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Rubella remains an important pathogen worldwide, with many cases of congenital rubella

syndrome per year. Rubella vaccination is included in the vaccination program of many countries.

1} Gheck for updates

WHO has set goals for the elimination of measles and rubella and prevention of congenital rubella

syndrome by 2020. Worldwide, the rubella vaccine is highly effective and safe, and as a result,
endemic rubella transmission has been halted in the Americas since 2009. Incomplete rubella
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vaccination programs result in continuous disease transmission, as evidenced by major recent
outbreaks in some countries around the world. In this review, we present the rubella control,
elimination and eradication policies and a brief review of the rubella laboratory diagnosis.

Introduction

Rubellais caused by a virus in the Togaviridae family, genus
Rubivirus. It is a benign disease characterized by a macular
rash accompanied by low fever, joint pain, pharyngitis and
cervical adenopathies. The infection can in some cases be
asymptomatic, although it can become severe when it occurs
during pregnancy [1]. The teratogenic properties of the rubella
virus were first discovered in Australia in 1941 by Gregg who
associated the occurrence of rubella during pregnancy with
the presence of congenital cataracts [2].

The most common form of transmission is through
direct contact with droplets with the respiratory secretions
of infected people. In addition, transmission can also be
congenital [3,4].

The severity of fetal infection is related to the time of
pregnancy in which maternalinfection occurs, being more severe
in the period of organogenesis (1% trimester of pregnancy), due
to the high tropism of the virus to fetal tissues [3].

Rubella infection in pregnant women can cause
devastating results, such as spontaneous abortion, fetal death
and birth defects [5]. If the primary infection is contracted
in the first three months, the likelihood of the appearance of

“Congenital Rubella Syndrome (CRS)” is high [4,6]. Anewborn
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(NB) with CRS may present major malformations (cataracts,
congenital glaucoma, heart disease, deafness, microcephaly,
retinopathy), minor type (purple, thrombocytopenia,
jaundice splenomegaly in the first 24 hours of life) or present
with jaundice asymptomatic condition at birth, in which
later clinical manifestations such as partial deafness or
psychomotor delay may appear [4].

CRS remains a public health problem in a significant number
of countries. Therefore, global health experts encourage the use
of rubella vaccination, with the main objective of preventing
CRS [5,7].

Rubellais avaccine-preventable infection and is considered
potentially eradicable. As a result of the vaccination program
in many high-income countries and in some low- and middle-
income countries, the estimated number of CRS cases has
declined globally from around 119000 cases in 1996 to around
105000 cases in 2010 [8,9]. The scale vaccination program in
the Americas and Europe has managed to dramatically reduce
or eliminate both the virus and CRS. In contrast, the highest
risk of CRS is found in countries where the rubella-containing
vaccine (VCR) has not been introduced in the national
immunization program or vaccination coverage is low [8].

There is a growing recognition of the importance of going
beyond national analyzes and considering heterogeneity
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within countries to assess public health interventions with
VCR [5,10]. High acceptance can disrupt endemic rubella
transmission and prevent CRS cases, as demonstrated by
the World Health Organization (WHO) [5,11]. In contrast,
countries in the WHO regions of Southeast Asia and Africa,
which have been the slowest to add VCR to their national
vaccination programs, have the highest incidence of CRS,
suffering 84% of the estimated 105.000 global incidence cases
of CRSin 2010 [5,9].

Epidemiology

Rubella occurs worldwide, with a seasonal distribution.
The incidence of infection tends to peak in winter or early
spring countries and during spring in countries with
temperate climates [12]. The prevalence estimated through
the seropositivity of the population varies between countries
accordingto their geographic characteristics and the outbreaks
still occur among unvaccinated individuals [12]. In 1969,
prior to the introduction of the rubella vaccine, widespread
outbreaks generally occurred every 6-9 years in the USA
and 3-5 years in Europe, mainly affecting children aged 5-9
years. Since the introduction of the vaccine, occurrences have
become rare in countries with high rates of infection [5,10].

A rubella pandemic started in Europe between 1962
and 1963 and in the USA between 1964 and 1965. Among
the Americans, there were about 12.5 million cases with
11.000 fetal deaths; about 20.000 newborns were born with
malformations compatible with CRS; 11.000 with deafness;
3.500 with blindness; 1.800 with mental retardation and
2.100 died in the neonatal period [5]. The costs of controlling
this epidemic were very high (estimated at approximately two
billion dollars), making it one of the biggest epidemics of the
disease on record. As a consequence of the epidemic, in 1966,
rubella and CRS became notification diseases in the USA. In
this way, it was possible to establish the registration of cases
and the dynamic monitoring of rubella and CRS due to the
strategies adopted. These records point to 1969 as the year
with the highest number of cases: 57.686. The incidence of
rubella until 1968 was 24.4 cases / 100.000 inhabitants, with
children aged from 5 to 9 years being the most affected, with
101.3 cases / 100.000 inhabitants [13].

Between 1969 and 1988 there was a 99% reduction in
the incidence of rubella. This great decrease was a direct
result of the strategies adopted for rubella control, which was
accompanied by a reduction in the incidence of CRS. During
the 1964 epidemic, this incidence was 16 cases / 100.000 live
births, falling to 2.7 cases / 100.000 live births in 1969 [14,15].
In the 1980s and early 1990s, rubella vaccination strategies in
the Americas evolved rapidly. The leadership was taken by the
English-speaking Caribbean countries, which included rubella
vaccine in their efforts to eliminate measles. The Caribbean
strategy was effective and included two main components:
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a) Mass vaccination in both sexes, aged up to 40 years,
with the double viral or triple viral vaccine, to provide
protection and decrease the risk of pregnant women
becoming infected with the rubella virus;

b) The introduction of the rubella vaccine in the regular
immunization schedule of children and young people
[11].

The successful implementation of the highly effective VCR
(chickenpox, mumps and rubella) can best be exemplified
by the experience in Finland, where the 2-dose scheme
introduced since 1982 reduced all CRS diseases to 0.1 per
100.000 inhabitants in 1995 [16]. A more recent example is
Spain, where a 54% increase in VCR vaccine coverage from
2003 (one dose) to 2013 (two doses) resulted in 95.5% of
mothers and 96.4% of their newborns having protective levels
of anti-rubella IgG [17]. Even so, ironically, there are emerging
reports of decreased rubella immunity and decreased
incidence of protective antibody levels (= 10 [U / ml) among
women born after the introduction of routine universal rubella
immunization in European and Asian countries [16,18,19].
In fact, national investigators in Ireland showed that rubella
seronegativity was 14.7% among pregnant women aged < 25
years compared to 5.0% of older pregnant women [16,18].
The above observations have led to the concern that the
CRS vaccination program can only be effective in preventing
childhood rubella [16,19].

In the USA, after the vaccine was licensed in 1969, the
incidence decreased by 99% until reaching 20 years of age
and in Chile approximately by 100% [20-22].

In some African countries, rubella seropositivity in women
of reproductive age is between 71% - 99%. Countries with
higher incidence included Mozambique (95%) and South
Africa (97% - 98%) [12]. In 2011, a measles surveillance
campaign implemented in the Kinshasa, capital of Democratic
Republic of Congo (DRC), showed that 24% of blood samples
screened were positive for rubella IgM antibodies [12,23].
Although knowledge of the geographic distribution of rubella
virus genotypes has grown substantially since 2003, the
genotypes present in many countries and regions remain
unknown [12,24].

In 2011, WHO updated the guidelines on the preferred
strategy for the introduction of VCR in national vaccination
programs and recommended an initial vaccination campaign,
aimed at children aged 9 months to 14 years. The Global
Vaccine Action Plan 2011-2020 (GVAP), approved by the
World Health Assembly in 2012, includes goals to eliminate
rubella in at least five of the six WHO regions by 2020 [12,25].

Global coverage with VCR increased from 21% in 2000 to
40% in 2012 and to 47% in 2016. In 2000, just over half (99.
51%) of countries had introduced VCR into their vaccination
schedule; by the end of 2012, more than two thirds (132.
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68%) of countries were using VCR. By 2014, at the time of
the last world update, eight of the other countries introduced
VCR, bringing the total number of countries using VCR to
140 (72%) [12,25]. VCR was introduced into the routine
vaccination schedule in 152 (78%) countries, including
13 (28%) in the African Region, 16 (76%) in the Eastern
Mediterranean Region, 8 (73%) in Southeast Asia and all
115 countries in the Region of the Americas, Europe Region
and Western Pacific Region [12,25]. In December 2016, 152
(78%) of the 194 countries introduced VCR into the national
immunization calendar, representing an increase from 53
countries since 2000, including 20 countries that introduced
VCR after 2012 [25].

The rubella and CRS elimination targets were set by the
European Region (target date: 2015) and Western Pacific
Region (target date to be determined), while the Southeast
Asia Region has a rubella and CRS control target [12,25].
Neither the African Region nor the Eastern Mediterranean
Region has set regional goals or targets for rubella. Since
rubella cases are detected through measles surveillance
and because the rubella vaccine is generally administered
as a combined measles and rubella vaccine, the elimination
activities for both diseases are programmatically linked, and
the elimination activities for measles can be used to support
rubella elimination [25].

Rubella and CRS surveillance is necessary to assess disease
burden prior to the introduction of VCR, and to monitor disease
burden and epidemiology after their introduction. Also, the
surveillance is important to identify pregnant women infected
with rubella virus that need follow-up to assess pregnancy
outcomes and identifying, diagnosing and managing
CRS in affected babies. Countries report information on
immunization schedules, vaccination campaigns, and number
of vaccine doses administered through routine immunization
services and other WHO monitoring data in conjunction with
the United Nations International Children’s Emergency Fund
(UNICEF) each year using the Joint Report Form (JRF) Joint
Report Form " [12]. Surveillance data, including the number of
rubella and CRS cases, are also reported to WHO and UNICEF
through the JRF using standard case definitions [12,25].

Routine administration of VCR is recommended as a
combined vaccine or simultaneously, at the same visit; this
recommendation was implemented in 144 (95%) of the 152
countries thatintroduced the vaccine. Based on the vaccination
programs of each country, the first dose of measles, mumps
and rubella vaccine is scheduled for 8-11 months in 27 (18%)
countries, and at 12-18 months in 125 (83%) ) countries. VCR
is supplied as a vaccine combined with a measles vaccine in
30 countries (20%) and combined with a measles and mumps
vaccine (with or without chickenpox vaccine) in 122 countries
(80%) [12,25]. The WHO recommends that all countries that
have not yet introduced rubella vaccine should consider doing
so using existing and well-established measles immunization

https://doi.org/10.29328/journal.ijcv.1001007

@

programs. To date, three WHO regions have set goals to
eliminate this preventable cause of birth defects. In 2015, the
WHO Region of the Americas became the first in the world to
be declared free of endemic rubella transmission [12,25]. The
number of countries that use rubella vaccines in their national
program continues to increase steadily. As of December 2016,
152 of the 194 countries had introduced rubella vaccines;
however, national coverage ranges from 13% to 99%.
Reported rubella cases decreased by 97%, from 670.894 cases
in 102 countries in 2000 to 22.361 cases in 165 countries in
2016. CRS rates are highest in WHO regions of Africa and
Southeast Asia where vaccination coverage is lowest [12,25].

In Angola, there are no known rubella seroprevalence
studies in the population. In fact, in April 2012, the Measles
Initiative - now known as the Measles and Rubella Initiative
- launched a Global Strategic Plan for Measles and Rubella,
covering the period 2012-2020. The Plan includes global
targets for 2015 and 2020 [12,25].

Transmission

Rubella is transmitted mainly by direct contact with
individuals infected by droplets of nasopharyngeal secretions.
The upper respiratory tract and nasopharyngeal lymphoid
tissue appear to be the first sites of virus replication, and
the virus then spreads to regional lymph nodes. Indirect
transmission, through contact with objects contaminated with
nasopharyngeal secretions, blood and urine is uncommon [1].
Rubella is also transmitted via the transplacental route from
the mother to the fetus. The child with congenital rubella
can eliminate the virus through urine and nasopharyngeal
secretions [3,26]. Rubella’s incubation period varies from 12
to 23 days, lasting an average of 17 days. After exposure to
the virus, usually occurs maculopapular rashes, first on the
face and spreading to the rest of the body [1,27]. The greatest
transmissibility is observed in the period between seven days
before the appearance of the characteristic rash of the disease
until the seventh day after its disappearance. Children with
congenital rubella can eliminate the virus for more than 1
year, and transmission is greatest in the first months of life.
Passive immunity is acquired by maternal antibodies and
active immunity by natural infection or vaccination. Children
of immune mothers generally remain protected by maternal
antibodies for the first 6 to 9 months of life. Active immunity
is long-lasting and is believed to remain lifelong [27].

Transmission of the virus to the fetus occurs after
transplacental passage of the virus during maternal viremia.
This transmission is directly influenced by gestational age at
the time of primary maternal infection. The rate of maternal-
fetal transmission is 90% in the first 12 weeks of gestation,
with a decline between 12 to 28 weeks of gestational age and
increasing again at the end of the 3rd trimester of pregnancy,
when it can reach up to 100%. In cases of maternal infection
(1% to 3% of individuals), replication of the virus in the
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pharynx persists for a short period and without demonstrable
viremia, thus being the insignificant risk to the fetus [27]. The
infected NB will become a reservoir of the virus, spreading
the disease later: viral elimination can occur up to 18 or 24
months of age (80% transmissibility in the first month of life;
62% from the first to the fourth month; 33% between the fifth
and eighth month; 11% between nine and twelve months and
3% in the second year of life) [27].

Clinical manifestations

Rubella is characterized by a diffuse maculopapular and
punctiform rash, which begins on the face, scalp and neck,
and subsequently spreads to the entire body. Low fever
and the presence of retroauricular, cervical and occipital
lymphadenopathy, which usually precede the rash (5 to 10
days) are signs that contribute to the differential diagnosis in
relation to other rash diseases [1, 28]. In general, a prodromal
period is not observed in children with rubella. Adolescents
and adults may present prodromes with low fever, headache,
generalized pain (arthralgia and myalgia), conjunctivitis,
runny nose and cough. About 25% to 50% of rubella virus
infections are subclinical. Viremia occurs for about 7 days
before the rash appears which disappears when the humoral
immune response begins to develop [28,29].

Rubella can cause complications, with transient joint
involvement, such as arthritis and arthralgia, being the most
frequent. Interestingly, these symptoms are more prevalent
and severe in women infected with rubella virus than in men
[29].

More serious complications, including thrombocytopenic
purpuraandpost-infectiousencephalopathyorencephalomyelitis,
are occasionally associated with rubella acquired in the postnatal
period. A rare and generally fatal neurodegenerative disease,
called progressive rubella panencephalitis, has also been reported
as a late complication of rubella in childhood [30].

The main concern represented by rubella is its
teratogenicity, with maternal infection in early pregnancy
leading to CRS in children [30]. There is more than an 80%
risk of birth defects when viral infection is acquired in the
first 12 weeks of pregnancy (1st trimester) [31]. The time
when the infection occurs during pregnancy can influence
the outcome. The earlier in pregnancy the maternal infection
occurs, the more severe the damage to the fetus. The risk of
fetal infection and the severity of congenital abnormalities
decreases after the first trimester; after 17 weeks of gestation,
the risk of developing any defects is low [31]. The effects of
rubella infection in pregnancy are unpredictable, ranging from
normal birth, spontaneous abortion, death shortly after birth
or even birth with simple or combined abnormalities, such
as damage to the central nervous system, leading to delayed
physical growth and mental, microcephaly, encephalitis,
hepatomegaly, cardiac malformations, pneumonia, eye and
hearing defects [26]. Insulin-dependent diabetes mellitus
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commonly occurs as a late sequel to CRS, and defects such as
deafness may not be detected initially. CRS cases have been
reported after maternal reinfection, although this appears to
be arare phenomenon [32]. As with primary rubella infection,
gestational age at the time of reinfection influences the
likelihood of fetal abnormalities. No case of rubella reinfection
that causes CRS has been reported after 12 weeks [33].

Diagnosis

Many diseases have a clinical presentation similar to
rubella and up to 50% of rubella infections can be sub-clinical
[34]. The diagnosis of rubellain general is usually done through
the clinical picture. That is later confirmed by laboratory tests,
such as the search for anti-rubella antibodies. Laboratory
tests, serology and / or viral isolation and Polymerase Chain
Reaction (PCR), are essential for establishing the diagnosis
[21,33]. Rubella virus can be isolated from nasal fluid, blood,
throat, urine and cerebrospinal fluid samples from patients
with rubella and CRS. The virus can be isolated from the
pharynx 1 week before and up to 2 weeks after the rash starts.
Although virus isolation is a diagnosis of rubella infection,
viral cultures are laborious and therefore are not done in
many laboratories; they are generally not used for the routine
diagnosis of rubella. However, viral isolation is an extremely
valuable epidemiological tool and should be used in all
suspected cases of rubella or CRS [21].

Serology is the most common method of diagnosing
rubella. Acute rubella infection can be confirmed by a
significant increase in the antibody titre against rubella in
serum samples or by the presence of serum anti-rubella IgM.
The serum should be collected as soon as possible (within 7 to
10 days) after the onset of the disease and again 14 to 21 days
(minimum of 7) days’ later [35].

However, false positives can occur in IgM detection,
depending mainly on the methodology used for the detection
of immunoglobulins in serum [35]. False positive IgM tests for
rubella occurred in people with parvovirus infections, with a
positive heterophile test for infectious mononucleosis or with
positive rheumatoid factor. The serological tests available for
laboratory confirmation of rubella infections vary between
laboratories [34].

The Enzyme-Linked Immunosorbent Assay (ELISA) is
sensitive, widely available and relatively easy to perform, and
can also be modified to measure IgM antibodies. [34]. During
prenatal care, it is recommended to request maternal serology
for rubella in the first consultation, with the aim of knowing
the immune status of the pregnant woman [35].

Differential diagnosis

The differential diagnosis must be made for other febrile
exanthematic diseases such as measles, scarlet fever, dengue,
sudden rash (children up to 2 years old), infectious erythema,
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enteroviruses (coxsackie and echo) and also for other diseases
that can cause congenital syndromes, such as infectious
mononucleosis, toxoplasmosis and cytomegalovirus infection

[1].
Diagnosis of maternal and fetal infection

In pregnant women, laboratory diagnosis is made by
isolating the virus or by serological methods for detecting
specific antibodies, and it is necessary to ensure the collection
of the blood sample at the first visit. The most used test is the
ELISA for the detection of specific IgM and IgG antibodies and
/ or for the identification of the virus from the secretion of the
nasopharynx and urine, until the fifth day, preferably, on the
third day of the onset of the rash [1,34.].

In case of contact of the pregnant woman with a suspected
rubella patient, blood collection should be done within a short
period of time after contact. Samples collected after 28 days,
although considered late, should also be sent to the laboratory
for IgM research [2]. The rubella virus-specific IgM antibodies
appear soon after the onset of the disease. The presence of
positive IgM means that there has been a recent infection, but
they are generally not detected after 4 to 6 weeks of the rash
onset. IgG antibodies usually persist for life. It is important to
remember that non-reactive results for IgM do not rule out
the possible recent rubella virus infection [2,3].

The prenatal diagnosis aims to clarify with greater accuracy
whether or not there was fetal involvement. Thus, the decision
for an abortion can be guided more appropriately, based on
scientific data and not just on probability. According to the
Rubella Control Plan Standard [2,3] the diagnosis of pregnant
women in prenatal care is indicated when:

- Seroconversion is confirmed during the prenatal period,
up to the 16th week;

- There is confirmation of the late maternal diagnosis of
rubella or contact with the infected patient;

- There is doubt in the maternal diagnosis, but in a period
of significant risk for the fetus;

- Reinfection is suspected or confirmed.

The diagnosis of fetal infection can be made through
cordocentesis performed after the 22" week of pregnancy.
Before that the immaturity of the fetal immune system
combined with the immunological depression caused by the
virus can generate false-negative results. The intrauterine
diagnosis is based on the finding of changes in fetal blood:
positive IgM for rubella; isolation of the virus; or identification
of viral RNA. Some nonspecific signs of the infection may also
be present in fetal blood: anemia, thrombocytopenia, elevated
Gamma Glutamyl Transferase, Lactic Dehydrogenase and
Interferon.
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Due to the fact that the vaccine consists of live viruses,
there is concern about the theoretical possibility of CRS after
inadvertent administration during pregnancy [2,3]. Thus,
it is recommended that women who received the vaccine
avoid conception for a period of up to one month after the
vaccine dose. Although several studies have demonstrated
the safety of the vaccine, this procedure would avoid doubts
in the diagnosis of any problem that could occur with the NB
[3]- Women who are pregnant or become pregnant soon (up
to 30 days) inadvertently get the vaccine must be carefully
monitored by a doctor [2]. As for postnatal diagnosis, the
fetus is capable of producing specific antibodies, IgM and IgG
for rubella, even before birth. The presence of specific IgM in
the newborn’s blood shows congenital infection, since this
immunoglobulin does not cross the placental barrier [2].

In 100% of children with CRS, IgM antibodies can be
detected up to the 5" month and in about 60%, between 6 and
12 months, and are rarely detected after the 18" month [2].
Laboratory diagnosis of suspected CRS cases is made by taking
a blood sample for investigation shortly after birth, in cases
where maternal infection is suspected or confirmed during
pregnancy, or at the time of suspected diagnosis in children
less than one year of age [3]. Serology detects IgM levels in the
NB or by monitoring IgG levels for a prolonged period of up to
2 years. Stable or elevated levels of IgG confirm the diagnosis
while their drop suggests the presence of maternal IgG [2].

Real-Time PCR (RT -PCR)

Real-time PCR (RT-PCR) technology is an evolution of
the PCR method. Its principle is based on the duplication of
DNA strands “in vitro” that can be repeated several times,
generating enough DNA to perform several analyzes. With just
a single fragment of DNA it is possible to reproduce millions
of copies [36].

RT-PCR tests are much more sensitive, specific and quick,
especially when compared to conventional tests, taking 2
to 3 hours to output the result. They are widely used in the
diagnosis of infectious diseases, in which the culture of the
causative agents can be very difficult or even impossible
[37]. The progress in the diagnostic techniques of rubella,
has allowed, in addition to serology, the detection of viral
RNA in clinical samples by the PCR method, enabling rapid
and highly sensitive detection. RT-PCR is currently the
most widely used laboratory technique to confirm acute
rubella infection [38]. Suitable samples include throat/nose
secretions, nasopharyngeal aspirates, urine or peripheral
blood mononuclear cells [39,40]. The diagnosis of congenital
rubella infection is mainly based on the detection of rubella
virus in amniotic fluid by RT-PCR [41,42] (or detection of
rubella virus-specific [gM antibody in fetal blood [43,44]. The
fast and accurate identification of the rubella virus is very
important in pregnant women as it helps to guide prenatal
treatment and identify the need for long-term follow-up. In
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addition, in many countries, maternally rubella clinically
confirmed in the first 8 weeks of pregnancy is considered an
indication for therapeutic abortion due to the high incidence
of birth defects [45,46].

The RT-PCR require little manipulation, thus reducing the
risk of contamination, and generally reach small fragments,
thusallowing detection evenin case of partial RNA degradation
[39,47].

The high sensitivity of this technique allows excellent
results, but it is also subject to the presence of inhibitors and
contamination that can affect its efficiency [46].

Treatment

Currently, there is no specific treatment for rubella. The
signs and symptoms presented must be treated according to
the symptomatology and appropriate therapy [16]. The most
important thing, however, will be to promote control and
minimize possible sequelae in case of teratogenic effects, with
interdisciplinary monitoring [16].

Prevention and control

Rubella is a vaccine-preventable infection and considered
potentially eradicable [5]. CRS remains a public health
problem in a significant number of countries. Therefore,
global health experts encourage the use of rubella vaccination,
with the main objective of preventing CRS [5,7]. Promoting
health education in the population, clarifying the population
about the importance of vaccinating children and women, is
the main control measure to decrease the circulation of the
rubella virus, in order to prevent CRS [16].

Immunity is acquired by natural infection or by vaccination,
being durable after natural infection and remaining for almost
a lifetime after vaccination. The vaccine is composed of
attenuated viruses, grown in rabbit kidney cells or in human
diploid cells. It can be produced in monovalent form, associated
with measles (viral double) or with measles and mumps (triple
viral). The vaccine is presented in lyophilized form, and mustbe
reconstituted for use. After its reconstitution, it must be kept at
a positive temperature of 2 °C to 8 °C, at the local and regional
levels. At the central level, the recommended temperature is
minus 20 °C. It must be kept protected from light, so as not to
lose activity [16]. The vaccine is used in a single dose of 0.5 mL
subcutaneously. Children ofimmune mothers generally remain
protected by maternal antibodies around six to nine months
after birth [8,16]. The triple viral vaccine is recommended
for all children (two doses), adolescents and adults (men
and women), especially women who have not had contact
with the disease. Pregnant women should not be vaccinated
and vaccinated women should avoid pregnancy until the
month following vaccination due to the risk of contamination
of the fetus (even if the virus is weakened it can cross the
placenta) [34]. All infected people should avoid public places
(such as schools, work and busy streets) during the disease
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period [34]. The vaccine is highly effective and is unlikely to
generate side effects. Non-immunized adults and adolescents
can also get the vaccine [34]. The scale vaccination program
in the Americas and Europe has managed to dramatically
reduce or eliminate both the virus and CRS. In contrast, the
greatest risk of CRS is found in countries where VCR has not
been introduced in the national immunization program or the
vaccination coverage is low [8].

Despite the high prevalence of rubellain Africa, the infection
had never been studied in Angola. Thus, a study was carried
out by us between May 2016 and August 2017, regarding the
assessment of rubella seroprevalence in 396 pregnant women
in the province of Luanda. The results showed that there are
a high number of women (87.6%) with previous exposure
to rubella [48]. In Angola, the rubella vaccine was included,
as of the year 2017, in the National Vaccination Calendar,
a decision by the Ministry of Health (MINSA) that aims to
prevent the increasing birth of children with malformation
or with congenital rubella. This decision by MINSA is based
on the strategy for the combined immunization of the vaccine
against rubella and measles, because the symptoms of rubella
are confused with those of measles and with the naked eye it
is not possible to make the distinction correctly, being only
possible with laboratory tests, to be distinguished accurately.
However, despite the lack of official data on cases of congenital
rubella, it is estimated that the situation is not yet “as
alarming” according to MINSA of Angola [49]. It is important
to emphasize that the introduction of vaccines in any country
dependsaloton the epidemiological situation, on the existence
of qualified human resources, on sustainable financing and on
cold chain conditions to ensure the conservation and quality
of the vaccine to be introduced [49,50].

Conclusion

Despite the progress made on rubella elimination and
the significant gains made, rubella elimination is not close to
achieving the ambitious targets set in the WHO GVAP 2011-
2020. The VCR vaccine is highly effective and safe. Significant
health policies and public health campaigns in the Americas
have shown that rubella virus transmission can be stopped
and the disease eliminated. Additional efforts should be
made to ensure that people have the opportunity to be fully
immunized according to their countries’ immunization
schedule. In addition, it would be beneficial to have a non-
living viral vaccine that could be used in all patients and
populations. On the other hand, further advances are needed
in diagnostic tests of high sensitivity and low cost.

It is essential to encourage adherence by countries that
do not yet comply with the WHO GVAP, demonstrating the
need for global cooperation in creating a rubella-free world.
The strategies included in the GVAP are sound, although
their full implementation is often limited by the lack of global
and national political will reflected in the lack of resources.
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Reorienting the rubella elimination program in these countries
is essential to increase the emphasis on surveillance, so that
programmatic and strategic decisions can be guided by the
data.
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