the RIVM ELISA for intratypic differentiation, with 
the mean score varying between 92% and 100%. 

Reporting of results for the RIVM ELISA PT includes also reporting of the underlying 
OD values; correct evaluation and interpretation of OD values are integral parts of the PT, and 
therefore remain a necessary condition to obtain full accreditation for this method. 

The laboratory manual and the accreditation protocol mention three important issues 
concerning cell cultures for isolation of polioviruses from stool suspensions: titration of a 
standard poliovirus samples with known concentration and of documented origin, a maximum 
passage number and a duration of cell health of at least 5 days. 

Several laboratories have experienced repeatedly periods with severe cell culture 
problems. Fixed and low splitting ratios and overloading of tubes and flasks with trypsin-
treated cells are bad laboratory practices promoting low cell sensitivity and short passage 
duration.  
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To overcome and prevent these problems the following procedures are recommended: 

• The optimal concentration of cells to produce full cell sheets in 2–3 days has to be 
determined. The 2–3 day period allows at least several cell divisions, thus creating a cell 
sheet of recently divided and most sensitive cells. 

• Seeding concentrations may vary per cell type. 

• Cell counting, and thus precise documentation of cell concentrations used to seed tubes 
and flasks must be used to define the optimal circumstances for reproducible cell 
cultures. 

The conditions mentioned in the laboratory manual (a fixed splitting ratio of 1 in 3 and 
100 000 cells/cm cell sheet) are only rough and minimal indicators that should be optimized 
to the local situation. 

6.3 Discussion 

Cell culture: problems and solutions national polio laboratories 

Experience in regional laboratories shows that cell culture contamination is one of the 
most common causes of delay in reporting of results on time. The insensitivity of cell lines 
and lack of monitoring of temperature of incubator is another common cause of low virus 
isolation rate. The work practices in the laboratories are causes of cell culture contamination. 
Most of the time it is simple to control the contamination, but due to inexperience in cell 
culture it remains unresolved.  

The topic was addressed in depth and each laboratory, especially in Islamic Republic of 
Iran, Jordan, Morocco, Saudi Arabia, Syrian Arab Republic and Sudan, was requested to share 
its experience. Comments and suggestions of participants were as follows. 

• Cell culture maintenance is key to good performance of virus culture laboratory. The 
cell culture work should be performed in a clean and separate area. The cell culture 
room should have restricted access. All logistics required for the cell culture propagation 
should be available in cell culture room. 

• Different cell lines should not be processed at the same time; sufficient time should 
lapse between processing of cell lines. 

• Media should be produced in sterile conditions and all freshly received reagents should 
be evaluated for their affect on growth of cells. For the preparation of media, instruction 
of the manufacturer should be followed. L-glutamine is heat labile and incubating the 
media for a sterility check can destroy this. Therefore, it was suggested to set up the 
sterility test for each batch of the media separately in thioglycate broth. 
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• The temperature records of incubators should be strictly monitored and daily record 
sheet should be displayed on the incubators. The temperature variation can affect the 
virus isolation rate. 

• Cell counting to adjust the volume of inoculums to seed the flasks/tissue culture tubes 
should be performed as routine. All cell lines should be checked periodically for their 
sensitivity or when new cell stocks are received. Cells should be discarded after 12–15 
passages. 

• Ducts of the air conditioning systems can affect the working of bio-safety cabinets, by 
disturbing the air current. Air conditions or their ducts should be appropriately placed. 
The filters should be checked periodically for the airflow, and replaced once every 1–2 
years, depending the calibration report. 

• WHO guidelines should be followed. Non-standardized techniques should not be used 
without validation studies. 

• Inoculation of cell suspension with patient samples is not a recommended method. 
Trypsinization removes the receptors and cell suspension does not have fully mature 
cells to express the full receptors. Therefore, it may decrease the virus isolation rate. 

Intratypic differentiation: trouble-shooting, regional reference laboratories 

The following were discussion points, comments and suggestions. 

• The problems with P3 ELISA were mostly related to low OD values at the control and 
unknown samples. It was suggested to keep aliquots of controls at 4ºC. The virus can be 
grown in a small volume of 0.5 ml to get a higher titre of virus particles. 

• The PCR can be used as a supplemental test, but cannot replace the WHO recommended 
two ITD methods. The PCR cannot be used as routine until training of personnel, 
provision of supplies and accreditation in the use of the PCR test by the RRL laboratory 
is achieved. 

• The RRLs should plan their supplies of ITD reagents well in advance and send to global 
specialized laboratories at least 6–8 weeks before. 

• The controls should be used in all ITD and ELISA test should be validated. 

• Result on single ITD test should not be sent to the polio eradication programme. The 
criteria for the final result should be used as described in the laboratory manual. 

• It was experienced during accreditation visits that some of the laboratories were not 
maintaining the permanent record of probe hybridization, due to fact that the colour of 
the hybridization dots faded after some time. It was suggested to make a photocopy of 
the probe membrane immediately after the completion of the test. The membrane can 
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also be treated with half molar EDTA and can be preserved (photocopy of the membrane 
is a must). 

7. LABORATORY QUALITY ASSURANCE–DATA MANAGEMENT 

7.1 Concerns of timeliness and introduction of new variables in LABIFA 
Dr Humayun Asghar, WHO/EMRO 

Progress in polio eradication has reached a point where accurate and timely reporting is 
key to prompt field response by the EPI. Monitoring the timeliness and tracking the laboratory 
results at all levels is only possible through a purpose built database. The most important 
application is for tracking virology results of a “HOT CASE” and monitoring ITD tests to 
detect any discrepant results and follow-up the sequencing results of such viruses. 

The current LABIFA system used in the Region includes all essential variables to 
calculate the basic indicators of laboratory performance. It was proposed to include new 
variables to calculate the time intervals of referring and reporting of isolates from/to NPL, 
RRL, Global Specialized Laboratory (GSL); monitor ITD tests performed in RRLs; track 
timeliness of sequencing data; monitor timeliness of reporting of both preliminary culture 
results and final results to EPI; improve the weekly reporting in the polio fax; map viruses at 
governorate/province and district level; and facilitate more friendly output of analysis in  
MS Word format. 

The modified LABIFA was presented to the laboratory directors and their suggestions 
were included. A 1-week consultant visit in each laboratory to install revised LABIFA was 
proposed. During this time data will be converted to new format and laboratory staff will be 
trained on the use of modified LABIFA. 

7.2 Data management at polio laboratories–the way forward 
Ms A. van Middelkoop, WHO/EMRO 

The LABIFA data management system needs updating to improve: reporting of ITD 
results; tracking of specimens and their results; monitoring of timeliness; monitoring the 
accuracy of poliovirus typing; facilitation of virus mapping and linking specimen details to 
compile case-based results. 

An outline of the proposed new LABIFA was presented. Features included; case-based 
data entry; datasets specific for national polio laboratories and regional reference laboratories; 
test-specific ITD results; improved checks to detect errors during data entry; and more user-
friendly reports. 

The new LABIFA system will be installed during week-long visits to each laboratory in 
the Region. The existing data will be converted to the new format and province and district 
names will be standardized. Laboratory staff will be trained on the use of the new LABIFA. 
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7.3 Deficiencies in data management at NPL and RRL 
Dr Hala Safwat, WHO/EMRO 

Recommendations of the fifth intercountry meeting of directors of poliovirus 
laboratories in the Eastern Mediterranean Region in 2001 referred to timeliness and accuracy 
of laboratory results. Quality of data and available information affects timeliness and accuracy 
of laboratory results; hence some of the deficiencies in Eastern Mediterranean Region 
LABIFA were presented for discussion. 

• Format of recording IDCODE the standard format of recorded IDCODE and laboratory 
serial must be maintained to match specimens related to same case. 

• Laboratory specimens cannot always be related to AFP surveillance cases. Only 41% of 
the specimens could be related to AFP cases at EMRO. 

• Identifiers of laboratory specimens are sometimes missed. It is noted that 2% of EPID, 
3% of province and 8% of district names were missing. 

• Dates essential to trace polio specimens and to assure timeliness are sometimes missed. 
2% of the dates of onset, 1% of the dates of specimen collection and 7% of dates 
specimen sent to laboratory were missing. 

• Dates essential to trace specimens during ITD testing are sometimes missed. Out of 267 
specimens that were subjected to ITD, 16% had missing dates sample sent for ITD, 19% 
had missing dates ITD results received from RRL and 11% had missing dates final 
results sent from the laboratory to EPI. 

• Information on stool condition and date last oral polio vaccine administered is 
sometimes missed. 4% of the specimens collected in 2002 did not have information on 
stool condition and 28% did not have information on when last oral polio vaccine was 
given. 

• There are errors in dates. Most common errors were demonstrated with reference to how 
timeliness calculations are affected. 

• Timeliness of reporting for the first 36 international weeks of 2002 was presented, 
indicating laboratories that were not reporting on a regular basis. 

• None of the specimens collected in 2002 had missing laboratory serial numbers or 
missing information on the specimen type. Standard codes were maintained on 
recording information on 100% of the collected specimens. 
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7.4 Discussion–data management at country level 

National polio laboratories 

The following requests were the outcome of the national polio laboratories group 
discussion: 

• add dates when specimen was inoculated and when received in RRL 
• add alerts and reports for pending specimens 
• change the used text to refer to not processed samples to “will not be processed” 
• show an alert message for any mixture of P1 and P3 
• reports in text and not coded 
• a report showing a line list of the specimens sent for ITD 
• include an output report to be attached for each specimen sent to ITD 
• add a variable for information on which laboratory did the sequencing 
• separate reports for specimens from cases and contacts 
• security to protect files 

Regional reference laboratories 

The directors of the regional reference laboratories in Egypt, Kuwait, Pakistan and 
Tunisia, as well as the director of the Iranian national polio laboratory (which conducts its 
own ITD tests), discussed the proposed new LABIFA system for their laboratories. They 
suggested the addition of some variables, improvements to the wording of variable 
descriptions and changes to the list of possible values of some variables. These suggestions 
were incorporated in a revised list of variables which was circulated to all participants before 
the end of the meeting. 

8. LABORATORY QUALITY ASSURANCE–INSTRUMENTATION 

8.1 Performance of the biosafety cabinet and its implications 
Dr Javier Martin, NIBSC, United Kingdom 

The use of biological safety cabinets (BSCs) is one of the primary containment 
protection methods required to be implemented when working with infectious substances. 
BSCs are designed to provide person, environmental and product protection. They are fitted 
with high efficiency particulate (HEPA) filters, which are very effective at removing 
microscopic particles by “trapping” airborne particulate material. 

BSCs can be divided in three different classes, which differ in how they work and in 
their applications and limitations. Class II BSCs are the most commonly used in laboratories 
of the polio network. The location of BSCs in the laboratory is very important. Factors such 
as room size, ventilation system, placement of equipment, etc. can have an impact on the 
cabinet’s airflow and should be carefully designed. It is important to follow the recommended 
procedures to optimize the use of BSCs and avoid disrupting the airflow inside the cabinet 
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when manipulating materials. The cabinets should be tested and maintained at fixed intervals. 
Special attention has to be paid to monitoring the airflow and filter integrity. 

8.2 Experience of encountering problems during and after shifting laboratory 
equipment to new laboratory facilities 

8.2.1 Sudan 
Mr Hatim Babiker, NPL, Sudan 

In old laboratory space was not enough to perform virology work.  It comprised two 
rooms, one for cell culture and other for infectious work. There was no reception or office 
facility. The new laboratory facility has sufficient space; reception area for stool receipt and 
storage; separate cell culture room; separate room for virus isolation and identification; 
storage room; and office for administrative work. 

The laboratory was moved gradually. Shifting of the equipment from the third floor of 
the old building to the new facility was a major problem. It endangered many instruments. As 
well, the water supply line and drainage system were not compatible with good laboratory 
organization, there was no generator and an animal house was in front of the laboratory. Water 
supply and drainage were changed, a new power generator was installed and the animal house 
was removed and the space was cleaned. 

During this period contamination of cell culture occurred which was later controlled. 
Stool samples received during this period were sent to Egypt RRL for parallel testing and 
100% concordance of result was confirmed. The shifting of the laboratory was a difficult 
process which required proper planning and alternative arrangements to perform the work 
without delay in reporting. 

8.2.2  Morocco  
Ms Hayat Caidl, NPL, Morocco 

The old laboratory facility was inadequate for performing the laboratory work. There 
was not enough space to perform the infectious and non-infectious activities in separate areas. 
There was no proper ventilation and necessary equipment was not installed. The Morocco 
NPL was not accredited until 2001 due to poor performance. The performance indicators were 
deteriorating and usual problem was cell culture contamination. 

The new laboratory is purpose built and has 3 rooms, one of them is a separate cell 
culture room. Rooms are under negative pressure, and air is circulated through HEPA filters. 
All equipment is present in one laboratory. Since the shifting of the laboratory the cell culture 
problem has been resolved and in 2001 the laboratory was accredited. 
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9. SUPPLEMENTARY SURVEILLANCE FOR WILD POLIOVIRUS: 
IMPLEMENTATION OF ENVIRONMENTAL SURVEILLANCE 
Dr Tapani Hovi, KTL, Finland 

AFP surveillance remains the gold standard of poliovirus surveillance, but 
environmental surveillance, i.e. examination of wastewater samples for the presence 
poliovirus, can provide important supplementary information on circulation of wild poliovirus 
or VDPV in a population of interest. The major advantage of this approach is that by 
investigating limited numbers of specimens it is possible to monitor large groups of people for 
poliovirus excretion regardless of whether there are notified cases in the population. However, 
intensive environmental surveillance is resource demanding and, due to the absence of 
functional converging sewerage in many places, it is not always possible to collect wastewater 
samples representing the population of interest. Therefore, environmental surveillance should 
be implemented only under special circumstances and after careful planning. 

One or more of the following conditions should exist among the target population: 

• AFP surveillance is suspected to be suboptimal 

• Vaccine coverage, either through the regular vaccination programme and/or (s)NIDs in 
the target population, has remained insufficient either recently or in the past 

• There is evidence of recent circulation of wild type polioviruses or VDPV 

• There is a perceived risk of importation of wild type polioviruses either by cross-border 
contacts or through other types of connection to another population presenting 
concurrent wild poliovirus transmission. 

Environmental samples normally require concentration. The WHO recommended two-
phase separation method is easy to carry out (after proper training) and does not require 
expensive equipment. Major demands to the laboratory are trained staff to cope with the 
significant extra workload, guaranteed availability of the necessary reagents and, preferably, a 
separate space for the environmental work. Primary analysis of a sewage concentrate is not 
much more laborious than that of a faecal specimen, but the regularly occurring mixture of 
different viruses is often tedious to sort out and the abundance of Sabin-like poliovirus strains 
in sewage leads to an abundance of necessary ITD tests. In particular, all isolates presenting 
DR in the PAb-EIA ITD should be carefully investigated as they may represent homotypic 
mixtures of wild and Sabin-like strains. 

The recent experience in Egypt indicates that, under certain circumstances, 
environmental surveillance can indeed provide important programmatic information and thus 
can be considered cost-effective. However, the expected benefit is strongly situation 
dependent. Because of the limitations mentioned above, environmental surveillance cannot 
replace AFP surveillance and analysis of environmental specimens must not interfere with the 
examination of specimens from AFP patients. 
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10. STRATEGIES IN POLIO-FREE COUNTRIES 

10.1 Role of laboratories in surveillance for vaccine-derived polioviruses 
Dr Esther de Gourville, Global Polio Laboratory Network Coordinator, WHO/HQ 

Following outbreaks of circulating vaccine-derived poliovirus (cVDPV) in Dominican 
Republic and Haiti (Hispaniola island), during 2000–2001, concerns were raised about the 
need to define and implement strategies to detect VDPV viruses. The following are the WHO 
recommended definitions for polioviruses. 

Sabin-like (SL) polioviruses: Field isolates of poliovirus consistent with a limited period of 
virus excretion or person-to-person transmission, usually demonstrating <1% difference from 
parent Sabin strains by full VP1 sequence homology. Includes isolates tested as SL by 2 WHO 
recommended ITD methods. 

Vaccine derived polioviruses (VDPV): Field isolates consistent with an extensive period of 
virus excretion or transmission in the community, usually demonstrating >1% to 15% 
difference from parental OPV strains by full VP1 sequence homology.  

Non-Sabin-like (NSL, i.e. wild) viruses: Polioviruses with >15% nucleotide sequence 
divergence from the Sabin serotype strain in VP1, or known and documented 
historical/reference strains. 

After immunization with oral polio vaccine (OPV), vaccine recipients normally 
excrete Sabin viruses for a limited time. Isolation of genetically modified Sabin strains from 
OPV recipients is not unusual. However, very rarely, mutated Sabin strains may acquire the 
neurovirulence and transmission characteristics of wild-type poliovirus. Only strains 
with >1% to 15% VP1 sequence difference to Sabin are currently classified as VDPV.  

Possible sources of VDPV include: 

• iVDPV: excreted by primary immunodeficient OPV recipients 
• cVDPV: VDPV circulating in communities. 

Up to September 2002 only 14 immunodeficient long term excretors of VDPV had 
been identified during approximately 40 years of OPV use. These cases were primary 
immunodeficient patients from Europe (7), USA (4), Japan (1), Argentina (1) and Taiwan (1). 
No persistent poliovirus excretors have been identified among HIV/AIDS patients. Poliovirus 
excretion has been documented to last for variable periods between 9 months and > 10 years 
in primary immunodeficient patients, and, virus excretion stopped in 11 of the 14 cases 
mentioned above. The poliovirus isolates from the 14 patients showed 0.5% to 10.1% 
nucleotide sequence difference to Sabin virus in the VP1 gene, and no evidence of 
recombination with non-polio enteroviruses in genes coding for non-structural proteins. Data 
from studies of cohorts of primary immunodeficients suggest that the upper limit of long-term 
poliovirus excretors (as % of total immunodeficients) is <2% and probably in the range of 
0.1% to 1%. 
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The designation of cVDPV is used for categories of VDPV that have been transmitted 
from person to person. Polioviruses with >1% to 15% VP1 sequence difference to Sabin and 
circulation in communities have been documented in the following countries:  

• Egypt: 1982–1993, with 32 cases of cVDPVs (poliovirus type 2) detected from 
retrospective analysis of poliovirus isolates. 

• Hispaniola: 2000–2001, with cVDPV (poliovirus type 1) detected in 19 AFP cases 
primary and 12 contacts. 

• Philippines: in 2001 with detection of 3 cVDPV cases (poliovirus type 1).Madagascar: 
in 2002 with 4 cases detected due to cVDPVs (poliovirus type 2). The cases were all 
unimmunized children, 6–15 months of age, who resided in the south eastern province 
of Toliara. Low OPV coverage and/or poor AFP surveillance existed in the above 

countries in areas in which VDPVs circulated. Molecular characterization of the VDPV 
isolates from Egypt, Hispaniola, Madagascar and Philippines showed that, in addition to the 
nucleotide sequence changes in the VP1 gene, there was also evidence of recombination with 
non-polio enteroviruses based on changes found in genes coding for non-structural proteins.  

In mid 2002 VDPVs (type 1 poliovirus) were detected in a 5-month old AFP case, 5 
close contacts (siblings and neighbours) and 3 healthy children in the region of Babadag, 
Romania. The children were unimmunized or partially immunized and belonged to a Roma 
minority group in a community with poor access to health care and low OPV coverage. The 
viruses from these children showed 0.55% to 1.3% sequence heterogeneity to Sabin in the 
VP1 gene and evidence of recombination with Sabin type 2 virus in the 2A gene. No non-
polio enterovirus sequences were found in the non-structural genes, which distinguishes these 
VDPV from the cVDPV that were described above.  

Detection of cVDPV requires vigilance by both field and laboratory. Any unusual 
clustering of SL viruses in time or place should be followed up with careful laboratory 
evaluation of stool samples and isolates. The designation of cVDPV should only be used after 
careful evaluation of all virological and epidemiological evidence. The role of laboratories in 
detection of VDPVs is critical. Polio network laboratories should strictly follow the 
recommended strategy of using 2 ITD methods (one antigenic and one genetic) for 
characterizing polioviruses. All viruses giving non-concordant ITD results (or tested by only 
one ITD method) should be immediately referred for sequencing. Polioviruses from non-AFP 
sources should be similarly evaluated. Since the introduction of the 2 ITD strategy, VDPVs 
have been detected in Argentina, Madagascar, Philippines and Romania. Experience shows 
that up to 5% of all isolates that are finally classed as Sabin-like give discrepant results during 
the initial screening and need to be sequenced. Laboratories must ensure that quality control 
and validation criteria are met for all ITD tests to ensure reliability of their results. 
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10.2 Update on vaccine-derived poliovirus outbreak in Hispaniola 
Dr Mark Pallansch, CDC, Atlanta 

There are many different varieties of poliovirus strains that are related to the Sabin oral 
polio vaccine (OPV) strains. By far the most common are the licensed Sabin vaccine strains, 
themselves which have proven safe and effective in their use in the global polio eradication 
initiative (PEI). All of the remaining strains are related to the vaccine, but are not considered 
safe to use as vaccine. These are the vaccine-derived polioviruses (VDPV). These include 
revertant variants from any source, excreted recipient strains (also very common), 
vaccine/vaccine recombinants from healthy or ill persons, vaccine/non-polio enterovirus 
(NPEV) recombinants, and additionally any strain with evidence of the accumulation of 
random genetic changes. Since the virus in OPV is a live virus, it is infectious. Many of these 
strains have been observed for the entire period of time that OPV has been in use. These 
“normal” occurrences have been observed from cases of vaccine-associated paralytic 
poliomyelitis (VAPP), or the result of incidental non-etiological isolates. In addition, there is a 
large collection of laboratory strains with different accidental or deliberate changes from the 
vaccine. These strains have very little genetic drift from the parent Sabin strains. 

What is not so clear is what VDPV strains should be considered not normal and 
therefore of concern to the PEI. This presentation covers several examples of outbreaks of 
poliomyelitis that have been caused by VDPV. These outbreak viruses show clear genetic 
evidence for accumulating genetic changes, and therefore evidence of circulation. They are 
referred to as circulating VDPV (cVDPV). There are other examples of VDPV strains from 
immune-deficient patients (iVDPV), which can also show considerable changes from the 
OPV strains, as well as a few other strains where the origin is ambiguous. 

There have been at least 4 outbreaks due to cVDPV in the last 20 years, with 3 of these 
occurring in the last 3 years. The first was in Egypt between 1983–1993 (serotype 2); second 
was on the island of Hispaniola between 2000–2001 (serotype 1); third in the Philippines in 
2001 (serotype 1); and most recently on the island nation of Madagascar in 2002 (serotype 2). 
In all cases the viruses had numerous similarities to wild polioviruses, including capacity for 
sustained person-to-person transmission (more than 2 years, up to 10), significant paralytic 
attack rate, highly neurovirulent in transgenic mouse model, “non-vaccine-like” antigenic 
properties, replication elevated temperatures, and recombination with NPEVs during 
circulation. 

From these investigations the most important features of cVDPV that are observed 
using outbreaks are accumulation of more than 1% change in the VP1 capsid protein from the 
parent Sabin strains and evidence of recombination with NPEVs. These outbreaks also have 
in common that they occur in areas with low vaccine coverage and where indigenous wild 
strains of the same serotype have been eliminated. 

What is not so clear is when the VDPV viruses make the transition from what is familiar 
and considered “normal” to the point where these viruses are a problem that requires 
appropriate response from the programme. 
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11. CONCLUSIONS 

The poliovirus laboratory network in the WHO Eastern Mediterranean Region 
continued to improve its performance in support of the poliomyelitis eradication programme, 
and this was reflected in the full accreditation of ten laboratories as of September 2002. 

A major challenge to be met in the final stages of the poliomyelitis eradication 
programme is the need for speed and accuracy in reporting of laboratory results. It was of 
serious concern that some of the laboratories have not fully implemented quality assurance 
activities in the laboratory. In particular, more efforts are required to improve maintenance 
and quality of cell cultures. 

12. RECOMMENDATIONS 

Advances made in the polio eradication initiative demand the provision of timely and 
high quality results to determine if there is poliovirus circulation in endemic countries or 
importation in polio-free countries. This can be achieved through a well performing regional 
polio laboratory network. The network laboratories have been instrumental in providing 
accurate and timely results to the polio eradication programme. Their role and responsibility 
is increasing every day with the decrease in number of polio cases in endemic countries. 
Improvements are noted in the areas of timeliness of results, accuracy of poliovirus 
identifications, and increased capacity of the laboratories to meet surveillance demands. The 
lapses in laboratory performance can be detrimental for the programme and may lead to loss 
of time, both human and financial resources, and shake the confidence of users. Renewed 
emphasis on quality assurance, timely reporting of results and accurate isolation and 
identification of polioviruses are the most important challenges for the laboratory network. At 
this stage sustaining the laboratory network performance is the most cost-effective investment 
of polio eradication programme. Equipping laboratories, training staff, finding ways to keep 
trained staff in the laboratories and resolving logistical problems are the mainstay of the 
programme. These needs will remain, as the demands for surveillance will continue for at 
least several more years until certification is achieved and OPV immunization stops. 
Resources to maintain these critical functions, including national support, will be essential for 
this key element of the polio eradication programme. 

To polio laboratories 

1. In line with the recommendation of the Global Technical Consultative Group the time 
interval between paralysis onset and final ITD report should be decreased to <60 days 
(target 80%). Polio laboratories should work closely with surveillance staff to ensure the 
early collection and transportation of specimens and maintenance of reverse cold chain 
during transportation to assure the availability of timely and quality results. 

2. The laboratory director/supervisor should supervise the day-to-day laboratory work. The 
worksheets should be reviewed regularly to monitor the work practices. 
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3. Laboratories should achieve full implementation of quality assurance programme with 
special emphasis on: documentation of laboratory procedures; sterility testing of media 
and reagents; temperature monitoring of incubators, refrigerators and freezers; cell 
sensitivity testing; development of standard operating procedures; and use of standard 
reference viruses for ITD and cell sensitivity. 

4. All laboratories should strictly follow all recommended cell culture procedures, in 
particular cell counting, to assure the most sensitive cell culture conditions for 
poliovirus isolation and minimize the possibility of cross-contamination of cells. 

5. The cells should be replaced after every 15 passages or within 3 months of use with 
cells of documented sensitivity. 

6. Annual laboratory supplies requirement should be calculated based on estimated 
workload and should be submitted well in advance to avoid delays. 

7. All laboratories performing intratypic differentiation (ITD) should test each isolate 
using 2 methods, one antigenic and one molecular, following established quality control 
procedures and interpretation. Annual needs based on workload for the last 2 years 
should be developed. The PCR can be used only as supplementary test until training of 
personnel, provision of supplies and accreditation in the use of the PCR test by the RRL 
laboratory. 

8. Laboratories should remain aware of possible poliovirus contamination. Clustering of 
poliovirus positive culture within a short time interval may raise suspicion of possible 
poliovirus contamination. The laboratory procedures and documentation should be 
reviewed to track the source of contamination. The programme should be informed 
immediately and they should treat it as wild poliovirus, until proven otherwise. The 
Regional Laboratory Coordinator should be informed immediately to help resolve the 
problem. The original sample in its unopened container should be sent to RRL for re-
testing. 

9. Continued training of laboratory staff should remain a priority of the programme to 
keep the trained laboratory workforce intact in the presence of high turnover of the 
laboratory staff.  

To Ministries of Health 

10. Governments are encouraged to allocate a specific budget item for polio laboratory 
functions in their country. The laboratories should develop contingency plans for 
emergencies and have rapid access to funds to repair or replace critical equipment, if 
necessary. 

11. Resource diversion to other public health priority programmes can affect the timeliness 
of reporting. The Ministries of Health should make arrangements for such situations to 
avoid discontinuity of polio laboratory work. 
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To the Expanded Programme on Immunization 

12. Specimen collected from AFP cases which are highly suspected as polio, should be 
flagged as HOT CASES. The coordination between surveillance and laboratory should 
be strengthened through regular meetings and data exchange to expedite results for 
these cases. 

13. Although AFP surveillance remains the gold standard for certification of polio 
eradication, supplemental non-AFP approaches in countries with suspected gaps in 
surveillance may be considered, but only after careful planning, consultation with 
WHO/EMRO and review of other alternatives. 

To WHO 

14. The LABIFA database should be modified to include variables to monitor the movement 
of samples and isolates between laboratory to track all poliovirus results. The 
laboratories should become more familiar and proficient in data analyses to monitor and 
improve the performance indicators. The weekly LABIFA file should be sent regularly 
by all network labs and EMRO should acknowledge the receipt electronically. A 
separate variable should be added to get the outputs for a HOT CASE. 

15. Where facilities exist, maintenance and repair of laboratory equipment should be 
arranged within country with local companies. WHO should provide assistance to 
laboratories that not find such facilities in their countries. 

16. Laboratory inventory software should be developed for use in the polio laboratory 
network for supplies and other items.  
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Annex 1 

PROGRAMME 

Sunday, 22 September 2002 

8:30-9:00 Registration 
9:00–9:30 Opening session 
 Address by H.E. Dr Mohamed Eyad Chatty, Minister of 

Health, Syrian Arab Republic 
Message from Dr Hussein A. Gezairy, WHO Regional 
Director for the Eastern Mediterranean  
Election of Chairman and Rapporteur 
Implementation status of the recommendation of the fifth 
intercountry meeting of directors of poliovirus laboratories, 
Cairo, 21–23 May 2001/ Dr H.Asghar 

Session 1: Overview 
9:30–9:45 Global status of polio eradication initiative/ Dr E. de Gourville 
9:45–10:00 Regional status of polio eradication initiative/ Dr F. Kamel 
10:00–10:15 Regional status of virological surveillance/ Dr H. Asghar 
10:15–11:00 Discussion 

Session 2: Reports of regional laboratories serving polio endemic countries 
11:00–11:20 Egypt/ Dr I. Al Maamoun 
11:20–11:40 Pakistan/ Mr S. Zaidi 
11:40–12:00 South Sudan and Somalia/ Mr J. Muli 
12.00–14:00 Discussion 

Session 3: Molecular epidemiology 
14.00–14.15 Update on global molecular epidemiology of polioviruses/ Dr 

M. Pallansch, CDC 
14:15–14:30 Molecular epidemiology of polioviruses from endemic 

countries in the Region/ Dr H. Asghar 

Session 4: Challenges in the laboratories to meet performance indicators (Group work) 
14:30–16:15 Group 1: National poliovirus laboratory 

Moderator: Dr E. de Gourville 
Facilitators: Dr H. Asghar, Dr J. Martin, Dr T. Naguib 

 Group 2: Regional reference laboratory Moderator: Dr M. 
Pallansch 
Facilitators: Dr T. Hovi, Dr H. van der Avoort 

16:15–17:00 Presentation by group and discussion 
17:00–17:10 Summary of first day 
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Monday, 23 September 2002  

Session 5: Laboratory quality assurance–methodologies 
8:30–8:50 Evaluation of cell culture sensitivity/ Dr J. Martin 
8:50–9:10 Tracking laboratory contamination and resolving the 

problems/ Dr H. Asghar 
9:10–9:30 Update on MoAb and RFLP ITD methods/ Dr J. Martin and 

Dr H. van der Avoort 
9:30–9:45 Discussion 

Session 5A: Accreditation 
9:45–10:00 Accreditation status of polio laboratories of the Region/ Dr H. 

Asghar 
10:00–10:15 Regional laboratories proficiency test performance in 2001/ 

Dr H. van der Avoort 
10:15–11:00 PT results reporting, analysis and communication/ Dr M. 

Pallansch 
11:00–13:30 Group discussion–1 

Cell culture: problems and solutions 
Participants: Iraq, Jordan, Morocco, Oman, Saudi Arabia, 
Sudan, Syrian Arab Republic 
Moderator: Dr E. de Gourville, Dr T. Hovi, Dr M. Javier, Dr 
T. Naguib 

 Group Discussion–2 
ITD: Trouble-shooting 
Participants: Egypt, Islamic Republic of Iran, Kuwait, 
Pakistan,Tunisia 
Moderator: Dr M. Pallansch, Dr H. van der Avoort, Dr H. 
Asghar 

13:30–14:30 Presentation by group and discussion 

Session 5B: Data management 
14:30–14:40 Concerns of timeliness in reporting for the polio eradication 

programme/ Dr H. Asghar 
14:40–15:00 Deficiencies at RRL and NPL in data management/ Dr H. 

Safwat and Ms A. van Middelkoop 
15:00–15:10 Introduction of new variable in LABIFA/ Dr H. Asghar 
15:10–16:45 Group discussion–RRL: data management at country level; 

problems and solutions to meet timeliness 
Moderator: Dr A. van Middelkoop; Facilitator: Dr H. Asghar 

 Group discussion–NPL: data management at country level; 
problems and solution to meet timeliness 
Moderator: Dr H. Safwat; Facilitator: Dr E. de Gourville 

16:45–17:15 Presentation by group and discussion 
17:15–17:30 Summary of second day 
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Tuesday, 24 September 2002 

Session 5C: Instrumentation 
8:30–8:40 Performance of biosafety cabinet and its implications/ Dr J. 

Martin 
8:40–8:50 Experience of encountering problems during and after shifting 

laboratory equipment to new laboratory facility/ Mr H. 
Babiker 

8:50–9:00 Experience of encountering problems during and after shifting 
laboratory equipment to new laboratory facility/ Ms H. Caidl 

Session 6: Supplementary surveillance for wild polioviruses 
9:00–9:30 Implementation of environmental surveillance challenges for 

the laboratory; implications and cost–effectiveness for the 
polio eradication programme/ Dr T. Hovi 

9:30–10:30 Discussion 

Session 7: Strategies in polio-free countries 
10:30–10:45 Role of laboratories in surveillance for VDPVs/ Dr E. de 

Gourville 
11:45–12:15 Update on VDPV outbreak in Hispaniola/ Dr M. Pallansch 
12:15–12:30 Discussion 
12:30–1:00 Distribution of recommendation 
13:00–14:00 Discussion on conclusions and recommendations 
14:00 Closing session 
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LIST OF PARTICIPANTS 

EGYPT 
Dr Iman Al Maamoun 
Responsible Officer for Polio Laboratory 
VACSERA 
Cairo 
 
Dr Laila Al Bassiouni 
Principal Investigator 
VACSERA 
Cairo 
 
Dr Tary Naguib 
Virologist 
Cairo 
 
 
ISLAMIC REPUBLIC OF IRAN 
Dr Rakhshandeh Nategh 
Director of National Poliovirus Laboratory 
Teheran 
 
Dr Taha Mousavi Firouzabadi 
Focal Point for Polio Eradication 
Disease Control Department 
Teheran 
 
 
JORDAN 
Dr Ali Muheidat 
Director of National Poliovirus Laboratory 
Ministry of Health 
Amman 
 
 
KENYA 
Mr Joseph Muli 
Chief Laboratory Technologist 
KEMRI 
Nairobi 
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KUWAIT 
Dr Siham A. Al Mufti 
Director, National Poliomyelitis Laboratory 
Kuwait Public Health Laboratory 
Virology Department 
Kuwait 
 
 
MOROCCO 
Ms Hayat Caidl 
National Polio Laboratory 
National Institute of Hygiene 
Rabat 
 
 
OMAN 
Dr Suleiman Al Busaidy 
Director of Laboratories 
Ministry of Health 
Muscat 
 
 
PAKISTAN 
Dr Sohail Zaidi 
Senior Scientific Officer 
National Institute of Health 
Islamabad 
 
Mr Anis Ahmed Khan 
Virologist 
Islamabad 
 
 
SAUDI ARABIA 
Mr Moghram Al Amri 
National Manager for Poliovirus Laboratory 
Riyadh 
 
 
SUDAN 
Dr Hatim Babiker 
Responsible Officer for Polio Laboratory 
Federal Ministry of Health 
Khartoum 
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