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Two doses of measles vaccine to children reduce measles related deaths. The first dose is delivered through the routine
immunization system to infants and the 2"d dose through campaigns or routine immunization system, whichever strategy
reaches the highest coverage in the country. Experience in 46 out of 47 measles priority countries has shown that
measles vaccination using mass vaccination campaigns can reduce measles related deaths, even in countries where
routine immunization system fails to reach an important proportion of children. The gradual adoption of this strategy by
countries has resulted in 74% reduction in measles related deaths between 2000 and 2007. The 2010 goal to reduce
measles mortality by 90% compared with 2000 levels is achievable if India fully implements its plans to provide a second
dose measles vaccine to all children either through campaigns in low coverage areas or through routine services in high
coverage areas. Fullimplementation of measles mortality reduction strategies in all high burden countries will make an
important contribution to achieving Millennium Development Goal 4 to reduce child mortality by two thirds in 2015 as

compared to 1990.
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he introduction of a second dose for
measles  vaccination  using  mass
vaccination campaigns®, along with
improved routine immunization, has
averted an estimated 3.4 million measles deaths
between 2000 and 2007 in countries with previously
high measles burden. In the last nine years, 46 out of
47 countries with more than 95% of the global
measles deaths in 2000, introduced a 2nd chance for
measles vaccination, resulting in 74% reduction of
measles deaths between 2000 and 2007. Impressive
progress was made in the African region by 2006 and
sustained in 2007, where measles deaths were

*Campaigns or supplementary immunization activities (SIAs)
are generally carried out using 2 approaches. An initial,
nationwide catch-up SIA targets all children aged 9 months to 14
years; it has the goal of eliminating susceptibility to measles in
the general population. Periodic follow-up SIAs then target all
children born since the last SIA. Follow-up SIAs are generally
conducted nationwide every 2—4 years and target children aged
9-59 months; their goal is to eliminate any measles susceptibility
that has developed in recent birth cohorts and to protect children
who did not respond to the first measles vaccination.
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reduced by 89% from 395,000 in 2000 to 45,000 in
2007(1,2) (Fig.1&2).

In November 2008, the Strategic Advisory Group
of Experts (SAGE) on immunization has
recommended that all children should receive two
doses of measles containing vaccine: the first dose
during routine vaccination program and the second
dose either through routine services or through mass
campaigns (SIAs)T, depending on which strategy
achieves the higher coverage(3-5). This is an
important change to the previous recommendation
that one dose of measles containing vaccine would
be sufficient to control measles.

As of 2009, all but one country has adopted a two
dose strategy for measles control. India is currently
in the process of introducing the 2nd dose of measles
vaccination in their childhood vaccination program.
This is important, as one out of six people live in
India and an estimated 123,000 child deaths annually
could be averted by offering timely two doses of
measles vaccine to Indian children(1,2).
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Fic. 1 Estimated measles death, 2000-2007 per region(1,2).

MEeAsLES KILLS

Measles is one of the most contagious viral diseases
and affected almost every child before widespread
use of the measles vaccine. About 6 million measles
related deaths were estimated to occur globally each
year before the use of the live attenuated measles
vaccine, licensed in 1963(6). Although measles
deaths in industrialized countries are rare, measles is
often fatal in developing countries with increased
risk of deaths for children under 5 years of age, those
living in overcrowded conditions, who are malnouri-
shed (especially with vitamin A deficiency), and
those with immunological disorders, such as
advanced HIV infection(7,8). Measles infection
leads to immune suppression in the host, lasting for
up to one month, that reduces patients’ defenses
against complications such as pneumonia, diarrhea,
and acute encephalitis. Pneumonia, either a primary
viral pneumonia or a bacterial super-infection, is a
contributing factor in about 60% of measles-related
deaths(7,8).

Globally, measles case fatality rates (CFR) vary
widely among countries, regions, age and within the
same community in different years. Higher CFRs
occur in outbreaks, among children under 5 years of
age, in secondary cases, in cases with complications,
and in unimmunized individuals. Vaccination is
associated with milder disease(7,8). Sudfield and
Halsey reviewed the CFRs of 25 studies in Indian
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Fic. 2 Distribution of 750,000 estimated measles deaths,
2000 and 2007(1,2).

communities, presented elsewhere in this issue
(mean CFR =4.27%, range 0.00% - 31.25%, median
= 1.63%, range 0.00% - 31.25%). This review
reveals that CFR decreased over time, probably due
to higher vaccination coverage. In addition, children
living in rural areas are more at risk of dying from
measles than those living in urban settings(9).

CONTROL STRATEGIES

After the introduction of measles vaccine in the
routine immunization program, along with improved
nutrition, living conditions and case management,
measles related annual deaths reduced to an
estimated 2.5 million by 1980(10). As a result of the
increase in coverage with the 1st dose of measles to
72% in 2000, as compared to 16% in 1980(11), a
further substantial reduction in measles mortality
was achieved. Starting in the 1990s, an increasing
number of countries introduced a second dose of
measles vaccine in their routine program, as reported
to WHO and UNICEF joint reporting system. The
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Pan American region provided a second dose for
measles in supplementary immunization activities
that resulted in the elimination of measles by 2002 in
that region (i.e. the region had no indigenous cases,
as distinct from imported cases, for more than 12
months)(12).

Despite these results, in 2000, measles was still
the leading cause of vaccine preventable deaths in
children and the fifth leading cause of death from
any cause in children under five years old(13).
Responding to this situation, in 2001, the American
Red Cross, UNICEF, the United Nations
Foundation, the CDC, and WHO launched the
Measles Initiative aimed at reducing the death rate
from measles in Africa, where nearly 60% of measles
deaths were occurring(14). In 2004, the Initiative
extended its mandate to other regions (notably, Asia)
where measles was a significant burden. WHO and
UNICEF identified 47 high-burden countries for
priority action.Tt AIl these countries had low
coverage of the measles first routine dose (with an
average coverage of 58%) and offered only one dose
of measles vaccine to their children in 2000.

The Initiative adopted the WHO-UNICEF
strategy to reduce measles mortality (3-5,15) that is
based on the experience in the Americas:

e achieving high coverage of the first measles
containing vaccine (MCV1) in infants

« offer a second dose through campaigns (SIAs™)
or offer in the routine program reaching very high
coverage;

» laboratory backed surveillance of new measles
cases to detect outbreaks and monitor progress;
and

» enhanced case management, including vitamin A
supplementation.

** The 47 measles priority countries are: Afghanistan, Angola,
Bangladesh, Benin, Burkina Faso, Burundi, Cambodia,
Cameroon, Central African Republic, Chad, Céte d’lvoire,
Democratic Republic of the Congo, Djibouti, Equatorial
Guinea, Eritrea, Ethiopia, Gabon, Ghana, Guinea, Guinea-
Bissau, India, Indonesia, Kenya, Laos, Liberia, Madagascar,
Mali, Mozambique, Myanmar, Nepal, Niger, Nigeria, Pakistan,
Papua New Guinea, Republic of the Congo, Rwanda, Senegal,
Sierra Leone, Somalia, Sudan, Timor-Leste, Togo, Uganda,
Tanzania, Vietnam, Yemen, and Zambia.
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FAILURE OF ROUTINE SYSTEM TO REACH CHILDREN

In the 47 high burden countries for measlest, the
routine vaccination program reached on average
only 58% of the infants in 2000. Although the
coverage increased to 72% in those countries by
2007, adding a 2nd dose to this weak program would
not have resulted in a significant increase of
population immunity, as an important part of the
children are missed by the routine health delivery
system. Therefore, a different strategy was adopted
to reach previously missed children and increase
population immunity.

In countries where the system fails to reach a
large part of the children, the only effective delivery
system to reach over 95% of the children nationwide
is mass vaccination campaigns. Therefore, offering
the second dose through a campaign is the preferred
strategy to ensure sufficient children are protected
from measles to significantly reduce outbreaks. In
the measles priority countries, an average of 28% of
children have not received their first dose of measles
vaccination before their first birthday in 2007, and in
Niger, Chad, Somalia and Laos, more than half of the
children are missed through the routine system.

In 2007, 23 million infants did not receive the 1st
dose of measles vaccination. Two thirds of them live
in eight countries: India (8.5 million), Nigeria (2.0
million), China (1.0 million), Ethiopia (1.0 million),
Indonesia (0.9 million), Pakistan (0.8 million), DRC
(0.6 million) and Bangladesh (0.5 million)(11).

CATCcH-UP CAMPAIGNS IN AREAS WITH POOR
RouTINE IMMUNIZATION COVERAGE

Measles catch-up campaigns have been conducted in
46 of the 47 priority countries that adopted the
strategy and vaccinated all children aged 9 months
through 10-14 years, depending on the epidemiology
of the country®. The impact of the campaigns has
been overwhelming with over 90% reduction in
measles cases, and across Africa, many hospitals
have closed their measles wards.

Subsequently, every 2-4 years follow-up
campaigns have been conducted to administer the
second measles dose to children born after the
previous campaign. The frequency of the follow-up
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campaigns depends on the coverage of the routine
immunization. Generally, major outbreaks can be
avoided by conducting follow-up campaigns before
one birth cohort of susceptible is reached.

Well organized campaigns reach children across
all wealth quintiles evenly, whereas routine
immunization program tends to reach fewer children
in the poorest quintiles. In Kenya, routine
vaccination reached 65% [95% CI: 59%-70%] of the
children of the poorest quintile, whereas 89% of the
richest children were reached [95% CI: 85%-93%].
During the campaign the coverage was evenly
distributed among all wealth quintiles(16)(Fig.3).
This indicates that campaigns reach the
unvaccinated children, including those from poorest
families.

Realizing that measles is a more dangerous
disease in malnourished children and those living in
overcrowded conditions, the campaign approach
seems an appropriate strategy to ensure that the
poorest children are reached and protected against
measles.

Recently, countries have been organizing
periodic intensified routine immunization services
or Child Health Days, where routine immunization
services, including measles vaccination, are offered
in underserved areas, often together with other life
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Fic. 3 Nationwide measles vaccination coverage among
children aged 9-23 months through routine
vaccination immunization programme and SIAT,
Kenya 2002(16).
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saving interventions. This strategy has been adopted,
as the number of un-immunized children stagnated
in recent years at more than 20 million. While health
systems take many years to develop and expand,
extra outreach sessions can ensure that the poorest
children are also protected against vaccine preven-
table diseases.

INTEGRATION

Measles vaccination has offered an excellent
platform to deliver other life saving interventions to
the children, such as long lasting insecticide treated
nets, vitamin A, de-worming tablets, and polio
vaccines. Since 2001, the Measles Initiative with
other partners has supported the distribution of more
than 37 million long lasting insecticide treated nets
for malaria prevention, 81 million doses of de-
worming medicine, more than 186 million doses of
vitamin A, and more than 95 million polio vaccines.
Of the 33 countries conducting measles SIAs in
2008, 29 (88%) integrated at least one other child
survival intervention with measles vaccination.

Two DOSE VACCINATION SCHEDULES
FOR MEASLES

To date, countries have adopted a delivery approach
for measles vaccine according to the capacity of their
health system to reach high population immunity. To
stop transmission of measles virus, 93-95%
population immunity is needed, that requires a two
dose schedule, as vaccine efficacy after a single dose
varies between 85 and 95%, depending on the age at
vaccination(5).

Countries with strong health systems deliver 2
doses in the routine system only (41 of the 198
countries) or provide 2 doses during the routine, in
addition to having conducted a one- time catch-up
campaign (37 countries). Fifty-four countries
provide two doses of measles vaccines in the routine,
and regularly conduct campaigns. Sixty countries
provide one dose of measles vaccination in the
routine and conduct regular campaigns. Finally,
India has plans to begin introduction of a second
dose of measles vaccines in the near future (Fig.4).

Importantly, there are countries in each of the
categories that have successfully stopped measles
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2 MCV doses in routine, no SIAs (41 member states or 21%)

2 MCV doses in routine and one-time catch-up SIAT (37 member states or 19%)
2 MCYV doses in routine and regular SIAs? (54 member states or 28%)

1 MCV dose in routine and regular SIAs* (60 member states or 31%)

EBH single dose MCV (1 member state or 1%)
MCV: measles containing vaccine

FiG. 4 Measles vaccination delivery strategies, 2008.

transmission through achieving and maintaining
very high coverage with their delivery strategy, with
the exception of settings which use a single measles
dose delivery only.

According to the latest SAGE recommendations,
it is beneficial for countries to introduce a 2nd
measles dose as part of the routine vaccination
programme, if the health system is sufficiently
strong and has reached at least 80% of the infants
with the first measles dose during 3 consecutive
years. To ensure sufficient population immunity,
campaigns should be continued until the 1st and 2nd
routine measles dose reached 95% of the eligible
children(4).

CONCLUSIONS

Significant reduction of mortality due to measles is
achieved by offering two doses of measles vaccines
to all children. So far, 46 of the 47 priority countries
have adopted this strategy, further reducing the
measles related deaths by 74% between 2000 and
2007. Inthese countries, all children are now offered
two doses of measles vaccine, one in the routine
program and a second through campaigns by
renewed delivery strategies to reach previously
unreached communities, besides closely monitoring
disease burden. Two of the 46 countries (Vietnam
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and Indonesia) with stronger health systems have
recently also started introducing 2nd dose of measles
in the routine immunization system.

Based on the experience in 46 out of 47 priority
countries, the 2010 goal to reduce measles mortality
by 90% compared with 2000 levels(17) is
achievable, if India fully implements its plans to
provide a second dose measles vaccine to all children
either through campaigns or through routine
services. Full implementation of measles mortality
reduction strategies in all high burden countries will
make an important contribution to achieving
Millennium Development Goal 4 to reduce child
mortality by two third in 2015, as compared to 1990.
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