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Rubella virus is a vaccine preventable disease that is endemic in many

countries worldwide. We appraised the prevalence and risk factors for

rubella, and considered the effects of congenital rubella syndrome (CRS)

in children. A systematic review of relevant literatures was carried out

according to the Preferred Reporting Items for Systematic reviews and

Meta-Analyses (PRISMA). Articles search through PubMed, Medline,

EMBASE, Scopus, Google Scholar, web of Science, and Index Medicus.

Rubella and CRS are endemic in African as well as the South-east Asian

region. The current global vaccination coverage of rubella was estimated

to be 70%. However, many countries in African and South-East Asia are

yet to include Rubella vaccination in their national immunization

schedules. Mauritius and Seychelles are exceptions in Africa, while Sri

Lanka and Maldives in the South-east Asian region have implemented this

regimen. Globally, only the Americas has successfully eradicated rubella.

It is still endemic in many African countries with devastating effects

among infants and pregnant women. Cases are unabated and several

children continue to suffer the consequences of CRS. Concerted efforts are

needed to create awareness and galvanize support to control the incidence

of rubella and CRS.

ABSTRACT

Rubella is endemic in many countries worldwide. Congenital rubella

syndrome (CRS) is a series of symptoms that occur in a developing fetus.

CRS can occur in a developing fetus of a pregnant woman who has

contracted rubella, usually in the first trimester (Elias, 2017). In 1941,

Australian ophthalmologist Norman McAlister Gregg successfully

described the relationship between CRS and cataract (Atkinson et al,

2011). The major complication of rubella is the teratogenic effects when

pregnant women contract the disease, especially in the early stage of

gestation. The virus can be transmitted to the fetus through the placenta

and is capable of causing congenital defects, abortions, and stillbirth

(Black et al, 2017). Despite various vaccination campaigns, Rubella has

been reported to cause congenital defects and is a major aetiology of

prenatal disability in developing and underdeveloped countries. However,

a large number of rubella cases and CRS remain undiscovered in

developing countries (Bouthry et al, 2014). This study reviewed the

incidence and geographical distribution, risk factors, transmission,

elimination strategies and vaccination campaigns for Rubella and CRS.

BACKGROUND

Rubella virus causes congenital rubella syndrome in the newborn, this is the most severe

complication of rubella. CRS follows intrauterine infection by the virus and this comprises

cardiac, cerebral, ophthalmic and auditory defects. CRS occurs when the virus in the mother

affects the developing fetus in the first three months of pregnancy. After the fourth month,

the high viral load in the mother is results in serious harm to the fetus (CDC, 2020). The risk

of vertical transmission to the fetus, and likelihood of developing CRS is determined by the

gestational age at the time of infection (TMO, 2021). The pathogenesis of CRS begins with

maternal viraemia in which vertical transmission of the virus from mother to fetus occurs

following placental infection. All organs are infected by the virus however, the response of

these organs to the virus depends on the stage of fetal maturation (Plotkin et al, 1967).

Chronic infection of CRS in infants can persist for months to years. Infant may shed the

virus through urine, blood, nasal or throat secretions, and cerebrospinal fluid thereby

facilitating viral transmission to susceptible persons (Demis, 1998).

CONGENITAL RUBELLA SYNDROME

The burden of rubella is global and in African countries children under the age of 15 years

are commonly affected. Susceptibility to rubella is known to occur in adults as well

(Nsambu et al, 2014). Rubella is a vaccine-preventable disease, yet still claims an estimate

of 568 lives (mostly children) worldwide each day and it is a leading cause of preventable

birth defects. In 2001, CDC established the Measles and Rubella Initiative (MRI), a global

partnership working towards a measles and rubella free world (CDC, 2020). During the

1962-1965 worldwide epidemic, an estimated 12.5 million rubella cases occurred in the

United States, resulting in 20,000 cases of CRS (McLean et al, 2013). A total of 100,000

cases of CRS occur yearly (Lambert et al, 2015). In the African region, it is estimated that

38,712 cases occurred in 2010, while the global estimate was 105,391, representing 36.7%

of the global burden. In 2013, the incidence of CRS was estimated to be 69/100,000 live

births in Democratic Republic of the Congo corresponding to 2,886 infants (95% CI 342,

6395) born with CRS per year (Alleman et al, 2016). The number of reported cases is high

in countries where routine rubella immunization is unavailable or was recently introduced.

In 1990, a total of 65,591 cases of rubella was reported in Mexico. China is the top on the

list of countries with the highest rubella cases in the world. As of 2020, there were 2,202

cases that accounts for 21.60% of the world's rubella cases. Among the top 5 countries are

Mozambique, India, Democratic Republic of the Congo, and Nigeria which account for

65.50% (Fig. 2). According to the Uganda Demographic and Health Survey key indicators

report of 2017, 25% of adolescents between 15-19 years had begun child-bearing and most

of them were at risk of rubella and CRS (Tushabe et al, 2019). One study in Abia State,

Nigeria showed an incidence of new rubella infection of 6.81/1,000,000 population in 2007

which decreased to 2.28/1,000,000 in 2009, but soared to 6.34/1,000,000 in 2011 (Umeh et

al, 2014).

Serological studies done across Nigeria have shown that rubella is endemic in Nigeria

(Omoleke et al, 2016). Despite the devastating consequences of this condition and the high

prevalence in many African countries, screening and vaccination of women and children is

neither part of antenatal schedule nor among the diseases targeted for vaccination in routine

immunization in many African countries (Orenstein et al, 2018).

DISTRIBUTION AND SPREAD OF RUBELLA VIRUS

VACCINATION COVERAGE

From 1996 to 2009, only two countries in Africa had introduced rubella vaccine

however, all countries in the Americas and European region had introduced the

Rubella vaccine in their national immunization schedule in 2009 (Strebel et al,

2011). Sadly, reverse is the case for other countries in the African Region as only

two countries (Mauritius and Seychelles) have the Rubella vaccine in their

immunization schedule. Of the 46 countries in the WHO African Region, 17

(37%) had estimated first-dose measles-containing vaccine coverage of 80% in

2009 (WHO, 2010; Chimhuya et al, 2015). More so, 15 additional countries

carried out vaccination campaigns for Rubella before its introduction in the

routine vaccination schedule (Botswana, Burkina Faso, Cameroon, Cape Verde,

Gambia and Ghana, Kenya, Namibia, Rwanda, São Tomé and Principe, Senegal,

Swaziland, Tanzania, Zambia and Zimbabwe). At the end of 2017, the vaccine

was used in 162 countries with a global coverage of 52% (Masresha et al, 2017).

The trend of countries in the six WHO global regions introducing the Rubella

vaccine between 1996 and 2009. After 13 years, there was no significant change

in the number of countries administering rubella vaccine in Africa and South East

Asia hence the high incidence. In 1996, only 2 countries commenced

administration of rubella vaccine in Africa, 2 in SouthEast Asia, 10 in Western

Pacific, 21 in the Americas, 9 Eastern Mediteranean and 39 in Europe. In 2009,

the number of countries in Africa was unchanged, with 4 countries in SouthEast

Asia, 35 in the Americas, 15 Eastern Mediteranean, Western Pacific and 53 in

Europe (Strebel et al., 2011)

In 2015, the WHO Region of the Americas became the first in the world to be

declared free of endemic transmission of rubella. This reduced the incidence of

rubella as shown in Table 3. The number of countries using rubella vaccines in

their national programme continue to increase. In 2018, 168 out of 194 countries

had introduced rubella vaccines and global coverage was estimated at 69%.

Reported rubella cases declined 97%, from 670 894 cases in 102 countries in

2000 to 14 621 cases in 151 countries in 2018. CRS rates are highest in the WHO

African and South-East Asian regions where vaccination coverage is lowest

(Table 5). By the end of 2020, the Rubella vaccine was introduced in 172

member states of the WHO and the global coverage was estimated at 70%

(WHO, 2020). According to WHO, Maldives and Sri Lanka remain the only

countries in the south-east Asian region to have successfully eliminated Rubella

(Table 2) (WHO, 2020).
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Rubella and the devastating effects of Congenital Rubella Syndrome

Rubella is globally spread with humans being the only reservoir of the

virus (Demis, 1998). It is transmitted by respiratory droplets either directly

or through contact with contaminated surfaces (close contact is required).

The virus can be transmitted to the fetus through the placenta and is

capable of causing congenital defects, abortions, and stillbirths (Black et al,

2017). Virus shedding by infected persons is mostly through nasal and

throat secretions (Feigin et al, 1998). An infected person remains

contagious for one to two weeks before the onset of rash, until about one or

two weeks after rash disappears. Congenitally infected neonates can shed

the virus for many months after birth (CID, 1999).

TRANSMISSION OF RUBELLA VIRUS

Age of 

pregnancy Chances of Organ Anomalies

1-8 weeks

Cardiac defects and hearing impairment, other CRS 

anomalies (80%)

9-12 weeks Hearing impairment and features of CRS (50%)

13-16 weeks

CRS anomalies (30%), hearing loss is prominent than 

others

>20 weeks Changes of fetal damage are minimal or none
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CONCLUSION

Rubella is preventable but many African countries have not included this vaccine

in their national immunization schedules, and this has hampered eradication

strategies on the continent. Countries in Africa with high burden of rubella have

paucity of data on prevalence or incidence of the disease. In countries that

experience winter and spring, rubella occurs most commonly during such

periods. It is transmitted directly by respiratory droplets or by contact with

contaminated surfaces. The virus can also be transmitted to the fetus through the

placenta and is capable of causing abortions, and stillbirths. Rubella can cause

CRS in the newborn, this being the most severe complication of rubella. CRS

follows intrauterine infection by the virus and causes cardiac, cerebral,

ophthalmic and auditory defects. Despite the fact that control measure have

proven effective, it is not entirely accepted, or generally deployed and this is

worsened by poverty and population growth. Although, it has been eradicated in

the United States, most parts of the world are still grappling with the childhood

disease. Therefore, concerted efforts has to be made by countries worldwide to

eradicate rubella.


