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ABSTRACT
TORCH (Toxoplasmosis, Rubella, Cytomegalovirus, and Herpes
Simplex) infections are diagnosed by examining the blood for the
presence of antibodies of the IgM, and IgG classes to the pathogens of
toxoplasmosis, rubella, cytomegalovirus, and herpes. Determine the
concentration of antibodies to the listed pathogens. If there are
antibodies, this does not mean that the person is necessarily sick. This
may mean that he once had this infection and is immune to it. However,
if the number of antibodies to a particular infection is very high or
increases over time, this already indicates the activity of the process.
Moreover, clinically, the disease may not manifest itself or manifest
itself in dim, erased forms. The severity of the external manifestations of
the disease is in no way connected with the danger of its impact on the
fetus. With a pronounced disease, the fetus can remain healthy, and,
conversely, in the absence of clinical manifestations, the fetus may or
may not be severely affected. Antibodies of Class IgM in the blood
appear 2-4 weeks after infection and disappear after 3-9 months. By 3-4
weeks, antibodies of the IgG class appear, and their concentration
gradually increases and reaches a peak by 2-5 months from infection.
Antibodies of the IgG class remain in the blood for a long time,
sometimes for life. If a woman planning a pregnancy, as well as a
pregnant woman up to 12 weeks of gestation, is found to have negative.
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1. Introduction
Many reasons can be attributed to bad obstetric history (BOH) which could be infections, hormonal,
genetic, and many other factors. Specifically, infection is one of the manageable factors that can be
prevented or cured [1]. Bad obstetric history (BOH) has many social and psychological impacts on family
life, specifically the mother's life and it is more obvious in eastern societies [2]. The most common
infections connected to BOH are Toxoplasma Gondi, rubella, cytomegalovirus, and herpes simplex virus
and all can be acquired for testing by TORCH test. Such test is frequently asked to be conducted by many
gynecologists and obstetricians around the world for women with BOH, especially after suffering from
unexplained abortion(s) [3]. This test is conducted serologically by measurement of serum IgG and/or IgM
antibodies titer for suspected microbial infections to implicate one (or more) of these microbes in BOH
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condition [4].
2. Patients, material, and methods
The included data in this study were collected from 2009-2010 Al-Salam teaching hospitals' immunology
laboratory records, all patients are women (aged from 20-37 years) who suffered at least once from
spontaneous miscarriage [5]. The data include 2130 female patients; all patients are tested for the collected
TORCH tests which include anti-toxoplasma gondii IgM antibodies, anti-rubella virus IgM antibodies, anticytomegalovirus IgM antibodies, and anti-herpes simplex IgM antibodies in patient's serum using ELISA
method as referred by treating gynecologists [6]. The testing methods are conducted by using ELISA kits
from BioMerieux company using the instructions as supplied by the company inserts, and the tests are
conducted using the ELISA BioTek ELX-800 instrument. Knowing that the accuracy rate of used kits is
97.4% for anti-Toxoplasma gondii IgM antibodies, anti-rubella IgM antibodies, anti-CMV IgM antibodies,
and 97% for anti-Herpes simplex IgM antibodies [7].
In the 70s of the last century, a group of infections was identified, the peculiarity of which is that being
relatively harmless to adults and children, they become extremely dangerous for pregnant women [8]. This
group of infections is usually called TORCH infections, after the first letters of the Latin names of the
infections included in it. This abbreviation stands for: TO - toxoplasmosis (Toxoplasmosis); R - rubella
(Rubella); C - cytomegalovirus infection (Cytomegalovirus); H - herpetic infection (Herpes simplex virus)
[9].
A feature of TORCH infections is that when they infect a woman during pregnancy, they can have a
detrimental effect on all systems and organs of the fetus, especially on its central nervous system, increasing
the risk of miscarriage, stillbirth, and congenital deformities of the child [10]. Perinatal infections account
for approximately 2-3% of all congenital fetal anomalies. Most infections are dangerous when they first
become infected during pregnancy. Herpes recurrences can be dangerous during childbirth and in the
postpartum period. Often, infection of a pregnant woman with TORCH-complex infections is a direct
indication for termination of pregnancy [11].
3. RESULTS AND DISCUSSION
The overall results showed a small number of positive cases in the overall sample of 2130 subjects (figure
1). The highest values were shown in cytomegalovirus and the lowest was associated with toxoplasmosis
gondi.
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Figure 1. Individual results of ELISA cut-off value representative of overall cases. The dotted line
represented the cut-off value above which is where the positive cases lie.
The percentage of positive cases in the overall sample revealed that the prevalence of CMV was the highest
and was up to 16% of overall cases and toxoplasmosis was the lowest at 4% (see Table1)
Table 1. The prevalence of the studied virus in subjects included in the study.

Virus type
Toxo
CMV
Rub
Herps

No. of Positive cases
(%)
84 (4)
337 (16)
309 (15)
269 (13)

ELISA cut-off values of overall cases have shown that the herpes virus has shown significantly higher
(p<0.05) values than toxoplasmosis, rubella, and herpes. The results also confirmed that cytomegalovirus is
significantly the lowest among the studied virus (Figure 2).

Figure 2. The cut-off value of the studied virus in overall cases. Data expressed as mean±SD, *#p<0.05.
The correlation between total samples of each virus and others revealed a weak positive correlation between
cytomegalovirus compared to Rubella or herpes simplex while the correlations were negligible between
rubella and herpes simplex. Alongside, the correlation has shown a negligible association between
toxoplasmosis compared to cytomegalovirus Rubella or herpes simplex (see Table 2)
Table 2. The correlation between total samples included in the study.

Correlation
(n=2130 sample)
Toxoplasmosis
CMV

CMV
0.07

Rubella Virus
0.04
0.3

Herpes Simplex
0.01
0.1
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0.06

When positive cases were plotted separately (Figure 3), the result revealed that herpes viral infection is
significantly (p<0.05) higher than that of rubella or cytomegalovirus, or toxoplasmosis gondi. Rubella has
shown the lowest value compared to cytomegalovirus or toxoplasmosis gondi.

Figure 3. The cut-off value of the studied virus in positive cases (cut-off value ≥1). Data expressed as
mean±SD, *#p<0.05.
Toxoplasmosis is a widespread disease caused by the intracellular protozoan parasite Toxoplasma gondii.
The primary host of Toxoplasma, in whose body this parasite reproduces, is a domestic cat, which most
often becomes a source of human infection. In addition, the human infection can also occur through food
contaminated or contaminated with parasite oocysts [12]. The disease can be transmitted to the fetus
transplacentally from an infected mother. Cases of infection transmission during blood transfusion and
organ transplantation are described [13].
Almost 30% of people in the world are infected with toxoplasmosis. In adults, toxoplasmosis is often
asymptomatic, sometimes there may be a headache, tonsillitis, asthenia, and in rare cases, lymphadenitis. In
exceptional cases, Toxoplasma can cause myocarditis, hepatitis, pneumonia, meningoencephalitis, and eye
damage. After the illness, a stable immunity to Toxoplasma is developed [14].
Toxoplasmosis is a danger in the primary infection of a woman during pregnancy. If a woman had the
disease before pregnancy (at least six months), her unborn child is not threatened by toxoplasmosis, but if a
woman was infected during pregnancy, then much depends on how long the pregnancy toxoplasma entered
the body of a pregnant woman [15]. The most dangerous is considered to be infected with toxoplasmosis in
the first trimester. In these cases, congenital toxoplasmosis often leads to the death of the fetus or the
development of severe lesions of the eyes, liver, spleen, and nervous system of the child.
The frequency of fetal infections varies depending on the period of pregnancy at which the infection of the
mother occurred:
•
less than 5% when the mother is infected in the first trimester;
•
more than 60% when the mother is infected in the third trimester.
•
If the mother becomes infected later in pregnancy, the risk of transmission to the fetus is very high,
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but the risk of severe damage to the fetus is reduced.
•
If a woman has not had toxoplasmosis, then infection during pregnancy can be prevented by
observing basic hygiene rules:
•
During pregnancy, there should be no contact with cats, especially young ones, because cats
infected with toxoplasmosis also develop immunity to it with age.
•
To exclude work with the earth in the garden, if it is impossible to completely abandon them, then it
is necessary to work only with gloves [16].
•
All vegetables, fruits, and herbs must be thoroughly washed before use.
•
Avoid contact with raw meat, all meat dishes must be thoroughly boiled or fried.
•
The diagnosis of toxoplasmosis is made based on clinical data and laboratory examination data
(determination of antibodies to Toxoplasma gondii in the blood).
Rubella is a viral infectious disease transmitted by airborne droplets. The incubation period for rubella is
from 11 to 24 days, and the sick person poses a danger to others, starting from the 7th day after infection
and up to the 6th day from the moment the rash appears [17]. The disease usually has a benign clinical
course, with rare complications. Symptoms are moderate and are characterized by fever, malaise, skin
rashes, and conjunctivitis is possible. The disease is usually accompanied by an increase in lymph nodes.
After an infection, persistent immunity develops [15]. Women who have recovered from rubella have a high
level of protection against reinfection. With reinfection during pregnancy, the risk of infection of the fetus
is minimal [16]. Reinfection occurs more frequently in vaccinated people than in those who have had the
disease.
Rubella infection in a pregnant woman is deadly to the fetus. The risk of infection of the fetus decreases
with increasing gestational age: the highest risk occurs when the mother is infected during the first two
months of pregnancy (40-60%), then it progressively decreases during the fourth and fifth months (10-20%)
[13]. Infection in the first trimester is an indication of termination of pregnancy [18]. If rubella infection
occurred in the second or third trimester of pregnancy, then, as a rule, there are no irreparable consequences
for the fetus, but its growth retardation and other disorders are possible [19]. Finally, when infected with
rubella in the last month of pregnancy, a child may be born with manifestations of rubella, after which it
proceeds in the same way as in children infected after birth, and usually does not cause serious
consequences.
Cytomegalovirus infection is an infectious disease caused by cytomegalovirus (CMV). The incidence in the
US is as high as 60-70% and nearly 100% in parts of Africa. Most people (40-90%) acquire a primary
cytomegalovirus infection during childhood or adulthood [6]. The infection can be transmitted sexually,
through saliva, transplacentally from a pregnant woman to a fetus, during organ transplantation.
Cytomegalovirus infection can be primary or secondary. After the primary infection, a latent phase occurs,
during which the virus can reside in B-lymphocytes. Possible subsequent reactivation of the virus during
pregnancy reduced immunity, and immunosuppressive therapy [9].
However, if primary CMV infection occurs during pregnancy, the consequences can be catastrophic [20].
The problem is exacerbated by the fact that the risk of intrauterine transmission of CMV is quite high - the
infection occupies one of the first places in intrauterine infection of the fetus. Moreover, infection of the
fetus can occur in different ways, not only from a sick mother but also from the father at the time of
conception, since CMV may be contained in male sperm [5]. However, most often CMV enters the fetus
either through the placenta or through the fetal membranes. Infection of the child can occur during
childbirth when passing through the infected birth canal of the mother and while breastfeeding, but this
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option is much less dangerous and, as a rule, does not lead to serious consequences for the child [21].
Herpes is a group of viral infections caused by the herpes simplex virus (HSV). HSV is a DNA-containing
virus morphologically similar to other viruses of the Herpetoviridae family [22]. There are two types of
HSV, with different biological and epidemiological characteristics. Type I affects the mucous membranes
of the eyes, mouth, and nose and is one of the causes of severe sporadic encephalitis in adults. Type II in
most cases affects the genitals (the so-called urogenital herpes) [23]. HSV is transmitted by airborne
droplets and sexually, as well as transplacental from a pregnant mother to her fetus [24]. In the case of a
neglected chronic course of the disease, both types of herpes can be manifested by lesions not only of the
skin and mucous membranes, but also of the central nervous system, eyes, and internal organs. As with all
TORCH infections [25].
4. CONCLUSION
The results of the present study have shown the inconclusive outcome of the superiority of one virus in their
contribution to the miscarriage, however, Herpes Simplex seems to be the major and rubella the minor
contributor to abortion. Despite that these results are not clear-cut and further larger sample multi-center
studies need to be conducted to clarify the outcome.
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