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ABSTRACT
: [XTSE TORCH syndrome is responsible for 2% to 3% of all congenital anomalies caused by Toxoplasma
Received: 17 Jun 2022 : gondii (T. gondii), rubella virus (RV), cytomegalovirus (CMV), and herpes simplex virus (HSV). The current
Accepted: 23 Jul 2022 : study aims to determine the prevalence of TORCH infection in women in Mashhad City, Iran.

Available Onfine: 010t 2022 This cross-sectional study was conducted on 417 patients who were referred to 3
: laboratories in Mashhad City, Iran. The laboratory data were collected from April 2016 to March 2020 to
detect the specific immunoglobulin G (IgG) and immunoglobulin M (IgM) against the TORCH syndrome.
TS The specific IgG antibodies were found to be positive for CMV in 402 cases (96.4%), RV in 394
cases (94.5%), and T. gondii in 80 cases (19.2%). Moreover, 7 (1.6%) of the participants were found to be
positive for anti-CMV IgM, 6 (1.4%) for anti-IgM RV, and 8 (1.9%) for anti-IlgM T. gondii. In addition, the
relationship between age and anti-T. gondii IgG in the age group of 37-47 years was 6. 44 times higher

Key words: than the age group of 17-27 years. The relationship between age and anti-CMV IgG in the age group of
Toxoplasma, Rubella, :  27-37 years was 4.13 times higher than in the age group of 37-47 years.

Cytomegalovirus, [@TEIERT All women in their reproductive age should be regularly screened for TORCH syndrome to
TORCH, Iran i prevent congenital TORCH syndrome.
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Introduction

ongenital defects are a worldwide concern.

It is also the primary cause of mortality in

infants in both developing and developed

countries. A variety of abnormalities are

due to genetic inheritance and environ-
mental factors. Infection during pregnancy plays a sig-
nificant role in the development of major birth defects.
One of these infections is toxoplasmosis, other agents,
rubella, cytomegalovirus, and herpes simplex (TORCH)
syndrome which will not harm the fetus if detected and
treated promptly [1-3]. The term TORCH refers to infec-
tious agents that can be transmitted to a child by vertical
infection, either intrauterine or post-natal. Primary infec-
tions associated with some TORCH pathogens during
pregnancy, especially in the first trimester, are associated
with an increased risk of miscarriage, stillbirth, steriliza-
tion, preterm delivery, congenital anomalies, and transient
or chronic fatal disease. The risk of this disorder is de-
pendent on gestational age and pathogens [4]. Primary
infections are more harmful compared to secondary in-
fections during pregnancy [5]. TORCH syndrome can
lead to spontaneous abortion or severe birth defects in the
fetus [2, 3]. This infection is responsible for 2% to 3% of
all congenital anomalies. Mental retardation is one of the
major complications that will impose a significant eco-
nomic burden on society and the family [6, 7].

TORCH is associated with several factors and occurs
at various stages of pregnancy. Toxoplasma gondii (T.
gondii), rubella virus (RV), cytomegalovirus (CMV), and
herpes simplex virus (HSV) types 1 and 2 are known as
the TORCH syndrome that leads to neonatal mortality
worldwide [8-10]. The majority of these pathogens do
not affect the mother¢ however, they have disastrous con-
sequences for the fetus [10, 11]. Accordingly, it will be
difficult to diagnose this syndrome in pregnant mothers.
Measuring immunoglobulin M (IgM) antibodies against
TORCH is a way to detect an early infection [12].

If a growing fetus becomes infected with a TORCH
agent it may cause a miscarriage, stillbirth, fetal growth
retardation (intrauterine growth retardation), or congenital
malformation. Lethargy, fever, nutritional problems, hep-
atosplenomegaly, and low hemoglobin levels are some of
the symptoms and clinical findings in newborns infected
with TORCH agents. Moreover, petechiae or purpura
may develop on the skin in infected infants. Yellow skin,
whites of the eyes hemolytic anemia, thrombocytopenia,
jaundice, and chorioretinitis can be observed in infected
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infants. Other abnormalities may occur, depending on the
fetal development stage at the time of infection and the
severity of the infection [13, 14].

According to different results obtained from screening
experiments, the prevalence of TORCH factors is depen-
dent on geographical area, economics, and culture [15,
16].

T gondii is a parasitic infection and zoonotic disease
that cause TORCH syndrome. TORCH syndrome symp-
toms range from asymptomatic findings to chorioretinitis
[17], hearing impairment, hydrocephalus, and fetal psy-
chomotor disorders [18]. Toxoplasma infection is preva-
lent in China due to its special diet [19]. Because of the
adverse effects of this infection on the fetus, it is critical
to diagnose infected women before pregnancy to prevent
fetal disorders.

RV is a viral disease with mild or asymptomatic and
even catastrophic consequences in the fetus [14]. RV
can transmit through respiration and mother-fetal verti-
cal transmission [20]. This is one of the most important
causes of TORCH syndrome. In the first 12 weeks, the
fetal infection rate exceeds 80%, to be reduced to 25% by
the end of the second quarter. On 27 to 30 weeks, it may
increase up to 35% [14].

CMV is one of the major causes of congenital anomalies
in newborns and is associated with severe fetal abnormal-
ities, such as chorioretinitis, sensorineural deafness, and
cerebral palsy [21, 22].

The prevalence of this syndrome varies based on geo-
graphical areat however, Southeast Asia and sub-Saharan
Africa have the highest mortality rates from these infec-
tions [23]. A general national study that involves TORCH
effects on pregnant women and investigates whether they
are associated with adverse pregnancy outcomes is not
available, to the best of our knowledge. Since our country
is also in a high-risk region, research in this field is neces-
sary. The present study aims to determine the prevalence
of TORCH infection in Mashhad City, Iran in women of
their reproductive age.

Materials and Methods

This study evaluated the serological records of 417
women of reproductive age who were admitted to 3 labo-
ratories in Mashhad City, Iran from April 2016 to March
2020. The subjects were women of reproductive age with
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Table 1. Seroprevalence of TORCH IgG and IgM among 417 women of reproductive age

No. (%)
Pathogens 1gG I1sM
Positive Negative Positive Negative
cmv 402(96.4) 15(3.6) 7(1.6) 410(98.4)
Rubella 394(94.5) 23(5.5) 6(1.4) 411(98.6)
TOXO 80(19.2) 337(80.8) 8(1.9) 409(98.1)
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Abbreviations: CMV: Cytomegalovirus¢ TOXO: Toxoplasma¢ TORCH: Toxoplasmosis, other agents, rubella, cytomegalovirus, and herpes

simplex¢ IgG: Immunoglobulin G¢ IgM: Immunoglobulin M.

a mean age of 30. 8+5. 77 years, with a minimum age of
17 years and a maximum age of 47 years.

Immunoglobulin G (IgG) and IgM antibodies against 7.
gondii, CMV, and RV were assayed by the enzyme-linked
immunosorbent assay (ELISA) kit (Pishtazteb, Tehran,
Iran).

Statistical data were analyzed by the SPSS software,
version 23 along with the chi-square test. A 95% confi-
dence interval (CI) was estimated for each TORCH agent
in the positive patients.

Results

To determine the seroprevalence of TORCH infection,
417 women of reproductive age between 17 to 47 years
with a mean age of 30. 8+5. 77 were included. The study
found that a significant proportion of the participants had
antibodies against T. gondii, Rubella, and CMV. Specifi-
cally, 19.2% of the participants had anti-T. gondii IgG
antibodies, while 94.5% and 96.4% had anti-Rubella IgG

and anti-CMV IgG, respectively. A small percentage of
participants had IgM antibodies against these infections.
The prevalence of TORCH IgG and IgM was determined
in 417 women of reproductive age as shown in Table
1 and Figure 1, 2, 3, 4, 5, 6, which also illustrates the
prevalence of TORCH infection in three different age
groups.The relationship between age and anti-T. gondii
IgG was significant (P<0.05), as it was 6. 44 times higher
in the age group of 37-47 years compared with the age
group of 17-27 years (Table 2)¢ this is probable due to
more exposure to the pathogen. These results were not
significant for RV.

Discussion

There are comparatively less data on the exact spread
of TORCH infections among reproductive-age women
in different regions. TORCH syndrome can be asymp-
tomatic in women therefore, it is critical to diagnose the
infected women to prevent fetal complications [21, 22].
This study aimed to investigate the prevalence of TORCH
syndrome in women of reproductive age in Mashhad
City, Iran.

The seroprevalence of 7. gondii is prevalent in tropical
countries and in areas where raw or semi-raw meat or

Table 2. TOXO IgG seroprevalence in various age groups and the results of the chi-square test

No. (%)
TOXO IgG Chi-square Test
Positive Negative Total
17-27 years 15(18.8) 123(36.5) 138(33.1) X*=26.3
27-37 years 43(53.8) 186(55.2) 229(54.9) df=2
37-47 years 22(27.5) 28(8.3) 50(12) P=0.00

TOXO: Toxoplasma¢ IgG: Immunoglobulin G.
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Figure 1. Rubella IgG seroprevalence in various age groups
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Figure 3. TOXO IgG seroprevalence in various age groups
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Figure 5. CMV IgG seroprevalence in various age groups

contaminated food or water with cat fecal oocysts is con-
sumed [24, 25, 26]. For example, in India, the prevalence
of anti-T. gondii IgG in women of reproductive age has
been reported in the range of 25% to 28% [27, 28].
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Figure 2. Rubella [gM seroprevalence in various age groups
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Figure 4. TOXO IgM seroprevalence in various age groups
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Figure 6. CMV IgM seroprevalence in various age groups

Abbreviations: CMV: Cytomegalovirus¢ TOXO: Toxoplasmat
IgG: Immunoglobulin¢ [gM: Immunoglobulin M.

In previous studies in Iran, the seroprevalence of 7. gon-
dii infection was reported at 35% to 41% in the general
population [29]. Additionally, a study conducted on 2726
women of reproductive age in Tabriz reported that 26.5%
of them had T. gondii IgG antibodies, while only 0.4%
had IgM antibodies [30]. However, in our study, 19. 2%
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of cases were positive for IgG T. gondii, and 1. 9 % for
IgM T. gondii. It may be due to the different diet habits,
geography, and socio-economic characteristics of popula-
tions.

CMV is one of the most common viruses that can cause
congenital infections worldwide [31]. According to pri-
or studies in Iran, Mashhad City had one of the highest
prevalence rates of CMV IgG (99%) and IgM (0.25%)
[32]. The current study indicated that the anti-CMV IgG
and IgM antibodies were 96.4% and 1.6%, respectively.
As a result, it is critical to diagnose CMV in women of
childbearing age to prevent fetal defects [33].

A maternal screening of TORCH infection study was
conducted on cases of fetal growth restriction in Japan,
which concluded that only the CMV antibodies test can
be considered in maternal serum [34].

Although, RV infection is a harmless dermatitis disease
in childhood, during pregnancy (especially in the first 12
weeks) can result in congenital rubella syndrome, severe
birth defects, and miscarriage [35]. Depending on the suc-
cess of vaccination programs, the seroprevalence of RV
antibodies among reproductive-age women is different in
each country. For example, in India, 83. 4% were sero-
positive for rubella IgG antibodies, and 94% of Turkish
women were seropositive [36, 37].

A study conducted in Tabriz City, Iran revealed that 89.
4% of women had RV IgG antibodies and 0. 5% had IgM
antibodies [30]. In the present study, the rubella IgG rate
was 94.5%, which shows that we were more successful
than other areas of Iran in vaccination programs¢ how-
ever, we still have to spread our coverage.

According to our study, the seroprevalence of TORCH
syndrome among women of reproductive age in Mashhad
City, Iran was relatively low* however, it varies in differ-
ent geographic areas.

Although TORCH syndrome can cause a mild illness
in women, intrauterine infections during pregnancy can
lead to serious complications in the fetus. Hence, during
pregnancy and at childbearing age, serological tests (titers
of both IgM and IgG antibodies) are essential to screen
and prevent congenital malformations [38].

Conclusion
Although seroprevalence of TORCH syndrome among

women of reproductive age in Mashhad City, Iran was
relatively low, to avoid unfavorable fetal outcomes, all

October 2022. Vol 28. Issue 4

women of reproductive age should be screened for the
TORCH complex.

Our study was conducted on a limited number of sam-
ples and only in the City of Mashhad, Iran. Also, there
were little laboratory data on HSV infection as one of
the pathogens of TORCH syndrome. Expanding this
study throughout the country and understanding the main
causes of this syndrome in Iran will help to alleviate con-
cerns about the percentage of congenital defects with in-
fectious causes.
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