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1. INTRODUCTION 

The WHO Regional Office for the Eastern Mediterranean (WHO/EMRO) held an 
intercountry meeting on measles accelerated control and elimination in Cairo, Egypt, on 12–
14 September 2004. The meeting was attended by representatives of the 22 countries of the 
Region: Afghanistan, Bahrain, Djibouti, Egypt, Iraq, Islamic Republic of Iran, Jordan, 
Kuwait, Lebanon, Libyan Arab Jamahiriya, Morocco, Oman, Pakistan, Palestine, Qatar, Saudi 
Arabia, Somalia, Sudan, Syrian Arab Republic, Tunisia, United Arab Emirates and Yemen. 
Other participants included representatives of the Centers for Disease Control and Prevention 
in Atlanta (CDC), UNICEF, UNRWA and the UN Foundation. 

Dr Zuhair Hallaj, Director, Communicable Disease Control, delivered a message on 
behalf of Dr Hussein A. Gezairy, WHO Regional Director for the Eastern Mediterranean. In 
his message, Dr Gezairy referred to the resolution passed at the 44th Session of the Regional 
Committee for Eastern Mediterranean to eliminate measles by the year 2010. He explained 
that a plan of action had been developed based on a well-recognized WHO/UNICEF joint 
strategy for measles mortality and regional elimination.  

He noted that reports indicated approximately 91 million children had received measles 
vaccines in high risk and catch-up campaigns. There had been a 32% reduction in the number 
of deaths due to measles in the Region, where measles was causing an estimated 71 000 
preventable deaths each year. The Islamic Republic of Iran had made noticeable progress; in 
December the country had vaccinated 33 million people of 5 to 25 years of age with a 
combined measles and rubella vaccine. Iraq had vaccinated more than 95% of children 6 to 12 
years of age, and it was planned that children 9 months to 15 years in the northern states will 
be vaccinated by the end of this year. 

In 2004, he noted, it was estimated that around 3.5 million out of the 14 million 
surviving infants in the Region had not received their measles vaccine. 92% of them were 
living in 5 countries, namely Afghanistan, Pakistan, Somalia, Sudan and Yemen. 
Immunization coverage and surveillance data must be monitored closely to evaluate the 
effectiveness of prevention programmes and guide prevention efforts. In this regard all 
Member States were encouraged to consider linking rubella control with measles elimination 
activities. 

Countries needed to be sure that introduction of rubella into routine immunization did 
not put unvaccinated cohorts of children at risk of rubella infection during their childbearing 
years. Dr Gezairy concluded by stressing the need for coordinating efforts, moving forward 
collectively and ensuring national commitment and support of partners. 

The Chairmanship was shared on a rotating basis. Ms Rabab Zaineldin served as 
Rapporteur. The meeting programme and list of participants are included as Annexes 1 and 2, 
respectively. 
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2. UPDATE ON MEASLES AND RUBELLA 

2.1 Global update on measles control 

Measles remains a leading cause of childhood deaths, accounting for nearly half of the 
1.7 million annual deaths due to childhood vaccine-preventable diseases (resulting in an 
estimated 745 000 measles deaths in 2001). Failure to deliver at least one dose of measles 
vaccine to all infants remains the primary reason for high measles mortality and morbidity. 
The vaccine, which has been available for more than 30 years, costs USD$0.26 per dose, 
including safe injection equipment. The measles vaccine therefore carries the highest health 
return for the money spent of any public health intervention, saving the most lives per unit 
cost. Many of the deaths can be prevented by more efficient use of existing immunization 
services and by ensuring availability of resources for implementing the recommended 
strategies in each country. 

Global targets have been set urging WHO Member States to undertake measles 
mortality reduction activities (2000 Millennium Development goals, 2002 UNGASS/World 
Fit for Children, 2003 World Health Assembly declaration). WHO/UNICEF developed a 
global strategic plan for 2001–2005 in which the objectives aim to reduce global measles-
related mortality by half by 2003, to achieve and maintain interruption of indigenous 
transmission in large geographical areas, and in conjunction with CDC and other partner, to 
convene a global consultation meeting in 2005 to review progress and examine the feasibility 
of measles eradication. A guiding WHO/UNICEF framework of collaboration in which these 
activities are to be undertaken has been defined and focuses on five areas of work that 
promote synergy with broader health goals. 

The above WHO/UNICEF objectives are being operationalized through the 
implementation of four strategies: 

• Providing the first dose of measles vaccine to successive groups of all children at the 
age of 9 months or shortly thereafter. This is the foundation of sustainable measles 
mortality reduction. 

• Providing a “second opportunity” for measles vaccination either through supplemental 
immunization activities or routine immunization. This will ensure that all vaccinated 
children are immunized, and curtails the accumulation of susceptible in the population. 

• Conducting effective measles surveillance 

• Improving the management of every measles case. 

Measles transmission has been interrupted in the America. Transmission is currently at 
very low levels in some countries in the European Region, some countries in the Eastern 
Mediterranean Region and in southern Africa and Pacific Asia. At present, only 45 countries, 
mostly in Africa and South-East Asia, account for 95% of global measles deaths (of which 5 
are in the Eastern Mediterranean Region: Afghanistan, Djibouti, Pakistan, Somalia, Sudan). 
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Countries are encouraged to assess progress on measles elimination, and to take the advantage 
of the priority currently given to measles to improve immunization systems and surveillance 
for vaccine preventable diseases. Finally, one of the lessons learned from measles 
eliminations activities in PAHO has been the emergence of rubella once case counts for 
measles have been reduced. Many countries have reported large increases in rubella cases 
once measles case counts were reduced due to measles elimination activities. Thus, countries 
embarking on measles elimination activities should consider including prevention of CRS in 
their plans for measles. 

The WHO/UNICEF global strategic plan recognizes countries’ varying needs and sets 
out a framework of good practice. The overriding global goal is sustainable measles mortality 
reduction, by and beyond the timelines targeted. 

2.2 Regional progress in measles elimination 
By Dr Said Youssouf 

The strategy for the mortality reduction and elimination of measles has been defined as 
95% coverage of MCV1 in all districts through routine immunization and providing a second 
opportunity for measles vaccination, either through routine immunization or through 
campaigns, with coverage of 95%. There should also be a good surveillance system and good 
case management. 

Countries are classified into 2 groups according to stage of measles elimination. The 
first group, countries with low coverage, still having poliovirus circulating and with limited 
capacities, belongs to the accelerated control phase. The second group, countries with high 
routine coverage who have eliminated polio and have capacities for measles elimination, is in 
the elimination phase. 

There are different strategies for each group. The strategy for the first group comprises 
mortality reduction campaigns targeted at limited age groups, strengthening routine MCV1 
coverage with at least 90% coverage at national level and in each district. The second group 
will have catch-up campaigns in a wide age range, maintain routine immunization at 95% 
coverage and hold periodic follow up supplementary immunization activities or second dose 
opportunities. 

In 1998, only 13 countries were in the elimination phase and 10 countries were in the 
acceleration phase. In 2002, the number of countries belonging to the elimination phase 
increased to 17 countries. 

In 2003, MCV1 coverage for the accelerated control countries were Afghanistan 50%, 
Djibouti 66%, Pakistan 61%, Somalia 40% and Sudan 70%. Ten countries in the elimination 
phase have coverage of more than 95%, while 5 countries range between 90% and 95%. Only 
2 countries have coverage below 90%. The bulk of unvaccinated children are in Pakistan 
(45%), followed by Afghanistan (16%), Sudan (11%), Yemen (11%), Iraq (8%) and Somalia 
(6%). 
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In the Eastern Mediterranean Region, 10 countries provide a 2-dose schedule at 12–24 
months, while 6 countries provide it at 4–6 months. Four countries do not provide a second 
opportunity, and they constitute 37% of the regional birth cohort. 

The coverage for MCV2 in the Region is as follows: 6 countries have more than 95% 
coverage, 3 countries have 90%–95% coverage, 2 countries have 60%–90% and one country 
has less than 60%. Four countries are not reporting. 

Supplementary immunization activities started in the Region with catch-up campaigns 
in 1994 as a one-time event, based on susceptibility profiles with variation in age groups. 
There were mortality reduction campaigns in the accelerated control countries and follow-up 
campaigns in Afghanistan, Kuwait, Sudan and Tunisia. 

The measles campaigns in the Region through 2004 were conducted on preschool and 
school children in 12 countries, 3 countries on school-age children, one country on preschool 
children. Five countries have not done it at all (Djibouti, Pakistan, Libyan Arab Jamahiriya, 
Morocco and Somalia). 

Twelve countries in the elimination phase are doing case-based surveillance with 
laboratory investigation, while the remaining ones need to be improved. Three countries in the 
control group carry out aggregate surveillance and have integrated it into AFP surveillance, 
while 2 countries are still weak. 

Overall, 101 370 000 children have been vaccinated and 10 countries have included the 
rubella component. There has been a 32% reduction in deaths due to measles through 2002. 

2.3 Report on update of the regional laboratory network, 2004 
Dr Hinda Ahmed 

Questionnaires for the regional measles/rubella laboratory network were developed to 
update information on current laboratory capabilities, human resources, equipment and 
measles/rubella test analysis performed in 2003. Almost all laboratories in the Region filled in 
the questionnaire forms and sent them back to the Regional Office on time. Responses 
showed that in the Region, laboratory facilities are available and laboratories provide rapid 
and timely reliable results, for samples from suspected measles cases or outbreaks except in 
three countries: Afghanistan, Djibouti and Somalia. These three countries, which belong to 
the measles accelerated control group, were identified to need immediate assistance for 
laboratory establishment and specific training in the use of measles diagnostic assays and their 
interpretation. It is planned for all countries in the Region to have a functioning measles 
national laboratory by the end of 2005. 

Regional reference laboratory conduct external quality control of specimens from the 
national laboratories, preparing laboratories for proficiency testing, virus isolation, 
genotyping and training/workshops. All functioning national laboratories except one scored > 
90% for the proficiency test. However, laboratories in the Region are underutilized, judging 
by the reported small numbers of samples tested for measles and rubella IgM by the 
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laboratory network compared to high number of reported cases of measles/rubella. A few 
laboratories reported a number of constraints such as lack of funds, diagnostic reagents and 
trained personnel for data management and lack of regular communication with the EPI. In 
conclusion, measles surveillance could be strengthened by extending the use of evidence-
based laboratory confirmation of cases, refresher training to maintain levels of 
expertise/continuity in the long term, improved data management systems and establishment 
of coordinated meetings on a regular basis between national laboratory personnel and the EPI 
managers. 

2.4 Presentation of findings on regional consultation for measles and rubella 
Dr Frank Mahoney 

On 7–9 September, the Regional Office hosted a consultation to update the five-year 
plan for measles elimination and rubella control. The emphasis of the meeting was to review 
the regional strategy for measles and rubella. Considerable progress is being made in measles 
elimination. Approximately 101 million children have been vaccinated in supplemental 
immunization activities. Catch-up vaccination campaigns are ongoing in the northern states of 
Sudan and are being planned for the Libyan Arab Jamahiriya, Morocco, Somalia and south 
Sudan in 2005. Eighteen countries routinely provide a second opportunity for measles 
immunization. Coupled with efforts to strengthen routine measles immunization, it is 
expected that the goal of measles elimination by 2010 can be achieved. 

Currently, 16 countries provide rubella vaccine as part of EPI. Many countries do not 
have national plans for rubella control and have not developed goals and/or strategies to 
reduce CRS. Experience has shown that inclusion of rubella vaccine in EPI, particularly in 
settings with low coverage, can increase the incidence of congenital rubella syndrome. 

The participants agreed that a regional strategy for countries that have introduced 
rubella vaccine is needed. This strategy should include disease reduction goals and the 
following key elements: 

• Ongoing efforts to strengthen routine EPI with inclusion of rubella in the first dose of 
measles vaccine. 

• Use of MR vaccine for countries conducting catch-up measles vaccination campaigns. 
• Ensuring all children receive a “second opportunity” for measles immunization; 

countries are encouraged to use rubella-containing vaccine for the second opportunity. 
• Ensuring rubella immunity among women of childbearing age. 
• Enhanced surveillance for measles, rubella, and congenital rubella syndrome. 

Draft disease reduction goals were discussed and a target of reducing the incidence of 
CRS to less than 1 case per 100 000 births was suggested. Specific recommendations from the 
consultation included the following. 
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Strengthening the routine infant immunization programme 

• To prevent a paradoxical increase in the incidence of congenital rubella syndrome, 
rubella vaccine should not be introduced into the immunization programme until a 
country has achieved ≥ 80% measles vaccine coverage nationwide for three consecutive 
years. 

• Rubella vaccine should be given with the first dose of measles vaccine using either MR 
or MMR vaccines. 

• Efforts should aim at achieving greater than 90% measles/rubella vaccine coverage in all 
districts. 

• Countries that have conducted a catch-up campaign achieving > 90% coverage should 
consider giving the first dose of a combined measles/rubella vaccine as soon as possible 
after 12 months of age. 

• Countries that have not conducted catch-up campaigns achieving coverage of > 90% 
should give the first dose of a combined measles/rubella vaccine at 9 months of age. 

• Countries introducing rubella vaccine into their immunization programme should ensure 
that there are high levels of immunity to rubella among children < 15 years of age and 
that efforts are made to provide protection to women of childbearing age (see below). 

Conducting measles/rubella “catch-up” vaccination campaigns 

• Measles/rubella vaccine should be used. 

• The target age group of the campaign is dependent upon the epidemiological situation 
and strength of the immunization programme, but will include one or more of the 
following groups: preschool-aged children, school-aged children and adolescents. 

• Countries that have not included rubella vaccine in their catch-up campaigns, should 
ensure that susceptible populations are immunized with a combination of the following 
strategies: 

– include rubella vaccine in the second opportunity of measles immunization, when 
appropriate 

– consider the possibility of conducting another catch-up campaign among children 
and adolescents using combined measles/rubella vaccine 

– use school vaccination programmes to provide rubella containing vaccine to 
school-aged children of both sexes. 
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Providing all children with a “second opportunity” for measles immunization 

• To prevent the accumulation of children susceptible to measles, countries should provide 
all children with a “second opportunity” for measles immunization either through 
including of a routine second dose in the immunization schedule at 1–2 years of age or at 
school-entry or through periodic “follow-up” campaigns. 

• Countries are encouraged to use combined measles/rubella vaccine for the second 
opportunity for measles immunization. 

Protecting women of childbearing age against rubella 

• Efforts are needed to assess and monitor rubella susceptibility among women of 
childbearing age through: 

– reviewing data from serological surveys looking at age-specific rubella immunity 
susceptibility 

– reviewing available surveillance data to better understand the epidemiology of 
rubella and CRS 

– Provide rubella containing vaccine to women of childbearing age at any 
opportunity, including: pre-marital health visits, post-partum period, pre-
employment health visit, entry to high school or university settings, routine health 
care visits and special supplementary immunization activities in schools, 
universities and the workplace. 

Enhancing surveillance for measles, rubella and CRS 

• Measles/rubella surveillance: case-based surveillance, laboratory confirmation of 
suspected cases, identifying measles and rubella virus and monitoring of regional 
surveillance indicators 

• CRS surveillance: particularly during and in the post-rubella outbreak setting 

• Outbreak investigations: investigation of all suspected measles or rubella chains of 
transmission and identifying measles and rubella virus 

• Follow-up of pregnant women with a history of exposure to rubella during pregnancy 

• Monitoring susceptibility 

Discussions 

PAHO has shown that transmission can be interrupted. It is possible to eradicate 
measles, but it is still too early. Global goals are polio eradication and measles elimination; 
afterwards further actions can be discussed. Improved surveillance resulted in detection of 
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rubella after more cases were discarded for measles. Rubella was always there, but intensive 
surveillance uncovered it. 

Follow-up campaigns should be conducted according to the instructions of national 
epidemiologists; surveillance will determine when they are needed. Outbreak detection needs 
to be discussed. The referral system is very important to detect the genotype. The Eastern 
Mediterranean is not the only region that has difficulty in establishing the genotypes of the 
viruses. It is important to know the types endemic in each country. Thus it is recommended to 
collect CRS viruses for laboratory tests to detect genotypes of the viruses. 

3. EPIDEMIOLOGY AND RECOMMENDED STRATEGIES FOR RUBELLA AND 
CRS CONTROL 
Dr Susan Reef 

Rubella, usually a mild rash illness, has a worldwide distribution, endemic in many 
countries. The serious consequences of rubella are when a pregnant woman becomes infected, 
particularly during the first trimester of pregnancy. These consequences include miscarriage, 
fetal death/stillbirths and a constellation of birth defects including hearing impairment, heart 
defects and cataracts. It has been estimated that 100 000 infants with CRS are born annually. 
Using serosurveys, it has been estimated that a mean of 110 000 infants with CRS will be 
born annually in developing countries, of which approximately 12 000 infants with CRS will 
born in the Eastern Mediterranean Region. The goal of any rubella vaccination programme is 
the prevention of congenital rubella infection, which includes congenital rubella syndrome 
(CRS). Each country/region must set its goal so that it can determine the most appropriate 
strategy. There are two basic strategies: 1) selective, which targets the high risk group of 
adolescent girls and women of childbearing age; and 2) universal, which targets the age 
groups where most of the infections occur—children. After evaluating the results of both 
strategies, it is recommended to use a combination of the two strategies. As of 2002, 124 
countries have introduced rubella-containing vaccine into their national programme. The main 
concern is that introduction of infant vaccination with inadequate coverage may lead to an 
increase in CRS. One country example of inadequate coverage is Greece. The vaccine was 
introduced in the private sector, but not the public. For the first 10 years of the programme, 
the coverage was less than 50%. In 1993 (almost 18 years after the introduction of rubella-
containing vaccine), a large rubella outbreak occurred with more than 60% cases among 
patients older than 15 years of age. A cluster of CRS cases occurred after the outbreak. In the 
United States, rubella-containing vaccine was introduced into the childhood immunization 
programme. Within 7 years rubella was reduced in all age groups. However, a larger 
proportion of cases were occurring among adolescents and young adults. In 1978, additional 
strategies targeting adolescent girls and women of childbearing age was added. Thirty years 
after the start of the programme, rubella cases are at the lowest recorded. With the success of 
the American programme, there is evidence that the United States is on the verge of 
eliminating rubella and CRS. In the United Kingdom, rubella-containing vaccine was among 
adolescent girls and women of childbearing age. Even though there was a decrease in CRS 
cases and terminations, CRS cases still continued to occur. In 1988, rubella-containing 
vaccine was introduced into the childhood immunization programme. In the early 1990s, 
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rubella outbreaks were occurring among young males. A mass campaign was conducted 
among school-age children followed with introduction of the second dose of MMR. Since 
then, rubella cases have dropped to record low levels. In Albania, rubella-containing vaccine 
was introduced through a campaign targeting children 1–14 years of age, followed with a two-
dose strategy into the routine childhood immunization programme. This was followed by a 
campaign through the routine services for women aged 16–35 years. With this strategy, 
Albania has not had any cases of rubella confirmed. For all the country examples described, 
monitoring vaccination coverage and rubella/CRS surveillance is critical. In summary, there is 
a significant rubella burden. However, there are effective vaccination strategies that can 
reduce or eliminate rubella. Countries that introduce rubella-containing vaccine must monitor 
their programme to document the impact. 

Discussions 

Strategy is the key tool for measles and rubella/CRS elimination. As to whether rash 
fever surveillance should be used, this surveillance system is very sensitive, more cases 
should be tested that are not rubella/measles, which would overload the system, adding that 
rash fever surveillance is very labour intensive. As to which system should be used, this 
should be discussed on the regional level. We have to look at benefits versus costs for doing 
rash fever surveillance. 

In 1972, when the vaccine was first introduced, the United States and United Kingdom 
used different systems. In America vaccination was given to girls and boys; in the United 
Kingdom it was only given to girls. The rationale for the vaccinating adolescents, girls and 
women of childbearing age versus children was concern that there was 90% infection. As 
rubella was a live attenuated virus, it was decided to give direct protection. Besides, there was 
not enough information to start it in the childhood programme. Both countries started with 
different strategies, yet they ended with the same combined strategy, which proved to be more 
comprehensive. 

A report suggests that the probability of getting CRS approaches zero after 17 weeks of 
pregnancy. This is because the organogenesis (organ development) is complete by the 16th 
week; usually the hearing is the last to develop and is complete by the 17th week. However, 
infants that can be infected but not have CRS can shred the virus. Different studies vary, but 
the rate is very low. 

Although 16 countries are using MMR, only a few (2 or 3) have a clear plan of action or 
strategy. If we do not add another strategy that can maintain very high immunity, this will lead 
to the opposite effect. High coverage is crucial both in mass campaigns and routine 
vaccination. It was discovered that epidemiology changes through routine coverage. Women 
of childbearing age are key to deciding on the strategies needed. That is why a good 
surveillance system must be in place. 

Comment [C.Ff4]: vaccine? 
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4. GROUP WORK: STRENGTHENING SURVEILLANCE FOR MEASLES AND 
RUBELLA 

The participants were divided into three groups. 

Group 1 included the following countries. 

• Afghanistan 
• Djibouti 
• Pakistan 
• Somalia 
• Sudan 
• Yemen 

The moderators were Dr Francis Mahoney, Dr Hinda Ahmed, Dr Lara Wolfson and Dr 
Jeffery McFarland. This group discussed three issues: 

• Linking AFP and measles surveillance 
• Outbreak surveillance and response 
• Reporting of measles data to EMRO. 

Group 2 included the following countries. 

• Egypt 
• Iraq 
• Lebanon 
• Libyan Arab Jamahiriya 
• Morocco 
• Palestine 
• Syrian Arab Republic 

The moderators were Dr Said Youssouf, Dr Nadia Teleb, Dr Peter Strebel and Mr David 
Featherstone. This group discussed four issues: 

• Moving towards case-based measles surveillance 
• Linking laboratory and EPI 
• Participation in the laboratory network 
• Role of serology in rubella control. 

Group 3 included the following countries. 

• Bahrain 
• Islamic Republic of Iran 
• Jordan 
• Kuwait 
• Oman 
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• Qatar 
• Saudi Arabia 
• Tunisia 
• United Arab Emirates 

The moderators were Dr Ezzeddine Mohsni, Dr Bradley Hersh, and Dr Susan Reef. This 
group discussed three issues: 

• Strategies for CRS surveillance 
• Regional indicators for laboratory and epidemiology surveillance for rubella and CRS 
• Rubella reporting to EMRO. 

The three different groups presented the outcome of their discussions (refer to group 
presentation on CD).  

5. PREVENTION OF MEASLES IN COMPLEX EMERGENCIES 

5.1 WHO/UNICEF recommendations for measles control in outbreak settings and 
among displaced persons in crisis settings 
Dr J. McFarland 

Health authorities investigate measles outbreaks in order to understand better the local 
epidemiology of measles and to direct programme action to provide treatment for infected 
children and vaccination for susceptible children. These are accomplished by collecting data 
on the time, person and place of the outbreak, identifying risk factors for infection and 
deducing the cause of the outbreak, i.e. lack of vaccination or rarely, vaccine failure. 

It is crucial to prepare for outbreak investigation and response before outbreaks occur. A 
national response team must be established with wide representation, including not only EPI 
staff, but other relevant Ministry of Health staff as well as representatives from local 
governments, hospitals, laboratories, partners and community leaders. The response team 
should prepare a plan, identify funds and supplies and a way to mobilize them when the 
outbreak occurs. During an outbreak, the response team provides active leadership, oversees 
data analysis and decides on interventions. Afterwards, the team writes and disseminates an 
official report. 

In the Eastern Mediterranean Region, all countries are in the elimination phase of 
measles control, so a single case of measles is an outbreak. In countries that still experience 
many cases and large outbreaks, it will not be possible to investigate and respond to every 
outbreak. Authorities must prioritize and use their scarce resources wisely to have the greatest 
impact on measles mortality reduction. 

Regular, routine analysis of surveillance data should detect an outbreak. The EPI unit 
leads the initial response: investigation. The investigation collects case-based data and 5–10 
blood specimens for laboratory confirmation that there is indeed an outbreak caused by 
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measles. Minimum data include name, date of birth, address, vaccination status, date of last 
vaccination, date of rash onset and date of specimen collection. The analysis of data should 
include an epicurve, a graph of age and vaccination status and a dot map. 

Based on their analysis of the data, the team must decide if they should mount an 
immunization response, and if so, the exact nature of the response. In most cases, some form 
of immunization response will occur. There are no general recommendations on the nature of 
the immunization; the specific details of the outbreak will dictate the scope and timing of the 
immunization. WHO is currently rewriting the recommendations on the immunization 
response. The guiding principles are that the immunization response must be timely and of the 
highest quality – safe and effective. 

In complex humanitarian emergencies and in displaced populations in other major 
emergencies, measles is one of the leading killers of children. Documented case fatality rates 
in emergencies are frequently 10% or greater, and have been greater than 25%. As the global 
control of measles improves, measles cases in such emergency settings have accounted for a 
growing proportion of global measles deaths. All these deaths are preventable and 
unacceptable. 

In the emergency setting, the priority is to provide measles vaccination to all children 
aged 6 months to 15 years regardless of their previous immunization status or history or 
natural measles infection. This must be done as soon as possible. Authorities must not wait 
until they detect their first case of measles – this is too late. If the resources do not allow for 
immunization of all children 6 months to 15 years, then at an absolute minimum, all children 
6–59 months must be vaccinated. 

In most situations, WHO and UNICEF must provide leadership, because of the absence 
of a coherent local government structure. 

Relevant WHO and UNICEF publications (available at www.who.int): 

WHO Guidelines for Epidemic Preparations and Response to Measles Outbreaks 
WHO/CDS/ISR/99.1 
WHO/UNICEF Joint Statement: Reducing Measles Mortality in Emergencies 
WHO/V&B/04.03 
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5.2 Response to measles in Darfur 
Dr El Tayeb El Sayed 

Measles is an important public health problem in Sudan. In October 2003, the Federal 
Ministry of Health developed a comprehensive plan for measles mortality reduction. The EPI 
team implemented a pilot vaccination programme in 4 states in January 2004 vaccinating 98% 
of the targeting population of children 9 months to 15 years of age. The programme was 
planning a national campaign for November–December 2004 and January 2005. Over the past 
several months, Sudan has experienced considerable conflict in the Darfur region with 
displacement of large segments of the population (around 1 million) and poor access to food. 
There are reports of ongoing measles virus transmission in the region. The accumulation of 
susceptibles, malnourished children in IDP camps with ongoing measles virus transmission is 
a public health problem that needs to be urgently addressed. 

Table 1. Population figures, access to communities and vaccination coverage in Darfur by state 
Vaccination coverage in 2003 State Total 

population 
Births Surviving 

infants MOH DTP3 MCV 

North Darfur 1 600 593 60 502 52 999 80% 45% 46% 
South Darfur 3 058 287 115 603 101 268 95% 70% 77% 
West Darfur 1 692 298 63 969 56 037 67% 55% 57% 

 

Review of available data from the past 3 years indicates a trend with peak cases in the 
summer months over the past 3 years (figure below). In addition, the available data show a 
rise in total cases of measles occurring in the first quarter of 2004, indicating the beginning of 
the outbreak season in Darfur region. 

Figure 1. Measles cases, 2001–March 2004, Darfur region 
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The federal EPI team has circulated recommendations for response among displaced 
populations, including: 

• routine vaccination of all children 9 months to 15 years of age in all IDP camps 
• vaccination of new entrants into IDP camps 
• education of the public about importance of immunization and medical treatment 
• vitamin A supplementation. 

Objectives of the response activities are to: 

• vaccinate >90% of children 9 months to 15 years old in all accessible areas (approx 2.5 
million persons) against measles. 

• provide vitamin A capsule supplementation to at least 90% of children aged 6 months to 
5 years during measles supplemental immunization. 

• vaccinate >90% of children less than 5 years old against poliomyelitis. 
 

Results are as shown in Tables 2–4. 

Table 2.  Measles coverage 
State Target 

9 m – 15 yrs 
# vaccinated % 

N. Darfur 512 058 490 166 95.7 

S. Darfur 1 197 308 1 216 590 101.0 

W. Darfur 461 619 317 184 68.7 

Total 2 170 985 2 013 911 92.7 

 

Table 3.  Vitamin A distribution 
State Target 

9 m – 5 yrs 
# received vitamin A % 

N. Darfur 221 896 206 508 93 
S. Darfur 253 132 230 027 90 
W. Darfur 116 707 140 874 120 

Total 591 735 577 409 98 

 

Table 4.  Results of a rapid survey to assess the reliability of reported coverage 

State Sample 
9 m– 15 yrs 

# vaccinated % 

N. Darfur 2799 2689 96 

S. Darfur 5382 4991 93 
W. Darfur 16 723 15 483 93 
Total 24 904 23 163 93 
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Lessons learnt: 

• Strong political commitment from both parties/ceasefire agreement played a vital role 
in the success of the campaign. 

• Good social mobilization campaign helped very much in approaching the community. 
• Darfur community was very receptive and showed an increased demand for measles 

vaccination. 
• Strong partnership and coordination. 
• Supportive supervision. 

The challenges faced during the campaign were uncontrolled militias/insecurity in some 
areas; unstable population and ongoing displacement; poor communication; and un-reached 
children in rebel areas (SLA areas in West and North Darfur). 

5.3 Investigation and response to measles outbreak in Yambio 
Dr Afework Mitiku 

Measles remains a major health problem in south Sudan, with several outbreaks in the 
past 2 years. Low routine EPI coverage has contributed to the occurrence of several 
outbreaks. Coverage of campaigns following outbreaks was low, resulting in little effect on 
measles control.  

There is a need to reorganize and improve response to outbreaks. Adequate time should 
be allotted for both the planning and implementation. Extensive training and retraining is 
needed to build capacity of human resources. A well planned and high quality mass measles 
campaign is critical to control future outbreaks in southern Sudan. Support and special 
attention has been given to south Sudan EPI by the Regional Office, using experience gained 
in the northern states. Gradual integration of polio and measles activities is planned. 

5.4 Case-fatality ratios in outbreak settings 
Dr Peter Strebel 

Community-based studies of the proportion of measles cases that subsequently die due 
to complications of measles (i.e. the measles case-fatality ratio) are useful to understand the 
natural history of measles, improve the accuracy of estimates of measles mortality, and 
prioritise public health resources. In 2004, two retrospective community-based investigations 
were undertaken in Sudan to determine the measles CFR. Routine surveillance information 
was used to create a list of villages experiencing measles outbreaks. In a randomly selected 
subset of outbreak-affected villages, all households were visited to identify all measles cases 
occurring in the preceding six or twelve months. In northern Sudan, there were 10 deaths 
among 1144 measles cases (CFR=0.9%). In south Sudan, 100 deaths occurred among 1296 
measles cases (CFR=7.7%). Possible factors associated with increased measles mortality in 
south Sudan include young age and lack of measles vaccination. Measles remains an 
important cause of mortality in the Region in 2004. To prevent ongoing mortality from 
measles in Sudan, measles immunization coverage needs to be rapidly increased through a 
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combination of wide age-range vaccination campaigns and improved routine immunization 
services. 

5.5 Serological response to measles vaccine among children in Palestine 

Among the many effects of political instability in Palestine is difficulty in transportation 
of vaccine, including power outages and exposure of vaccine to sunlight at checkpoints, all of 
which negatively affect the cold chain. 

The Ministry of Health conducted a sero-survey in order to evaluate the immune 
response among Palestinian children to 3 antigens (hepatitis B, measles and rubella). The 
immune response was as follows: 92% for hepatitis B, 97.5% for rubella and 66.6% for 
measles. In addition, a vitamin A sero-survey conducted in 2003 showed that around 22% of 
Palestinian children have vitamin A deficiency and 54% are at the borderline. The Ministry of 
Health of Palestine decided to conduct a measles and vitamin A campaign for all children 
between 9 months and 5 years. 

Discussions 

Measles is very infectious and it is very lethal, especially among poor children living 
with malnutrition. We have a very good live-saving vaccine that is inexpensive, and children 
have the right to be immunized against measles. 

Poor surveillance and weak EPI leads to slow reaction to outbreaks. The goal of 
outbreak response is not to stop transmission but to prevent deaths. Treatment is critical. 
Deaths can be prevented by rapid response to outbreaks. Outbreaks are an opportunity to 
increase vaccine coverage. However, all efforts should not go for outbreak response. 
Preventing outbreaks is easier than responding to them. 

6. MEASLES AND RUBELLA DISEASE BURDEN AND CONTROL 

6.1 Evidence-based decisions for measles 
Dr Lara Wolfson 

Dr Wolfson discussed tools ranging from simple to complex to evaluate epidemiological 
and economic information regarding measles control. Two simple tools, for evaluating 
susceptibility profiles based on immunization histories (for both measles and rubella) and for 
estimating the average burden of disease attributable to measles, were summarized in the 
presentation. Examples of more complex tools, such as models for comparing vaccination 
strategies, were presented, together with a summary of a recent cost–effectiveness analysis of 
the 2002–2003 Afghanistan supplementary immunization campaigns. 
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6.2 Assessing and designing vaccination programmes to mitigate the burden of disease 
associated with rubella 
Dr John Glasser 

Congenital rubella syndrome (CRS) comprises a spectrum of lesions, some fatal and 
others diagnosed too long after birth to be readily associated with maternal infections during 
the first trimester. Consequently, this syndrome is under-ascertained except by searching 
medical records for compatible conditions and attempting to confirm them serologically. 
Mathematical modelling not only obviates the need for routine studies of this sort, permitting 
countries and the international health community to estimate this burden, but also enables 
policymakers to consider mitigating it. Available means include reducing either susceptibility 
among women of childbearing age or their risk of infection. The first approach might involve 
vaccinating adolescent girls in countries where they attend school or mothers where they 
deliver in hospital, neither of which however is universal. The second necessarily involves 
childhood vaccination, via routine age-appropriate doses, mass campaigns, or both. But if 
sufficient coverage is not sustained, the immunization of some children only temporarily 
protects others, whose risk of infection diminishes until they have children of their own. 
Unless vaccinated, those children may be infected while playing or attending school, and 
infect family members, including eventually their susceptible mothers, who may be pregnant. 
We illustrate such a perverse outcome by simulating one-dose childhood programmes 
reaching 80% and 60% of young children, which eliminate and allow rubella to persist, 
respectively. In the second scenario, susceptible adolescents and young adults accumulate, 
and CRS is even more common once outbreaks resume. Our age-structured, dynamic 
population model also is capable of simulating two-dose childhood programmes, with or 
without one-time catch-up or periodic follow-up campaigns, and targeted female vaccination. 
To demonstrate another of these capabilities, we also simulate vaccinating 80% of adolescent 
girls and young women. This strategy does not affect childhood disease, but reduces CRS by 
an order of magnitude. Given costs of these various options, public policymakers could 
choose among them or consider devoting their scarce resources to other health problems. 

6.3 Country plans and experience with the introduction of rubella vaccine 

Tunisia 

A measles elimination programme is fully implemented in Tunisia, but the rubella 
vaccine was not introduced until 2003 due to financial constraints. A catch-up campaign 
(1998) and a follow-up campaign (2001) were carried out using monovalent measles vaccine 
without rubella vaccine. Rubella is considered a mild infection and general public does not 
know the risk of congenital rubella syndrome. There is no reporting system for rubella 
infection in Tunisia, and accurate data about the burden of CRS are not available. Preliminary 
assessment of CRS burden conducted in April 2001 showed that about 115–150 cases of CRS 
occur each year. Sero-survey studies and data collected from the measles surveillance system 
started in 1999 suggested that rubella infection was shifting to older ages, increasing the risk 
of CRS. This trend was probably caused by the use of rubella vaccine in the private sector for 
2 decades. 
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For this reason, in 2003 it was decided to introduce rubella vaccine with the target of 
reducing disabilities caused by CRS. In accordance with this and the available budget, the 
following strategic components were adopted: 

• implementation of CRS surveillance system 
• rubella immunization campaign for 13–18 year-old girls 
• post partum rubella-measles immunization of sero-negative for rubella 
• 12 year-old girls in routine-based vaccination programme. 

The strategy adopted will be adapted according to the data collected from the CRS 
surveillance system.  

Egypt 

Private rubella vaccination started in 1975. Rubella vaccine was introduced in 1999 for 
children at 18 months (with routine booster dose). It was introduced as MMR with limited 
administrative costs and the same monitoring system. In 2001, MMR vaccine was introduced 
at school entry for 3 successive years (2001–2003). Coverage was >95% for school 
vaccination and for routine immunization. 

The routine vaccination (>95%) gave immunity to the birth cohort of mid 1997–2004. 
School vaccination at school entry (2001–2003) gave immunity to the birth cohort of 1995 to 
1997. A limited sero-survey (pilot study) was done in 2002 in 3 governorates in 6 districts. 
The sample size was 450 females, age 15–49 years (birth cohort 1958–1987), with 95% IgG 
positive for rubella, reflecting high immunity profile in community. There is a possible 
immunity gap among births from 1987 to 1994. 

The surveillance system was weak before 2002, when laboratory surveillance started. 
Rubella was mainly reported as cases of measles before 2002 and no surveillance for CRS. 
Rubella is an emerging public health problem in Egypt. Laboratory testing shows that rubella 
is the most common cause of fever and rash, CRS needs to be closely investigated, and the 
surveillance system does not reflect the actual situation 

The plan of action for vaccination is to: 

• continue high routine vaccination coverage at all levels 
• determine accurately the immunity profile 
• formulate a steering committee for rubella and measles campaign to discuss use of 

rubella vaccine or MR vaccine and the introduction of rubella vaccine at school starting 
in 2005, to deal with possible immunity gap that might exist by choosing a suitable 
approach: 
– mass campaign for 9 years cohort with possible immunity gap; or 
– at the end of primary, preparatory and secondary stages for 3 successive years to 

cover the immunity gap; or  
– at the end of secondary school for 9 successive years. 

Comment [C.Ff5]: …of women sero-negative 
for rubella? 
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The plan of action for surveillance of rubella and CRS is to: 
• integrate it with AFP surveillance, health insurance and national surveillance 

programme and cooperate with the private sector to strengthen fever and rash 
surveillance 

• produce guidelines for surveillance, including case definition, reporting, flow of data, 
weekly, zero reporting 

• conduct staff training 
• continue laboratory confirmation and to expand local laboratory capabilities (logistics 

and staff) 
• develop CRS surveillance with sentinel sites and MCH (antenatal care). 

Islamic Republic of Iran 

The Islamic Republic of Iran conducted a measles and rubella campaign in which the 
goals were measles and rubella elimination. Both short term (MR vaccine) and long term 
strategies (integration of rubella vaccine in EPI programme, and vaccination of women at 
childbearing age) were used. Activities included programming and preparing rubella vaccine, 
strengthening AEFI surveillance and implementing CRS surveillance. 

To eliminate CRS, virus circulation must be interrupted. That can be done by changing 
the EPI programme and adding rubella component (MMR at 12 months and 4–6 years). A 
rubella campaign has been planned in the near future. High quality data are needed. 

7. STRENGTHENING ROUTINE INFANT IMMUNIZATION AND 
SUPPLEMENTARY IMMUNIZATION 

7.1 Planning for use of polio eradication activities to strengthen routine immunization 
Dr A. Aini 

The poliomyelitis eradication initiative: 

• 4 rounds of NIDs and 2 sub-NIDs each year and 2 mop-up campaigns in 2004 
• Target population is about 6 million 
• Total number of volunteers is about 40 000 
• Coverage is >95% in each round. 

Routine immunization: 

• 34 provincial EPI management teams (PEMT) 
• 800 field coordinators 
• 1600 vaccinators 
• DPT3 coverage in 2003 = 54%; measles =50% 
• DQA passed in 2003 
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Considering the lack of health infrastructure in Afghanistan, PEI has had a positive 
impact on routine immunization. EPI as a programme was introduced in Afghanistan through 
PEI. The main impact of PEI is in capacity building of staff, provision of equipment, social 
mobilization and delivering key messages during NIDs, and integration of measles in AFP 
surveillance. 

Next steps are to strengthen ownership of PEI by the Ministry of Public Health, 
integrate other vaccine-preventable diseases in AFP surveillance, amend the terms of 
reference of polio staff and conduct district micro-planning for routine immunization using 
the experience of NID campaigns. 

Policy of different stakeholders, mindset of polio staff, sustainability of the programme 
(especially for surveillance after eradication of polio), and security are the main challenges in 
Afghanistan. 

7.2 Monitoring quality of supplementary immunization activities in the Islamic 
Republic of Iran 

A large catch-up campaign was conducted in December 2003, during which 33 000 000 
people between 5 and 25 years of age were vaccinated with MR vaccine in one month. 
Monitoring and evaluation of this programme had three parts: 

• Pre-campaign: advocacy, social mobilization, training on logistics and preparedness. 
• Intra-campaign: safety injection, safe disposal of wastes, community participation, 

surveillance for AEFI. 
• Post-campaign: included both outcome (vaccination coverage access to hard-to-reach 

groups and areas, community satisfaction) and impact (sero-conversion, decreasing the 
number of measles, rubella and CRS cases). 

7.3 Joint planning for polio and measles supplementary immunization activities 
Dr Brigitte Toure 

Pulse campaigns (polio and measles and maternal/neonatal tetanus) have been 
successful in southern Sudan. 

Polio staff (10 000 staff) have different approaches (door to door, oral, no immunization 
cards) than those of the MMNT programme (2000 staff) (fixed, mobile or outreach, injectable, 
reconstitution, immunization cards). There is a need to identify polio staff who could be 
utilized for MMNT campaigns 

Micro-planning at the county level is essential and requires partnership: WHO, 
UNICEF, counterparts, national and international nongovernmental organizations and church-
based organizations. Micro-planning covers human resources, cold chain, injection safety, 
time table and writing skills with sketch maps. 
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Challenges include competing priorities with many vertical programmes and with 72 
health implementers. The challenge is to bring every health actor on board, therefore strong 
political and managerial commitment is needed. There is a need to convince donors and health 
actors that preventive and developmental activities are possible, versus relief and curative 
activities. 

7.4 Resource mobilization for measles supplementary immunization activities 
Dr J. McFarland 

The most common measles supplementary immunization activity (SIA) is a nationwide 
measles immunization campaign, whether it is a wide age range (catch-up) or a narrow age 
range (follow-up). The campaigns deliver the second opportunity for measles vaccine to 
multiple birth cohorts simultaneously, thus hastening measles elimination efforts. A 
nationwide campaign requires a great deal of money at one time. Evidence from Latin 
America shows that regular, periodic follow-up campaigns cost the same or less than a 
programme that delivers a routine second dose of measles vaccine. 

It is crucial to plan ahead, including other government departments and potential 
partners from the very beginning. The interagency coordination committee (ICC) is the key 
organization to accomplish this. Establish an ICC if this has not been done. Ensure that the 
relevant government and outside partners are part of the ICC and participate actively. 

An ICC-approved multi-year measles strategic plan or plan of action and a measles SIA 
plan of action are the key advocacy documents. These should include detailed budgets. Other 
information persuasive with donors includes good surveillance data with analyses and the cost 
of death averted or similar data on cost effectiveness. In addition, the documents should 
demonstrate convincingly how the supplementary measles immunization activities will 
strengthen routine services, such as by providing an updated cold chain, increasing staff 
knowledge and training, and increasing demand for vaccines. In addition, the documents 
should show that the programme is sustainable. 

The EPI manager must take initiative and responsibility to identify and mobilize funds 
for the planned activities. The EPI manager should cultivate high government officials and 
past, present and potential donors, starting at the ICC meetings. The ICC approved plans with 
budgets should be circulated widely. The EPI manager must advocate for measles 
supplementary immunization activities tirelessly to ensure adequate funding. 

8. RECOMMENDATIONS 

Routine infant immunization programme 

1. To prevent an increase in the incidence of congenital rubella syndrome, rubella vaccine 
should not be introduced into the EPI until a country has achieved at least 80% MCV1 
coverage nationwide for three consecutive years. 
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2. Rubella vaccine should be given with the first dose of measles vaccine using either MR 
or MMR vaccine. 

3. Countries introducing rubella vaccine into their EPI schedule should establish a national 
goal for rubella and develop a comprehensive strategy to ensure high levels of immunity 
(> 90%) to rubella among children under 15 years of age, women of childbearing age 
and other high risk groups. 

Second opportunity for measles immunization 

4. All countries should provide a “second opportunity” for measles immunization, either 
through a routine second dose or periodic “follow-up” campaigns, as soon as possible 
and at least by 2007. 

5. Countries that have included rubella vaccine into EPI are encouraged to use the second 
opportunity for measles immunization to ensure rubella vaccination. 

Catch-up campaigns 

6. All countries are encouraged to complete their measles catch-up immunization 
campaigns by the end of 2007. 

7. Countries that have completed their measles catch-up campaigns and continue to have 
periodic outbreaks should review their surveillance data, immunization coverage and 
susceptibility profiles and implement corrective measures accordingly. 

Surveillance 

8. All countries should be served by a WHO-accredited laboratory for measles/rubella 
diagnosis by the end of 2005. 

9. Countries that have introduced rubella vaccine should integrate rubella and measles 
surveillance. 

10. All countries that have completed a nationwide catch-up campaign over wide age 
cohorts, should implement case-based surveillance for measles and establish an 
integrated database (e.g. a line list of data including laboratory results, if available) at 
the national level. 

11. Countries should investigate all suspected measles outbreaks and perform laboratory 
testing on 5–10 patients from each outbreak to confirm measles or rubella. In addition, 
countries are encouraged to send specimens for virus characterization to the regional 
reference laboratories. 

12. Countries that have included rubella vaccine into their national immunization 
programme should establish CRS surveillance, and enhance this activity during and in 
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the post-rubella outbreak setting, including follow-up of pregnant women with a history 
of exposure to rubella. 

13. Countries that have not introduced rubella vaccine into EPI are encouraged to conduct 
burden of disease studies for CRS. 

14. All countries are encouraged to use the WHO tools provided at this meeting and adapt 
them to monitoring susceptibility profiles at the national and district level. 

15. All countries should report to EMRO on a monthly basis cumulative and monthly case 
counts by district of EPI targeted diseases. Countries that conduct case-based 
surveillance for measles and rubella should send a spreadsheet with the agreed upon 
core data elements. (EMRO will provide a DEF file for countries to use). 

16. EMRO should finalize development of a VPD surveillance database and provide 
technical assistance to Member States who wish to use it. 

17. EMRO should provide feedback to Member States with a VPD surveillance bulletin on 
a monthly basis by the time of the next meeting. 

General  

18. Countries should report on the status of implementation of the above recommendations 
at the next intercountry meeting. 

19. Countries, with WHO and UNICEF assistance, should take advantage of the 
opportunity to participate in the partnership for measles elimination. 
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 Strengthening routine infant immunization and SIAS 
08:00–08:15 Planning for use of polio eradication activities to strengthen routine/ Dr A. Aini 
08:15–08:30 Monitoring quality of SIAs 
08:30–08:45 Joint planning for polio and measles SIAs/ Dr Brigitte Toure 
08:45–09:00 Resource mobilization for SIAs/ Dr J. McFarland 
09:00–09:30 Discussion 
09:30–10:15 Introduction to Group Work/ Dr E. Mohsni 
10:15–12:15 Group work: updating country plans 
12:15–13:00 Presentation of country plans 
13:00–14:30 Recommendations and closure of the meeting 
15:00–17:00 Joint meeting of ICCs from north and south Sudan 



WHO-EM/EPI/233/E 
Page 26 

 

Annex 2 

LIST OF PARTICIPANTS 

AFGHANISTAN 
Dr Said Ashrafuddin Aini 
National EPI Manager 
Ministry of Public Health 
Kabul 
E-mail: nationalepi2004@yahoo.com 
 
Mr Ghulam Eshan Sharifi 
Director of the CPH Laboratory 
Central Laboratory 
Ministry of Public Health 
Kabul 
 
Dr Roquia Naser 
Deputy Director of the Expanded 
Programme on Immunization 
Ministry of Public Health 
Kabul 
E-mail: r-hadia@yahoo.com 
 
 
BAHRAIN 
Dr Muna Sayed Jawad Al Musawi 
National EPI Manager 
Immunization Section 
Ministry of Health 
Manama 
E-mail: mmosawi@health.gov.bh/drmonaepi@hotmail.com  
 
Dr Fathiya Ali Al Sataih 
Public Health Specialist 
Ministry of Health 
Manama 
E-mail: fsataih@health.gov.bh; Afwaj6@hotmail.com 
 
Dr Maisa Al-Asfoor 
Public Health Laboratory Medical Technologist 
Ministry of Health 
Manama 
E-mail: maysa_maysi@hotmail.com 
 
 



WHO-EM/EPI/233/E 
Page 27 

 

DJIBOUTI 
Mr Saleh Abdillahi Waberi 
Chief of Laboratory in Department of Prevention and Public Hygiene 
Ministry of Health 
Djibouti 
 
 
EGYPT 
Dr Ibrahim Kamal Barakat 
National EPI Executive Manager 
Ministry of Health and Population 
Cairo 
E-mail: epibarakat@yahoo.com 
 
Dr Nahed Fathy Azzazy 
Measles Surveillance Coordinator 
Communicable Disease Control Department 
Ministry of Health and Population 
Cairo 
E-mail: nazzazy@hotmail.com 
 
Dr Hala Esmat 
Virologist and Laboratory Officer for Measles 
Central Laboratory of Egypt 
Ministry of Health and Population 
Cairo 
E-mail: halaesmat@yahoo.com 
 
 
IRAQ 
Dr Emad Ahmed Abdul Karim 
National EPI Manager 
Public Health and Primary Health Directorate 
Ministry of Health 
Baghdad 
E-mail epi20042 003@yahoo.com 
 
Dr Nabil Ibrahim Abbas 
AFP Surveillance Officer 
Ministry of Health 
Baghdad 
E-mail: epi20042 003@yahoo.com 
 



WHO-EM/EPI/233/E 
Page 28 

 

Ms Sana’a Muhammed Alizi 
Central Public Health Laboratory 
Supervisor of NPL and NML 
Ministry of Health 
Baghdad 
E-mail: sanaaizi@yahoo.com 
 
 
ISLAMIC REPULBIC OF IRAN 
Dr Mohammad Mehdi Gouya 
Director-General 
Communicable Disease Control 
Ministry of Health and Medical Education 
Teheran 
E-mail: mgoya57@yahoo.com 
 
Dr Abdoul-Reza Esteghamati 
EPI Programme Manager 
Communicable Disease Control 
Ministry of Health and Medical Education 
Teheran 
E-mail: esteghamati@hotmail.com 
 
Dr Talaat Mokhtari Azad 
Professor of Virology 
School of Public Health 
Teheran University of Medical Sciences 
Teheran 
E-mail:mokhtari@hotmail.com; mokhtari@sphtums.com 
 
 
JORDAN 
Dr Najwa Jarour 
National EPI Manager 
Ministry of Health 
Amman 
E-mail: jarour2002@yahoo.com 
 
Dr Mohammad Ratib Surour 
EPI Manager Assistant 
Ministry of Health 
Amman 
E-mail: ratib1@yahoo.com 
 



WHO-EM/EPI/233/E 
Page 29 

 

Mrs Suhair Yousef Abu-Baker 
Laboratory Technician (Medical Technologist) 
Directorate of Laboratories 
Ministry of Health 
Amman 
E-mail: centrlab@mohogov.jo 
 
 
KUWAIT 
Dr Mussab Ibraheem Al Saleh 
National EPI Manager and Head, 
Communicable Disease 
Ministry of Public Health 
Kuwait 
E-mail: cdckwt@kma.org.kw 
 
 
LEBANON 
Dr Nabil Mohammad Adib Salam 
Head, Department of Preventive Medicine and 
National EPI Manager 
Ministry of Public Health 
Beirut 
E-mail: moh-prev@cyberia.net.lb 
 
Dr Vanda Barakett 
Director of Public Health Laboratories 
Central Public Health Laboratory 
Ministry of Public Health 
Beirut 
E-mail: dir-clab@public-health.gov.bh 
 
Dr Nada Ghosn 
Head of Epidemiology Unit 
Ministry of Public Health 
Beirut 
E-mail: esumoh@cyberia.net.lb/ 
 
 
LIBYAN ARAB JAMAHIRIYA 
Dr Ahmed Farag El-Hassi 
Member of Measles and Rubella Eradication Committee  
National Center for Infectious Disease Control 
Tripoli 
E-mail: ahmedi_hassi@yahoo.com 
 



WHO-EM/EPI/233/E 
Page 30 

 

Mr Salem Ibrahim Alkoshi 
Member of Measles and Rubella Elimination Committee 
National Center for Infectious Disease Control 
Tripoli 
E-mail: NCIDC_libya@yahoo.com 
 
 
MOROCCO 
Dr M’hammed Braikat 
National EPI Manager 
Ministry of Health 
Rabat 
E-mail: mbraikat@sante.gov.ma 
 
Dr Ahmed Zidouh 
Chief 
Epidemiological Surveillance Service 
Ministry of Health 
Rabat 
E-mail: azidouh@sante.gov.ma 
 
Ms Amal Alla 
Biologist 
Responsible for Measles Laboratory 
National Institute of Hygiene 
Ministry of Health 
Rabat 
E-mail: allaa@voila.fr 
 
 
OMAN 
Dr Salah Thabit Al-Awaidy 
Director 
Department of Communicable Disease Surveillance and Control 
Ministry of Health 
Muscat 
E-mail: awadymoh@omantel.net.om 
 
Mr Salem Bin Said Al-Mahrooqi 
National Communicable Disease Supervisor 
Department of Communicable Disease Surveillance and Control 
Ministry of Health 
Muscat 
E-mail: awadymoh@omantel.net.om 
 
 



WHO-EM/EPI/233/E 
Page 31 

 

Dr Idris Saleh Al Abaidani 
Medical Officer 
Department of Communicable Disease Surveillance and Control 
Ministry of Health 
Muscat 
E-mail: seasand123@hotmail.com 
 
Ms Aisha Khamis Al-Busaidi 
Senior Laboratory Technician 
Central Public Health Laboratories 
Ministry of Health 
Muscat 
 
 
PAKISTAN 
Lt. General K. A. Karamat 
Executive Director 
National Institute of Health 
Federal Ministry of Health 
Islamabad 
E-mail: edoffice@apollo.net.pk 
 
Mr Qadir Bux Abbasi 
Technical Officer  
Federal EPI Cell 
National Institute of Health 
Federal Ministry of Health 
Islamabad 
E-mail: abbasi1@mail.comsats.net.pk 
 
Dr Munir Ahmed Kasi 
Provincial Coordinator 
Expanded Programme on Immunization 
Ministry of Health 
Breivery Road Quitta 
Baluchistan 
 
 
PALESTINE 
Dr Asa’ad Mohammad Al-Ramlawi 
Deputy Director General of PHC and National EPI Manager 
Ministry of Health 
Palestinian National Authority 
West Bank 
E-mail: ramlawi_asad@hotmail.com 
 



WHO-EM/EPI/233/E 
Page 32 

 

Ms Maha Ahmad Abou Radaha 
Chief, Division of Serology Laboratory 
Central Public Health Laboratory 
Ministry of Health 
Palestinian National Authority 
West Bank-Ramallah 
E-mail: maha1308@yahoo.com 
 
Dr Jihad Abed 
Head, Vaccination Unit 
Ministry of Health 
Palestinian National Authority 
West Bank 
 
 
QATAR 
Dr Sayed Fazal Shah 
Head of Communicable Disease Control and Prevention 
National EPI Manager 
Ministry of Public Health 
Doha 
E-mail: shah@hmc.org.qa 
 
Dr Mohammad Jassim Al-Zaini 
Family and Community Department 
Hamad Medical Corporation 
Doha 
E-mail: malzaini@hmc.org.qa 
 
 
SAUDI ARABIA 
Dr Amin A. Mishkhas 
Director of Infectious Diseases and National EPI Manager 
Infectious Disease Directorate 
Ministry of Health 
Riyadh 
E-mail: meskas54@yahoo.com 
 
Dr Ra’afat Faisal AlHakeem 
Consultant, Family Medicine and Director of Preventive Medicine 
Directorate of Health Affairs 
Ministry of Health 
Riyadh 
E-mail: alhakeem2000@yahoo.com 
 



WHO-EM/EPI/233/E 
Page 33 

 

Mr Mughram Mohammad Al-Amri 
Head, National Polio and Measles Laboratory 
Central Laboratory and Blood Bank 
Ministry of Health 
Riyadh 
E-mail: npoliolab@zail.net; mughrammam@yahoo.com 
 
 
SOMALIA 
Dr Abdi Ismail Houssein 
Director of Communicable Diseases Control and EPI Manager 
Ministry of Health 
Hargeisa 
E-mail: drabdiismael@yahoo.com 
 
 
SUDAN 
Dr El Tayeb Ahmed El Sayed 
National EPI Manager 
Federal Ministry of Health 
Khartoum 
E-mail: episud@sudanmail.net 
 
Dr Nisreen Musa 
National Measles Surveillance Officer 
Federal Ministry of Health 
Khartoum 
E-mail: nisreen65@hotmail.com 
 
 
SYRIAN ARAB REPUBLIC 
Dr Haifa Nasri 
Responsible for Measles Programme 
Ministry of Health 
Damascus 
 
Dr Abdullatif Ahmad Badaoui 
Director of Child Health and EPI Programme 
Aleppo University 
Ministry of Health 
Aleppo 
 



WHO-EM/EPI/233/E 
Page 34 

 

Dr Mouna M. Saed Al Khatib 
Deputy of Public Health Laboratories 
Responsible for Measles Laboratory 
Public Health Laboratories 
Ministry of Health 
Damascus 
E-mail: mounakh@scs-net.org 
 
 
TUNISIA 
Professor Slim Amine 
Laboratory of Microbiology 
Ministry of Public Health 
Tunis 
E-mail: amislim@yahoo.com 
 
Dr Mohamed Ben Ghorbal 
EPI Manager  
Ministry of Public Health 
Tunis 
E-mail: bengo.med@planet.tn 
 
Mr Ezeddine Salaaoui 
Superior Technician 
Ministry of Public Health 
Tunis 
 
 
UNITED ARAB EMIRATES 
Mr Juma Hamd AlJenabi 
Public Health Inspector 
Zaid Military Hospital 
Abu Dhabi 
E-mail: sultan_jr98@hotmail.com 
 
Dr Juma Bilal Fairouz 
Director, Disease Control Department 
Ministry of Health 
Dubai 
E-mail: jumafairouz@hotmail.com 
 
Dr Ali Hassan Marzooqi 
Director, Preventive Medicine Department 
Ministry of Health 
Abu Dhabi 
E-mail: drzooqi@hotmail.com 



WHO-EM/EPI/233/E 
Page 35 

 

Dr Basma Fawzy El Shazly 
Disease Control Department 
Ministry of Health 
Abu Dhabi 
Tel.: +97 126 117 518 
E-mail: shazly@arabia.com 
 
 
YEMEN 
Dr Gamal Abdul Habib Abdul Sattar 
EPI National Manager 
Ministry of Public Health and Population 
Sana’a 
E-mail: sattar_epi@hotmail.com 
 
Dr Mohamed Ahmed Ibrahim 
MNTN Focal Point 
Ministry of Public Health and Population 
Sana’a 
E-mail: ibrahim_tt2@hotmail.com 
 
Dr Khaled Saeed Al-Shiabani 
Director of Public Health Laboratories 
NCPHL 
Ministry of Public Health and Population 
Sana’a 
E-mail: khaledsaeed67@hotmail.com 
 

OTHER ORGANIZATIONS 
 

Centers for Disease Control and Prevention (CDC)  
Dr Peter Strebel 
Medical Officer 
Atlanta 
UNITED STATES OF AMERICA 
E-mail: pstrebel@cdc.gov 
 
Dr John Glasser 
Mathematical Epidemiologist 
Atlanta 
UNITED STATES OF AMERICA 
E-mail: jglasser@cdc.gov 
 



WHO-EM/EPI/233/E 
Page 36 

 

United Nations Children’s Fund (UNICEF) 
Dr Jeffrey McFarland 
Health Adviser, Health Section Programme Division 
UNICEF headquarters 
New York 
UNITED STATES OF AMERICA 
E-mail: jmcfarland@unicef.org 
 
Dr Essam Adel Allam 
Assistant Project Officer, Health and Nutrition 
UNICEF Egypt 
Cairo 
EGYPT 
E-mail: eallam@unicef.org 
 
Dr Amir Mohammad Ansari 
Project Officer, EPI 
UNICEF Afghanistan 
Kabul 
AFGHANISTAN 
E-mail: aansari@unicef.org 
 
Dr Magdy Latif El-Sanady 
Project Officer, Health and Nutrition 
UNICEF Egypt 
Cairo 
EGYPT 
E-mail: melsanady@unicef.org; melsanady@yahoo.com 
 
Dr Alexander Malyavin 
Senior Health and Nutrition Officer 
UNICEF Iraq 
Iraq Support Center in Amman (ISCA) 
Amman 
JORDAN 
E-mail: amalyavin@unicef.org 
  
Dr Paula AbdulKadeer Nooraddin 
Assistant Project Officer, Health and Nutrition 
UNICEF Iraq 
Iraq Support Center in Amman (ISCA) 
Amman 
JORDAN 
E-mail: pabdulkader@unicef.org 



WHO-EM/EPI/233/E 
Page 37 

 

Dr Ali Ismail AlZein 
Programme Officer 
UNICEF Lebanon 
Beirut 
LEBANON 
E-mail: azein@unicef.org 
 
Dr John Yiva Lebga 
EPI – POLIO Officer 
UNICEF Somalia Support Center 
Nairobi 
KENYA 
E-mail: jlebga@unicef.org 
 
Dr Brigitte Adjagba Toure 
Health Officer 
UNICEF, OLS Southern Sector 
Nairobi 
KENYA 
E-mail: btoure@unicef.org 
 
 
United Nations Foundation 
Ms Andrea Gay 
Children’s Health Program 
UN Foundation 
Washington DC 
UNITED STATES OF AMERICA 
E-mail: agay@unfoundation.org 
 
 
United Nations Relief and Works Agency for Palestine Refugees in the Near East (UNRWA) 
Dr Humaid Salem Abu Mousa 
Chief, Disease Control and Prevention 
UNRWA/HQ 
Amman 
E-mail: H.Abu-Mousa@UNRWA.org 
 

OBSERVERS 
 

Dr Shyam Bawikar 
Senior Epidemiologist 
Department of Communicable Disease Surveillance and Control 
Ministry of Health 
Muscat 
OMAN 



WHO-EM/EPI/233/E 
Page 38 

 

TEMPORARY ADVISERS 

Dr Hyam Bashour  
Professor and Chair 
Department of Family and Community Medicine 
Faculty of Medicine, Damascus University 
Damascus 
SYRIAN ARAB REPUBLIC 
E-mail: hbashour@scs-net.org/hyamb@naharnet.com 
 
Dr Susan Reef 
Medical Officer 
Centers for Diseases Control and Prevention 
Atlanta 
UNITED STATES OF AMERICA 
E-mail: susan.reef@cdc.hhs.gov 
 
Ms Rabab Abdulsamie Zaineldin 
Cairo 
EGYPT. 
E-mail: rzaineldin@msn.com/rzaineldin@yahoo.com 
 

 
WHO SECRETARIAT 

 
Dr Zuhair Hallaj, Director, Communicable Disease Control, WHO/EMRO 
Dr Said S. Youssouf, Regional Adviser, Vaccine Preventable Diseases and Immunization, 
WHO/EMRO 
Dr Ezzeddine Mohsni, Medical Officer, Vaccine Preventable Diseases and Immunization, 
WHO/EMRO  
Dr Nadia Teleb, Scientist, Vaccine Preventable Diseases and Immunization, WHO/EMRO 
Dr Francis Mahoney, Medical Officer, Vaccine Preventable Diseases and Immunization, 
WHO/EMRO  
Mr Mojtaba Haghgou, Technical Officer, Vaccine Preventable Diseases and Immunization, 
WHO/EMRO 
Dr Hinda Jama Ahmed, STP/Lab, Vaccine Preventable Diseases and Immunization, 
WHO/EMRO 
Dr Bradley Hersh, Medical Officer, IVB/EPI, WHO/HQ 
Mr David Featherstone, Laboratory Focal Point, Measles, IVB/VAM, WHO/HQ 
Dr Lara Jill Wolfson, Technical Officer, VAM/IVB, WHO/HQ 
Dr Gholamreza Heidari, EPI Technical Adviser, STP/VPI, WHO Afghanistan 
Mr Houmed Maki, GAVI Adviser, National Immunization Programme, WHO Djibouti 
Mr Omar Youssouf Moutena, National Focal Point for AFP Surveillance, WHO Djibouti 
Dr Faris Farid Bunni, Officer-in-Charge, WHO Iraq 
Dr Omer Mekki, Medical Officer, Polio, WHO Iraq 
Dr Buthaina Ghanem, STP, Communicable Diseases, WHO Iraq  



WHO-EM/EPI/233/E 
Page 39 

 

Dr Adam Zenaw, STP, Vaccine Preventable Diseases and Immunization, WHO Pakistan 
Dr Daher Daher Aden, Medical Officer, Primary Health Care PHC, WHO Somalia 
Dr Abdi Hassan Dualeh, GAVI National Immunization Adviser, WHO Somalia 
Ms Rehab Abdel Aziz Sedeeg, National Laboratory Officer Responsible for Measles 
Diagnosis, WHO Sudan 
Dr Abdullahi Mohamed Ahmed, Head of Office, WHO South Sudan 
Ms Athalia Stearns Christie, Technical Officer, Polio, WHO Somalia Horn of Africa 
Dr Afework Assefa Mitiku, Medical Officer, STP/Polio, WHO South Sudan 
Dr Mohamed Osama Mere, STP, Vaccine Preventable Diseases and Immunization, WHO 
Yemen 
Mr Raef Bekhit, Assistant Data Management, Vaccine Preventable Diseases and 
Immunization, WHO/EMRO 
Mr Hossam Younes, Technical Assistant, Help Desk Administrator, Information Systems 
Management, WHO/EMRO 
Mrs Omneya Mahmoud, Administrative Assistant, Division of Communicable Diseases, 
WHO/EMRO 
Mr Adam Abou Bakr, Audio/Video Administrator, Administrative Services, WHO/EMRO 
Ms Rasha Abdel Ghany, Secretary, VPI/DCD, WHO/EMRO 
Ms Sherine Farid, Secretary, VPI/DCD, WHO/EMRO 


