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1. INTRODUCTION 

The sixth intercountry meeting on acceleration of measles control was held in Nabeul, 
Tunisia, from 27 to 29 August 2003. The meeting was held by the WHO Regional Office for 
the Eastern Mediterranean for managers of the Expanded Programme on Immunization (EPI) 
from 3 countries of the Region, Afghanistan, P h s t a n  and Sudan. In addition, laboratory focal 
points and the surveillance focal points of these countries were invited to the meeting. The 
meeting was also attended by staff from WHO and the United Nations Children's Fund 
(UNICEF) as well as a representative from the Centers for Disease Control and Prevention 
(CDC) in Atlanta. The meeting programme and list of participants are included as Annexes 1 
and 2, respectively. The objectives of the meeting were to: 

Discuss new advances and strategies related to measles control and elimination; 

Follow-up on the progress made by participating Member States in implementing the 
accelerated measles control activities: 

Review, update and revise national plans for accelerated measles control; 

Discuss and recommend activities to strengthen national measles accelerated control 
programmes in participating countries. 

Dr Said Youssouf, Regional Adviser, Vaccine Preventable Diseases and Immunization, 
WHO/EMRO delivered a message from Dr Hussein A. Gezairy, WHO Regional Director for 
the Eastern Mediterranean. In his message Dr Gezairy pointed out that in 1997 the 44th 
Session of the Regional Committee for the Eastern Mediterranean had passed a resolution to 
eliminate measles by the year 2010, taking into account that measles elimination activities 
should not, in any way, jeopardize poliomyelitis eradication activities. A regional plan of 
action was then developed and Member States were divided into two groups, countries in the 
measles accelerated control phase and countries in the measles elimination phase. At that 
time, 13 countries belonged to the elimination group and 10 to the accelerated control group. 

Dr Gezairy noted that 5 countries had since moved from the accelerated control group to 
the elimination group as they succeeded in polio eradication and started efficient 
implementation of accelerated measles control activities. Three additional countries were 
close to joining the elimination group in the near future, provided that they succeeded in 
maintaining the current polio situation and improved their accelerated measles control 
activities. These countries were Afghanistan, Djibouti and Sudan, which had reported no polio 
cases for more than 12 months. He expressed his confidence that the remaining two countries 
where polio transmission was decreasing dramatically, namely Pakistan and Somalia, would 
also move to the elimination group before 2005. 

The Regional Director mentioned that despite the achievements made since 1997 in 
implementing the measles control and elimination strategy, measles was still a common 
disease in many Member States. This was especially true in countries that were in the 
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accelerated control phase, as well as in those in the elimination phase that had not yet 
conducted elimination catch-up campaigns. 

During 2002, countries of the Region had reported a total of 41 355 measles cases. Of 
these, 50% were reported from the five countries that were in the accelerated control group, 
namely Afghanistan, Djibouti, Pakistan, Somalia and Sudan, with an incidence rate of more 
than 9 per 100 000 population. Furthermore, figures reported from countries in the accelerated 
control phase were greatly underestimated, as measles surveillance remained weak and the 
disease was still considered a natural event, so that the great majority of mild cases did not 
appear at health facilities. 

Dr Gezairy commended the progress made in Afghanistan, where for the first time no 
measles outbreaks had been reported for more than one year despite the improvement of the 
vaccine-preventable disease surveillance system in the country. This achievement was mainly 
due to the successful measles mortality reduction campaign conducted nationwide between 
2001 and 2002, with more than 11 million children immunized. He encouraged countries 
where polio was disappearing, such as Djibouti or Sudan, to adopt this strategy to reduce 
measles mortality. Nevertheless, he warned, the impact of such campaigns would be of short 
duration if not supported by high routine immunization coverage of more than 90% in every 
district. 

Unfortunately, noted Dr Gezairy, routine measles coverage was still below expectations. 
It was estimated that in 2003 around 3.5 million out of the 14 million surviving infants in the 
Region had not received their measles vaccine, 87% of them were living in four countries, 
namely Afghanistan 15%, Palustan 57%. Somalia 4% and Sudan 11%. Indeed, reported 
routine immunization was still below the expected levels in Djibouti, Pakistan and Sudan, 
while the reported figures from Afghanistan and Somalia remained very low. Recently, 
however, these 5 countries had all received the approval of the Global Alliance for Vaccines 
and Immunization (GAVI) for support for immunization services improvement, and all of 
them had started district level micro planning to improve access to routine immunization and 
increase routine coverage. 

Measles surveillance had improved considerably in countries, such as Afghanistan, 
Pakistan and Sudan, where it was integrated with the acute flaccid paralysis (AFP) 
surveillance system. However, concerted efforts were still needed to detect and properly 
investigate outbreaks and to collect reliable and detailed information on measles cases and 
measles mortality. Dr Gezairy strongly urged participants to give measles surveillance the 
importance it merited, building on polio experience and expanding wherever it was possible. 
Laboratory confirmation of suspected outbreaks must be systematic and a national network 
for sample collection and transport must be constituted. Outbreaks, he noted, were an 
opportunity to strengthen knowledge about the measles epidemiological situation in a country 
and to properly identify age groups that were the most susceptible and those where measles 
mortality was the highest. 

Dr Gezairy concluded by emphasizing that achieving measles elimination by 2010 was 
within reach provided that the required ingredients were maintained. This meant coordinating 
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efforts, moving forward collectively and ensuring national commitment and the full support of 
partners. 

2. GLOBAL UPDATE ON THE MEASLES SITUATION 

Measles still 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 US$ 0.26 per dose, 
including safe injection equipment. The measles vaccine therefore carries a very high health 
return for the money spent, saving more lives per unit cost than any other vaccine. 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 United Nations 
General Assembly Special Session 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 partners to convene a global consultation meeting in 2005 to review progress 
and examine the feasibility of measles eradication. A guiding WHOAJNICEF framework of 
collaboration in which the above are to be undertaken is 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 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 the susceptible in the 
population; 

Conducting effective measles surveillance; 

Improving management of measles cases. 

Measles transmission is currently at very low levels or has been interrupted in many 
countries in the Americas, Europe, the Eastern Mediterranean Region, southern Africa and 
Asia. At present, only 45 countries, mostly in Africa and South-East Asia, account for 95% of 
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global measles deaths. Of these, 5 are in the Eastern Mediterranean Region (Afghanistan, 
Djibouti, Pakistan, Somalia, Sudan,) and are eligible for GAVI support. Countries are 
encouraged to assess progress on measles control and to take the advantage of the priority 
currently given to measles and other accelerated vaccine preventable disease control activities 
to improve immunization systems. The strategic plan recognizes countries' varying needs and 
sets out a framework of good practice. The overriding global goal is sustainable measles 
mortality reduction, before and beyond the timelines targeted. 

3. REGIONAL UPDATE ON MEASLES SITUATION 

3.1 Current situation in the Eastern Mediterranean Region 

In 1997, the 44th Session of the Regional Committee for the Eastern Mediterranean 
passed a resolution to eliminate measles by the year 2010. A regional plan of action was then 
developed and Member States were divided into two groups, countries in the measles 
accelerated control phase and those countries in the measles elimination phase. At that time, 
13 countries belonged to the elimination group and 10 to the accelerated control group. Then, 
five countries were able to move from the control to the elimination group. Despite the 
achievements made since 1997 in implementing the measles control and elimination strategy, 
measles is still a common disease in many Member States. Most transmission is occurring in 
countries that are in the control phase and those in the elimination phase that have not yet 
conducted elimination catch-up campaigns. 

In 2002, countries of the Region reported a total of 41 355 measles cases. Of these, 
50% were reported from the 5 countries that are still in the control group namely Afghanistan, 
Djibouti, Palustan, Somalia and Sudan, with an incidence rate of more than 9 per 100 000, 
and 49.5% were reported by 6 countries that are in the elimination group and that are not fully 
implementing the recommended elimination strategies: Egypt, Iraq, Islamic Republic of Iran, 
Libyan Arab Jarnahiriya, Morocco and Republic of Yemen, with an incidence rate of 9.5 per 
100 000. The remaining 0.5% of reported cases was from the 12 remaining countries that are 
implementing the full elimination strategies, with an incidence rate of less than 1 per 100 000. 

Routine measles coverage is still below expectations as it is estimated that in 2002 
around 3.5 million out of the 14 million surviving infants in the Region have not received 
their measles vaccine. 87% of them are living in four countries, namely Afghanistan (IS%), 
Pakistan (57%), Somalia (4%) and Sudan (11%). Indeed, reported routine immunization is 
still below the expected levels in Djibouti, Pakistan and Sudan, while the reported figures 
from Afghanistan and Somalia remain very low. 

Measles surveillance has improved considerably in some countries such as Afghanistan, 
Palustan and Sudan, where it was integrated with the AFP surveillance system, however, great 
effort is still needed to detect and properly investigate outbreaks and collect reliable and 
detailed information on measles cases and on measles mortality. Laboratory confirmation of 
suspected outbreaks is rarely conducted in these countries and outbreaks are rarely properly 
investigated. 
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The recommended second opportunity for measles immunization has not yet been 
implemented in this group of countries, except in Afghanistan where, in early 2002, a 
nationwide measles vaccination campaign that reached high coverage (94%) was conducted. 

Main future challenges are: 

increasing routine measles immunization coverage to more than 90% in all districts; 
implementing the second opportunity in the remaining countries; 
improving measles surveillance including lab confirmation of suspected outbreaks; 
improving case management including the use of vitamin A. 

3.2 Strategies for improving routine measles immunization coverage 

Regional routine immunization coverage has been stagnating at around 80% for the past 
decade. This means that approximately 3.5 million infants did not receive their measles 
vaccine in 2002. 92% of these children are living in 6 countries where EPI is facing major 
constraints: Afghanistan, Djibouti, Pakistan, Somalia and Republic of Yemen. Fortunately, all 
the countries are eligible for GAVI support and have succeeded in getting GAVI approval for 
support for strengthening immunization services. 

Aware that improving routine immunization coverage would not be possible without 
worlung at the district level, GAVI has chosen reaching 80% DPT3 (diphtheria, whooping 
cough, tetanus third combined dose) coverage in all districts in 80% of the countries by 2005 
as one of the most important milestones. This goal has currently been reached by only 14 
countries (61%), with two countries, namely Morocco and the Syrian Arab Republic, very 
close to it. 

The 6 remaining countries need to develop district coverage improvement plans that: 

use their own data to locate unimmunized infants; 
list activities needed to reach all the infants, prioritizing the unimmunized; 
optimize the use of existing resources to improve access to immunization services 
through an adequate combination of outreach and fixed sessions; 
ensure the involvement of the community; 
may request additional resources to reach more infants based on experiences used in 
successful polio/measles campaigns. 

A coverage improvement plan goal is to reach every infant. Therefore, at least 4 regular 
sessions per year are needed for every locality. The plan should show: 

number of extra, unimmunized infants that will be reached for each fixed session and 
each outreach site; 
activities that will be needed to reach them (based upon polio experiences); 
existing funds; 
extra funds required to reach more infants; 
cost per extra infant reached. 
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The planning exercise should follow 5 classic steps. 

1) Compiling basic data related to vaccination coverage figures by locality, demographic 
and geographical data, as well as information on available health services 

2) Analysing the compiled data to identify main issues, and proposing adequate solutions 
3) Setting up priorities 
4) Monitoring 
5) Evaluation 

Implementation of the coverage improvement plan means that each health facility 
should have certain key tools: 

a work plan showing the distribution of needed fixed and outreach sessions by month as 
well as a 'to do' list of other activities 
a map to show distribution of villages and population 
a chart to monitor doses and drop-outs 
sufficient supplies of vaccine, syringes, safety boxes 
regular supportive supervision from each district. 

In May 2003 the Regional Office held an intercountry workshop to assist the six priority 
countries in district micro planning. As a result of this workshop, national trainers were 
trained on the access approach and country teams were later constituted and strengthened 
(national EPI manager, WHO polio country officer, UNICEF country staff, dstrict level EPI 
manager). In addtion, one pilot district micro plan was developed for each country, and 
national plans for district micro planning were drafted. 

4. COUNTRY EXPERIENCE WITH IMPROVING ROUTINE MEASLES 
COVERAGE 

4.1 Afghanistan 

The expanded programme on immunization was initiated in Afghanistan in the early 
1990s. The Ministry of Public Health, WHO, UNICEF and other partners helped to establish 
management structures at the national, regional and provincial levels. Since the very 
beginning the programme has been totally dependant on external assistance. 

Prior to September 2001, the programme had lacked adequate financial resources to 
expand services. However, by the end of 2001, lack of resources was no longer a constraint. 
The Ministry of Public Health and its two main partners, WHO and UNICEF, were challenged 
to make some strategic choices. It was decided that the immediate activity should be to 
provide protection against measles to children from 6 months to 12 years throughout the 
country. In addition, efforts would be accelerated to achieve the interruption of wild 
poliovirus by the end of 2003. It was also agreed that a consensus on a comprehensive 
strategy and plan for EPI system expansion would be developed and maternal and neonatal 
tetanus elimination activities would be piloted. 
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As a result, countrywide measles mortality reduction campaigns were undertaken 
throughout the country. An independent survey done by Centers for Disease Control and 
Prevention in Atlanta showed an overall coverage of 94% for the country. A follow-up 
campaign targeting children between 9 months and 5 years of age was successfully 
implemented throughout the country reaching 96% of the total target group of 5.5 million. 
The number of reported measles cases has shown a major decline since the beginning of 2002. 
Only 2810 cases of measles were reported in 2002, as compared to the 8762 cases reported in 
2001. By the end of June 2003, only 464 cases had been reported. Successful campaigns 
against measles were mainly possible due to strong support and commitment from the 
Ministry of Public Health, better planning and timing of the campaign (synchronization 
between two big campaigns) and effective partnership between nongovernmental 
organizations, government, WHO and UNICEF 

Measles campaigns are having a positive impact on the routine immunization system. 
Approximately US$ 1.2 million has been used for procuring cold chain equipment. Measles 
campaigns helped in establishing 129 new fixed EPI sites with increased accessibility. In total, 
260 vaccinators have been recruited (40% female), and each provincial manager has been 
supported by a new vehicle for EPI. In addition, community mobilization efforts are being 
reinforced through 15 000 worker/volunteers, and district-wise micro planning is being 
canied out for routine immunization. 

Although there was a dramatic drop in the number of measles cases after the mass 
campaign in Afghanistan, the impact of the campaign on mortality is not known. During 
discussions the question of how the active AFP surveillance can include active surveillance 
for measles was raised. Due to the current condition of Afghanistan it is difficult to know the 
exact number of deaths caused by measles. The question of the establishment of laboratory 
activities in terms of detecting and confirming measles was raised. No progress has been 
made so far and particularly since the last meeting. 

4.2 Pakistan 

To comply with global commitment, Pakistan will: 

Revise its already proposed plan according to its need to provide protection to the high 
risk children vulnerable to measles infection, to achieve measles coverage of at least 
greater than 90% among all union councils in high risk districts; 

Prepare provincial micro planning to improve the quality of services; 

Improve surveillance systems, both for routine and sentinel sites; 

Start outbreak investigation; 

Improve supervision/monitoring systems; 
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Develop a detailed social mobilization plan to ensure total participation of the 
community, families, departments, nongovernmental organizations and community 
based organizations; 

Review its routine immunization strategy and immunize all children and women 
through fixed, outreach, and mobile sites; 

Increase the number of vaccinators and involve lady health workers (LHWs) in 
performing immunization. 

The coverage in Pakistan is inadequate. During discussions, this was attributed to a lack 
of logistical support, shortage of female vaccinators and other managerial factors. The 
coverage rate for all other antigens dropped in 2002 in comparison with previous years. 

4.3 Sudan 

Sudan fully adopted all strategies of measles mortality reduction. These strategies 
included attempts to raise routine immunization by increasing access and utilization, 
strengthening the measles surveillance system and laboratory investigation, and an 
immunization campaign. The accumulated measles vaccination coverage reached 37% in July 
2003. The annualized coverage rate would be 71%, which would hit the target set in the five- 
year EPI plan. Figure 1 shows the measles vaccination coverage rate during 2002 and the first 
half of 2003. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2003 annualized coverage rate 

Figure 1. Measles vaccination coverage rate 2002-2003 
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Since the beginning of 2003, three rounds of measles and other antigen vaccinations 
have been conducted in the states that were lagging, and the number of outreach and fixed 
vaccination sites have been increased. The outreach sites have increased from 404 to more 
than 1000 sites (1 fixed site : 4 outreach), while the fixed sites have increased from 372 to 452 
sites. Other achievements include the following. 

Review of locality micro plans (agreed upon in the S h a m  El Sheikh meeting for GAVI 
eligible countries) is in progress. 

The measles surveillance system has been integrated with the AFP surveillance system. 

Laboratory staff have been appointed to measles laboratory work. 

Cold chain has been rehabilitated in federal and many states. 

Criteria have been developed to identify high-risk localities. 

Vaccination register books and report forms have been printed and distributed. 

An intensified supervision system was established in June 2003. 

Measles vaccination activities are still facing some constraints that require more efforts 
to minimize their negative effect on measles as well as other antigens. 

lack of good quality management capacity at peripheral level; 
limited transportation and logistics; 
limited social mobilization activities due to funding constraint; 
lack of security in new areas in the western part of the country. 

Some opportunities can help solve some of the problems that are hindering EPI in 
Sudan to achieve its goals. These opportunities include the availability of GAVI support, more 
fund mobilization through partners such as UNICEF and WHO and the hope that a peace 
agreement between the government and the rebels will come soon. 

5. OUTBREAK PREPAREDNESS AND RESPONSE 

5.1 Outbreak investigations 

Outbreaks occur when there are enough susceptible individuals (unvaccinated or 
vaccinated) to sustain transmission (i.e. accumulated susceptible population reach critical 
number [epidemic threshold]). The accumulation of a susceptible population could be due to 
failure to vaccinate or due to vaccine failure. (since vaccines are not 100% effective; even with 
high coverage, a susceptible population will remain). 
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Outbreaks of measles occurred when the number of cases observed was more than the 
number normally expected in the same geographical area and time period. However, the 
definition of outbreak varies by the phase of measles control (e.g. a single case may be called 
an outbreak if the country is in the elimination phase). In countries with low vaccination 
coverage outbreaks occurred periodically every 3 to 5 years and included a higher proportion 
of unvaccinated and young children, whereas in countries with high coverage there are longer 
interepidemic periods and probably smaller outbreaks. In the last scenario the majority of 
cases are vaccinated and occur in older individuals. 

Outbreaks are possible to predict by assessing the elapsed time since the introduction of 
the measles vaccine, the vaccination coverage since the introduction of the vaccine, and 
considering the supplementary measures such as campaigns and age-specific incidence. 

A performing routine surveillance system must have the ability to recognize an increase 
in the number of measles cases when the outbreak definition thresholds, based on local 
epidemiology, report an increase of cases in the same area and in a given period of time. 
These can be calculated by averaging the number of measles cases each week for the last five 
years excluding epidemic years. Even in countries where there is no performing surveillance 
system, a large outbreak can be detected by assessing the increase of measles cases at health 
clinic attendance and hospital admission. Among the sources of information, the following 
settings should also be considered; health care providers, traditional healers, families and the 
media. 

When an outbreak is suspected an immediate investigation is granted to confirm 
diagnosis, determine the extent of the outbreak and identify populations at risk. The 
confirmation of the outbreak depends of collecting samples from the initial 5-10 cases for 
serology and virus isolation. However in countries in the elimination phase, serological 
confirmation of every suspected case is recommended, and specimens should be available 
from at least 10 cases for virus isolation. Information to be collected from each case should 
include: age, gender, location, date of rash onset, source of infection, basic clinical 
information, immunization status, age at immunization, date of immunization, outcome (dead 
or alive), and diagnosis (suspected, confirmed, discarded). These data should be analysed in 
order to confirm and characterize the outbreak (by age group and immunization status), define 
the extent of the outbreak in time and space, measure its severity, the propo~tion of 
hospitalized cases, complications, deaths (case fatality ratio), vaccine effectiveness, and 
calculate incidence where population data are available. 

Outbreak investigations in defined settings such as villages, cities, towns and schools 
are the best situations to determine vaccine efficacy. In order to avoid or minimize bias in the 
calculation, the following factors should be considered: 

absence of substantial prior disease in the studied age group; 
those vaccinated and those not vaccinated included in the studied group; 
adequate numbers in the population of the age group to be studied; 
attack rate over 5% in the chosen age group; 
good vaccination records available. 
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The epidemic response team should be composed of the Ministry of Health, hospitals, 
laboratories, community leaders, nongovernmental organizations, etc. The investigators must 
review data and plan response strategies, estimate and identify resources, communicate with 
the public and media, establish lines of responsibility for planned activities and evaluate the 
response and the immunization programme. The epidemic response, if appropriate, will 
provide appropriate treatment and reduce mortality, increase public awareness of measles 
treatment and immunization, strengthen routine immunization and, in some cases, provide 
supplementary immunization. To gain support from the public and have successful 
immunization activities it is necessary to emphasize the infectiousness of cases, and develop 
appropriate treatment, ensuring good access to health care. 

The implementation of supplementary immunization activities during an outbreak is 
controversial because it is usually implemented late and may have no significant impact on 
interrupting transmission during an outbreak (except in closed communities and institutions). 
However, vaccination activities are sometimes implemented due to political and community 
pressure. In that case they should be focused in unaffected areas where the epidemic is likely 
to spread and must be implemented rapidly. These supplemental vaccination activities should 
be conducted in the affected age group regardless of immunization history. 

Finally, for every outbreak, an evaluation is recommended to review the preparedness 
and management and the cause of the outbreak. 

5.2 Case study on planning supplementary immunization activities (SIAs) 

The purpose of the case study was to familiarize participants with approaches to data 
collection and analysis for measles surveillance as part of an outbreak investigation, and to 
use the data in guiding measles control strategies. 

Participants worked in groups. The scenario in the case study given was common to 
many countries in various regions that have implemented measles mortality reduction 
strategies. At the end of the exercise, participants were able to: 

describe steps in conducting an outbreak investigation; 
identify the types of data that should be collected as part of an outbreak investigation; 
discuss measles case management to prevent complications and deaths; 
analyse surveillance data collected during an outbreak, and apply the results to 
evaluating and defining measles control strategies; 
understand the rationale for providing a second opportunity for measles vaccination. 

6.1 SURVEILLANCE AND RESPONSE 

6.1 Measles surveillance in the Region of the Americas 

Following the certification of interruption of poliovirus circulation in the Region of the 
Americas in 1994, ministers of health in countries of the Region of the Americas established a 
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goal to eliminate measles from the region by the year 2000. A comprehensive vaccination 
strategy was developed which included a catch-up campaign (9 months through 14 years of 
age-one time only); a keep-up campaign (strong routine immunization); and a follow-up 
campaign (9 months through 4 years of age, every 4 years). 

Regional case-based surveillance was initiated in 1994, and more than 13 000 district 
reporting sites reported weekly on suspected measles cases. Gradually the surveillance system 
became region-wide, and a weekly feedback bulletin was initiated in 1994. A suspected 
measles case was defined as any patient in whom a health care worker suspects measles. 

A regional measles laboratory was established based on the polio laboratory network, 
and at least one measles laboratory was established in each country. In addition, several 
countries have established provincial laboratories. Efforts were made to obtain a blood 
specimen for IgM testing from every suspected measles case, and suspected cases with 
positive measles IgM were considered confirmed. A measles surveillance system was 
developed and has evolved to collect information on patients with rubella and infants with 
congenital rubella syndrome, and the region has now established a goal for rubella 
elimination. 

6.2. Strategy for measles surveillance in the Eastern Mediterranean Region 

The regional objectives for measles surveillance are to: 

monitor disease incidence; 
identify outbreaks; 
demonstrate disease reduction; 
define susceptible populations; 
characterize virus that is circulating in the region; 
evaluate the effectiveness of control programmes. 

Most data on measles are collected from the WHOAJNICEF joint reporting form, which 
collects information on the number of measles cases on an annual basis (Figure 2). 
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Figure 2. Measles vaccination coverage and case counts by year in the 
Eastern Mediterranean Region 
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For the past 3 years, approximately 40 000 measles cases have been reported each year. 
This figure is much less than the 800 000 estimated cases that are thought to occur based on 
estimated coverage and disease incidence. There are numerous constraints with current 
surveillance efforts, including limited epidemiology and laboratory capacity. 

There are several approaches to measles surveillance, including routine passive 
surveillance, sentinel surveillance in a few select facilities and population-based surveillance. 
Many countries are building on surveillance capacity developed through the polio eradication 
initiative to strengthen surveillance for measles in the Region. 

6.3 Country experience with sentinel surveillance 

Afghanistan 

The AFP surveillance system in Afghanistan was established in 1997. From the very 
beginning, measles and NNT (neonatal tetanus) surveillance were planned to be included in 
the system. Measles surveillance reporting started in 1998 in a few sites. Currently 376 sites 
are reporting measles cases throughout the country. 

The Ministry of Public Health, WHO and UNICEF are the main partners in the 
surveillance process. All of the 376 sentinel sites submit a monthly report for AFP, measles 
and NNT. The reports are sent to WHO through the provincial EPI management teams. The 
data are analysed and shared with all the partners. 

The challenge is to initiate active surveillance for measles cases as well as to include 
measles reporting through the existing community channels already being used effectively for 
AFP. Other challenges include establishing a case investigation capacity for the reported 
measles cases. There is also a need to strengthen capacity at the provincial and district levels 
to be able to analyse data, and to be able to take appropriate action where required. 

During discussion it was felt that laboratory confirmation of cases in Afghanistan is 
quite important and the establishment of the laboratory in Afghanistan is a high priority. The 
present case-based surveillance system should be further strengthened with more in-depth 
analysis in the post-campaign setting. It is likely that many of the clinically diagnosed cases 
of measles are rubella patients. 

Sudan 

Since Sudan has adopted a measles reduction mortality strategy, surveillance of measles 
has become an important activity among other components of this strategy. The main 
objectives of the measles surveillance system are: 

early detection of outbreaks; 
identification of high risk areas; 
identification of the geographical distribution of cases; 
immediate reporting of measles cases to the higher levels; 
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assessment of the impact of EPI on measles control. 

Currently, reporting of measles cases comes through the epidemiology department in the 
Federal Mnistry of Health among all communicable diseases subject for reporting. Due to 
some constraints that limited the use of the data to monitor EPI objectives, the EPI 
programme integrated measles surveillance with AFP surveillance. The main problems that 
led to this decision are under and unreliable reporting, delayed action taken during measles 
outbreaks, wastage of resources and overlapped activities with AFP surveillance activities. 
The AFP surveillance system is well established and has a sensitive detection rate for AFT. 
(2.4 per 100 000); personnel are well trained and supported by WHO; weekly reports are 
received regularly and the reporting sites would suit measles surveillance. The integration 
process started by modifying the weekly reporting form and by orientating AF'P surveillance 
of focal persons on the new activity. 

There are two ways in which measles may be reported; the first is a passive reporting 
and the other is through regular active surveillance visits to the reporting sites. These sites are 
classified into high, medium, and low priority sites depending on the criteria set by AFP 
surveillance system. 

The system is still in its first phase and it will require more efforts to consolidate its 
activities into AFP surveillance. Relevant data such as age, gender, vaccination status, and 
others will be incorporated into the reporting format in addition to the development of 
investigation and laboratory request forms. Collection of sample will be a systematic practice 
whenever an outbreak is suspected. The remaining challenges are to secure more funds for the 
second phase of the integration, which includes proper training of field staff, printing the new 
forms, procuring lab kits and publishing regular feedback information. 

During discussions it was felt that, since the number of measles cases reported is higher 
than the number reported through the AFP surveillance system, in the present situation double 
reporting of measles cases in Sudan is quite probable. 

The question was raised whether the countries needed any standard computer package 
for measles data analysis. It was noted that Information for Action (FA) package is already 
developed for this purpose. The potential software package could include other vaccine 
preventable diseases. 

7. GLOBAL MEASLES AND REGIONAL LABORATORY NETWORK 

All regions have made steady progress towards establishing regional laboratory 
networks and there are currently 667 measles laboratories globally including subregional and 
prefecture laboratories. The Eastern Mediterranean Region has made good progress with two 
high quality regional reference laboratories already established, one in the Pasteur Institute in 
Tunisia and the other in the Public Health Laboratory in Oman. Most countries of the Region 
have nominated a national laboratory, with the exception of Afghanistan, Djibouti and 
Somalia, which have yet to formally establish a measles laboratory. The proficiency of the 
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regional laboratory network is commendable; all laboratories receiving a proficiency panel in 
2002 passed with a greater than 80% score except for one laboratory which had logistical 
problems in performing the test, and one laboratory which had no kits for performing the 
assay. WHO has limited funds for assisting to establish laboratories, training, equipment, 
reagents or assay luts and it is important that laboratory costs are also built into national 
measles surveillance costs. 

Countries in the accelerated disease control phase are only required to perform 
laboratory confirmation of outbreaks with samples collected from 5-10 cases. However none 
of the countries in this phase have established procedures for sending samples to the 
laboratory, though Sudan and Pakistan both have laboratories which have established efficient 
IgM testing procedures and have achieved 100% in a measles proficiency test. It is especially 
important that Afghanistan establishes procedures for confirming outbreaks as soon as 
possible as the incidence of measles has been reduced to low levels following recent 
successful campaigns and it is possible that non-measles rash and fever outbreaks could be 
mistaken for measles. The Afghanistan laboratory will need support with training and test kits 
before it can begin testing. Until the laboratory is established, serum samples for confirmation 
can be sent to the regional reference laboratory in Oman, or the National Institute of Health 
laboratory in Islamabad. Attempts for identifying the indigenous measles virus in Afghanistan 
should be made without delay as the country is close to eliminating measles circulation. 

The Tunisian regional reference laboratory has isolated a virus from a 2002 outbreak in 
Sfax, Tunisia, and sequenced it as belonging to the B3 genotype, which has been found in 
several western and northern African countries. The laboratory was also successful in using 
PCR (polymerase chain reaction) to identify the virus from serum samples collected from 
recent outbreaks of measles in the Libyan Arab Jarnahiriya and Syrian Arab Republic. Details 
on the sequences of the viruses from both these outbreaks should be available from the Tunis 
laboratory in September 2003. 

The global network is currently validating methods for using alternative samples to 
serum for detection of IgM and virus detection by PCR. There are several studies under way 
using a comparison of serum, dried blood and oral fluid and the results will be reported at the 
global laboratory meeting in October and considered for broader use in the network. 

Generally a perfect linkage between the laboratory and EPI has not been established. 
The dry blood test is logistically simpler and easier, but the sensitivity of this procedure is 
lower than serum testing for IgM. It was re-emphasized that laboratory measles tests, 
specimen-taking and transportation should utilize the existing AFP surveillance system. 
Afghanistan may use Palustan National Institutes of Health facilities in Islamabad, where AFP 
specimens are treated for measles laboratory tests. Similarly, Sudan may use VACSERA (The 
Egyptian Organization for Biological Products and Vaccines) in Egypt. Only outbreak cases 
need to be investigated in the laboratory. This point was stressed several times. At present, 
there are approximately 20 countries where a second opportunity for the second dose of 
measles is not given to children. The list becomes shorter every month. 
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Attending country representatives worked in groups to update their respective national 
plan for measles mortality reduction (routine, SIAs, surveillance, laboratory and outbreak 
preparedness). The respective national plans of action were presented and discussed by 
participants. 

Afghanistan 

It is important to have an element of training for field staff in blood sample collection. 

A guideline for outbreak investigation should be envisaged in the plan. 

Review of the data at the facility level should be in the plan. 

Pakistan 

The structure of the surveillance was not clear in the plan particularly in terms of the 
objective of the surveillance, catchment areas, follow-up system and laboratory testing. 

The plan contains 100 sentinel sites and 3000 reporting sites at present but it was 
reported that the system is not functioning as expected. 

The time-frame for most of the activities mentioned in the plan is not realistic. It should 
include provision so that at least 20 sentinel sites should be ready for blood specimen 
collection in terms of training and equipment before the next year's high transmission 
season. 

Sudan 

The plan contains outbreak response for yellow fever, measles and other diseases. 

The EPI programme, particularly in the southern part of Sudan, is weak and most of the 
activities are performed by nongovernmental organizations. A meeting was recently 
organized with the participation of all involved nongovernmental organizations to 
discuss important issues. 

A focal point for measles activity should be appointed. 

A measles campaign should be geographically staggered. This should be done by 
predcting potential outbreak areas. This will depend on the sensitivity of the 
surveillance system. 

It is important for Sudan to begin planning the provision of the second dose of measles. 
The planning should carefully consider the reality of the field and funds availability. 
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8. CONSIDERATION: INCLUDING RUBELLA AS PART OF EPI 

The global burden of congenital rubella syndrome (CRS) has been sufficiently 
characterized to justify advocating for its control and prevention. Rubella infection in the first 
3 months of pregnancy has a 90% risk of CRS birth defects. CRS disability (deafness, 
blindness, heart disease, mental retardation) is costly for families and society and measles 
laboratory surveillance reveals a high amount of rubella. The primary objective of rubella 
vaccination is to prevent the occurrence of congenital rubella infection (including congenital 
syndrome). 

There are 2 approaches for CRS prevention: 

1. Prevention of CRS only, through immunization of adolescent girls or women of 
childbearing age; 

2. Elimination of rubella and CRS through universal vaccination of infants and young 
children, and assuring immunity in women of childbearing age with or without mass 
campaigns. 

Rubella is considered as 2 disease entities, rubella infection and CRS with their case 
classifications. CRS is classified into suspected, clinically confirmed and laboratory 
confirmed while rubella is to be confirmed only through the laboratory, as it is difficult to 
diagnose rubella on clinical grounds only. Rubella outbreaks may continue for 2 or more years 
and simultaneous outbreaks of rubella and measles are known to occur. 

Actions to be taken in outbreaks are to 1) investigate a few cases each month (IgM); and 
activate surveillance to detect CRS, rash illness in pregnancy (IgM), CRS ascertainment 
(IgM). Surveillance should be continued for 9 months after the last case. 

Rubella vaccination strategies: 

Inclusion of rubella vaccination as MR (measles-rubella), or MMR (mumps-measles- 
rubella) in measles mass campaigns with small marginal cost; 

Countries introducing rubella vaccine for children need to achieve routine coverage of 
more than 80% for the long term; 

Protecting women of childbearing age is critical in preventing CRS and should be 
introduced at the same time or earlier than child rubella immunization; 

If rubella vaccine is introduced, rubella surveillance (including laboratory surveillance) 
should be integrated with measles surveillance. 

Childhood rubella vaccination will not prevent rubella transmission in adults and will 
not prevent CRS. The RA 2713 rubella vaccine has a greater than 95% seroconversion rate 
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after one dose and immunity is long lasting. Vaccine efficacy is 90% to 95%; it is safe and is 
available as a single antigen, MR vaccine or MMR vaccine. 

There is no need to screen for pregnancy before vaccination and the receipt of rubella 
vaccine in pregnancy is not an indication for abortion. If pregnancy is planned, a one month 
interval should be observed after rubella vaccination. Universal childhood vaccination could 
increase CRS incidence if the immunization coverage is lower than 80% 

The problem within the Region is that rubella has not been considered as a disease 
elimination programme with its objectives, strategies, targets and indicators. It is masked by 
measles as given with MR and MMR. Rubella should have defined objectives, goals, 
strategies, targets and indicators like any other disease control. 

During discussions, participants requested more exercise activities in future meetings, 
and suggested that these activities be included in all EPI meetings. Participants also requested 
to hold a joint meeting with EPI. The question was raised if polio staff could be recruited in 
measles after polio eradication. Routine coverage can be improved by more integration and 
more cooperation. Participants showed unanimous support for holding the next meeting in 
Dubai. 

9. RECOMMENDATIONS 

Routine immunization 

Considerable resources are now available to raise measles coverage through the routine 
vaccination programme. Measles routine coverage in this group of countries is below the 
target. 

1. Countries should follow the WHO/UNICEF guidelines to improve coverage and 
implement plans of action that were developed at the meeting in S h a m  El Sheikh. In 
particular, countries should complete district micro plans by the end of 2003 and report 
progress on implementation of these plans at the next intercountry meeting. 

Supplemental immunization campaigns 

Considerable progress has been made in Afghanistan in conducting catch-up campaigns 
and reducing measles mortality. 

2. Countries that have not conducted a national catch-up campaign should carefully 
prepare a national plan for measles mortality reduction based on updated demographic 
information, vaccination coverage and surveillance data. SIA plans should be refined 
and implemented, with progress to be reported at the next intercountry meeting. 
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Surveillance 

Surveillance is a key strategy to document measles disease burden. Currently, little 
information is available in most countries about age-specific disease incidence, mortality and 
case fatality ratios. Strengthening surveillance for measles is a high priority. 

Outbreak investigations provide a key opportunity to learn about the epidemiology of 
measles in each country. All countries are encouraged to investigate all outbreaks including 
laboratory confirmation of disease and epidemiological investigation following WHO 
guidelines. At least one outbreak investigation should be presented at the next intercountry 
meeting. 

3. National EPI managers should review current surveillance efforts for measles and 
coordinate with other departments to develop an integrated plan for measles 
surveillance. Countries will be asked to report on implementation of this plan for the 
next measles meeting. 

4. Surveillance indicators established by the Regional Office should be used to monitor the 
quality of surveillance activities. 

5. Countries should consider conducting special studies to measure burden of disease 
(attributable mortality, case fatality ratios). The Regional Office and CDC are ready to 
support these efforts. 

Laboratory 

6. All countries should establish a national laboratory for confirmation of measles using 
ELISA (enzyme-linked imrnunosorbent assay) IgM. The national laboratory in Pakistan 
and Sudan are ready to support surveillance for measles. 

7. Links need to be established between the epidemiology and laboratory surveillance 
teams and to facilitate linkage of laboratory and epidemiology data. 

8. The Regional Office should assist with training and capacity development of the 
nominated measles laboratory in Afghanistan. 

9. While waiting for nomination of national laboratories, Djibouti and Somalia should refer 
samples to the Kenyan Medical Research Institute (KEMRI). It is a high priority to 
collect samples for virus isolation in all countries. 

10. Countries should follow WHO guidelines for the collection and transport of samples and 
reference specimens to laboratories in Oman, Pakistan and Tunisia for isolation of the 
virus. The Tunisian laboratory is available for genotyping. 

11. Countries should be encouraged to use AFP reverse cold chain systems to transport 
clinical samples for laboratory evaluation. 
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Case mnnagernenl 

12. EPI managers, in collaboration with the nutrition department and Integrated 
Management of Childhood Illness (IMCI) managers, should assess case management 
practices in their countries and evaluate: 1) availability of vitamin A in health care 
facilities where children with measles receive care; and 2) provision of vitamin A to 
children with acute measles. 

13. EPI, IMCI and nutrition departments should ensure proper implementation of case 
management of chlldren with acute measles. 

14. All countries should submit the updated national measles plan, reviewed and approved 
by the national authorities to the Regional Office by 30 October 2003. 
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Annex 1 

PROGRAMME 

Registration 

Opening session 
Message from Dr Hussein A. Gezairy, Regional Director, 
WHOlEMRO 
Message from H.E. Dr Habib M'barak, Minister of Public Health, 
Tunisia 
Adoption of the agenda 

Global update on measlesNs P. Mbabazi 

Regional progress on measles eliminationlDr E. Mohsni 

Programme priorities for measles elimination0 F. Mahoney, Dr E. 
Mohsni 
Discussion 

Overview on routine measles imrnunizationIDr S. Youssouf, Dr E. 
Mohsni 

Yemen experience with reaching >90% routine coverage at district level 

Wrap up and discussion on measles routine and introduction to case 
study 

Group work: case study on measles outbreak 

Discussion of group work and wrap-up 

Case study on planning for catch-up campaigns 

Case study (continued) 

Outbreak investigation and response/Dr F Nguessan 

Country experience with outbreak investigations 
Lebanon 
Syrian Arab Republic 

PAHO experience with measles surveillance/Dr B. Hersh 
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Plans for measles surveillance in EMRODr F. Mahoney 

Update on global and regional measles laboratory networmr D. 
Featherstone 

Acute respiratory disease surveillance networmr S. Yingst 

Considerations in making rubella a part of EPIIDr S. Youssouf, Dr E. 
Mohsni 

Discussion and introduction to group work 

Working groups 
Group 1 (Laboratory) 
Group 2 Updating national plan for catch-up campaigns 
(Morocco, Egypt, Islamic Republic of Iran, Iraq, Libyan Arab 
Jamahiriya, Yemen) 
Group 3: Measles data reporting 
Group 4: Measles data analysis for action 

Continuation of working groups 

Presentation of plan of action from working groups 

Conclusions and recommendations 

Closing session 
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Kabul 
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Ministry of Public Health 
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Epidemiologist, Medical Officer 
National Institute of Health 
Federal Ministry of Health 
Islamabad 
E-mail: abbasil @mail.comsats.net.~k 

Dr Muhammad Bismillah Khan 
EPI Manager 
EPI Health Northern Area 
Health Directorate GilGit 
Fana 

Mr Qadir Bux Abbasi 
WHO National Technical OfficerlEPI 
Federal EPI Cell 
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E-mail: abbasil @mail.comsats.net.pk 
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SUDAN 
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Federal Ministry of Health 
Khartoum 
E-mail: Nisreen65 @hotmail.com 
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Measles Surveillance Officer1 EPI 
Federal Ministry of Health 
Khartoum 
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Federal Ministry of Health 
Khartoum 
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Other Organizations 

Centers for Disease Control and Prevention (CDC) 
Dr Fabio Lievano 
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Global Immunization Division (CDC) 
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United States of America 
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United Nations Children's Fund (UNICEF) 
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UNICEFIHQ 
New York 
United States of America 
E-mail: ehoekstra@unicef.org 
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UNICEF Country Office 
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