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What do we need to eradicate rubella in the Islamic
Republic of Iran?
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ABSTRACT To evaluate the need for congenital rubella syndrome prevention in our national health programme
we aimed to determine the rate of anti-rubella positivity in umbilical cord blood samples 8 years after measles-
rubella mass vaccination in the Islamic Republic of Iran. In a cross-sectional study we tested umbilical cord blood
samples for anti-rubella IgG and IgM by ELISA in 154 deliveries at a university hospital in Tehran. Overall 72.7%
of umbilical cord blood samples were positive for anti-rubella IgG and 27.3% were negative. All of the samples
were negative for anti-rubella IgM. In the samples with a history of mothers’ rubella vaccination, only 87.5% were
positive for anti-rubella IgG. The results suggest the need for another mass vaccination for rubella in women of
child-bearing age and continuation of routine vaccination of infants, plus consideration of obligatory anti-rubella
IgG testing before pregnancy in women who were not vaccinated and vaccination of women before marriage.

De quoi avons-nous besoin pour éradiquer la rubéole en République islamique d'lran ?

RESUME Pour évaluer la nécessité d'intégrer la prévention du syndrome de rubéole congénitale dans notre
programme de santé national, nous avons tenté de déterminer le taux de positivité aux anticorps antirubéoleux dans
des échantillons de sang de cordon ombilical huitans apres la campagne de vaccination de masse contre larougeole
etlarubéole en République islamique d'Iran. Au cours d'une étude transversale, nous avons utilisé la méthode ELISA
pour analyser des échantillons de sang de cordon ombilical de 154 accouchements dans un hopital universitaire
de Téhéran afin de dépister des anticorps antirubéoleux de type IgG et IgM. Globalement, 72,7 % des échantillons
de sang de cordon étaient positifs pour les anticorps antirubéoleux de type 1gG et 27,3 % étaient négatifs. Tous les
échantillons étaient négatifs pour les anticorps antirubéoleux de type IgM. Seuls 87,5 % des échantillons prélevés
sur des meres ayant été vaccinées contre la rubéole étaient positifs pour les anticorps antirubéoleux de type IgG.
Les résultats semblent indiquer la nécessité de mener une nouvelle campagne de vaccination de masse contre la
rubéole chez lesfemmes en age de procréer et de poursuivre la vaccination systématique des nourrissons, mais aussi
d'envisager un test obigatoire de dépistage des anticorps antirubéoleux de type IgG avant une grossesse chez les
femmes qui n'ont pas été vaccinées et la vaccination des femmes avant le mariage.
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Introduction

Infection of pregnant women without
immunity to the rubella virus at the
early stages of pregnancy often induces
abortion or congenital anomalies in the
fetus, and is termed congenital rubella
syndrome (CRS). Rubella immuniza-
tion programmes are designed to pre-
vent intrauterine rubella infection and
lower the risk of future rubella outbreaks
and CRS cases [ 1,2]. Areport published
in 1997 found that the proportion of
women who remained susceptible to
rubella was > 25% in 12 developing
countries [3]. Several meta-analyses
have concluded that rubella immuniza-
tion is a cost-effective means to reduce
CRS in both developing and developed
countries and has economic benefits
comparable to those associated with
hepatitis B vaccine and Haemophilus
influenzae type B vaccine [4-6].

Vaccination of children with
mumps, measles and rubella (MMR)
in Finland was started in 1982 and
rubella had been eradicated by 1997.
Nevertheless, 25 years from the start of
this programme, 6 cases of CRS were
reported and the risk of rubella was
increasing due to the growing num-
bers of the unvaccinated people in the
population [7]. In Japan the number of
CRS cases decreased remarkably after
an immunization law revision in 1994
to change the focus of immunization
from junior high-school girls to infants
of both sexes [8]. In Poland vaccination
of 13-year-old girls was introduced in
1989, resulting in vaccination cover-
age of 95%. Yet in 2003 among 1289
women investigated 10.5% did not have
protective levels of anti-rubella antibod-
ies [9]. In a survey in 2010 in 2 public
schools in India 32.7% of 11-18 year-
old girls were seronegative and 100%
became seropositive post-vaccination
[10].

In the Islamic Republic of Iran in
December 2003 during a mass vaccina-
tion for measles—rubella (MR), more
than 33 million doses of the vaccine

were administered to 5-2S-year-old
males and females; 61.9% of vaccinees
were immune against rubella before
vaccination and 38.1% were suscep-
tible. Of the susceptible group 98%
acquired immunity against rubella after
vaccination [11]. After this mass vac-
cination, MMR vaccination for 12- and
18-month-old infants was instituted
into our national health programme.
The purpose of present study was to
evaluate the seroprevalance of rubella
antibodies in cord blood samples of
newborn infants in Rasoul Akram hos-
pital in Tehran University of Medical
Sciences, to evaluate the need for CRS
prevention in our national health pro-
gramme 8 years after the mass vaccina-
tion against MR started.

In this cross-sectional, descriptive-

analytical study between September
2011 and January 2012 we had a total
of 154 deliveries in Rasoul Akram uni-
versity hospital which were sequentially
included in the study. In all sera of cord
blood samples, anti-rubella antibod-
ies (IgG and IgM) were assayed by
enzyme-linked immunosorbent assay
(ELISA) method using Radim kits
(Rubella IgG and IgM Radim EIA well)
and interpretation was according to the
manufacturer’s instructions.

The data were analysed by SPSS,
version 12, using histogram charts,
mean and standard deviation (SD) and
percentages. Chi-squared and Fisher
exact tests were used for descriptive data
analysis.

The mothers’age range was 16-40 years
and their mean age was 25.1 (SD 5.6),
mode 19 years (Figure 1). Almost half
of the mothers (48.1%) gave a history
of 1 previous delivery. Mean gestational
age was 37.1 (SD 2.8) weeks, range
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21-41 weeks, and 10 (6.5%) women
were < 32 weeks.

Less than three-quarters (72.7%) of
the umbilical cord samples were posi-
tive for anti-rubella IgG and 27.3% were
negative. All of the samples were nega-
tive for anti-rubella IgM. Ofthe mothers
64 (41.6%) had no history of rubella
vaccination and 90 (58.4%) had been
vaccinated. In those mothers who had
been vaccinated for rubella (based on
mother’s recall) the rate of anti-rubella
IgG in the umbilical cord blood was
87.5% (P=0001) (Table 1).

Inthe 80 mothersaged <25 yearsthe
rate of anti-rubella IgG positivity in the
umbilical cord blood was 54 (67.5%)
and in 74 mothers aged 25+ years the
rate of anti-rubella IgG positivity was 58
(78.4%) and there was no statistically
significant difference between age and

IgG positivity (P=0.13).

Discussion

The rate of anti-rubella IgG positivity
in umbilical cord blood samples in this
study was 72.7% and all of the samples

were negative for anti-rubella IgM. Just
over half of mothers (58.4%) had a his-
tory of rubella vaccination. In samples
with a history of rubella vaccination in
mothers, 87.5% were anti-rubella IgG
positive. This is less than the immuniza-
tion rate after the mass rubella vaccina-
tion campaign in 2003 (98%) [11].
Findings of a 2003 study in the Is-
lamic Republic of Iran indicated that
38.1% of vaccinees (738/1940) were
susceptible to rubella before vaccination
(IgG avidity assay was used to evaluate
the rubella immunity and 98% of the
susceptible group (723/738) acquired
immunity against rubella after vaccina-
tion [ 11]. The higher rate of seropositiv-
ity than in our study may be due to a
number of reasons. First, in our study
more than 8 years had passed since vac-
cination (antibody decay). Secondly,
the women in our study were a sample
of Iranian women gjving birth; perhaps
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Figure 1 Age distribution of the study mothers

in another study with a larger popula-
tion the results may be a little different.
Thirdly, those people who participated
in the rubella campaign were 13-33
years old at the time of the study, but
some of our sampled women were out
of this age range group. Although we
had rubella mass vaccination 8 years ago
for the age group 5-25 years followed
by routine vaccination of all infants at 12
and 18 months, these infants have still
not reached reproductive age. There-
fore, this routine vaccination had not yet
affected the rate of rubella in pregnant
women. Now we have a situation in
which some women in reproductive age
that have not been vaccinated and also
have not environmental immunity and
are sensitive to rubella.

Vaccinations are one of the most
important effective preventive means
for protection against infective dis-
eases. The high cost—benefit ratio of

immunizations reduces public health
costs. CRS leads to deafness, heart dis-
ease and cataract and a variety of other
permanent manifestations. Rubella im-
munization programmes are designed
to prevent intrauterine rubella infection.
In 1969, the first rubella vaccine was
licensed for use, and the US Centers
for Disease Control and Prevention
began its national CRS registry [12].
In 1969 the US established its national
rubella vaccination programme; 32
years later, reports of rubella reached
low numbers. The incidence of rubella
decreased significantly from 0.1 per
100 000 population in 1998 to 0.005
per 100 000 population in 2004 [1-3].
In Greece in 1999 the incidence of CRS
was 4 per 100 000 live births and in
2003, although 60%-80% of teenagers
were vaccinated, 10%-20% of women
of child-bearing age were susceptible
to rubella [13]. In a survey in 2001 in

Table 1 History of mothers’ vaccination and IgG seropositivity in umbilical cord

blood
Vaccination history Negative IgG Positive IgG

No. % No. %
Positive 6 12.5 56 875 64
Negative 34 37.8 56 62.2 90
Total 42 27.3 112 72.7 154

Germany 37.6% of pregnant women
had history of rubella vaccination and
86.6% of samples were IgG positive for
rubella [14].

After mass vaccination for MR in
2003 in Islamic Republic of Iran, 98%
of the susceptible group that were IgG
negative before vaccination became
IgG positive for anti-rubella antibody
[11]. In another study in our country
1-3 months after MR mass vaccination,
only 0.3% of vaccinated women had no
rubella-specific IgG response [15]. In
our study, the rate of anti-rubella IgG
positivity in umbilical cord blood of
babies whose mothers had a history of
vaccination was 87.5%. This decrease
in the anti-rubella IgG positive rate in
vaccinees may be due to antibody de-
cay that is reported in other studies.
Although some studies have shown that
vaccination-induced rubella antibodies
are detectable in almost all persons up
to 16 years after successful vaccination
[16], other studies have not. Inalongitu-
dinal study after MR vaccination a mini-
mal antibody decay rate of —2.9% was
reported for rubella and it was suggested
that 2 dose vaccination was needed to
protect women from rubella infection
[17]. In a study from Finland, antibody
decay was determined 15 years after the
second MMR dose and MMR-induced
antibodies waned significantly after the
second dose [18]. In Sweden 30 years
after introduction of rubella vaccina-
tion and 22 years after starting MMR
vaccination in the national health pro-
gramme, IgG activity in antenatal sera
was 95.8%. It was suggested routine
screening for rubella immunity prior to
the first pregnancy and routine admin-
istration of additional dose of MMR
vaccine to all young adults before they
left the educational system [19]. In a
survey from Turkey in 2006 anti-rubella
IgG was positive in 95% and IgM in
0.5% of the tested women [20].

Positive antibody titres are signifi-
cantly higher in those who receive 2
doses of MMR [21]. In the United
Kingdom, rubella vaccination started
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in 1970 and in one study, the frequency
of women with anti-rubella IgG < 10
IU/mL increased by 60% over the
6-year study period [22]. In a survey in
1997 from 43 developing countries, the
proportion of women who remained
susceptible to rubella was < 10% in 13
countries (including the Islamic Re-
public of Iran, Oman, Kuwait, China,
Chile, Saudi Arabia and Gambia) and
10%-24% in 20 countries and > 25% in
12 countries (including Thailand, India,
Malaysia, Singapore and Panama) [3].
In the current study the rate of anti-
rubella IgG negativity in umbilical cord
blood was high (27.3%).

In our study all the samples were
negative for anti-rubella IgM and this
may be due to the small sample size. In
a recent survey in the Islamic Republic
of Iran the rate of CRS was estimated
as 0.2 per 1000 live births [23]. In one
survey from 2000-0S of 1954 Palestin-
ian women attending for in vitro fertiliza-
tion, positive results for anti-rubella IgM
was 7% [24]. Therefore, rubella may still
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an important problem in the Islamic
Republic of Tran.

InaWHO position paper on rubella
vaccines, it was suggested that because
of the high response rate to a single
dose of rubella vaccine (> 95%) routine
injection of a second dose is not neces-
sary and the Eastern Mediterranean
Region has established a goal of CRS
prevention without a target date for
countries that had incorporated rubella
vaccination in their national vaccination
programmes [25].

| Conclusions

Each country should assess its rubella
situation and find appropriate ways to
prevent CRS. The rate of anti-rubella
IgG negative in umbilical cord blood
samples in our study was 27.3%, which
is high, and the majority of cases were
in unvaccinated women. This situation
shows that a preventive CRS policy
should be implemented in which the
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priority must be given to protection
of women of child-bearing age. Our
results suggest the need for another
mass vaccination for rubella in women
of child-bearing age and continuation
of routine vaccination MMR of infants,
plus consideration of obligatory anti-
rubella IgG testing before pregnancy in
women who have not been vaccinated
and of MMR vaccination of women
before marriage. An appropriate sur-
veillance system is needed because
without epidemiological data before
the introduction of the rubella vaccine
an adequate monitoring programme
cannot be successful.
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Global measles and rubella strategic plan : 2012-2020

The Global measles and rubella strategic plan : 2012-2020 builds on years of experience in implementing immunization
programmes and incorporates lessons from accelerated measles control and polio eradication initiatives. The Plan
stresses the importance of strong routine immunization systems supplemented by campaigns, laboratory-backed
surveillance, outbreak preparedness and case management, as well as research and development. It also reminds us
that public health is about people, above all, and that our work to build public trust and demand for vaccination is as

important as the work to build and maintain measles and rubella vaccine supply and cold chains.

Further information about this and other WHO publications can be found at: http://apps.who.int/bookorders/
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