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ABSTRCT

Background: Rubella or German measles is a viral disease transmitted via aerosol
droplets affecting mainly children, Mostly, rubella is a simple and self-limiting disease
with no chronic consequences, except in infected pregnant women which may result in
devastating outcomes depending on the trimester of pregnancy. Materials and
methods: the study enrolled 1004 women suffering from spontaneous miscarriage
tested for rubella IgM antibodies using ELISA. The sampling was conducted in two
different seasons, summer and winter. Results: Test reading showed that 15.23% of all
tested women were positive for rubella IgM antibodies i.e. 153 out of 1004 women.
Seasonal change showed no significant variation in the percentage of the infection,
where 15.8% of all participants were positive in summer versus 14.35% seropositive in
the winter season (p> 0.05). Conclusion: Rubella infection is affecting a relatively high
number of women suffering from a spontaneous miscarriage in Mosul city, and there
was no seasonal variation in the rate of infection.
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INTRODUCTION: transmitted to the fetus through the
placenta [1]. Rubella virus is an RNA

ubella or German measles is a virus (single-stranded positive sense

viral disease transmitted via toga virus), most of the cases are
aerosol  droplets from an presented with mild signs and
infected person to another and can be symptoms or even passed unnoticed,
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except when infection is established
during pregnancy which will show a
more severe impact on the embryo (1%
trimester) and to, a lesser extent, on the
fetus (2" and 3" trimester) [2].

Rubella infection may cause serious
and multiple damages to the embryo if
happened in the early stage of gestation
(i.e. first eight weeks) and usually ends
with fetal death. Infection between the
11" and 16™ week result in about 20%
damage, but still could cause death if it
affects vital organs, otherwise, it may
result in living born baby with
congenital anomalies [3].

Rubella infections are mostly with no
chronic consequences on patients, and
pass without chronic harm, except to
the fetus. Also, there is no treatment for
such a problem; consequently, most
efforts are counting on fetal protection
to provide prophylactic methods like
vaccines to prevent the damaging effect
rather than treating it [4].

The pathological effect of rubella
infection on the fetus is mostly depend
on change in the rate of fetal infected
cellular multiplication. The virus slows
down the cellular growth and
multiplication, and even causes cell
lysis and death of infected cells which
will result in congenital damage, which
could be fatal, especially in early
pregnancy [5]. About 20% of rubella-
infected pregnant women suffer from
spontaneous abortion in the first 12
weeks of gestation [6].

Epidemiologically, the rubella virus is
now less frequent in most populations
due to vaccine development, but still
affects many people resulting in
devastating outcomes. Still, there is a
variation from one locality to another
due to many factors like economic
situation and crowdedness [7].
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Regional countries showed various
rates of rubella infections among
childbearing aged women, and even
among women  with  repeated
spontaneous miscarriage. For instance,
in Turkey, several studies showed a
high rate of infection reaching up to
95% positively infected in tested
women as 1gG antibodies, but less than
1% are positive as active infection
expressed as IgM antibodies [8][9][10].
Other studies conducted in Iran showed
that the rate of infection is over 80% as
exposure to the virus expressed as 1gG,
but there were about 7% with active
infection expressed as IgM antibodies
[11][12].

Several studies conducted in different
localities in lraq showed various rates
of infections among tested women. In
Mosul city, a study showed that there
were 16% of women with recurrent
spontaneous miscarriage were positive
for rubella IgM antibodies [13], while a
study conducted in Baghdad showed
that 4.8% of women with recurrent
spontaneous abortion tested for rubella
were positive for IgM antibodies
indicating active infection [14][15].
Another study in Kirkuk showed that
there is about 6% of women inspected
for rubella (TORCH test) were positive
for Rubella [16][17]. On the other hand,
Erbil showed a low rate of infectivity of
only 2.8% [18] , while another study in
Basra showed that 8% were positive for
rubella using the same test [19].

Many other studies in a wide variety of
Iragi cities and other Arab countries
also showed a high prevalence of this
infection in low to middle-income
countries. Alsamarai epidemiological
study, for instance, revealed a high
prevalence of this infection in many
localities in Irag, which varied from less
than 5% up to 60% or even higher [14].

Seasonal changes may affect the
transmission and spreading of many
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infectious diseases, concerning the
rubella virus, a study conducted in
Kenya using mobile phone data to
follow the distribution of the disease
during the entire months of the year
showed that the disease was more
transmissible in three different months
during the year which was peaked in
September, January to March and in
June, depending on temperatures and
humidity levels [20]. Another study
conducted in China showed that there is
a higher rate of transmission and
infection in low temperature (around 0
¢ C) and maximum humidity i.e. winter
season [21].

The aim of this study was to estimate
the significance of the rubella antibody
test among women suffering from
repeated miscarriage and to find if there
is any seasonal change effect on
infections rate.

MATERIALS AND METHOD

The study was designed to collect the
referred women who were suffering
from spontaneous miscarriage for
laboratory investigations according to a
specific time frame. The total collected
patients were 1004 women enrolled in
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this study; all enrolled women were
tested for rubella IgM antibodies by
enzyme linked immunosorbent assay
(ELISA) method using kits from
Bioactiva Diagnostica GmbH.
following the steps mentioned in the
Kit's manual [22-27].

The enrolled women in this study were
divided into two groups according to
the time of the physicians' referral, there
were 397 women referred in winter
months (December and January), and
607 women referred in summer months
(July and August). Their test results
were collected and compared. The
statistical analysis was conducted using
Excel Microsoft and statistical analysis
was considered significant at p < 0.05
using Chi-square test (Prism 8.1).

RESULTS

Rubella IgM antibody tests showed that
the number of referred women in
summer was almost twice the number
of women referred in summer, whereas
the number of referred women in
summer is 605 patients compared to
397 women in winter as shown in figure
1.

NUMBER OF PARTICIPANTS

winter

summer

Figure 1. Number of participants enrolled in summer and winter. A Higher number of
miscarriage cases were referred to have rubella antibody test in summer than in winter
season (607 versus 397 cases respectively).

57



Irq J Pharm Vol.19, No.2, 2022

The net result of rubella tests among all 153 women (i.e. 15.23%) were positive
participant women showed that only in both seasons as shown in figure 2.
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Figure 2. Overall figure of rubella seropositivity differences in total study cases,
summer-collected cases, winter-collected cases, and total collected cases.

The seasonal change effect showed no infected women was 15.8% in summer,
significant change in the rate of while it was 14.35% in winter, as shown
infection rate. The percentage of in figure 3.
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Figure 3. Rubella seropositivity in miscarriage cases collected in summer versus winter
seasons. No significant (p > 0.05) difference was encountered between the two groups
using the Chi-square test.

The individual values of the cases with cut-off values greater than 1
participants in the present study were were expressed in winter than in
plotted in summer versus winter (Figure summer; the dotted line represented the

4). The findings confirmed that more
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cut-off values between positive and
negative for the rubella virus.

Cut-Off values
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Figure 4. Rubella expression cut-off values in summer versus winter. Data expressed
in terms of individual values. The dotted line is the difference between positive and

negative values.

DISCUSSION:

Rubella is considered as an easily
transmissible viral disease. Although it
has been shown to be with no
devastating or chronic harm to most
individuals, it has been shown to be a
true damaging disease in pregnant
women, especially in the early stage of

pregnancy [2][3].

This study aimed to evaluate the
incidence of this infection in Mosul city
during two seasons in one year and to
evaluate the effect of the seasonal
changes on the rate of infection.

The results showed that there is a
relatively high incidence of rubella
infection in Mosul city which is 15.23%
in comparison to other localities in Iraq,
like Baghdad which was only 4.8%
[14][15], and also in Kirkuk city which
showed a 6% rate of infection among
the same selected groups [16][17], and
also higher than Basra which showed
only 8% [19] and far much higher than
Erbil which showed only 2.8% [18].

In comparison to other regional
countries, the rate of infection is still to
be considered high, the rate in Mosul
was 15.23%, were was in Turkey less
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than 1% [8][9][10], and in Iran about
7% [11][12], this could be attributed to
the low economic level for many people
in Mosul, and also to the post-
occupation conditions that made many
people less considerate about many
health and vaccination issues.

Seasonal changes in this study showed
variance only in the patients' number
referred to the laboratory for testing for
rubella infection. The number of
women referred to the laboratory in
summer is much higher than in winter,
this could be attributed to many factors
including travel difficulties especially
patients from rural areas and
obligations with children and family
during school time. The rate of
infection among women referred to the
laboratory was almost identical in both
seasons (summer and winter) which is
in conflict with other study conducted
in China which showed a positive
relationship between cold / humidity
and the rate of infection with rubella;
this could be attributed to variation in
climate between Mosul city and the
location of this study in China [21]. But
still in relative agreement with another
study in India which shows a relative
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similarity in the rate of infection in
winter and summer months [20].

CONCLUSION:

The rate of rubella infection in Mosul
city is relatively higher than in other
localities in Irag and other regional
countries which require further care
about vaccination and maternal care.
Moreover, this study showed no
significant change in rubella spread
among the population in winter versus
summer months.
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