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Abstract

Background: Recurrent miscarriage is defined as a condition with two or more consecutive abortions before the 20 weeks of ges-
tation. Recurrent miscarriage is a multi-factorial disease, which occurs in approximately 1% - 2% of women at the reproductive age.
Congenital infection is one of the most important factors in the recurrent miscarriages.
Objectives: The aim of this study was to investigate the effects of rubella, cytomegalovirus, and toxoplasma infections on recurrent
miscarriage in Bonab county.
Methods: This is a case-control study. Blood samples from a total of 100 women with recurrent miscarriage and 100 healthy women
aged 20 to 35 years were taken and serum were separated. Antibodies against Rubella, Cytomegalovirus, and Toxoplasma were read
by direct enzyme-linked immunosorbent assay (ELISA). Finally, data were statistically analyzed.
Results: A total of 31 patients and 14 controls were positive for IgG antibodies against Toxoplasma. In addition, 27 persons in the
patient group and 11 in the control group were positive for the presence of IgG antibodies against Cytomegalovirus. A total of 29
patients and 11 controls were positive for IgG antibodies against Rubella.
Conclusion: In this study, there was a significant difference in the prevalence of anti-Rubella, Cytomegalovirus, and Toxoplasma
antibodies between women with recurrent miscarriage and healthy women.
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1. Background

Recurrent miscarriage refers to the incidence of 3 abor-
tions or more before the first half of pregnancy. The causes
of this disease are multifactorial that can be attributed
to factors such as infectious, immunological, hormonal,
chromosomal, anatomical, and coagulation factors (1-4).
About 5% of all Recurrent Miscarriages are infectious (5,
6). Congenital infections are the most important threats
to the health of the fetus in humans, most of which are
caused by viral agents. Viruses are among the most conta-
gious infectious agents and the mother’s infection before
or during pregnancy is one of the factors causing the fetus
to be at high risk of infection. Viruses can cause abortion,
intrauterine growth retardation, stillbirth, the death of a
premature infant, and congenital anomalies (7, 8).

The Rubella virus is a resilient virus that can exert ter-
atogenic effects on the human embryo. Symptoms of the

disease include neurological disorders (temporary menin-
goencephalitis, hypotonia, mental disability), visual disor-
ders (cataract, glaucoma, and retinitis), hearing disorders
(bilateral hearing loss), and cardiovascular disorders. The
virus has the ability to transfer from placenta to fetus, and
the risk of infecting the fetus depends on the age of the fe-
tus when the mother is infected. The risk of abnormalities
in the fetus in the first 12 weeks of pregnancy is 85% and af-
ter 16 weeks, it reaches the lowest point (9, 10).

Cytomegalovirus is a virus with a double-stranded DNA
genome from the Herpes virus family. Its prevalence is
intrauterine, followed by shedding of primary infection
from the body for months or even years that can be con-
tagious. It usually has a latency period and can be reacti-
vated and cause illness. If the mother is infected with the
primary infection, the fetus in 40-50% of cases is infected,
too. If mother is infected with a recurrent infection, the
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risk of infection in the fetus is 1%, leading to jaundice, men-
tal disability, hearing loss, and ultimately abortion (11, 12).

The causative agent of toxoplasmosis is a compulsory
intracellular protozoan named Toxoplasma gondii. Four
classic symptoms of congenital toxoplasmosis are hydro-
cephalus, chorioretinitis, intracranial calcification, and
lymphadenopathy. Lymphadenopathy is the most com-
mon symptom. It is caused by the immune deficiency.
This parasitic protozoan is transmitted in three forms of
oocysts in cat feces, tachyzoites in the acute phase of the
disease with high replication rate, and bradyzoites that
are intrinsic to the cysts and slowly replicates. A preg-
nant mother is able to transfer the infection to the fetus
throughout the whole pregnancy period. According to var-
ious studies, the risk of transmitting the infection in the
first few weeks of pregnancy is 20 percent, but the chance
to see the morphological abnormalities is 10%, whereas, af-
ter 30 weeks of pregnancy, the chance of transmitting in-
fection is 90 percent, but morphological abnormalities ac-
tually are not seen (13, 14).

Therefore, considering the importance of Cy-
tomegalovirus, Rubella, and Toxoplasma in the devel-
opment or exacerbation of abortion conditions, the role
of these infections in pregnant women in Bonab County
was investigated.

2. Methods

2.1. Study Subjects

This study is a case-control type. The study population
included 100 women at the age of 20 to 40 years with a
history of at least 3 consecutive abortions. The karyotypes
and anatomical structure were normal in all patients, and
any other identifiable cause of abortion was not figured
out. Therefore, the abortion in all of the subjects was clas-
sified as unexplained recurrent miscarriages. In addition,
the age-matched control subjects were 100 healthy women
with a history of at least 2 successful pregnancies. All of the
women were selected from those referring to the Bonab
county medical diagnostic laboratory and informed con-
sent forms were completed by them over a 26-month pe-
riod (May 2013- July 2015).

2.2. ELISA Analysis

All participants in this study were evaluated to de-
termine the etiologic factors of abortion, through con-
ducting infectious, hormonal, and immunological stud-
ies. From each individual in control and patient groups,
5cc blood samples were taken and their serum were stored
at -20°C until serologic tests for detecting antibodies.

Identification of IgG and IgM antibodies against Toxo-
plasma, Rubella, and Cytomegalovirus was performed di-
rectly according to the instructions of specific ELISA kits
(Euromium, Germany) by an ELISA reader (ELISA reader Lab
System Multi Scan) (Italy) at a wavelength of 490 nm due to
light absorption.

2.3. Statistical Analysis

Seroprevalence of antibodies against Toxoplasma, Cy-
tomegalovirus, and Rubella infection was statistically ana-
lyzed in patients with recurrent miscarriages (case group)
and healthy women (control group). For this purpose, the
results were analyzed by SPSS version 23. They were ex-
pressed as mean and standard deviation for quantitative
variables and number and percentage for qualitative val-
ues. P < 0.05 was considered statistically significant.

3. Results

In this study, 100 patients with recurrent miscarriage
as a case group and 100 patients with a successful preg-
nancy history as a control group were studied in the range
of 20 - 40 years old (Table 1). As shown in Table 2, in the
present study, 31 of the patients (31%) and 14 of the control
group (14%) were positive for the presence of IgG antibod-
ies against Toxoplasma. The prevalence of anti-Toxoplasma
antibodies was significantly higher in the patient group
than in the control group (P = 0.003). 27 patients (27%) and
11 (11%) of the control group were positive for IgG antibod-
ies against Cytomegalovirus. The prevalence of antibod-
ies against Cytomegalovirus was significantly higher in the
patient group than in the control group (P = 0.0006). Also,
29 patients (29%) and 11 of the control group (11%) were pos-
itive for IgG antibody against Rubella (Table 2). In this case,
the prevalence of antibodies against Rubella was also sig-
nificantly higher in the patient group than in the control
group (P = 0.0014).

4. Discussion

About 21 to 41% of premature parturitions are due to in-
trauterine infections (12). The access of microorganisms to
the embryo before parturition causes the inflammatory re-
sponse syndrome of the fetus against producing microbial
products leading to premature labor. The consequences
are multiple organ dysfunction syndrome (MODS) in the
embryo and an increase in the mortality rate of the fetus
(9). The results of this study showed that viral and para-
sitic bodies (Cytomegalovirus, Toxoplasma, and Rubella)
are significantly evident and available in the blood serum
of women.
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Table 1. Demographic Information of the Case and Control Groupsa , b

Variable Patient Group Control Group P Value

Age, (Year)

20 - 25 18 cases (18) 25 cases (25)

0.1926 - 30 43 cases (43) 41 cases (41)

31 - 35 39 cases (39) 34 cases (34)

Weight BMI, kg/m2 23.76 ± 3 23.41 ± 3 0.12

Education
High school diploma 69 cases (69) 73 cases (73)

0.1
Higher Education 31 cases (31) 27 cases (27)

Abbreviation: BMI, body mass index.
aStatistically Significant at P < 0.05.
bValues are expressed as No. (%).

Table 2. The Frequency of Rubella, cytomegalovirus, and Toxoplasma and Their Association with Recurrent Abortionsa , b

Type of Infection Patient Group (100) Control Group (100) P Value OR (95% CI)

Toxoplasma 31 (31) 14 (14) 0.003 1.9 (0.99 - 3)

Cytomegalovirus 27 (27) 11 (11) 0.0006 2.7 (2.91 - 5.11)

Rubella 29 (29) 11 (11) 0.0014 1.1 (0.61 - 2)

Abbreviation: CI, confidence interval; OR, odds ratio.
aStatistically Significant at P < 0.05.
bValues are expressed as No. (%).

Rubella, Cytomegalovirus, and Toxoplasma are known
to cause infection in the uterus and are responsible for
abortion, stillbirth, premature infant, and congenital
anomalies (15). Diagnosis and timely treatment of these
infections can prevent the death of infants born from in-
fected mothers (16). Many studies have been done in this
regard in Iran. In a case-control study, Ebadi et al. (2011)
reported a significant relationship between abortion and
infection with Cytomegalovirus (5). In another study con-
ducted on women with fetal loss in Ahwaz (2004), 25.28%
had IgG antibodies against Toxoplasma gondii (6).

In a study carried out by Janan et al. (2013) in Rasht,
IgM-CMV and IgG-CMV were studied in women with spon-
taneous abortion. They reported that the high titer of IgM-
CMV and IgG-CMV plays the most important role in recur-
rent pregnancy loss (17). In another study, Ebadi et al. (2011)
in Jahrom reported the significant association of preva-
lence of Rubella with recurrent spontaneous abortion (5).
Therefore, our study is compatible with these studies. Non-
pregnant women with the healthy immune system in most
cases of this disease require no treatment. However, if a
pregnant woman is in the acute phase of the disease, she
should immediately be treated.

Serological and molecular methods for the detection
of Rubella, Cytomegalovirus, and Toxoplasma infection in
mother and fetus are two basic pillars and are commonly

used in most studies. Wan et al. (1996) showed that ELISA
is a suitable method for the diagnosis of congenital Cy-
tomegalovirus infection (18). Typically, IgM antibodies are
produced after primary infection, but they also appear af-
ter non-primary infections and therefore their identifica-
tion has no diagnostic value. However, the presence of
IgM with the low avidity of IgG is a safe serologic index
for primary infection. The study of Dualard et al. (2011)
showed that most cases of low IgG avidity were observed
in positive IgM cases. The high titer of IgG predicts a low
IgM avidity, and these two serological data provide useful
clinical information for determining the type of Rubella,
Cytomegalovirus, and Toxoplasma infection during preg-
nancy (19).

Considering that factors such as population density,
poor health, and socioeconomic status affect women’s im-
munity to Rubella virus, in different countries, according
to the sensitivity of women, vaccination is planned. Com-
paring these results with studies in other parts of Iran, no
significant difference was observed. According to the re-
sults obtained in this study, suggestions can be made a fol-
lows: accurate serological tests before marriage; accurate
serological tests before, during, and after pregnancy; con-
tinuous and repeated training for women, especially in vil-
lages.
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