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Rubella is a benign disease among children and adults. One of the common methods of diagnosis and screening
of women in terms of these infectious agents is serological tests. All women who were referred to the Al-Mahdi
Women’s Clinic in the south of Tehran in the interval of 9 months in 2020 were included in this study. They
were 140 women who were referred to the laboratory for prepregnancy tests. One of the prepregnancy tests is to
determine the amount of serum rubella antibodies of both types immunoglobulin G (IgG) and Immunoglobulin
M (IgM) antibodies. There was a significant association between rubella-vaccinated women and positive
IgG antibody (p-value < 0.05), but there was no significant association between rubella-vaccinated women
and positive IgM antibody (p-value < 0.05) in the studied group. The rubella vaccination program was very
effective among the women studied and very few women did not have antibody vaccination despite their

history of vaccination. The aim of the present study was to evaluate the level of immunity in young women
according to the national vaccination program in Iran.

1. BACKGROUND

The rubella virus is the etiologic agent of a mild rash with low-
grade fever, lymphadenopathy, and morbidity rash, which was
first described in the late 18th century and was called by Bergen,
a German physician, Rutheln. The first researchers to diagnose
the disease from other exanthemas were German physicians;
hence, the name is “German measles” in English [1]. In 1841, a
British physician coined the term rubella, a Latin name meaning
little red. In 1941, Gregg Norman, an Australian ophthalmologist,
linked congenital cataracts to maternal rubella. In later years, the
British, Australian, Swedish, and American epidemiologists and
teratologists confirmed the role of rubella in cataracts and also
found a link between concomitant heart disease and deafness
in newborns. Therefore, the three characteristics of congenital
rubella were determined [2]. Vaccination has had a major impact
on the epidemiology of rubella since the late 1970s [3].
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Rubella is a benign disease among children and adults. Acquired
rubella infection affects two areas in which the immune system
can be affected. The first area in the nasopharynx is where the virus
first replicates and from there spreads to the local lymph nodes.
The initial rubella infection is usually asymptomatic but can cause
serious problems in pregnant women [4]. Uterine infections are
one of the most important causes of perinatal complications and
fetal death, especially in developing countries [5,6]. The immune
system is temporarily suppressed during pregnancy, which makes
pregnant women more vulnerable to infectious agents [7].

Among these pathogens, the prevalence of Toxoplasma gondii,
rubella, and cytomegalovirus is very high and may cause congenital
malformations, recurrent miscarriages, and preterm births [8,9].

Rubella can be a mild infectious disease that develops after
childhood vaccinations [10]. Rubella infection during pregnancy is
followed by severe manifestations such as recurrent miscarriages,
intrauterine death, skeletal abnormalities, and lake of fetal
development [11,12].

One of the common methods of diagnosis and screening of
women in terms of these infectious agents is serological tests and
measurement of specific antibodies to rubella virus [5,13].
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Due to the effects of rubella infection on fetal health and pregnancy,
screening of women for immunity to rubella virus and vaccination
if necessary is very important [14]. The aim of this study was to
evaluate the level of rubella antibodies in women referred to the
gynecology clinic. The study population included women who
were referred to the laboratory for prepregnancy tests.

2. MATERIALS AND METHODS

The study group included all women who were referred to the Al-
Mahdi Women’s Clinic in the south of Tehran in the interval of 9
months in 2020. They were 140 women who were referred to the
laboratory for prepregnancy tests. One of the prepregnancy tests
was to determine the amount of serum rubella antibodies of both
types immunoglobulin G (IgG) and Immunoglobulin M (IgM). The
mentioned antibodies were tested by quantitative immunoassay
using Immulite 2000 autoanalyzer (Siemens, Munich, Germany),
according to the kit manufacturer’s instructions. All positive and
suspicious results of antibodies were tested again.

Results for IgG and IgM rubella antibodies were interpreted
according to manufacturer’s instructions as follow: for IgG
(nonreactive: < 6.5, inter: 6.5-8, and positive: > 8) and for IgM
(nonreactive: < 0.9, inter: 0.9—1.1, and positive: > 1.1). Statistical
analysis was performed using Statistical Package for the Social
Sciences software.

3. RESULTS

The mean age of women in this study was 29.09 years. 66.4% of
women had a history of rubella vaccination in childhood, 18.6%
had not been vaccinated, and 15% of the studied women did not
know if they had been vaccinated. The mean age and distribution
of age in studied women are shown in Table 1.

The frequency distribution of IgG antibody positive (> 8 ng/dl)
and IgM antibody positive (> 1.1 ng/dl) in studied women was
shown in Table 2.

The percentage of women who have been vaccinated is shown in
Table 3. As shown in the result, 66.4% of the women studied had
a history of rubella vaccination.

There was a significant association between rubella-vaccinated
women and positive IgG antibody (p-value < 0.05), but there was
no significant association between rubella-vaccinated women

Table 1: Distribution of age in women.
SD Minimum Variable

5.93 15 41 29.09 Age

Maximum Mean

Table2: Frequency distribution of IgG antibody positive (> 8 ng/dl) and IgM
antibody positive (>1.1 ng/dl) in studied group.

Percent Frequency Variable
93.6 131 1gG positive
6.4 9 IgG negative
0 0 IgM positive
100 140 IgM negative

and positive IgM antibody (p-value < 0.05) in the studied group
(Table 4).

In our studied group of women, for 1 year of increasing age, the
amount of antibody increases 0.02 ng/dl. Therefore, there was
no significant relationship between increasing age and positive
antibody cases (p-value < 0.05).

4. DISCUSSION

The rubella virus normally has a limited host domain (human
only), but in the laboratory, it grows in a range of primary,
semicontinuous, and persistent cells of pedigree origin. In human
amniotic cells, they are suitable for continuous plaque formation
in persistent cells, including rabbit kidney (RK-13) and hamster
kidneys (BHK-21) [1]. During viremia (the presence of the virus
in the blood and the onset of fever) in a pregnant woman, the virus
often infects the placenta. Replication is thought to be a precursor
to fetal infection, which leads to the entry of the virus into the
fetal bloodstream and thereby infects fetal organs. Endothelial
cell destruction leads to vasculitis and ischemia. In summary,
the action of the rubella virus in organogenesis is mediated by a
variety of factors, including intracellular pathology, proliferation,
and apoptosis [2].

Serologic diagnosis depends on a fourfold increase in serum
IgG titer between acute and recovery stages or the presence of
IgM antibodies in acute stage samples [15]. Congenital rubella
infection in infants is diagnosed with detection of virus, viral
genome, [gM antibodies, and [gG antibodies with low avidity. The
negative result of poly clonal chain reaction (PCR) performed on
embryonic or amniotic fluid samples during pregnancy is good
evidence against intrauterine rubella infection [16].

Prior to the implementation of immunization programs and rubella
vaccination, it was endemic in the world on a regular and seasonal
basis, occurring in temperate climates during the spring months.
Prior to vaccination, rubella epidemics affected about 5% of the
population, although only about 10% of these cases were reported
to public health authorities. In many countries, vaccination with
the triple vaccine, which includes measles, rubella, and mumps
Vaccine (MMR) viruses, is given.

Table3: Frequency distribution of rubella vaccination in

studied group.
Percent Frequency
66.4 93 Vaccinated
18.6 26 Not vaccinated
15 21 Missing

Table4: Statistical analysis between history of Rubella vaccination and IgG
or IgM antibodies in studied group.

IgM negative IgM IgG negative IgG positive

(%) positive (%) (%) (%) \ELEL2D
93 (66.4) 0(0) 1(0.7) 92(65.7)  Vaccinated
26 (18.6) 0(0) 7(5) 19 (13.6) Not

vaccinated
21(15) 0(0) 1(0.7) 20 (14.3) Missing
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The triple formulation of the vaccine developed at the Razi
Institute in Iran includes the infectious attenuated measles virus
(ALK-TCID,; 1000), mumps virus (HOSHINO-TCID,; 5000),
and rubella virus (TAKAHASHI TCID,; 1000). Formulations in
Europe and elsewhere with viral strains are different but available
with the same infectious dose in the vaccine. Three vaccines
against measles, rubella, and mumps have been prepared in Razi
Institute since 1991. Prior to this date, imported vaccines were
used. In short, the reaction was very mild after the injection and
only a 1- or 2-day fever and a small rash, usually seen 2 weeks after
the measles injection, are seen in these children. Rarely, transient
unilateral swelling of the ear gland is seen in the third week after
inoculation. According to the research conducted on the serum
of vaccinated children, the serum of most of these children had
antibodies against all three diseases 6 weeks after vaccination. This
means that children are safe in this regard against all three diseases.

In this study, due to the importance of rubella in pregnant women,

we decided to survey the level of immunity of some Iranian young
women who want to become pregnant. The rubella vaccine or
MMR vaccine is given in Iran in childhood in two times at 12
and 18 months of age and whether these people are immune in
adulthood is not clear; therefore, the amount of serum antibodies
should be measured in women who want to pregnant. In the
early years of rubella vaccine production and distribution in Iran,
because it was not free and paid for, children from some low-
income families were not vaccinated.

In Iran, following the observation of cases of measles in adulthood
in the second half of 2003, the largest measles-rubella vaccination
program in the world was implemented, in which more than 33
million people aged 5-25 years were vaccinated in this program.

The main vaccination schedule is based on the fact that a booster
dose should be given every 10 years. However, inoculation of
the booster dose is not performed by all individuals. Therefore,
according to the protocol of the Ministry of Health in Iran, all
women who want to become pregnant perform a series of tests,
including measuring the amount of antibodies against the rubella
virus.

Therefore, according to the results of the present study, the rubella
vaccination program in childhood as well as the general vaccination
program for people aged 5-25 years, which was performed in Iran
in 2003, was very effective and the majority of women were safe
against rubella before pregnancy. Only a small percentage of the
women studied did not have enough antibodies for various reasons.
This limited number of unsafe women can also be immunized by
injecting a booster dose of rubella vaccine [17].
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