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Rubella and congenital rubella syndrome:
global update 

Susan E. Robertson,1 David A. Featherstone,1 Marta Gacic-Dobo,1

and Bradley S. Hersh1

Worldwide, it is estimated that there are more than 100 000 infants born with congenital
rubella syndrome (CRS) each year. In 1998, standard case definitions for surveillance of CRS
and rubella were developed by the World Health Organization (WHO). In 2001, 123 coun-
tries/territories reported a total of 836 356 rubella cases. In the future more countries are ex-
pected to report on rubella as a global measles/rubella laboratory network is further developed
under the coordination of the WHO. Operational research is being conducted to improve
rubella surveillance. This includes projects on initiating CRS surveillance, comparative stud-
ies on diagnostic laboratory methods, and molecular epidemiology research to expand the
global understanding of patterns of rubella virus circulation. In 1996 a WHO survey found
that 78 of 214 reporting countries/territories (36%) were using rubella vaccine in their rou-
tine immunization services. By the end of 2002 a total of 124 of the 214 counties/territories
(58%) were using rubella vaccine. Rubella vaccine use varies by stage of economic develop-
ment: 100% for industrialized countries, 71% for countries with economies in transition, and
48% for developing countries. A safe and effective rubella vaccine is available, and there are
proven vaccination strategies for preventing rubella and CRS. A WHO position paper pro-
vides guidance on programmatic aspects of rubella vaccine introduction. The introduction of
rubella vaccine is cost-effective and cost-beneficial but requires ongoing strengthening of rou-
tine immunization services and surveillance systems. 
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ABSTRACT

Rubella is a mild illness that pre-
sents with fever and rash. However,
the public health importance of rubella
relates to the teratogenic effects when
rubella infection is acquired in the
early months of pregnancy. Rubella in-
fection of the fetus can result in fetal
death or in the birth of an infant with

serious congenital birth defects. The
congenital rubella syndrome (CRS) is
an important cause of blindness, deaf-
ness, congenital heart disease, and
mental retardation. The worldwide
pandemic of rubella in 1962–1965 high-
lighted the importance of CRS. In the
United States of America alone during
1964 and 1965 there were an estimated
11 000 fetal deaths and 20 000 infants
born with CRS (1). This pandemic
stimulated the development of rubella
vaccines, with the first products li-
censed in 1969. Uptake of rubella vac-

cine in industrialized countries was
high; however, rubella vaccine was not
included in 1974 in the group of core
antigens recommended for children in
developing countries by the World
Health Organization (WHO) Ex-
panded Programme on Immunization
(2). Thus, while rubella and CRS de-
creased markedly in the industrialized
countries, endemic rubella and CRS
continued to occur in much of the de-
veloping world. This situation re-
ceived limited attention as a global
public health issue until the mid-1990s. 
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BURDEN OF CONGENITAL
RUBELLA SYNDROME IN
DEVELOPING COUNTRIES 

A WHO review carried out in 1996
revealed that 50 developing countries
had already conducted substantial
studies to assess their CRS disease bur-
den, and more studies have been re-
ported since then (3). As shown in
Table 1, special surveillance investi-
gations in developing countries in
Africa, the Americas, Asia, Eastern Eu-
rope, and the Eastern Mediterranean
have documented incidence rates of
CRS ranging from 0.4 to 4.3 per 1 000
live births (4–17). These incidence rates
are comparable to and in some cases
higher than those seen in industrial-
ized countries in the prevaccine era
(18). Rubella immunoglobulin G (IgG)
serosurveys among women of child-
bearing age indicate the potential risk
for rubella infection in pregnant
women. Serosurveys from 45 develop-
ing countries have shown a wide range
of susceptibility: the proportion of
rubella seronegative women was 25%
or higher in 12 countries, 10%–24% in
20 countries, and below 10% in 13
countries (3). These studies document
that many women of childbearing age
living in developing countries remain
at risk for having a child with CRS. 

Worldwide, it is estimated that
more than 100 000 infants are born

with CRS each year. Cutts and Vynny-
cky estimate that in 1996 there were
110 000 infants (95% confidence inter-
val, 14 428 to 308 438) affected by CRS
in developing countries (excluding the
WHO European Region) that had not
introduced rubella vaccine (19). A sep-
arate estimate for the WHO European
Region suggests some 4 000 CRS cases
occur annually in countries of that Re-
gion that have not introduced rubella
vaccine (20). A recent global review of
CRS sequelae analyzed data from
prospective studies with laboratory-
confirmed cases (21). Among infants
with CRS, 60% had hearing impair-
ment, 45% congenital heart disease,
27% microcephaly, 25% cataract(s),
23% low birth weight (< 2 500 grams),
17% purpura, 19% hepatospleno-
megaly, 13% mental retardation, and
10% meningoencephalitis. 

CONGENITAL RUBELLA
SYNDROME SURVEILLANCE 

In 1998 the WHO Department of
Vaccines and Biologicals, in collabo-
ration with WHO regional offices 
and with specialists from the WHO
Programme for the Prevention of
Blindness and Deafness, developed
standard case definitions for CRS sur-
veillance, including for: (1) a sus-
pected CRS case, (2) a clinically con-

firmed CRS case, and (3) a laboratory-
confirmed CRS case. These case defin-
itions have been promoted in publica-
tions on rubella (22) and in general
surveillance standards for communi-
cable diseases (23, 24). 

A suspected CRS case is any infant
less than one year of age in whom a
health worker suspects CRS. A health
worker should suspect CRS when an
infant aged 0–11 months presents with
heart disease and/or suspicion of deaf-
ness and/or one or more of the follow-
ing eye signs: white pupil (cataract),
diminished vision, pendular move-
ment of the eyes (nystagmus), squint,
smaller eye ball (microphthalmos), or
larger eye ball (congenital glaucoma).
A health worker should also suspect
CRS when an infant’s mother has a his-
tory of suspected or confirmed rubella
during pregnancy, even when the in-
fant shows no signs of CRS.

A clinically confirmed CRS case is
an infant in whom a qualified physi-
cian either detects two or more of 
the complications from list “a” below
or detects one from list “a” and one 
from list “b.” List “a” is: cataract(s),
congenital glaucoma, congenital heart
disease, loss of hearing, or pigmentary
retinopathy. List “b” is: purpura,
splenomegaly, microcephaly, mental
retardation, meningoencephalitis, ra-
diolucent bone disease, or jaundice
that begins within 24 hours after birth. 

TABLE 1. Incidence of congenital rubella syndrome (CRS) per 1 000 live births, according to population-based studies from developing 
countries

Country Place CRS incidence and time period Reference

Brazil City of Rio Branco 0.6 per 1 000 live births in 2000–2001 outbreak, 4
with 4.3 per 1 000 live births in peak month

Ghana Ashanti Region 0.8 per 1 000 live births in 1996–1997 5
Israel National 1.7 per 1 000 live births in 1972 6
Jamaica Main institutions for handicapped children, nationwide 0.4 per 1 000 live births in 1972–1981 7
Jamaica National 0.4 per 1 000 live births in 1995 outbreak 8
Malaysia University Hospital, Kuala Lumpur 0.5 per 1 000 live births in 1993–1998 9
Oman National 0.5 per 1 000 live births in 1988 outbreak 10
Oman National 0.7 per 1 000 live births in 1993 outbreak 11
Panama Santo Tomás Maternity Hospital, Panama City 1.6 per 1 000 live births in 1965 outbreak 12
Panama Caja de Seguro Social & Hospital del Niño, Panama City 2.2 per 1 000 live births in 1986–1987 13
Russian Federation Perm Region 3.5 per 1 000 live births in 1994–1996 14
Singapore Kandang Kerabau Hospital, Singapore 0.9 per 1 000 live births in 1969–1970 outbreak 15
Sri Lanka Survey of 71 pediatricians 0.9 per 1 000 live births in 1994–1995 outbreak 16
Trinidad and Tobago Mt. Hope Women’s Hospital, Trinidad 0.6 per 1 000 live births in 1982–1983 outbreak 17
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A laboratory-confirmed CRS case is
an infant with clinically confirmed CRS
who has a positive blood test for
rubella-specific immunoglobulin M
(IgM). A single serum specimen (1 mL)
should be obtained as early as possible
within the first year of life, ideally be-
fore 6 months of age. In some countries,
more sophisticated methods for labora-
tory diagnosis may be available, and
the local reference laboratory should be
consulted in advance on specimen col-
lection and transport procedures.

It should be noted that some coun-
tries have adopted more sensitive 
CRS case definitions as they have
moved toward eliminating CRS alto-
gether (25). For example, in the Region
of the Americas the definition for clin-
ically confirmed CRS includes infants
with even a single finding compati-
ble with CRS such as congenital
cataract, hepatosplenomegaly, patent
ductus arteriosus, purpura, or hearing
impairment. 

WHO recommends that all countries
using rubella vaccine in their national
immunization program conduct CRS
surveillance, with investigation and
laboratory testing of each suspected
case in areas where this is feasible and
where appropriate laboratory support
is available (22). Such surveillance may
also be appropriate for countries seek-
ing to assess whether to add rubella
vaccine to their national immunization
programs. Surveillance is restricted to
children 0–11 months of age because it
is difficult to confirm rubella as the spe-
cific cause of congenital defects in older
children. Infants with CRS are likely to
be seen at specialty facilities that do not
normally participate in the routine com-
municable disease surveillance system,
for example, eye hospitals and hospitals
specializing in cardiac surgery. For
comprehensive CRS surveillance these
facilities should be included in CRS de-
tection, investigation, and reporting ac-
tivities. In the Americas, CRS surveil-
lance includes the Perinatal Information
System of the Latin American Center
for Perinatology and Human Develop-
ment and the Latin America Collabora-
tive Study on Congenital Malforma-
tions (25). Enhanced CRS surveillance is

recommended following rubella out-
breaks, especially where cases have
been reported in women of childbear-
ing age. 

In 2000, WHO and the United Na-
tions Children’s Fund (UNICEF)
began to request reports on the annual
number of CRS cases from all report-
ing countries/territories. (In an effort
to strengthen collaboration and mini-
mize the reporting burden, WHO and
UNICEF jointly collect information
from national health authorities
through a standard annual form on
vaccine-preventable diseases; the con-
tent of the joint reporting form was de-
veloped through a consensus process
among staff representatives from
UNICEF, WHO, and selected min-
istries of health.) CRS reporting has
increased gradually, with 51 of 214
countries/territories providing re-
ports on incidence in 1999, 80 in 2000,
and 89 in 2001. There were 39 CRS
cases reported in 1999, 181 in 2000, and
50 in 2001. These data highlight that
CRS surveillance remains grossly in-
complete, with fewer than 0.1% of esti-
mated CRS cases reported. Many
countries have not yet included CRS in
their communicable disease surveil-
lance systems. Some countries with
well-established CRS surveillance
have not submitted complete data to
the WHO/UNICEF annual reporting
scheme. In general, data appear more
likely to be reported from countries
with stronger CRS surveillance and
countries that have conducted en-
hanced CRS surveillance following
large-scale rubella outbreaks. 

Countries reporting the greatest
numbers of CRS cases during 1999–
2001 were: Costa Rica, 46 cases in 2000
(0.5 CRS cases per 1 000 live births);
Brazil, 37 cases in 2000 (0.01 cases per 
1 000 live births); Sri Lanka, 26 cases in
2000 (0.08 cases per 1 000 live births);
and Romania, 20 cases in 2000 (0.08
cases per 1 000 live births). However,
national incidence rates of CRS per 
1 000 live births can mask high inci-
dence rates in specific geographic
areas. For example, epidemiological in-
vestigations in the city of Rio Branco in
northeastern Brazil found an incidence

of 0.6 CRS cases per 1 000 live births, a
figure 60 times the national average (4). 

OPERATIONAL RESEARCH TO
STRENGTHEN CONGENITAL
RUBELLA SYNDROME
SURVEILLANCE 

WHO has sponsored several opera-
tional research studies aimed at identi-
fying methods to improve CRS sur-
veillance. In 1992 the Ministry of
Health of Oman moved from passive
to active surveillance to identify CRS
cases resulting from a large-scale
rubella outbreak, and this system de-
tected 0.7 CRS cases per 1 000 live
births in 1993 (11). In Peru, retrospec-
tive reviews were conducted among
students attending schools for the deaf
and blind to identify children with
probable or confirmed CRS (26). The
WHO Collaborating Centre for Pre-
vention of Blindness at Aravind Eye
Hospital in Madurai, India has devel-
oped community-based screening for
eye signs in young children as a means
of identifying suspected cases of CRS
(27). Three large-scale prospective
CRS surveillance demonstration pro-
jects are under way, in India, Myan-
mar, and Peru, and it is anticipated
that these will provide important
guidance for other countries.

RUBELLA SURVEILLANCE 

Progress in implementing rubella
surveillance on a global basis has been
closely linked with progress toward
implementing case-based measles sur-
veillance and development of a global
measles/rubella laboratory network.
Coordinated by WHO, this network
includes a hierarchy of subnational,
national, regional, and global special-
ized laboratories that use standard
methods for confirmation of measles
and rubella. The network provides
training for staff of network laborato-
ries; supports regular subregional, re-
gional, and global meetings; and con-
ducts regular proficiency testing of
participating laboratories. 



Standard rubella case definitions
have been adopted by WHO, includ-
ing for: (1) a suspected rubella case, (2)
a clinically confirmed rubella case, and
(3) an epidemiologically confirmed
rubella case (22–24).

A suspected rubella case is any pa-
tient of any age in whom a health
worker suspects rubella. A health
worker should suspect rubella when 
a patient presents with fever, macu-
lopapular rash, and one or more of the
following: cervical adenopathy, suboc-
cipital adenopathy, postauricular ade-
opathy, or arthralgia/arthritis. 

A laboratory-confirmed rubella case
is a suspected case with a positive
blood test for rubella-specific IgM. The
blood specimen should be obtained
within 28 days after the onset of rash. 

An epidemiologically confirmed
rubella case is a patient who meets the
suspected case definition and is epi-
demiologically linked to a laboratory-
confirmed case. 

In 2000, WHO and UNICEF began
to request reports on the annual num-
ber of cases of rubella from all report-
ing countries/territories. Reporting
has increased gradually, with 98 of 
214 countries/territories (46%) provid-
ing annual rubella case reports in 1999,
109 (51%) in 2000, and 123 (57%) in
2001. There were 874 713 rubella cases
reported in 1999, 671 393 cases in 2000,
and 836 356 in 2001. In each of these
years, the Russian Federation ac-
counted for 67%–68% of all reported
rubella cases worldwide. Countries
with more than 20 000 rubella cases re-
ported in any one year included Be-
larus, Bulgaria, Kazakhstan, Poland,
and Ukraine. Countries with 10 000 to
20 000 cases in any one year included
Argentina, Brazil, Mexico, and Vene-
zuela. The fact that the greatest num-
bers of cases are reported from Europe
and the Americas likely reflects better
rubella surveillance in these regions. 

GLOBAL MEASLES/RUBELLA
LABORATORY NETWORK 

Following approval by the World
Health Assembly in 1988 of Resolution

WHA41.28, which dealt with eradicat-
ing poliomyelitis, a global polio labora-
tory network was established by WHO
to support international surveillance
for polioviruses through laboratory in-
vestigation of stool samples from per-
sons with acute flaccid paralysis. That
global polio laboratory network now
covers all six WHO regions and is com-
prised of 145 laboratories responsible
for a wide range of activities, including
poliovirus isolation, intratypic differ-
entiation to distinguish wild and vac-
cine poliovirus, and genomic sequenc-
ing (28). It was envisioned that this
network could provide a base for the
development of a global measles/
rubella laboratory network (29–30).
The resulting measles/rubella labora-
tory network has built upon the capi-
tal investment, infrastructure develop-
ment, and experience of the polio
network by using many of the same
laboratories, or at least the same insti-
tutions, for measles and rubella testing.
A laboratory network with the capac-
ity to confirm both rubella and measles
cases is important since both diseases
may be detected through fever and
rash surveillance, and often the two
diseases are clinically indistinguish-
able. The procedure for case confirma-
tion is the same for measles and
rubella, using a disease-specific IgM
enzyme-linked immunosorbent assay
(ELISA) that is sensitive enough to con-
firm cases from serum samples col-
lected early in the course of the disease. 

There are five main objectives in es-
tablishing a global network of labora-
tories to support various aspects of
measles and rubella control. The first
objective is to develop standardized
methods and quality control for the
laboratory confirmation of rubella and
measles and to provide the necessary
support to conduct these routine pro-
cedures. This will ensure that results
from any network laboratory should
be of known sensitivity and specificity
and will be directly comparable with
results from any other laboratory in
the network. The second objective is 
to establish reference centers that can
resolve problems encountered in the
laboratory diagnosis of rubella and

measles. The third objective is to pro-
vide training for staff of regional and
national laboratories. The fourth objec-
tive is to provide a source of reference
reagents and expertise for the develop-
ment and quality control of improved
diagnostic tests. The fifth objective is
to provide a repository for rubella and
measles virus isolates for molecular
epidemiology investigation. Individ-
ual laboratories will not be expected to
undertake the full range of tasks listed
above but will perform specific duties
according to national and regional
needs. 

The global measles/rubella labora-
tory network is being organized on
four levels: (1) global specialized labo-
ratories, (2) regional reference labora-
tories, (3) national laboratories, and 
(4) subnational laboratories. Global
specialized laboratories will set the
technical standards for laboratory di-
agnosis; their responsibilities extend to
measles and rubella laboratories in all
regions and all countries. Regional ref-
erence laboratories are “centers of ex-
cellence” that will serve as reference
laboratories for national laboratories
in neighboring countries and as na-
tional laboratories in their own coun-
tries; each region may have up to three
or four regional reference laboratories.
National laboratories will test speci-
mens from suspected cases by IgM
ELISA and report directly to the na-
tional staff responsible for rubella and
measles surveillance and control. The
number of national laboratories and
the order of their establishment will
depend on the epidemiological priori-
ties and the resources available. Sub-
national laboratories may be estab-
lished in some countries with large
populations or where geographical
barriers present transportation diffi-
culties in sending samples to a single
national laboratory. 

Two global specialized laboratories
for measles and rubella have been
identified. One is at the United States
Centers for Disease Control and Pre-
vention, in Atlanta, Georgia, and the
other is at the Health Protection
Agency, in London, United Kingdom.
These high-level laboratories will be
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involved in genetic sequencing studies,
the maintenance of virus strain banks,
and other special research projects. 

It is essential that the laboratory
network be planned in tandem with
regional control and elimination pro-
grams and that the network be estab-
lished with properly trained personnel,
suitable equipment, and appropriate
reagents. All six of the WHO regions
have identified or are in the process of
establishing regional reference labora-
tories for measles and rubella. As of
mid-2003, 155 countries had established
national measles/rubella laboratories
and 222 staff from 98 countries had at-
tended WHO one-week laboratory
training courses or received a “one-on-
one” training visit to their laboratory. In
addition, 331 subnational laboratories
had been established in China. 

A strong quality assurance program
is vital for ensuring a robust labora-
tory network. Regular proficiency test-
ing is already under way, and it will
serve as one part of comprehensive
laboratory accreditation. Comparative
studies of the sensitivity and speci-
ficity of various rubella IgM ELISA
kits have been carried out (31), and an
assessment of commercially available
rubella avidity assays is proposed for
late 2003 (S. Ratnam, personal commu-
nication, 2003). 

A global review of data on genetic
sequencing of rubella virus by a con-
sortium of four laboratories demon-
strated that there are two primary
genotypes of rubella virus (32). Geno-
type I contained viruses from Europe,
Japan, and North America, while
genotype II contained rubella viruses
from China and India. Further molec-
ular epidemiology data are needed to
expand the global understanding of
patterns of rubella virus circulation,
which remain unknown for many
countries and some regions. In the
past few years there has been renewed
interest in sequencing rubella strains,
as appropriate specimens are increas-
ingly being collected from patients
with rubella and CRS. For example, re-
cent data from Brazil show that two
strains of rubella virus were cocir-
culating during 1996, 1997, and 1999;
both strains are classified as genotype

I (33). In Myanmar, rubella virus
strains circulating in 2001 were found
to belong to genotype I, distinct from
the genotype II strains identified in
neighboring China.2 Rubella is a diffi-
cult virus to isolate in culture, and at
least one laboratory is working on de-
veloping a cell line that is highly sensi-
tive to rubella virus and demonstrates
an easily distinguished cytopathic ef-
fect (J. Icenogel, personal communica-
tion, 2003). 

RECOMMENDATIONS ON
RUBELLA VACCINE
INTRODUCTION

In 2000 an international conference
on preventing CRS was organized by
WHO, with partial support from the
March of Dimes Birth Defects Foun-
dation and the United States Centers
for Disease Control and Prevention (29,
34). This was the first global meeting
on rubella since 1984, and it provided
an in-depth examination of the disease
burden due to CRS, immunization
strategies, monitoring vaccine cover-
age, conducting surveillance, and op-
erational research needs. Following 
the meeting, the WHO Department of
Vaccines and Biologicals published a
position paper on rubella vaccines,
which provides extensive guidance on
programmatic aspects of introducing
rubella vaccine (35). A global review of
economic studies (cost-benefit or cost-
effectiveness analyses) on rubella and
rubella vaccines identified 22 studies,
with 10 of them conducted in develop-
ing countries (36). All the cost-benefit
analyses had a benefit-cost ratio greater
than 1 (range of 1.1 to 38.8), and all 
the cost-effectiveness studies indicated
that rubella immunization was a cost-
effective means of reducing the impact
of CRS. Data from the English-speak-

ing Caribbean countries and Suriname
indicated a benefit-cost ratio of 13.3 for
a campaign to eliminate CRS by pro-
viding rubella vaccine to all males 
and females 1–30 years of age. This
estimate did not include the costs of
routine delivery of measles-mumps-
rubella (MMR) vaccine to one-year-
olds, which had already been im-
plemented. It was estimated that the
cost of rubella elimination in these
countries during 1997–2017 would be 
US$ 4.5 million, compared with more
than US$ 60 million for treatment of
CRS cases in the absence of an elimina-
tion initiative. Spurred in part by these
data, the Council for Human and So-
cial Development of the Caribbean
Community (CARICOM) approved a
resolution in April 1998 stating that
every effort would be made to eradi-
cate rubella as well as to prevent the
occurrence of new cases of CRS in the
Community by the end of 2000 (37).

Within WHO, rubella vaccination is
under the responsibility of the WHO
Department of Vaccines and Biologi-
cals. However, public health aspects of
rubella and congenital rubella syn-
drome have been given attention at
meetings and in training materials
produced by several other WHO pro-
grams, including the Programme for
the Prevention of Blindness and Deaf-
ness (38), the Department of Child and
Adolescent Health and Development
(39), and the Department of Reproduc-
tive Health and Research (40). Also,
several WHO regions have given spe-
cial emphasis to rubella vaccine intro-
duction. 

The WHO Region of the Americas
was certified as having interrupted
transmission of indigenous wild po-
liovirus in 1994 (41). Following on this
achievement, the Pan American Sani-
tary Conference in 1994 established the
goal of eliminating measles from the
Region of the Americas by the year
2000 (42). (The Pan American Sanitary
Conference is the supreme governing
authority of the Pan American Health
Organization (PAHO); PAHO serves
as the Regional Office for the Americas
of the World Health Organization.) To
measure progress towards achieving
the measles elimination goal, a Re-
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gional fever and rash surveillance sys-
tem was established in the Americas.
Serum from a suspected measles case
was tested initially for measles IgM an-
tibodies, and, if negative, the sample
was tested for rubella IgM antibodies.
After the acceleration of measles elimi-
nation activities during the mid-1990s,
the fever and rash surveillance system
clearly demonstrated that measles
virus circulation had either been inter-
rupted or reduced to extremely low
levels throughout the Region (43).
However, many cases of fever and rash
illness continued to be reported, and a
significant proportion of these cases
were caused by rubella. For example,
in Brazil between 1993 and 1996 nearly
50% of patients in whom measles was
ruled out were diagnosed as having
rubella (44). The documentation of
rubella virus circulation stimulated
pilot projects in several countries to de-
termine the public health burden of
rubella and CRS in the Region (45).
Once the burden of disease had been
confirmed, efforts were made to imple-
ment appropriate immunization strate-
gies for rubella and CRS prevention
throughout the Region, and these ac-
tivities were strengthened in 1998 (25,
46). In 1997 the Americas reported
more than 126 000 rubella cases. In
2002 this number had been reduced by
90%, to fewer than 12 000 cases. In Sep-
tember 2003 at the annual meeting of
PAHO’s Directing Council, ministers
of health from all the countries of the
Americas set a goal of eradicating
rubella and CRS from the Region of the
Americas by 2010 (47). 

In the WHO European Region, tar-
gets for eliminating indigenous
measles and rubella were established
in 1984. In 1999 a health policy frame-
work for the European Region set a tar-
get for reducing the incidence of CRS to
less than 1 per 100 000 live births by
2010. To give impetus to achieving this
target, a Regional plan has been devel-
oped for elimination of measles and
prevention of congenital rubella infec-
tion (20). This has encouraged the com-
mitment of governments and is leading
to mobilization of needed resources
(48). By 2002 more than 80% of coun-
tries in the European Region used

MMR vaccine, and it is anticipated that
all will do so by 2007. Innovative meth-
ods for surveillance of measles, rubella,
and CRS are being developed. For ex-
ample, in some countries abortion reg-
isters may be a useful means of identi-
fying women who were infected with
rubella in early pregnancy. 

In the WHO Eastern Mediterranean
Region a resolution was adopted in
1997 that called for the elimination of
measles in the Region by 2010 (49). In
the 23 Member States in the Region,
measles elimination has become a pri-
ority for 18 polio-free countries. The
remaining 5 countries (Afghanistan,
Djibouti, Pakistan, Somalia, and
Sudan) have focused efforts on acute
flaccid paralysis surveillance for polio
and on measles control efforts specifi-
cally aimed at reducing measles mor-
tality. Since 1995 the Arab Gulf coun-
tries (Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, and United Arab Emi-
rates) have also given special attention
to control of rubella (50).

Other WHO regions—Africa, South-
East Asia, and the Western Pacific—
are undertaking special efforts to de-
crease measles mortality. A number of
nations have organized mass cam-
paigns using measles-rubella (MR) or
MMR vaccine, and other countries are
planning such activities. The capabili-
ties of the measles/rubella laboratory
network are being developed in these
regions, and it is likely that rubella
control will receive more attention in
coming years. 

COUNTRIES USING RUBELLA
VACCINE

There has been a dramatic increase
in the use of rubella vaccine over the
past 6 years. In 1996 a survey con-
ducted by WHO found that 78 of 214
reporting countries/territories (36%)
were using rubella vaccine in their
routine immunization services (50). By
the end of 2002 this had increased 
to 124 (58%) of reporting counties/
territories, and this information was
being collected routinely by WHO and
UNICEF on an annual basis (Figure 1).
By WHO region, the most striking in-

creases occurred in the Region of the
Americas (47% to 94% of all coun-
tries/territories), the European Region
(64% to 84%), and the Western Pacific
Region (31% to 59%) (Figure 2). Ru-
bella vaccine use varies by the eco-
nomic status of the country. Among
the 27 industrialized countries, rubella
vaccine use is 100%; for the 28 coun-
tries with economies in transition,
rubella vaccine use has risen from 36%
in 1996 to 71% in 2002; and for 159 de-
veloping countries/territories, rubella
vaccine use has risen from 28% in 1996
to 48% in 2002. Among the 124 coun-
tries/territories that use rubella vac-
cine routinely, 89 of them (72%) in-
clude two doses. The first rubella
vaccine dose is usually scheduled at
age 12–15 months, and the second
dose is scheduled either prior to
school entry or in the early teen years.

DISCUSSION

By the end of 2002, 90 countries/
territories had not yet introduced
rubella vaccine into their national im-
munization schedules. However, three
countries in the Americas—the Do-
minican Republic, Haiti, and Peru—
were planning to introduce rubella
vaccine in 2003 or 2004 (25), and it is
likely that several countries from other
WHO regions will also do so. 

WHO recommends that the priority
in preventing CRS is to protect women
of childbearing age from rubella. If
rubella immunization of children is
implemented, rubella vaccination of
adult women should be introduced at
the same time or earlier. Rubella vac-
cine should be added to the childhood
immunization schedule only if cover-
age greater than 80% can be sustained
on a long-term basis (35). Inadequately
implemented childhood vaccination
can lead to an increase in susceptibility
in women of childbearing age, with
the potential of increased numbers of
cases of CRS. Consequently, it is es-
sential that childhood rubella vaccina-
tion programs achieve and maintain
high levels of coverage. 

Altogether, 21 countries not yet
using rubella vaccine have sustained
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Yes (124 countries/territories, 58%)

No (90 countries/territories, 42%)

FIGURE 1. Countries/territories with rubella vaccine in the national immunization system in 2002

FIGURE 2. Percentage of countries/territories, by World Health Organization region and globally, with rubella
vaccine in the national immunization system, 1996 versus 2002

The boundaries shown on this map do not imply the expression of any opinion whatsoever on
the part of the World Health Organization concerning the legal status of any country, territory,
city, or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.
Dotted lines on the map represent approximate border lines for which there may not yet be
full agreement.

Source: Reports to World Health Organization Department of Vaccines and Biologicals, as of May 2003.

Source: Reports to World Health Organization Department of Vaccines and Biologicals, as of May 2003.
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measles vaccine coverage for 5 or more
years at 80% or higher (Table 2). These
countries might consider introducing
childhood rubella immunization but
only if resources will permit sustained
vaccination over the long term. This
could be a problem since nearly half of
these countries have a gross national
product that is below US$ 1 000 per
capita. Based on data reported to WHO
by July 2002, 69 countries have not
achieved sustained measles vaccine
coverage greater than 80% in children
for at least 5 years (51). For most of
these countries there are other priori-
ties related to vaccine-preventable dis-
eases. Measles remains a major cause
of child mortality. There were an esti-
mated 745 000 measles-related deaths
in 2001, with 88% of these occurring in
Africa and Southeast Asia (52). Neona-
tal tetanus is another serious cause of
child mortality, resulting in an esti-
mated 200 000 infant deaths in 2000
(53). More than 50 developing coun-
tries—most of them in either Africa or
Southeast Asia—have not yet elimi-
nated neonatal tetanus in all districts. 

Increasing use by private health care
providers of MMR vaccine for children
in countries where rubella vaccine has
not been introduced nationally by the
public health care system is a concern.
A recent mathematical modeling study
indicates that in the short term and the
long term, private-provider MMR vac-
cination of children alone is likely to
lead to an increased incidence of CRS
(54). Thus countries that do not have a
national rubella vaccination program
operated by the public health care sys-
tem but where MMR vaccine is being
used by private providers need to
monitor the situation through cover-
age surveys and/or serosurveys to as-
sess rubella susceptibility among
women of childbearing age (35). Coun-
tries in this situation may need to con-
sider introducing rubella vaccine for
women of childbearing age. 

For countries already using rubella
vaccine, surveillance of rubella and
CRS should be strengthened. The data
in this article indicate that surveillance
for rubella is improving gradually,
while CRS surveillance remains gen-

erally weak. Countries using rubella
vaccine also need to monitor coverage
of all target groups annually. It is also
important to monitor the history of
rubella vaccine use to know which co-
horts of children and adults were vac-
cinated each year and how this is re-
flected in the national susceptibility
profile for rubella, especially among
women of childbearing age.

The global burden of CRS remains
high, with more than 100 000 infants
affected each year. By the end of 2002,
124 countries/territories had intro-
duced rubella vaccine on a national
basis. A safe and effective rubella vac-
cine is available, and there are proven
strategies for its delivery. The intro-
duction of rubella vaccine is cost-effec-
tive and cost-beneficial, but it requires
ongoing strengthening of routine im-
munization services and surveillance
systems. 

Acknowledgements. The authors
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TABLE 2. Countries with high measles vaccine coverage in children but not yet using rubella vaccine as of December 2002, by World Health
Organization region, gross national product (GNP) per capita, and rubella surveillance data for 1999–2001

Measles vaccine No. of rubella cases
coverage, 1996–2001 GNP per capita

WHO Region Country (%) (US$) 1999 2000 2001

Africa Benin 81–92 370 NAa NA NA
Africa Gambia 85–92 340 NA NA NA
Africa Malawi 81–90 170 NA NA 19
Americas Peru 91–97 2 080 88 NA 1 126
Eastern Mediterranean Iran 95–99 1 680 NA 1 154 NA
Eastern Mediterranean Jordan 83–99 1 710 443 165 2
Eastern Mediterranean Libyan Arab Jamahiriya 91–93 NA NA NA 26
Eastern Mediterranean Morocco 90–96 1 180 NA NA NA
Eastern Mediterranean Tunisia 85–94 2 100 NA NA 1 012
Europe Azerbaijan 97–99 600 504 219 441
Europe Georgia 90–99 NA 799 428 293
Europe Kazakhstan 95–99 1 260 7 645 14 989 29 271
Europe Romania 97–98 1 670 7 076 5 125 5 076
Europe Tajikistan 95–97 180 385 111 54
Europe Turkmenistan 97–99 750 581 129 32
Europe Uzbekistan 88–99 NA 2 447 454 595
South-East Asia Maldives 96–99 1 960 NA NA NA
Western Pacific Mongolia 91–95 390 3 1 550 1 869
Western Pacific Samoa 91–99 1 450 NA NA 0
Western Pacific Tuvalu 94–99 NA 0 0 0
Western Pacific Viet Nam 96–97 390 NA NA NA

Source: World Health Organization (51).
a NA = Not available.
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Se calcula que cada año nacen en el mundo más de 100 000 niños con síndrome de
rubéola congénita (SRC). La Organización Mundial de la Salud (OMS) estandarizó en
1998 las definiciones de casos para la vigilancia del SRC y de la rubéola. En 2001, 123
países o territorios notificaron 836 356 casos de rubéola y se espera que el número de
países se incremente a medida que se desarrolla, bajo la coordinación de la OMS, una
red mundial de laboratorios para la detección del sarampión y la rubéola. Se están re-
alizando investigaciones para mejorar la vigilancia de esta última enfermedad, entre
ellas algunos proyectos encaminados a echar a andar la vigilancia y a comparan
métodos diagnósticos, así como estudios de epidemiología molecular para lograr en-
tender más a fondo los patrones de circulación del virus de la rubéola en el mundo.
En 1996 una encuesta efectuada por la OMS reveló que 78 (36%) de los 214 países o
territorios que habían notificado casos de la enfermedad aplicaban la vacuna contra la
rubéola como parte de su régimen de vacunación estándar. Para fines de 2002 un total
de 124 de esos 214 (58%) países o territorios aplicaban la vacuna antirrubeólica cuyo
uso depende del nivel de desarrollo económico: 100% en países industrializados, 71%
en países con economías en transición y 48% en países en desarrollo. Se dispone de
una vacuna inocua y eficaz y se ha demostrado la eficacia de algunas estrategias 
de vacunación para la prevención de la rubeóla y el SRC. En un trabajo de posición de
la OMS se ofrece orientación acerca de lo que entraña, desde el punto de vista pro-
gramático, emprender la vacunación antirrubeólica. Se trata de una medida cuya efec-
tividad y beneficios superan su costo, pero que exige un continuo fortalecimiento de
los servicios de vacunación y sistemas de vigilancia habituales.

RESUMEN

La rubéola y el síndrome 
de rubéola congénita:

resumen de la situación 
actual en el mundo


