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1. INTRODUCTION 

The fifth intercountry meeting on measles elimination in the WHO Eastern 
Mediterranean Region was held in Damascus, Syrian Arab Republic, from 4 to 6 September 
2002. The meeting was attended by national EPI managers from 18 countries where the 
measles programme has entered the elimination phase, namely Bahrain, Cyprus, Egypt, 
Islamic Republic of Iran, Iraq, Jordan, Kuwait, Lebanon, Libyan Arab Jamhiriya, Morocco, 
Oman, Palestine, Qatar, Saudi Arabia, Synan Arab Republic, Tunisia, United Arab Emirates, 
Yemen, and UNRWA. In addition, laboratory focal points and the surveillance focal points of 
these countries were invited and were present in the meeting. WHO headquarters staff, 
UNICEF field and regional office staff as well as representatives from the Centers for Disease 
Control and Prevention (CDC), Atlanta, USA participated in the meeting. 

The objectives of the meeting were to: 

Discuss new advances and strategies related to measles elimination; 

Follow up on the progress made in participating Member States in implementing the 
accelerated measles elimination activit~es; 

Review, updared and revise national plans for measles elimination in participating 
countries; 

Discuss recommended activities to strengthen national measles elimination activ~ties in 
participating countries. 

His Excellency Dr Mohamed Eyad Chatty, Minister of Health of the Syrian Arab 
Republic opened the meeting. He welcomed the participants and rc-emphasized the 
importance of the meeting and the impact of measles on infant mortality. Me highlighted ilie 
plan in the Syrian Arab Republic for reaching 100% immunization coverage before the end of 
this year, through a multi-antigen vaccination catch-up campaign that will start in October 
2002. In this plan 1.4 million children will be reached and 100 000 youth volunteers will be 
trained and used to assist in reaching this objective. 

Dr Ezzeddine Mohsni, Medical Officer, WHO Regional Office lor the hastem 
Mediterranean (EMRO), delivered the Regional Director's openlng message. In this message 
the Regional Director re-emphasized the importance of routine immunization as the backbone 
of every vaccine-preventable disease elimination or eradication programme. He noted that in 
spite of the progress made in the Region since 1997, measles virus is still circulating i n  the 
countries of the Region. He highlighted the fact that the main target of the measles accelerated 
control programme is to reduce measles mortality. The Regional Director concludeti that by 
working together the Region would reach the regional measles elimination goal in time; 
coordination efforts, moving forward collectively and ensuring national commitment and the 
full support of partners are the essential ingredients for success. The Regional D~rector endcd 
his message by thanking the Ministry of Health and the Government of the Syrian Arab 
Republic for hosting the meeting and for their kind hospitality. The Regional Dircctor 
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extended his gratitude to UNICEF, CDC Atlanta and the other agencies and donor countries 
for their financial and technical assistance to the programme. 

Dr Qussay Al Nahi, Chief Health and Nutrition, UNICEF Regional Office for Middle 
East and Northern Africa (MENA) welcomed the participants. Dr Al Nahi said that UNICEF 
recognized the importance of controlling measles as a major child killer, and accordingly, re- 
affirmed its support and commitment to countries of the Region in collaboration with 
WHOIEMRO and other partners to the elimination of measles. The support would be on the 
lines of the recommended strategies for measles elimination, i.e. increasing measles coverage 
through supporting routine programmes, providing a second opportunity for measles 
immunization, catch-up and follow up campaigns and strengthening surveillance. UNICEF 
also endorsed the importance of community involvement and social mobilization strategies to 
secure higher coverage rates for measles elimination. Communication plans also directed 
towards raising public awareness should be made as an integral part of measles elimination 
overall plan. 

A warm tribute was paid to the late Dr Taky Abbas Gaafar, former Regional Adviser to 
the Vaccine-Preventable Diseases and Immunization Programmes in the WHO Eastern 
Mditerranean Reg~onal Office, whose sudden death had saddened all the participants. A one- 
minute silence was observed at the beginning of the meeting as a mark of respect for Dr. 
Gaafar who was known and loved by all the participants and the staff present in the meeting. 

2. GLOBAL UPDATE ON MEASLES SITUATION 

Measles remains the leading cause of mortality due to vaccine-preventable diseases. It is 
estimated that every year nearly 30 million cases and 777 000 deaths from measles still occur. 
Measles annually causes approximately 50% of the deaths due to vaccine-preventable 
diseases in childhood. Most of those deaths occur among children in developing and least 
developed countries (Afiica, South East Asia and the Eastern Mediterranean Region). 

In 2000, global measles reported coverage was 80%. However, only 36% (77) of the 
countries reported measles containing vaccine coverage equal to or greater than 90%. 
Globally, it is estimated that an additional 13 million children below one year of age should be 
reached every year by routine measles immunization. 

The WHOlUNlCEF Measles Global Strategic Plan 2001-2005 advocates for a 
comprehensive approach to achieve measles sustainable mortality reduction. The objective of 
the plan is to reduce measles by half by 2005 compared to 1999 estimates In recent years a!l 
WHO regions and many countries have dcfined their measles targets and havr 
developed/updated their plans of action for measles and rubella control. 

By 2000, 76% (162) of the countries had given a second opportunity to all chlldren 
(target age-group depending on local measles epidemiology). Countries and partners are 
giving increased priority to improving measles control. In 2002, i t  is estimated that 
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approximately 250 million children in 50 countries worldwide will have received a second 
opportunity for measles immunization through measles mass campaigns. 

Under the Measles Initiative, a US-based coalition with a long-term commitment to 
preventing measles deaths, the American Red Cross, United Nations Foundation, CDC, 
WHO, UNICEF, International Federation of Red Cross and Red Crescent Societies and the 
Ministries of Health of measles-endemic countries have joined efforts. In 2001, this coalition 
mobilized US$ 20 million that was used to immunize an additional 20 million children in 8 
African countries. In 2002, plans include supporting measles campaigns targeting up to 70 
million children in 17 African countries. 

The Global Strategic plan advocates for a comprehensive approach to measles control. 
Four complementary strategies are required to achieve sustainable measles mortality 
reduction: 

1. Provide the first dose of measles vaccine to successive groups of all children at the age 
of nine months or shortly after; 

2. Guarantee a 'second opportunity' for measles vaccination either through campaigns or 
routine immunization. The second opportunity is needed both to increase the chance 
that every child receives at least one dose of measles vaccine and to increase the 
proportion of the population that is fully immunized; 

3. Establish an effective system to monitor coverage and conduct measles surveillance 
with integration of epidemiological and laboratory information; and 

4. Improve management of every measles case, including vitamin A supplementation 

Based on experience accumulated in a number of countries WHO, UNICEF and several 
other partners have adopted a framework, including identified and agreed criteria, that should 
be used to assess national plans of actions so that the sustainability objective is achieved. The 
framework will help to ensure that ensure that: ( I )  all recommended strategies are adapted to 
each country's objectives, epidemiology and infrastructure; (2) strategies are planned and 
implemented in a manner that the impact achieved can be sustained; (3) implementation of 
strategies receives coordinated support from all partners; and, (4) equitable suppofl is 
provided to countries. 

The proposed framework will also support the achievement of the objectives of the 
Global Alliance for Vaccines and Immunization (GAVI): improve access to sustainable 
immunization services; expand the use of all existing, safe and cost-effective vaccines where 
they address a public health problem; and make immunization coverage a centerpiece in 
international development efforts. 
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Framework for collaboration to ensure sustainable measles mortality reduction 

Support to country plans requires that the following criteria are met before embarking 
on accelerated measles control efforts or there is commitment from the country and its 
partners to fulfil them. 

Existence of a multi-year immunization plan including measles activities, with a 
detailed 1 year work-plan, both endorsed by the national inter-agency coordinating 
committee (ICC) and with a defined role for all key stakeholders. 

Plan includes a defined strategy, financing plan and human resources (technical support) 
to sustain the in~pact for at least 5 years. This involves identifying and addressing the 
reasons for low coverage to ensure at least 90% of children have a first opportunity for 
measles immunization: and providing a second opportunity for measles immunizaticn 
through routine immunization or measles campaigns, as appropriate. 

* If measles campaigns are implemented, then should be in accordance with broader 
country and regional immunization and health goals, and include funding for a 
comprehensive evaluation plan. When conducting measles campaigns, the priority is to 
protect children in the highesi moltality grcup (e.g. <5 years) and those in older age 
groups if they are important sourccs of infection for young children. 

Surveillance activities are in place. or being established, to obtain and analyse basic data 
for measuring impact. Measles surveillance should be built on existing infrastructure 
(e.g. AFP surveillance) and facilitate development of integrated surveillance systems. 

Countries with large populations or complex emergencies represent an opportunity for 
partners to work in close collaboration. Particular attention should be given to ensuring 
a longer planning time (e.g. at least I year); ensure sustainability of efforts, carefully 
assessment of feasibility and operational issues (e.g. considering staging by geography 
andlor age group) and, if polio-endemic, ensuring activities are mutuaily supportive. 

3. REGIONAL UPDATE ON MEASLES SITUATION 

3.1 Current situation in the Eastern Mediterranean Region 

In October 1997. the Regional Committee for the E:~strm M~ditenanearl adopted 3 

resolution for eliminaticn of i; lrzcles f r rz~ tbr P.egl.2~ 5;; - O i Q  ;?rc:,i?.e:-! +'.:: :;-ils.!r:;t.lil:;.: 
eradication activities were not jeopardized. I t  also endorsed the proposed elimination strategy 
which includes four basic elements: catch-up campaigns to reduce the number of ch~ldren 
susceptible to measles, maintaining high routine immunization coverage, follow-up 
campaigns to prevent accumulation of susceptible children and a strong measles surveillance 
system with laboratory confirmation of all suspected cases. 
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Based on the resolution the countries were divided into two groups according to the 
status of poliomyelitis eradication and the progress of measles control activities. The first 
group included countries that should fully implement the elimination strategies (elimination 
group) and the second group included countries that were polio endemic or recently endemic, 
or whose surveillance system was unable to demonstrate interruption of poliovirus circulation. 
These were supposed to accelerate their measles control activities (acceleration group) to 
reduce measles morbidity and mortality, as a step towards moving to the elimination group. 
Currently the acceleration group includes only five countries, Afghanistan, Djibouti, Pakistan, 
Somalia and Sudan, and the elimination group includes the remaining 18 countries. 

During the early 1980s, the routine immunization coverage was still very low in most of 
the countries with average regional measles immunization coverage of 4%. The average 
regional coverage rate reached 81% in 1992, but was not maintained and fell to 78% in 1993, 
76% in 1994 and 75% in 1995. Higher regional rates, around 80%, have been reported since 
1996. In 2001 the average regional measles immunization coverage rate was 80%. 

In 2001, 16 countries reported very high routine measles immunization coverage rates 
(90% or more). These are all the countries in the elimination group except Iraq and Republic 
of Yemen, where the coverage rates were 80% and 82%. respectively. The five countries that 
arc currently in the acceleration group reported lower coverage rates. Pakistan and Sudan 
reported rates of 75% and 80%. respectively, and very low rates were reported from 
Afghanistan (46%), Djibouti (49%) and Somalia (35%). 

In 2001, countries reported a total of 40 619 measles cases. 20 001 cases (49.24%) were 
reported from the 18 countries in the elimination group. The great majority of these cases 
(19 486) were reported from the group of countries that have not yet conducted the catch-up 
campaign (Egypt, Islamic Republic of Iran, Iraq, Libyan Arab Jamahiriya and Morocco), with 
an incidence rate of 9.84 per 100 000, and only 515 cases (1.27%) were reported from the 13 
countries which had conducted the catch-up campaign with an incidence rate of 0.75 per 
100 000. The remaining 20 618 (50.76%) cases were reported from the five countries that are 
in the acceleration group (Afghanistan, Djibouti, Pakistan, Somalia and Sudan), with an 
incidence rate of 10.14 per 100 000. 

National initial catch-up mass campaigns have been conducted in 13 out of the 18 
countries in the elimination group. The first catch-up campaigns were conducted in 1994 in 
both Oman and Kuwait. Other countries followed the implementation of measles campaigns 
from 1997. Only Cyprus, Islamic Republic of Iran, Libyan Arab Jamahiriya, and Morocco 
have not yet conducted initial catch-up mass campaigns. Cyprus and Palestine have been able 
to sustain the elimination status with very high coverage by two routine doses. 

Plans are ready in Egypt, Islamic Republic of Iran and Morocco to conduct the catch-up 
campaign during 2002 and early 2003. Iraq and Yemen are planning for the second phase of 
the catch-up campaign targeting school-age children. 

Over 29.4 million children have been immunized since 1994 to date in nationwide 
catch-up mass measles vaccination campaigns conducted in Bahrain, Egypt, Iraq, Jordan, 
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Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syrian Arab Republic, Tunisia, United Arab 
Emirates and Republic of Yemen with an overall coverage of 97.5%. 

Measles immunization follow-up campaigns were conducted in two countries, Kuwait 
and Tunisia. Measles campaigns in urban high-risk areas were conducted in some countries, 
including Afghanistan, Egypt, Islamic Republic of Iran and Iraq. Since 1996 more than 13 
million children in these six countries have received measles vaccine during such campaigns, 
with coverage of 91.5%. 

Development of the measles laboratory network in Eastern Mediterranean Region has 
progressed well since 1957, when the first of three training workshops was held. Most 
countries have now had laboratow personnel trained in standardized methods for testing for 
measles and mbe!la. 

Many countries have had consultant reviews of their laboratory activities in the past 
four years and currently 18 of the 23 countties have a functioning national measles laboratory 
(not yet established in Afghanistan, Djibouti, Iraq, Palestine and Somalia). Also, 
establishment of sub-national laboratories i s  being considered f ~ r  large courtries. T\.ic 
regional reference laboratories were desiyatcd and recently certifird (Oman and Timisir?). 

3.2 Measles immunization schedules and vaccines selected for routine immunization 
and campaigns in ihe Eastern Mediterranean Region 

The regional plan of action for measles elimination recommends that: 

Countries in the accelerated control phase achieve more than 90% coverage at national 
level and in each district, with at least one dose of measles vaccine given at 9 months of 
age or shortly after that. 

Countries in the elimination phase. achieve more than 85% rci;:ine covzrage at nrttional 
level and at each and every district with the first dose of MR or MMR. 

Following a successful catch-up campaign, the routine age of measles vaccination in 
children should he increased to 12 months or above I ?  :?cnihs. 

A second routine dose of measles containing vaccine may he scheduled at 18 months or 
can be delayed to 4-6 years of age. 

Currently. differsnt measles imm~nizatir~~l schcdu:es a x  adopted. Some cw~nt~-ies, 
including all those of the acccleration group (Alglianistaii, qjibouii, Fnl:isls!r, Soindiia dno 
Sudan) as well as Morocco and Yemen from the ellrnrnation group, have a single-dose 
schedule using the measles vaccine at the age of 9 months. The remaining 16 countries have a 
two-dose schedule; with both doses as single antigen measles vaccine, or with the first dose 
being measles followed by a second dose measles-mumps-rubella (MMR) vaccine, or with 
both doses MMR. 
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During 2001, 16 countries reported high routine measles immunization coverage rates 
(90% or more). These are all the countries in the elimination group except Iraq and Yemen 
where the coverage rates were 80% and 82%. respectively. The five countries that are 
currently in the acceleration group reported lower coverage rates. Pakistan and Sudan reported 
coverage rates of 75% and 80%, respectively, and relatively very low coverage rates were 
reported from Afghanistan (46%), Djibouti (49%) and Somalia (35%). 

Concerning the second dose, very high coverage rates (90% or more) were reported 
from 10 countries, namely Bahrain, Egypt, Islamic Republic of Iran, Kuwait, Oman, Qatar, 
Saudi Arabia, Syrian Arab Republic, Tunisia, and United Arab Emirates. However, only 
Bahrain, Oman, Qatar, Saudi Arabia, Syrian Arab Republic and Tunisia were able to reach 
more children with the second dose than with the first one. The reported coverage rates with 
the second dose were much less than the first dose in Jordan and Kuwait. 

With respect to the type of vaccine used, rubella-containing vaccine was used in 
measles mass campaigns in all countries that have conducted this activity except Jordan, Iraq, 
Tunisia and Yemen. In addition, rubella vaccination is currently included in the routine EPI 
schedule in 14 countries (Bahrain, Cyprus, Egypt, Iraq, Jordan, Kuwait, Libyan Arab 
Jamahiriya, Lebanon, Oman, Palestine, Qatar, Saudi Arabia, Syrian Arab Republic and United 
Arab Emirates). Only Oman and Bahrain have so far adopted a postpartum rubella 
immunization. 

However, integration of rubella vaccine in the routine EPI programme without 
preliminary precautions may result in increasing susceptibility to rubella in women of 
childbearing age. In order to avoid this potential risk, rubella controllelimination strategies 
should be properly implemented and countries should ensure that they have the ability to 
achieve and sustain high routine coverage with rubella vaccine before introducing it in their 
routine programme. These strategies should include supplementary immunization activities as 
well as effective surveillance, monitoring and evaluation components. 

National immunization days (NIDS) for polio can be used to improve the immunization 
situation. The experience gained during the polio campaign, and the surveillance systems 
established for acute flaccid paralysis can be employed positively to advance other 
immunization programmes while the infrastructure can be used to improve routine 
immunization services. This also applies to social mobilization organized for NIDs. 

The importance of the second dose coverage rate being higher than the first dose was 
emphasized during the discussion. Six countries of the Region fulfil this condition; Bahrain, 
Oman, Qatar, Saudi Arabia, Syrian Arab Republic and Tunisia are repo~ting the second dose 
of measles coverage higher than the first dose coverage. This is an ideal condition since the 
main objective of administration of the second dose is to ensure that those children not 
covered by the first dose are reached by the second opportunity. The other objective of the 
second opportunity is to decrease the susceptible cohorts by giving thc second dose to rhose 
who did not develop immunity with receiving the first dose. 
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The question of imported cases, particularly for those countries close to elimination, 
was discussed. It was mentioned that very high routine coverage among a potentially 
susceptible population might interrupt transmission. Effective surveillance is another solution 
for identifying imported cases quickly. 

The experience of the countries of the Americas was briefly discussed. It was asked 
whether they are close to elimination or not. It was mentioned that some countries in the 
American Region are on the verge of elimination however in some countries transmission is 
still going on. Sustainability is 2 challenge facing some countries of the Region; in particular 
in those where the economic situation is deteriorating. 

The question of surveillance nf rubella and mumps was discussed. It was suggested to 
have specific recommendation for inclusion of rubella and mumps into the existing measles 
surveillance system. It should be noted that the regional goal includes elimination of rubella. 

4. MEASLES SURVEILLANCE IN ELIMINATION PHASE 

Rationale for surveillance 

The global measles mortality reduction plan and the regional elimination strategic plan 
2001-2005 seek to reduce the number of measles deaths by half by 2005 (compared with 
1999 estimates) and to achieve and maintain interruption of indigenous measles transmission 
in large geographic areas with established elimination goals. Surveillance for measles should 
evolve with each phase of measles control. Countries in the mortality reduction phase are 
endemic and should concentrate on raising routine measles immunization coverage and 
focusing extra immunization efforts in arcas with high measles mortality. Countries with more 
advanced measles control or in the elimination phase are achieving high levels of population 
immunity against measles and low incidence with or without periodic outbreaks. Surveillance 
in these countries should be used to identify high-risk populations and to predict and prevent 
potential outbreaks. Those countries in which the objective is to completely interrupt measles 
transmission (or with very low incidence) require intensive case-based surveillance to detect, 
investigate and confirm every suspected measles case in the community. 

Recommended case definition 

Clinical case dejnition: Any person in whom a clinician suspects measles infection or any 
person with fever, and maculopapular rash (i.e. non-vesicular), and cough, coryza (1.e. runny 
nose) or conjunctivitis (i.e. red eyes) 
Laboratory criteriu for diagnosis: Presence of measles-specific IgM antibodies 

Case classification 

Countries are advised to use the clinical classification until their programme meets the 
following two criteria: achievement of low levels of measles incidence, and access to a 
proficient measles laboratory. Laboratory and epidemiological confirmation are the best 
criteria for those countries in the low incidence or elimination phase. 
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Clinical classification 
Clinically confirmed: A case that meets the clinical case definition 

Discarded: A suspect case that does not meet the clinical case definition 

Laboratory classification: 
Laboratory confirmed: A case that meets the clinical case definition and is laboratory 
confirmed 

Epidemiologically confirmed: A case that meets the clinical case definition and is linked 
epidemiologically to a laboratory confirmed case 

Clinically confirmed: A case that meets the clinical case definition and for which no adequate 
blood specimen was taken 

Discarded: A suspect case that does not meet the clinical or laboratory definition 

Laboratory classification may also be used for outbreak investigation (see diagram in 
special aspects) 

Recommended types of surveillance 

Mortality reduction phase 

When measles is endemic, routine monthly reporting of aggregated data of clinical 
measles cases is recommended by district, age group and immunization status. Only outbreaks 
(not each case) should be investigated. During outbreaks i t  is useful to attempt to document 
measles mortality. 

Low incidence or elimination phase 

Case-based surveillance should be conducted and every case reported and investigated 
immediately (and also included in the weekly reporting system). Laboratory specimens should 
be collected from every sporadic suspect case. Suspected measles outbreaks should be 
confirmed by conducting serology on the first 5-10 cases only. Urine or naso-pharyngeal 
specimens (for virus isolation and genetic characterization) should be collected from 
sporadicloutbreak cases (5-10 cases from each chain of transmission) to characterize viral 
circulation and importation patterns. 

During all phases zero reporting should be required at all levels. 

Note: In the mortality reduction phase, laboratory confirmation may be attempted with 
sampling 5-10 cases per outbreak. 

Under special circumstances, isolation of wild strains from selected cases occumng in 
outbreaks could be performed in order to enable genetic characterization of circulating 
measles virus and determine patterns of importation and exportation towards countries in the 
low incidence or elimination phase. 
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Recommended minimum data elements 

Aggregated data 

Number of cases by age group and immunization status, month and geographic area 
Number of measles vaccine doses administered to infants (c 12 months) and children 
12-23 months 

Unique identifier (essential variable to be collected) 
Geographical area (e.g. district and province) (essential variable to be collected) 
Date ot birth (essential variable to be collected) 
Date of rash onset (essential variable to be collected) 
Number of prior measles vaccine doses received: 99 unknown (essential variable to be 
collected) 
Date of receipt of last dose 
Date of notification 
Date of case investigation 
Date of blood specimen collection (essential variable to be collected) 
Date blood specimen sent to labora~ory 
Date blood specimen received by the laboratory 
Condition of blood specimen on receipt I adequate; 2 inadequate; 99 unknown 
Date measles serology results reported 
Results of measles serology: I positive; 2 negative; 3 indeterminate; 4 no specimens 
processed; 9 unknown (essential variable to be collected) 
Results of differential serology (make separate variable for each disease): 1 positive; 2 
negative; 3 indeterminate; 9 unknown 
Collection of specimen for viral culturelidentification I yes; 2 no 
Spec~men type 1 urine; 2 respiratory; 3 lymphocytes 
Date specimen received for viral culture/identification 
Results of measles viral culturelidentification I positive; 2 negative; 9 unknown 
Final classification: 1 clinically confirmed; 2 laboratory confirmed; 3epidemiologically- 
linked to laboratory confirmed case; 9 discarded (essential variable to be collected) 
Source of infection identified: I=yes; 2=no; 9=unknown 

Note: In every phase, completeness and timeliness of monthly (mortality reduction phase) or 
weekly (low incidence or eiimination phase) mcasles reporting should be monitored. 'l'o avoid 
successive changes in forms and other data collecrion instruments, countries likely to move 
soon to the elimination phase may wish to move to case-based data while still in the con:rol 
phase is this is not too burdensome. 
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Recommended data analyses, presentation, reports 

Mortality reduction phase 

Incidence rate by month, year, and geographic area 
Measles vaccine coverage by year and geographic area 
DTP1-measles or BCG-measles drop out rate 
Completeness/timeliness of monthly reporting 
Proportion of known outbreaks confirmed by the laboratory 
Age-specific incidence rate 
Proportion of cases by age group and immunization status: core age groups suggested 
0-8 months, 9-11 months, 1 4  years, 5-9 years, 10-14 years, 15-19 years, 20-24 years, 
25 years and over. 

Low incidence or elimination phase 

Same as mortality reduction phase plus the following: 

Performance indicators 

% of weekly reports received 

Target 

>80% 

% of cases* notified < 48 hours of rash onset >80% 

% of cases* investigated with house visit <48 hours of notification >80% 

% of cases* with adequate specimen** and lab results within 7 days >80% 

% of confirmed cases with source of infection identified >80% 

*All cases rhar rneel the clinical care defiftirion 
**Adcqrcar~ specimen is one blood specimen collrcr~d irirhin ZX d q r  u f r a ~ h  o~isel 

Principal uses of data for decision-making 

Mortality reduction phase 

Monitor incidence and coverage to assess progress (i.e. decreasing incidence and 
increasing coverage), and to identify areas at high risk or with poor programme 
performance. 
Describe the changing epidemiology of measles in terms of age, immunization status 
and inter-epidemic period. 
Assist in determination of optimal age groups to be targeted by second opportunity for 
measles vaccination (including mass vaccination campaigns). 
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Low incidence or elimination phase 

Identify chains of transmission. 
Monitor the epidemiology (age groups at risk, inter-epidemic period, immunization 
status) of measles and accelerate immunization activities accordingly to avert a potential 
outbreak. 
Use epidemiologic data to classify cases (see special aspects section). 
Use performance indicators to assess the quality of surveillance and identify areas that 
need strengthening. 

During all phases 

Detect and investigate outbreaks to ensure proper case management, and determine why 
the outbreak occurred (e.g. failure to vaccinate, vaccine failure or accumulation of 
susceptible groups). 

Special aspects 

Use additional methods such as epidemiologic modeling and sero-epidemiology studies 
to monitor the build-up of susceptible groups (guidelines on how to do this are under 
development) 

Laboratory classification of measles cases in the elimination phase 

A IgM negative-b Discard 

Adequate bloo 
specimen % IgM positive -b Laboratory 

confinned 
Suspect 
measles Epidemiological link to 7 r F  confirmed + Laboratory 

case\ No adequate 
confirmed 

blood specimen No epidenuological link k to laboratory confirmed + Clinically 
case confirmed 

While IgM ELISA tests are more sensitive between days 4 and 28 after the onset of 
rash, a single serum sample obtained at the first contact with the health care system within 2; 
days after onset is considered adequate for measles surveillance. 

If the case has been vaccinated within 6 weeks prior to serum collection, refer to the 
Manual for the laboratory diagnosis of measles virus infection, December 1999. If an active 
search in the community does not find evidence of measles transmission and there is no 
history of traveling to areas where measles virus is known to be circulating then the case 
should be discarded 
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5. ROLE OF THE LABORATORY IN MEASLES SURVEILLANCE 

5.1 Global measles laboratory network update 

The measles laboratory network is based on a similar structure to the Polio laboratory 
network which has enabled the infrastructure of the Polio LabNet to be also used for measles, 
especially where laboratories are the same. The number of measles laboratories is likely to 
exceed those in the polio network as it is anticipated that almost all countries will have a 
measles national laboratory. Also if population size or logistical reasons dictate, some 
countries may require sub-national laboratories in addition to their national laboratories. 

All regions have made steady progress towards establishing regional measles laboratory 
networks and currently there are more than 130 laboratories globally. The Eastern 
Mediterranean Region has made good progress with developing their measles laboratory 
network with most countries nominating laboratories. Training workshops have been held and 
two high quality measles regional reference laboratories (RRLs) have been established in 
Tunisia and Oman. All other countries have nominated a national laboratory with the 
exception of Afghanistan, Djibouti, Iraq, Pakistan, Palestine and Somalia. Measles proficiency 
test panels were distributed to the measles laboratories in the Region in 2001 and of the 16 
laboratories which completed the panel only two failed to achieve a passing score of 90%. 
Eight laboratories gained a maximum score of 100%. 

The strengths of the measles laboratory network is in establishing a set of standardized 
procedure sand equipment, with a measles laboratory manual, available in English, French, 
Chinese and Russian, distributed to all network laboratories. An emphasis on quality 
assurance for all processes performed in the laboratory ensures high quality testing and timely 
reporting. An accreditation programme encompassing proficiency and performance indicators 
is being introduced globally with plans for most laboratories to be assessed within the next 12 
months. 

WHO and partners have conducted regional training workshops and contributed 
equipment and reagents to help laboratories become established. As resources for support of 
the Measles LabNet are limited, i t  is recommended that countries add laboratory running 
costs, including test kits, into their surveillance budgets. 

Many countries report logistical difficulties in collecting blood samples from suspected 
cases and transporting them to the laboratory in a timely manner. Several alternative methods 
for collecting samples for IgM testing, including dried blood on filter paper and oral fluid. 
show promise for ease of collection and minimal requirement for reverse cold-chain. These 
two methods are currently being evaluated and a decision on their possible use for measle! 
surveillance should be made in early 2003. 

5.2 Role of the laboratory in measles surveillance during measles elimination 

The measles laboratory network has a key role to play in the surveillance of measles. 
Many viral diseases can cause rash fever symptoms which may be confused with measles. 
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Only by collecting samples from cases and testing for measles can they be confirmed as 
measles or not. In the elimination phase where measles cases are few and clinicians may not 
have seen clinical measles for many years, the laboratory has a critical role in confirming 
whether sporadic cases or outbreaks of rash fever are actually due to measles. By also 
providing differential diagnosis for measles negative cases the laboratory can provide 
valuable data for the surveillance of rubella or other relevant diseases if relevant. Collection 
of representative samples for measles isolation from cases will allow the laboratory network 
to determine genotype information of measles strains circulating in a country. This 
information, in conjunction with epidemiological information, may determine whether 
circulating virus is imported or indigenous. 

In the elimination phase where every case represents an outbreak, the laboratory should 
be sent samples from all cases detected except during a large outbreak when only limited 
numbers (-10) should be collected to avoid overwhelming the laboratory. Some elimination 
countries in the Region have yet to perform catch-up campaigns and measles is still endemic. 
It is recommended that these countries confirm outbreaks only, with 5-10 serum samples 
cr,llected for laboratory investigation. The standardized LabNet case confirmation process is: 
detecting measles-specific IgM, using a validated ELISA assay, from a blood sample collected 
from the suspected case at its first contact with a health facility. The ELISA assays 
re;on~mended for use by the LabNet are sensitive enough to detect measles-specific IgM from 
any ttme up to day 28 of rash onset, although only approximately 77% of cases may be 
dctecred if blood is taken in the first 3 days after rash onset because IgM levels are low during 
this period. 

Measles isolation is not a useful diagnostic tool but is helpful to determine indigenous 
strains or whether outbreaks are due to indigenous or imported strains. Urine or pharyngeal 
samples are the best samples to be collected for measles isolation. It is only useful to collect 
samples for measles virus isolation from a small number of cases but these must be taken 
within the first 5 days after rash onset due to the very small window of virus excretion. 
Measles virus is very temperature labile and storage must be between 4°C and 8°C for no 
longer than 3-4 days. Longer-term storage must be below -70°C. 

Timeliness and quality indicators have been established for measles laboratories and 
include: reporting results within 7 days of receipt of sample and refening representative 
samples of sera to a regional reference laboratory for confirmation. Approximately 20% of 
both positive and negative samples should be referred to the RRL, ensuring all outbreaks are 
represented. The frequency of sending samples to the RRL should be at least quarterly or if  
any problem arises. 

An annual accreditation process has been initiated for the laboratory network and will 
assess a laboratory's performance in meeting all quality indicators and include proficiency 
testing and percentage of samples validated by the regional reference laboratory. Acopy of the 
accreditation checklist was distributed to all laboratory representatives. 
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5.3 Implementing a quality control (QC) system in the laboratory 

It is essential that all laboratories in the measles laboratory network are following the 
same procedures and performing at same high standard. Most laboratories are using the same 
high quality Behring assay but other assays are also available with similar sensitivity and 
specificity. Several commercial IgM assays are available, some much cheaper than Behring, 
but with unknown sensitivity and specificity. Even the best assay may be incorrectly used or 
have developed problems due to improper storage or handling and internal quality control is 
essential to monitor performance of assays. WHO is currently validating a number of 
commercially and independently produced assays for recommendation for use in the network. 
A brief summary of results was presented and full details will be available shortly. 

An accreditation programme has been introduced to the measles laboratory network to 
ensure all laboratories are operating at the same high standard of performance and timeliness. 
The aim of the accreditation exercise is to strengthen any difficulties detected and will be 
conducted annually. The performance indicators all laboratories will be assessed on are as 
follows: 

Accuracy of results as indicated by confirmation by reference laboratory 
Accuracy of results as indicated by annual proficiency test 
Timeliness of reporting 
Number of samples tested per year exceeds minimum 
Evidence of internal QC implemented 
On site review assessment meets minimum standard 

If laboratories fail to meet the proficiency standard (90%) all samples must be referred 
to a designated reference laboratory until the problems in the laboratory are remedied. 

Serum samples sent for referral should include 20% of both positive and negative 
samples with every outbreak represented. When laboratories have passed consecutive 
proficiency tests the proportion of samples sent for confirmation can be reduced to 10% of 
positive and negative samples. If non-validated assays are used then 20% of samples from 
every outbreak, or at least 5 samples, whichever is the greatest, should be sent to a the referral 
laboratory. Referral samples must be sent to regional reference laboratory at least every 3-4 
months or immediately if any doubts exist about any results. 

A proficiency test was distributed to all laboratory representatives. Results are expected 
within 14 days after anival in the laboratory. Reports should be sent to the proficiency test 
distribution laboratory and to the WHO headquarters laboratory coordinator. 

Discussion 

The importance of the laboratory services in measles elimination programme and the 
vital link between EPI, surveillance and laboratory services particularly for the countries in 
elimination phase. 
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The crucial role of the national network for samples collection in ensuring proper 
collection and transport in due time of blood and other samples to the national lab as well as 
in providing the comprehensive information needed by the lab. 

The difficulty for the time being of performing the test and treating the sample at the 
health center or hospital level where cases are detected was discussed, as the current measles 
virus IgM test requires some degree of technical expertise and equipment. 

5.4 Brief review of regional reference laboratories 

5.4.1 Laboratory activities for measles elimination in Oman 

Oman has made tremendous strides towards measles elimination and this has been 
possible only through close coordination of activities between the two concerned departments: 
Disease Surveillance and Laboratories. All facilities for virus isolation as well as serolo~ical - 
diagnosis have been established. Well-trained manpower and equipment is in place. Oman has 
also established a serum bank for the IgM positive serum. Standard operating procedures 
(SOPS) for sample collection and transportation has been prepared and all regional hospitals 
in the country have been provided with the vtrus transport media. The laboratory participates 
in the proficiency testing and is a WHO accredited lab. WHO testing strategy is in operation 
and all measles suspected cases are routinely laboratory confirmed for measles and rubella 
since 1996. 

5.4.2 I~tstitut Pasteur; Tunis, Tunisia 

The Laboratory of Clinical Virology in the Institut Pasteur of Tunis started activities as a 
regional reference laboratory (RRL) for measles in 1997. Three intercountry workshops on 
measles surveillance and laboratory diagnostic were held in 1997, 1998 and 2001. Twenty- 
four participants originating from 20 countries in the Eastern Mediterranean Region were 
trained. Serological confirmation of suspected measles cases in Tunisia is performed in the 
laboratory of virology in Charles Yicolle Hospital, Tunis, designated as the national 
laboratory in 1998. A few samples from the other countries in the Region are received in the 
RRL. The laboratory participated in the Global Quality Control Proficiency Test 2001; the 
score obtained was 100%. The lab is not receiving samples for virus isolation from the other 
countries in the Region. During the recent measles outbreak in Tunisia, March-June 2002, 
seven urine and one throat samples were received. The virus responsible of this outbreak was 
isolated from a young woman with measles IgM positive. Molecular characterization by 
sequencing in the nucleoprotein gene concluded to a B3 genotype which is one of the main 
lineages circulating in Western Sub-Saharan Afiica. The indigenous or imported origin of the 
virus responsible for the Tunisian outbreak remains unclear, given the lack of virus strains 
isolated before implementing intensive supplemental vaccination strategies, as part of the 
national elimination programme. 
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5.5 Issues pertaining to reference laboratories 

During a side-meeting held for the laboratory focal points, the success of the 2001 
proficiency-testing programme was reported and staffs were asked to take the 2002 
proficiency-testing panel with them before leaving the meeting. A time limit of 14 days was 
set from anival of the proficiency test panel in the laboratory until submission of the results. 
Some laboratories reported that they lacked measles diagnostic kits which would delay 
testing, and reporting of the proficiency test panel. For laboratories which did not have 
measles virus diagnostic kits it was agreed that the 14-day test period would begin once 
diagnostic kits became available in those laboratories. The need to maintain an inventory to 
monitor diagnostic kit usage was stressed to ensure the timely ordering, purchase and delivery 
of diagnostic kits so as not to compromise laboratory diagnostic capacity. Many laboratories 
complained that the volume of serum (50~1) of the proficiency test samples was too little and 
whether it would be possible to receive larger volumes in future. The provision of larger 
volumes of test serum will unfortunately not be possible until larger amounts of measles virus 
ISM positive control serum become available for this process. A request was made to those 
!rthoratories which detect measles virus IgM positive samples to submit serum to their 
.igional reference laboratory (RRL) to establish a regional serum bank. 

An important point was raised regarding the frequency of measles virus IgM testing 
when sample numbers are low (e.g. a single sample submitted for measles virus IgM testing). 
It was agreed that processing of samples and the reporting of results is of paramount 
impoitance to the measles accelerated control and elimination programme and that test assays 
should be run on a weekly basis when very few samples are submitted to the laboratory for 
investigation. This would ensure that samples submitted to the laboratory would have results 
available within 7 days of anival and therefore satisfy laboratory performance markers. 

The ordering and supply of measles virus diagnostic kits was seen by some laboratories 
as a problem as there is no focal poinrlperson at WHO EMRO for this purpose. WHO 
headquarters and EMRO are working to find a solution to alleviate this problem. 

Most national laboratories reported problems when referring samples to the reg~onal 
reference laboratory. This problem needs to be solved at the country level and laboratories 
should ensure that the sending of serum samples for diagnostic, and labelled as such, comply 
with International Air Transport Agency (IATA) regulat~ons and packaging. 

During the next 12 months the WHO measles laboratory network accreditation process 
will begin. Accreditation will be based on performance indicators, together with a site visit by 
laboratory consultants, which will help to pinpoint operating problems within any given 
laboratory. It was stressed that the process of accreditation will be of positive benefit to the 
laboratories in the WHO measles laboratory network and should not be viewed in a negative 
manner. Copies of the WHO measles virus laboratory network accreditation document were 
distributed to laboratory staff attending the meeting to familiarize themselves with the 
accreditation criteria. 
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The meeting closed with laboratory staff being requested to complete a WHO measles 
laboratory network basic questionnaire entitled 'Basic information on current laboratory 
capabilities and equipment'. The completed forms were to be returned the following morning 
before leaving the meeting. 

5.6 National laboratory reports 

5.6.1 Jordan 

In the organizational structure of the Ministry of Health, the Laboratory Directorate is 
part of the General Directorate of Medical Affairs and consists of three sections: Laboratory 
Quality Control, Laboratory Food Control and Laboratory Public Health. In addition to its 
direct administrative and technical responsibilities for the above sections, the Laboratory 
Directorate has technical supervision for all private and public laboratories functioning in the 
country. 

The laboratory uses the complement fixation test (CFT) for diagnosis of measles and 
rubella. Since 2001, a more sensitive and specific capture ELISA technique has replaced the 
pi-ev~ous indirect ELISA. The tables show the number of analysed samples for measles and 
rubella during the period between January 2001 to July 2002. 

Measles diagnosis January 2001 -July 2002 

A total of 20 samples received from the WHO Regional Reference Laboratory in 
Tunisia proficiency test were analysed by indirect ELISA for measles and rubella. Nineteen 
samples (95%) were correctly diagnosed. 

Period 

/llOl-31/12/01 

1/1/02-31/7/02 

Rubella diagnosis 2001 -July 2002 

5.6.2 Syrian Arab Republic: Report of activities 2001-2002 

Period 

111101-31/12/01 

111102-31/7/02 

The national laboratory, has five staff (three specialized and two technicians). Assays 
used are measles and rubella (IgM capture ELISA) . 

No. of samples 

265 

104 

No. of samples 

265 

I04 

Results within 7 days 

Results within 7 days 

Positive 

IgG 

157 

6 1 

Negative 

Positive 

IgM 

43 

7 

IgG 

108 

43 

IgG 

153 

51 

Negative 

IgM 

222 

97 

IgM 

5 

2 

IgG 

92 

53 

IgM 

260 

102 
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Laboratory activities (measles and rubella) 2001 

Participating in the measles IgM proficiency panel 2001: measles panel result 20120 

Laboratory activities (measles and rubella) 2002 (July) 

6. MONITORING SUSCEPTIBILITY: COUNTRY PRESENTATIONS 

6.1 Iraq: monitoring susceptibility in each district and conducting immunization 
activities to achieve 90% routine coverage. 

Positive results 

Measles routine immunization schedule: at 9 months: measles, at 14 months: MMR, at 
school entry: MMR. 

No. of sera tested IgM 

297 

297 

Assay 

Measles 

Rubella 

No. 

30 

10 

Reported <7 days 

Positive results 

At 9 months, monitoring of coverage at district level is done to classify distnct 
according to their achievement 4070 ,  50-79 %, 80-89, > 90% since 1996. 

No. of samples sent 

303 

303 

70 

10.1 

3.37 

No. 

276 

276 

No. of sera tested lgM 

270 

270 

Assay 

Measles 

Rubella 

NO. 

110 

7 

Reported <7 days 

Monitoring of MMR vaccine at 15 months is not done routinely due to lack of vaccine. 

90 

92.93 

92.93 

No. of samples sent 

272 

272 

90 

40.74 

2.6 

NO. 

253 

253 

Monitoring of MMR vaccine at school entry i s  done with school health services yearly 
and the result is more than 90%. A system of monitoring susceptibles according to 
efficacy at vaccination age has not been implemented yet. 

90 

93.7 

93.7 

6.2 Syrian Arab Republic: monitoring of susceptible children in each district and 
conducting immunization activities to achieve at least 90% routine coverage 

A catch-up campaign was conducted in late 1998. 

The schedule for routine ~mmunization is: measles at 9 months, MMR at 15 months, 

Susceptibility to measles at district level was based on reported routine coverage with 
both measles doses for each district as well as on the assumption of 85% and 99% as 
vaccine efficacy after the first and the second dose respectively: The number of 
susceptible = (target- the number of children who received I dose) (unvaccinated 
children) + (15% of the number who received one dose only) (first dose- second dose) + 
(1% of the number who received two doses). 
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Results: 

Action taken: 

Distribution (%) of districts according to measles susceptibility level 

Districts with measles susceptibility < 5%: 
- Enhance tracing defaulters. 
Districts with measles susceptibility 5-15%: 
- Enhance tracing defaulters 
- And mopping up campaign 

- according to the prior vaccination history 
- vaccine: MMR 
- age: over 9 months 

* Districts with measles susceptibility z 15%: 
- Enhance tracing defaulters 
- And mopping up campaign 

- regardless prior vaccination history 
- vaccine: MMR 
- age: 10 to 15 years 

1999 

2000 

2001 

6.3 Yemen: measles surveillance progress report 

A surveillance system for measles was established in Yemen in 1998, based on the 
country's success with AFP surveillance. 981 measles cases were reported by the 144 
reporting sites from January to June 2002. 

% of districts with 
susceptibility < 5% 

50 

37.5 

11 

An updated national plan for measles elimination focuses on full integration of measles 
within the AFP surveillance system as well as on the improvement of the laboratory role 
(laboratory confirmation of measles outbreaks). 

6.4 Qatar: measles susceptibility analysis 

% of districts with 
susceptibility 5-15% 

57 

27 

16 

Qatar is progressing towards measleslrubella elimination. Rash and fever reporting have 
been established for outbreak detection 
Case based surveillance with AFP/measle/rubella surveillance has been integrated 
Measles line listing and performance analysis have been established following a 
workshop and issue of measles and rubella guidelines for surveillance 
Feedback is being ensured by publication of Ministry of Public of Health on Webs~te 
and hard copy circulation 

% of districts with 
susceptibility > 15% 

69 

2 1 

9 
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Susceptibility analysis table shows great progress in measles elimination with high 
standards in year 2001 vs. 1990 
- 23% reduction in vaccine failure 
- 13% reduction in vaccine defaulter 
- 13% increase in routine vaccination 
- 13% increase in community immunity 
Immunization computerization 
- Defaulter tracing (Identify <5y age vaccinate defaulters) 
- Susceptible monitoring 
Legislative support to EPI programme through national immunization practice 
committee 
- Birth certificate 
- Residence permits 
- School admission 
- Measleslrubella serology screening (pre-employment, pregnancy) 
- National Immunization Committee, Qatar recommended appropriate response 

whenever susceptibility in each cohort exceeds 5%. 

7. IMPROVING MEASLES ROUTINE COVERAGE 

The GAVI goal states that by 2005, 80% of developing countries will have routine 
immunization coverage of at least 80% in all districts. To achieve this goal, developing 
countries will need to focus on the district level, both to obtain better quality data and to adopt 
strategies to improve district coverage. In 2000, only 33 countries out of 188 developing 
countries (17%) achieved 80% coverage in every district, while a further 86 countries (46%) 
were not able to provide these data to WHO. 

WHO and UNICEF have develop a guide entitled "Increasing immunization coverage at 
health facility level" to assist health workers to use their own data to identify problems and 
causes of low immunization coverage, and to plan solutions to increase immunization 
coverage. These guidelines can be modified to suit local context and needs and can be used at 
other levels of the health system in any country. The guidelines focus on how to increase 
coverage by: reaching the un-reached (improving access) and reducing drop-outs (improving 
utilization). National and district level managers should: (I)  encourage the analysis and use of 
data collected by health workers at delivery level, (2) provide simple guidelines for micro- 
planning at health facility and district level, (3) revive outreach services and (4) improve 
interaction between health services and the community. The guidelines are set out in five 

Where first 
What first Outreach Problems 

-b 

Analyse 
Problems 
Causes 

Solutions 

Compile 
Population 
Coverage 

Data 3. 
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simple steps, to improve coverage at health facility level: 

Analyse: problems of access and drop-outs 

Using local information, health workers should review the situation and categorize the 
problem present in each area: poor access, poor utilization, or both* 

There are 4 situations: 

1: no problem 
Drop-out rates are low = good utilization 
DFT L coverage is high = good access 

* 2: problem 
Drop-out rates are high = poor utilization 
DPTl coverage is high = good access 
3: problem 
Drop-out rates are low = good utilization 
DFTl coverage is low = poor access 
4: problem 
Drop-out rates are high = poor utilization 
DPTl coverage is low = poor access 

Analyse: Deternline whether access o r  utilization prohlen~ 

Whal proponJon of the chlfuren have ACCESS lo lrnrnvn~zallon EE<vlces" 
El 13 s I?* 1 F T '  ~1,+r3$e" 

w Y 

HIGH coverage with 0 7 ~ 1  (> 80%) 1 LOW coveragen(ith OPT1 (<=em) 
t 

I What pmporllon of cnlldren COMP-ETE the mrnLnlzal,on schadule? 
\\, It 3 ..,r,+ or',p ', , '4,"s 

A' 'A J L - - - - 
Dmpaut rate Dmpout rate ; Dropou t  rate Dropout rate 

< 10% >lo% i c 10% r 10% 

I Categorize the Problems + + + + 
1. DmpDYl "m am 3. DrOWY1111- sRN9h = 1 5. DVOPOUI 11- a(. IW - I .  Dropoul 119- am hl* ;p"r 

IW = w YIIIUI*)" Da YIIIIU1IDn g"d ut(,,ution Y l l l i ~ l l O "  
Z C o v n w h  Noh - I .  C ~ w s w  Is Mph = @ is l a ,  - pow 8. c o n r a p  is la; powru.s 

g o m r -  =CE.U 
a#- i WWI o. p r a m  ~ ~ 1 4 ~ 2  : 10. P ~ O I ~  atmm 3 II.P~- a 

Tne cut-off DPTl coverage can be adjusted depending on your local situationlprogress and what you consider 
"HIGH or "LOW coverage. 
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8. MONITORING MEASLES SURVEILLANCE AND ELIMINATION: COUNTRY 
PRESENTATIONS 

8.1 Oman: monitoring measles surveillance and elimination 

Measles/rubella surveillance 

Measles and rubella (including CRS) have been notifiable diseases since 1993. Case- 
based surveillance for measles and rubella started from April 1996 (rash-illness): 

IgM ELISA subjects all rash-illness cases to serological confirmation for both measles 
and rubella simultaneously. Clinician's reporting diagnosis is ignored 

If serology is not done (for whatever reasons) then the case is counted as a clinical case 
of the reported clinical diagnosis 

"Zero" reporting for Rash-Illness (measles/rubella) started in 1997 at 23 AFP linked 
sentinel sites and 18 unlinked sites in the major Ministry of Health and private health 
institutions. Five more sites were added to the 23 AFP-linked sites in 2001. In addition, a 
national and regional CRS registry was established in 2000 with a commitment of long-term 
follow-up. A national goal was set to eliminate CRS by 2005. Measles surveillance indicators 
are monitored on case-to-case basis at the regional as well as the national level. 

lnzmunization policy 

Measles vaccination was introduced in the EPI in 1981 at 9 months of age and MR 
vaccine was introduced in 1994 at 15 months of age. In October 1997 MR was replaced with 
MMR at 15 months of age. The coverage was maintained at over 95% (1990 to 2001) at all 
levels. Rubella vaccine for postpartum women was introduced as of February 2001. Measles 
vaccination was rescheduled in November 2001 as follows: 1st dose: at 9 months shifted to 12 
months; 2nd dose: at 15 months shifted to 18 months. 

Estimation of susceptibles 

Estimation of measles-susceptible children within all birth cohorts from 1994 was done 
using the model and the results showed the estimated number of susceptibles are 5 3% (below 
the critical 5%). Hence, "NO" large outbreaks of measles are expected, and follow-up 
campaigns are "NOT" indicated. 
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Measles surveillance indicators 

Performance indicators 

Surveillance and laboratory: 

% of sites reporting weekly rash illness 

#reported as rash illness 

% of cases notified within 48 hr of rash onset 

% of cases investigated within 48 hr of notification 

% of cases investigated 

% of cases with adequate specimen 

%, of cases with laboratory results within 7 days 

??of cases measles IgM positive 

# of cases measles IgM positive indeterminate 

# of cases rubella IgM positive 

# of confirmed measles cases 

% of confirmed cases with source identified 

#of  discarded measles & rubella cases 

Performance indicators 

Lessons leantt 

2001 

100 

58 

43 

100 

100 

100 

100 

15 

0 

0 

15 

100 

43 

lncidence rate per IM) 000 

Timeliness of reporting 

Completeness of reporting 

Routine monitoring of performance indicators (surveillance and laboratory) nationally 
and at regional levels improves the programme and can be a tool for advocacy. 
Orientation and training of concerned health personnel must continue. 
Large outbreaks are not expected, but localized cases would continue to occur. 
Importation of cases from other countries may continue, hence the need for sustained 
high vaccine coverage and strong surveillance. 

a Sharqiyah outbreak (2000): indicated the need for monitoring susceptibles at regional 
andlor Wilayat level, and need for epidemiological analysis of those affected to identify 
areas of weakness. 
Buraimi outbreak (2001-02): indicated the need for close cooperation and coordination 
between neighbouring countries for the common goal of elimination. 
Need for vaccine advocacy among the expatriate community (especially among low 
socioeconomic class). 

1999 

100 

43 

5 1 

81 

100 

95 

100 

7 

0 

4 

9 

7 

29 

ZOO2 (Jul) 

100 

30 

SO 

93 

100 

100 

100 

3 

0 

3 

4 

0 

23 

1999 

2000 

100 

68 

3 1 

93 

100 

96 

100 

12 

0 

3 

15 

0 

50 -- 

2001 1 2002 (Jul) 

0.38 

100% 

100% 

0.62 

100% 

100% 

0.6 

100% 

100% 
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8.2 'hnisia: progress towards measles elimination 

Chronology of events 

1979-1981: routine immunization services provided through all PHC centres 
Since 1983: 2-dose schedule at 9 months and 15 months 
First and second dose coverage rates have exceeded 80% since 1990. 
In 1992 the last major measles outbreak occurred (12 000 cases) mainly among children 
aged 1&15 years 
1993-1996: selective immunization of children in schools (children born between 
1978-1982) and 85% vaccination coverage was achieved 
1998: Launch of measles elimination programme: 
- The objective was to reach vaccination coverage above 98% 
- Catch up campaign targeting 7-16 years: 97% vaccination coverage achieved 
- New immunization schedule; First dose at 15 months and second dose at 6 years 

of age (at school) 
- Establishment of case-based measles surveillance 

Perfornzance indicators of measles surveillance (2002) 

% of site reporting weekly: 91.6% 
% of cases notified within 48% of onset of rash: 77.7% 
% of cases with adequate specimen: 88.7% 
% of cases with lab result within 7 days: 87.5% 
All these indicators are calculated at governorate levels. 

Results 

Number of suspected measles cases increased gradually (from 442 in 1999,443 in 2000, 
1242 in 2001 and 987 until the first semester 2002). 
Measles confirmed cases: 0 in 1999, 1 in 2000 and 3 in 2001. 

Recent outbreak 

Between February and June 2002 an outbreak occurred in Sfax (close to Libyan border). 
The outbreak started in the paediatric clinic of the teaching hospital in Sfax. It was thought 
that the case was imported from Libyan Arab Jamahiriya. Total of 98 cases, with 50 of them 
being laboratory-confirmed cases, were detected. Most of them are 20 to 30 years old. 56% 
occurred in the hospital, 40% in the Sfax's prison and 4% in a factory. 

8.3 Jordan: progress towards measles elimination 

Measles vaccination was introduced in EPI in 1982, with a one dose schedule (9 month 
of age). In 1995, a second routine dose was added at 18 months, as mono-.valent measles 
vaccine in the beginning, before being replaced with MMR in 2000. 
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In spite of achieving high vaccination coverage, several large outbreaks occurred from 
1996 to 1997. A plan for measles control acceleration and elimination was developed in 1997. 

Status of implementation of the national measles elimination plan 

Initial catch-up campaign: 
8 In October 1997 for schoolchildren (coverage 98.5%) 

In 1999 for age group 4-6 years (coverage 67%) 
Close monitoring of the first dose to achieve high coverage (above 95%) in 2001 
High coverage of the second dose (above 80%) for the last 5 years 
Strengthening of measles surveillance with prompt case investigation with laboratory 
diagnosis for all suspect measles and rubella and computerization of the data. 

a .As a result, number of measles cases dropped to a low level: 

.. 60 

-+ 1st dose coverage 

-t. 2nd dose coverage 

Measles cases and coverage 1972- 2001 

Surveillance performance indicators 

100 % of completeness and timeliness from the reporting sites in the last 3 years 
The % of cases notified within <48 hrs reached 72% in 2002 
% of cases with adequate specimens 98,95,93 in 2000,2001,2002 respectively 
% of cases with lab. results within 7 days reached 60% in 2002 
No. of confirmed measles case: 22 in 2000,61 in 2001 and 3 in 2002. 

Two localized measles outbreaks were recently reported: 

The first one was in 2001 among gypsies: 13 cases in  total, with half of them 
unvaccinated (no cards), and most of them in the age group 4410 year. 

The other occurred during July 2002 among migrants: I 1  cases in total, 6 of them in the 
age group 18-30 years (all unvaccinated). As a response, 1105 persons (6 months to 30 
years old) from the same tribe in the district (Karak) were vaccinated 
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8.4 Saudi Arabia 

Saudi Arabia has a strong EPI programme. Measles vaccine was first introduced in 
1974. Since a vaccination certificate is required for obtaining birth certificates, a high 
coverage has been so far been obtained since 1982. Vaccination coverage has been at the level 
of more than 90% since 1990. 

Overall measles incidence was reduced from 44111100000 in 1990 to 0.74/100000 in 
the 2001 and this was due to factors such as high vaccination coverage and implementation of 
MMR campaigns targeting 6-18 year old children with an achieved coverage of more than 
96%. Laboratory confirmation of measles cases started in January 2001 in the reference lab in 
Riyadh. In January 2002 two doses of MMR, first dose at age of one year and second dose at 
school entry, were introduced. Before the introduction of this new schedule, measles was 
administered at 6 months and MMR at 12 months. 

Coverage and measles incidence together with timeliness and completeness of reports 
are monitored at different levels (primary health care centers, regional and national levels) by 
using surveillance indicators and feedback is given to different levels. Only 8 regions out of 
19 regions reported measles cases during the first half of 2002. There has been no report of 
any major outbreaks so far. The target of the programme is to eliminate rubella and mumps in 
addition to measles. 

8.5 Kuwait 

Ministry of Health efforts over the years have changed the picture of measles epidemic 
threshold from high peaks at the rate of 303.1/100000 in 1974 to low peaks of a rate of 
3.4/100000 in 1990. Retrospective observation of incidence rates of measles during the last 18 
years shows three levels for such threshold. The highest was before 1974 followed by 
downward trend of incidence rates over the period 1976 to 1987, which oscillated between 
163.9 and 22.861100000. The third and the lowest incidence level of measles in Kuwait 
started from 1988 to 1990 with morbidity levels between 304 and 3.91100000 population. A 
gradual increase in the reported cases of measles is noted after a large school-based outbreak 
in 1994. The recent disease trend shows (12 cases) 0.8, (15 cases) 0.9, (26 cases) 1.4 and (90 
cases) 4.82 per 100000 population incidence rate in 1995, 1996, 1997 and 1998, respectively. 
For 1999, 2000 and 2001 the incidence rate fell below 1 at 0.62, 0.23 and 0.40, respectively. 
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MMR was introduced as part of the national immunization programme in 1996 with a 
two-dose schedule; first dose at the age of 12 months followed by the second dose at school 
entry ( 4 4  years of age). The vaccination coverage rate for below one year of age is 97% for 
measles. However, one dose is not effective in up to 10% of children immunized and 
outbreaks may continue to occur even in population with 99% coverage. Therefore, 
intermittent small outbreaks are seen in young children who are under the age of vaccination 
and/or having only received one dose. In 1999, 2000 and 2001 the vaccination coverage was 
as follows 

Vaccine 1991 2000 2001 
MMR 1 97.8 98.8 99 

MMR2 96.1 94.6 96.4 

Surveillance for rash and fever started in 1994 in Kuwait since the elimination phase 
became feasible. Therefore, to sustain the current situation of measles elimination, rash and 
f ;:iir : investigation (RFI) was adopted as a strategy to make sure no cases remain unreported. 

''hc surveillance of RF in Kuwait is still less than what is expected from such a country. The 
~.-!,crted number of RF cases is declining compared to previous years. 

9. PLANNING FOR MEASLES ELIMINATION: LESSONS LEARNT FROM 
MOROCCO AND EGYPT 

Countries in the Eastern Mediterranean Region of WHO have the goal to eliminate 
measles by 2010. The majority of countries in the Region have developed plans of action to 
achieve the goal, including three basic components: 1) maintaining high coverage through the 
routine immunization programme; 2) implementing catch-up and follow-up campaigns as 
necessary: and 3) conducting high quality surveillance activities. 

During 2002, plans of action for measles elimination were developed in Egypt and 
Morocco with the technical assistance of WHO and CDC. These plans were elaborated in the 
countries by the national programme of immunization, the surveillance department, and the 
national laboratory. The plan was consolidated using data from different sources including 
demographics (births, age cohorts, school-age children, urbanlrural populations) reported 
vaccinated coverage by year, and surveillance data. These data were analysed and combined 
to construct an immunity profile of the population. In addition, a sero-survey was conducted 
in each country using available samples (HIV surveillance in Morocco and surveillance for 
fever of unknown source in Egypt) to estimate more precisely age cohorts susceptible to 
measles. 

Among the constraints found during the preparation of these plans of action were: 

Demographic data are inaccurate because they are based on censuses conducted many 
years ago. 
There is limited information on population by age cohorts (including children inlout of 
school). 



WHO-EMIEPV2 18IEn 
Page 29 

Vaccination coverage has probably been overestimated. 
Surveillance data is sometimes incomplete and outbreaks are not always adequately 
investigated. 
The laboratory is underutilized, and there is no precise number of complications and 
mortality reported. 

Among the recommendations for countries developing a plan of action, the priorities 
are: countries should conduct adequate and complete outbreak investigations (including a line 
list of cases with all information: age group1vaccination status1 outcome1 laboratory 
investigation); all countries should assess the quality of the surveillance system using the 
recommended surveillance indicators; in addition, to develop susceptibility profiles and make 
appropriate selections of target groups for mass campaigns, all countries should start 
collecting the updated demographic information (by region, age group, school attendance, 
etc), vaccination coverage by district by month, and complete surveillance data. 

Serological surveys for measles and rubella may be an effective tool to estimate 
susceptible age groups, but should not replace the information coming from ongoing 
cpidemiological surveillance to estimate age groups at risk. 

10. RECOMMENDATIONS 

I .  Every country should achieve more than 95% routine coverage at district level, for both 
measles-containing vaccine doses. 

2. Each country should develop a susceptibility profile annually and at district level, which 
shows measles susceptibility for all age groups by year of birth. 

The profile showed based on coverage data (routine and supplemental) and efficacy 
estimates, and serologic survey if available. 
Target susceptibility should be: < 5% for age groups > 5 years of age; < 15% for 
preschool children. 

3. Case-based surveillance should be conducted in every country and every suspected case 
reported, investigated and included in the weekly reporting system. Egypt, Iraq, Libyan 
Arab Jamahiriya, Morocco, Yemen, and should implement this recommendation as soon 
as the initial catch-up campaign is conducted. 

Laboratory specimens should be collected from every sporadic case. Suspected 
measles outbreaks should be confirmed by conducting serology on 5 to 10 cases 
only. 
Urine samples for virus isolation should be collected from sporadic and outbreak 
cases (approximately 10 cases from each chain of transmission) to allow genetic 
characterization of circulating virus in order to assess viral circulation and 
importation patterns. 
Zero reporting should be required at all levels. 
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Countries should report quarterly to EMRO measles elimination data that will be 
required for the issue of the regional measles bulletin. 

Countries should share measles outbreak information as soon as possible with 
neighbouring countries. 

National measles laboratories should send 20% of all positive and negative serum 
samples to their nominated regional reference lab for validation. Referred samples 
should be sent regularly and at least quarterly. 

Measles laboratories should undergo accreditation assessments over the next 12 months. 
Laboratories should be assessed on the following performance indicators: 
e Test results are reported by the laboratories, on at least 90% of serum samples, 

within 7 days of receipt. 
* The accuracy of measles and rubella IgM detection, as confirmed by the regional 

reference laboratones, should be at least 90%. 
The score of the latest WHO proficiency test is at least 90%. 
The score on the on-site review of laboratory operating procedures and practices is 
equal to or more than SO%. 

Each country should attempt to identify the measles genotypes occumng in their 
population. 

Every country embarking on measles elimination should take the opportunity to 
eliminate CRS (congenital rubella syndrome). The choice of the policy should be based 
on the level of: 

susceptibility to rubella in WCBA; 
the status of the routine immunization programme; 
infrastructure and resources for child and adult immuniration programmes; 
assurance of immunization safety, and other competing priorities. 

Prerequisites for introducing universal rubella childhood vaccination should include: 
documented rubella epidemiology; 
ability to achieve high coverage with the routine programme; 
ability to sustain high coverage, including resources to maintain the programme; 
initial catch-up immunization of older susceptible adults with a routine dose or a 
mass campaign; 
implementation of surveillance to monitor the programme. 

All countries undertaking universal rubella childhood vaccination should: 
ensure that women of childbearing age are immune; and 
that high routine coverage for children is sustained 

EMRO should publish a quarterly bulletin summarizing the measles elimination data 
from countries and highlighting country successes and lessons learned. 
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Annex 1 

PROGRAMME 

Wednesday, 4 September 2002 
08:0(M9:00 Registration 

09:00-09:30 Opening session 
Message from the Regional Director WHOIEMRO 
Message from H.E. the Minister of Health, Syrian Arab Republic 
Adoption of the Agenda 

10:OCklO: 15 Objectives and methodology of the meeting 
10:15-11:OO Global update on measles situation1DrA.M. Henao Restrepo, WHO/HQ 

Regional update on measles situationlDr E. Mohsni, WHO/EMRO 
Discussion 

11:OO-11:45 Measles immunization schedule: vaccine selected for routine and campaigns 
Current situation in EMR Member StatesIDr E .Mohsni, WHO/EMRO 
Discussion 

11:45-13:OO Measles surveillance in elimination phaselDr A.M. Henao Restrepo, 
WHO/HQ and Dr M. Papania, CDC, Atlanta 
Discussion 

13:30-15:OO Laboratory in measles surveillance: 
Update on the Global measles Laboratory Network 
Role of the laboratory in measles surveillance during measles 
eliminationlMr D. Fearherstone, WHO/HQ 
Brief review of regional reference laboratory activities: 

Oman Dr Al Busaidy, Onlan 
Tunisia Dr H. Triki, Tunisia 

Discussion 

15:OO-16:30 Specific laboratory meeting: 
Review of quality assessments of the EMR Laboratory Network 
Implementing a quality system in the IaboratorylMr D. Featherstone, 
WHO/HQ 
National laboratory reports: 
* Jordan 

Syrian Arab Republic 
Saudi Arabia 

Discussion 

Thursday, 5 September 2002 
08:30-08:45 Monitoring susceptibilitylMr Nigel Gay, UK Public Health Luh 

08:45-1O:OO Improve measles routine coverage: country presentations 
Iraq: Monitoring susceptibles in each district and conducting 
immunization activities to achieve at least 90% routine coverage, 
progress report. 
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Syrian Arab Republic: Monitoring susceptibles in each district and 
conducting immunization activities to achieve at least 90% routine 
coverage, progress report. 
Yemen: Maintaining high population immunity in every district, 
progress. Improving routine immunization coverage and conducting a 
measles catch-up campaign 
(15 minutes maximum for each presenter) 

Discussion (30 minutes) 

1O:OO-10:30 Planning for measles elimination: 
Lessons learnt from Egypt and Morocco ExperienceslDr Fabio Lievano, 
CDC Atlanta 

i1:OO-ll:30 Integrating AFP and measles surveillance: country presentations. 
Iraq: Integrating of AFP and measles surveillance, progress of 
surveillance. Performance indicators 
Yemen: Integrating of AFP and measles surveillance, progress of 
surveillance. Performance indicators 
(10 minutes maximum for each presenter) 

Discussion (10 minutes) 

11:30-13:OO Monitoring measles surveillance and elimination: country presentations 
Oman: Monitoring measles elimination including status of surveillance 
performance indicators. 

8 Tunisia: Using active surveillance to identify high-risk groups and 
performance of surveillance indicators by govemorate. 
Bahrain: Establishing susceptibility to measles and rubella and 
performance of surveillance indicators. 

8 Jordan: Establishing susceptibility to measles and rubella and 
performance of surveillance indicators. 
Saudi Arabia: Monitoring elimination status and status of surveillance 
indicators by govemorate. 

8 Kuwait: Establishing susceptibility to measles and rubella and 
performance of surveillance indicators. 
(10 minutes maximum for each presenter) 

Discussion (30 minutes) 

13:30-15:30 Group work 
PreparationIUpdating of National Plans 

Friday, 6 September 2002 
08:30-10:30 Group work (Cont'd) 

PreparationIUpdating of National Plans 

11:OO-12:30 Presentation of National Plans (selected countries) 
Discussion 

12:30-13.15 Conclusions and recommendations 
13: 15-13:30 Closing session 
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Annex 2 

LIST OF PARTICIPANTS 

BAHRAIN 
Dr Mona Al Mousawi 
National EPI Manager 
Ministry of Health 
Manama 

Mrs Gamila Jaafat Ghazwan 
Medical Technician 
Public Health Laboratory 
Ministry of Health 
Manama 

Miss Fattheia Aly Abdallah 
Medical Inspector, Communicable Disease Control 
Ministry of Health 
Manama 

CYPRUS 
Dr Olga Poyatzi Kalakouta 
Medical Officer 
Medical and Public Health Services 
Ministry of Health 
Nicosia 

Mr Marios Zarvos 
Senior Medical Laboratory Technologist 
Ministry of Health 
Nicosia 

EGYPT 
Dr Mohammad Hanafi Tantawy 
Physician, EPI 
Ministry of Health and Population 
Cairo 

Dr Amer Mohammad El Khouli 
Responsible Officer for measles/rubeila 
Infection Diseases Control 
Ministry of Health and Population 
Cairo 
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Dr Hala Mohammad Esmat 
Director of the National Laboratory 
Ministry of Health and Population 
Cairo 

ISLAMIC REPUBLIC OF IRAN 
Dr Yushia Pireh 
National EPI Manager 
Ministry of Health and Medical Education 
Teheran 

Dr Majid Tavakoli 
Responsible Officer for measles/mbella surveillance 
Ministry of Health and Medical Education 
Teheran 

Dr Talaat Mokhtari Azad 
Officer 
National Laboratory designated for Measles/rubella 
Ministry of Health and Medical Education 
Teheran 

IRAQ 
Dr Mohamed Abdel Rahman Tawfik 
National EPI Manager 
Ministry of Health 
Baghdad 

JORDAN 
Dr Najwa Jaarour 
National EPI Manager 
Ministry of Health 
Amman 

Ms Sahar Al Der 
EPI 
Ministry of Heaith 
Amman 

Dr Aktham Raddadin 
Director of National Laboratory 
Ministry of Health 
Amman 
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KUWAIT 
Dr Mussab Ibrahim Al Saleh 
Head of Communicable Disease Control 
Ministry of Public Health 
Kuwait 

LEBANON 
Dr Nabil Sallam 
National EPI Manager 
Ministry of Public Health 
Beirut 

Mrs Samar Tayyara 
Central Public Health Laboratory 
Ministry of Public Health 
Beirut 

Dr Nada Ghosn 
Head of Surveillance Unit 
Ministry of Public Health 
Beirut 

LIBYAN ARAB JAMAHIRIYA 
Dr Ali Mughadmi 
Responsible Officer for measleslrubella 
General People's Committee 
Tripoli 

Dr Attalla Gareeba 
National EPI Committee Rapporteur 
General People's Committee 
Tripoli 

Dr Taher Ben Hamida 
Director, National Laboratory designated for measleslrubella 
Tripoli 

MOROCCO 
Dr Mohamed Braikat 
National EPI Manager 
Directorate of Population 
Ministry of Health 
Rabat 



WHO-EMlEPU2 18/E/L 
Page 36 

Dr Ahmed Zidouh 
Chief of Epidemiological Surveillance Unit 
Directorate of Epidemiology and Diseases Control 
Ministry of Health 
Rabat 

Dr Amal Alla 
National Health Institute 
Ministry of Health 
Rabat 

OMAN 
Dr Salah Thabit Al-Awaidy 
D~rector, Department of Surveillance and Disease Control 
Ministry of Health 
Muscat 

Dr Suleiman M. Al Busaidy 
Director, Department of Laboratories 
Ministry of Health 
Muscat 

Mr Moosa Saoud Al-Shaibani 
National EPI Supervisor, DSDC 
Ministry of Health 
Muscat 

QATAR 
Dr Sayed Fazal Shah 
Head of Preventive Medicine and 

Head of Vaccine Surveillance Sections 
Ministry of Public Health 
Doha 

Miss Mooza Al-Kinji 
Technologist, Immunology Lab 
Hamad Medical Corporation 
Doha 

Dr Mohammed M. Al-Hajri 
Public Health Physician 
Department of Preventive Health 
Ministry of Public Health 
Doha 
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SAUDI ARABIA 
Dr Amin Mishkhas 
National EPI Manager 
Ministry of Health 
Riyadh 

SYRIAN ARAB REPUBLIC 
Dr Khaled Baradei 
National EPI Manager 
Ministry of Health 
Damascus 

Dr Haifaa Nasri 
In-Charge, Measles Programme 
Ministry of Health 
Damascus 

Dr Jumana Warda 
Doctor, Children Department 
Ministry of Health 
Damascus 

Dr Mona Al Khateeb 
In-Charge. Measles Laboratories 
Ministry of Health 
Damascus 

TUNISlA 
Dr Mounira Garbouj 
Director, Primary Health Care 
Ministry of Public Health 
Tunis 

Dr Selim Amin 
In-Charge of National Laboratory for Measles 
Ministry of Public Health 
T h i s  

Dr Mohamed Ben Ghorbal 
EPI Manager, Primary Health Care Department 
Ministry of Public Health 
Tunis 
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UNITED ARAB EMIRATES 
Dr Khalifa Al Getti 
Director, Preventive Medicine Department 
Ministry of Health 
Sharjah 

Dr Najat Moharnmad Rashed 
Director, Medical Laboratories Department 
Dubai 

Miss Sohad Amaki 
In-Charge, Disease Surveillance 
Disease Control Department 
Ministry of Health 
Abu Dhabi 

REPUBLIC OF YEMEN 
Dr Gamal Abdul Habib Abdul Sattar 
EPI 
Mlnistry of Public Health and Population 
Sana'a 

Mr Khaled Saeed Al Shaibani 
Central Health Laboratory 
Ministry of Public Health and Population 
Sana'a 

Dr Abdulla Salem Bin Ghouth 
Officer Responsible for measleslrubella 
Ministry of Public Health and Population 
Sana'a 

WHO Secretariat 

Dr Ezzeddine Mohsni, Medical Officer, Vaccine-Preventable Diseases and Immunization, 
WHOIEMRO 

Mr Mojtaba Haghgou, Technical Officer, Vaccine-Preventable Diseases and Immunization, 
WHOIEMRO 

Dr Ana Maria H. Restrepo, Medical Officer, EPI, Vaccines and Biologicals, 
WHOIheadquarters 

Mr David Featherstone, Scientist, Vaccines and Biologicals, WHOIheadquarters 

Dr Lee Duster, Short Term Consultant, WHOlheadquarters 
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Dr finda Triki, Temporary Adviser, WHOlEMRO 

Mr Hossam Younis, Technical Assistant, (Help Desk Administrator), WHOEMRO 

Ms Rasha Abdel Ghany, Secretary, Division of Communicable Disease Control, WHOEMRO 

Ms Hanan Awad, Secretary, Division of Communicable Disease Control, WHOEMRO 

Ms Nahla Ibrahim, Secretary, Division of Communicable Disease Control, WHOIEMRO 


