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Abstract
Background Rubella is caused by the rubella virus, a single-stranded RNA virus of the Togaviridae family. The most severe
complications of rubella in adult women occur during pregnancy when infection can lead to miscarriage, stillbirth or congenital
rubella syndrome. Antenatal rubella susceptibility screening is no longer performed in England, Scotland or Wales but continues
in Northern Ireland.
Aim The aims of this seroprevalence study were to (1) determine amongst women presenting for antenatal care the percentage of
women who are rubella susceptible, rubella immune and those with equivocal rubella antibody levels by year of birth and (2) to
consider how rubella vaccination resources can best be utilised.
Methods A retrospective study was performed analysing all antenatal rubella IgG antibody tests performed between January
2015 and June 2017 inclusive (n = 19,000; excluding duplicate tests). All antenatal women were included regardless of the
country of origin and age.
Results From our analysis, 88.7% (n = 16,868) women had plasma concentrations of anti-rubella IgG > 10 IU/ml. 7.3% of
women (n = 1403) had rubella IgG levels between 5 and 9.99 IU/ml, and 2.8% (n = 729) had IgG levels < 5 IU/ml. A decline
in rubella immunity in younger women was evident.
Conclusions This study has identified an increase in women who are rubella susceptible and women with equivocal rubella
antibody levels. International evidence suggests that rubella serology is unreliable and antenatal screening does not confer any
benefit to women during their current pregnancy. Consideration should be given to re-direct resources currently utilised for
antenatal screening to facilitate the vaccination of pre-pregnancy and postpartum women and also to opportunistically offer
vaccination to all women of childbearing age.
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Introduction

Rubella is caused by rubella virus, a single-stranded RNA
virus of the Togaviridae family in the genus Rubivirus [1, 2].

The main symptoms of rubella include pyrexia, lymphade-
nopathy (cervical and posterior auricular) and a self-limiting
maculopapular rash, which may be preceded by anorexia,
mild catarrhal symptoms and malaise. Approximately 50%
of rubella infections are subclinical [3]. Complications of ru-
bella are uncommon and include post-infectious encephalo-
myelitis, meningoencephalitis and thrombocytopenia [1]. The
incubation period for rubella averages 14–18 days (range 12–
23 days). In adults and post-pubertal women, rubella infection
can present as arthritis/arthralgia [3]. The most severe compli-
cations of rubella in adult women occur during pregnancy
when infection can lead to stillbirth, miscarriage or congenital
rubella syndrome (CRS) resulting in severe congenital anom-
alies in multiple organs [1]. The rate of vertical transmission
and CRS is high when maternal infection occurs in the first
10 weeks of pregnancy and decreases thereafter [2].
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The public health control of rubella and CRS is dependent on
ensuring high levels of coverage with a rubella-containing vac-
cine within the population. Rubella vaccination is safe but con-
traindicated during pregnancy, because it contains live, attenu-
ated viruses that pose a theoretical risk to the foetus [4, 5]. It has
been estimated that in order to achieve complete elimination of
CRS, the percentage of women of childbearing age susceptible
to rubella infection should be < 5% [6]. After one dose of the
measles, mumps and rubella (MMR) vaccine, 97–99% of wom-
en will be rubella immune, typically after 10–15 days [7, 8]. In
Ireland, prior to the introduction of the combined MMR vac-
cine, a single rubella vaccine was offered to pre-pubertal girls in
1971. The combined MMR vaccine was then introduced in
1988 as a one-dose vaccine, followed by a change to a two-
dose vaccine in 1992. In total, 106 cases of CRS were recorded
in Ireland between 1975 and 1990 with two further cases be-
tween 1991 and 2000 [9]. The World Health Organisation
(WHO) declared Ireland rubella free in April 2016, with the last
confirmed acute rubella case notified in 2009 and a probable
case (with exposure in another country) notified in 2014 [10].

Antenatal screening for rubella susceptibility in England
stopped in April 2016. This was then followed by Scotland in
June 2016 and Wales in October 2016. Testing is ongoing in
Northern Ireland to date [11]. The WHO declared rubella as
eliminated in the UK in 2012. Reasons cited by Public Health
England for the cessation of antenatal rubella susceptibility
screening included the rarity of rubella infection in pregnancy,
to afford midwives more antenatal time with expectant mothers
for clinical duties other than phlebotomy, the potential for inac-
curate results from the current rubella-susceptibility screening
test using serology and crucially that screening for rubella in
pregnancy does not give any protection to the unborn baby in
that pregnancy and that the test may falsely reassure some wom-
en that they are not susceptible to rubella infection if they have
equivocal rubella IgG antibody results [12]. Antenatal rubella
susceptibility testing continues in Ireland to date. The aims of
this seroprevalence study were to determine amongst women
presenting for antenatal care the percentage ofwomen presenting
for antenatal maternity care who are rubella susceptible, rubella
immune or have equivocal rubella antibody levels and to con-
sider how rubella vaccination resources can best be utilised.

Methods

A retrospective seroprevalence study was performed. All plas-
ma rubella IgG antibody (anti-rubella IgG) results from wom-
en who had phlebotomy performed in our maternity hospital
in Dublin, between January 2015 and June 2017 inclusive
(n = 25,264) were collated into a dataset. From this total figure
of all rubella testing performed, rubella IgG antibody results
from women presenting at their antenatal booking appoint-
ment only, in both the public and private clinics, were

extracted (n = 19,000; excluding duplicate tests over the study
period). All antenatal women were included regardless of the
country of origin and age. In-house testing is performed using
Abbott Architect i2000. The distribution of anti-rubella IgG
titres was assessed as one of three categories utilising interna-
tional standard cutoff points as per manufacturer instructions:
0.0 to 4.9 IU/ml reported as ‘not detected’ indicating rubella
susceptibility, 5.0 to 9.9 IU/ml reported as ‘equivocal’, ≥
10.0 IU/ml is reported as ‘detected’ indicating rubella immu-
nity. Further epidemiological data on patients within the
dataset could not be extracted.

Results

From our analysis, 88.7% (n = 16,868) women had plasma
concentrations of anti-rubella IgG > 10 IU/ml. 7.3% of wom-
en (n = 1403) had rubella IgG levels between 5 and 9.99 IU/
ml, and 2.8% (n = 729) had IgG levels < 5 IU/ml. The high
rate of vaccine uptake in the mid-1970s and early 1980s is
evident with rubella antibody levels > 10 IU/ml detected in
over 90% of women born between 1979 and 1983. Women
born between the years 1990–1999 are more susceptible to
rubella than women born in the two earlier decades. There is
also a steady increase in the number of women with equivocal
anti-rubella IgG titres.

Discussion

This retrospective rubella seroprevalence study of antenatal
women highlights the changing epidemiology of rubella im-
munity in the Irish population. As illustrated in Fig. 1, plasma
concentrations of anti-rubella IgG are highest in those born
before 1970, prior to the introduction of vaccination, as al-
though rubella-containing vaccines are highly immunogenic;
they produce a lower antibody response than natural infection
[13]. Following the introduction of the combined vaccine in
the mid-1980s, there is a steady decline in rubella antibody
levels. This is similar to a pattern previously described in
Canada [14, 15], Spain [16] and Peru [17]. Younger women
of childbearing age presenting to our maternity services have
lower levels of rubella immunity compared to those born in
earlier decades. This susceptible cohort of women with rubella
IgG levels < 5 IU/ml, born in the late 80s and 90s, is likely to
increase further in the coming years, as due to poor MMR
uptake in the late 1990s following the now discredited scare
regarding the MMR vaccine [18]. The steady increase in ru-
bella IgG antibody levels that are in the equivocal range (5–
9.9 IU/ml) can attribute in part to the absence of circulating
wild-type rubella virus in the community. The absence of cir-
culating wild-type rubella virus means that even though a
person may have completed their MMR vaccines, the
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immunity boosting that occurs as a consequence of the immu-
nogenic challenge posedwhen the a person comes into contact
with the rubella virus, leading to a rise in rubella IgG levels,
does not occur.

The current purpose of the antenatal rubella susceptibility
testing at the booking appointment is to identify women who
would benefit from rubella vaccination via the MMR in the
postpartum period. Offering a postpartum rubella vaccination
should reduce or eliminate rubella infection in any future preg-
nancies that the womanmay have, thereby preventing CRS. In
our current antenatal care system, by the time pregnant wom-
en are tested at their booking appointment, either public or
private, and receive their rubella result, they are likely to have
passed through the first trimester of pregnancy when rubella
infection would be most catastrophic for the foetus. For wom-
en who are identified as rubella susceptible at screening, they
too are usually at low risk of having when delivering a baby
with CRS if they subsequently become infected with rubella,
as they are often in the second and third trimesters when the
risk has substantially decreased [19].

From a public health perspective, a move to ending ante-
natal rubella susceptibility testing in line with England,
Scotland and Wales should be considered. Rubella serology
testing is unreliable as an equivocal result may be identified in
a woman who has completed the MMR vaccination schedule
and rubella antibody IgG levels wane over time leading to
increased foetal risk of CRS [20, 21]. As 50% of pregnancies
in Ireland are unplanned, resources could be re-directed to
general practitioners (GPs), practice nurses and family plan-
ning clinics to enable the education of women of childbearing
age contemplating pregnancy to get their MMR status
checked and also to offer opportunistic rubella antibody test-
ing to all women of childbearing age [22]. Providing phlebot-
omy and MMR vaccination free of charge as an incentive to

increase uptake is essential. Two doses of MMR vaccine
should be given a month apart, and women should avoid be-
coming pregnant for at least a month after the second dose.

Special attention should be paid to encouraging women
living in Ireland but born outside Europe to get vaccinated
as they are more likely to be rubella seronegative [23]. In
2013, an Irish study using data collected by the National
Perinatal Reporting System that reviewed rubella susceptibil-
ity found that younger women, first-timemothers and non-EU
nationals were most at risk [24]. At antenatal booking if doc-
umented evidence of previous MMR vaccination cannot be
obtained, this should be noted in the medical records and
efforts should be made to vaccinate this high-risk group on
the postnatal ward. Education should be provided with an
interpreter present if necessary.

Given the current two-dose MMR schedule in Ireland,
completing the second dose at the time of the mother’s 6-
week check represents a convenient time to vaccinate while
causing minimal disruption to a new mother. The engagement
of new mothers with the healthcare system during the postna-
tal period is an opportunistic time to complete the MMR vac-
cination schedule as catch-up vaccination programmes are
notoriously difficult to achieve a complete vaccination sched-
ule. The MMR can be given to breastfeeding women [25].

Conclusions

In conclusion, our rubella seroprevalence study of 19,000
women demonstrates a decline in anti-rubella IgG titres. The
majority of antenatal women in this study are rubella immune,
but we have identified a rubella susceptible cohort of younger
adults now presenting to maternity services. These women are
at greater risk of CRS and also pose a potential risk for the re-
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Fig. 1 Rubella IgG antibody
results from women presenting at
their first antenatal booking
appointment, in both public and
private clinics, between January
2015 and June 2017 inclusive
(n = 19,000). In-house testing is
performed using Abbott Architect
i2000. Interpretative results
released: 0.0 to 4.9 IU/ml is
reported as not detected, 5.0 to
9.9 IU/ml is reported as equivocal
and ≥ 10.0 IU/ml is reported as
detected
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emergence of rubella in Ireland. Given the similarity of the
population of Ireland and England and the safe status of
Ireland as rubella eliminated, the reasons cited by Public
Health England are applicable here to consider stopping ante-
natal rubella susceptibility testing and directing resources to-
wards pre-pregnancy and postnatal targeted rubella vaccina-
tion programmes and the opportunistic vaccination of all
women of childbearing age, in order to protect against rubella
sequelae in pregnancy using the MMR. Vaccination must be
coupled with a comprehensive education and awareness cam-
paign with particular emphasis on high-risk non-national
women.
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