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RESUMO

A infecgdo da toxoplasmose é causada por parasitas protozoarios intracelulares chamados Toxoplasma
gondii. O animal e o humano podem sofrer as infec¢bes por diferentes vias. Algumas pessoas com status
imunocomprometido estdo em alto risco de infeccdo; exemplos desses grupos sédo gestantes, fetos e recém-
nascidos. Este estudo teve como objetivo avaliar o papel da infec¢céo por toxoplasma na manifestacdo de abortos
e outros disturbios congénitos entre mulheres casadas com idades entre 18 e 45 anos na cidade de Maysan (no
sul do Iraque). Os critérios de inclusdo incluem o grupo de estudo com histérico de infec¢do por Toxoplasma
gondii (100 mulheres) e, para controles, aqueles que estavam livres de toxoplasmose (100 mulheres). Os critérios
de excluséo foram gestantes, solteiras e portadoras de doencas imunossupressoras. As amostras de soro foram
testadas quanto a IgG e IgM contra antigenos de Toxoplasma gondii usando o sistema de imunoensaio
automatico Biomerieux Mini VIDAS, que dependia do principio da tecnologia Enzyme Linked Fluorescent Assay
(ELFA). O estudo revelou que as mulheres néo abortadas infectadas eram 14 (14%), enquanto as mulheres néo
abortadas nédo infectadas eram 24 (24%). As mulheres infectadas com um caso de aborto foram sessenta
(60,0%), enquanto as mulheres néo infectadas com um caso de aborto foram 40 (40,0%). As mulheres infectadas
gue tiveram dois casos de aborto e aquelas infectadas que tiveram mais de dois casos de aborto foram 26 (26%)
e 14 (14%), respectivamente. Houve diferenca estatisticamente significante entre mulheres infectadas e nédo
infectadas em relagdo ao aborto (p <0,01). Verificou-se que houve diferencas altamente significativas entre
mulheres infectadas e ndo infectadas em relacdo a anomalias e partos por cesariana (valor de p = 0,001). Houve
diferenca estatisticamente significante (valor de p = 0,01) entre mulheres infectadas e ndo infectadas em relacédo
ao parto com ou sem bebés prematuros.
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ABSTRACT

Toxoplasmosis is a disease caused by intracellular protozoan parasites called Toxoplasma gondii. The
animal and human could suffer from infections through different routes involving diets, non-hygienic habit,
contacts to soil, as well as blood transfusions and organs grafting. Some people with immune-compromised status
are at a high risk of infection; examples of these groups are preghant women, fetuses, and newborns. This study
aimed to evaluate the role of Toxoplasma infection in the manifestation of abortions and other congenital
disturbances among married women aged 18 to 45 years in Maysan city (in the south of Iraq). Inclusion criteria
include the study group with a history of infection with Toxoplasma gondii (100 females) and for controls, those
who were free from toxoplasmosis (100 females). Exclusion criteria were pregnant women, unmarried women,
and those suffering from immunosuppressive diseases. The serum samples were tested for IgG and IgM against
Toxoplasma gondii antigens by using the Biomerieux Mini VIDAS automated immunoassay system, which
depended on the principle of Enzyme-Linked Fluorescent Assay (ELFA) technology. The study revealed that
infected non-aborted women were 14 (14%), while non-infected non-aborted women were 24 (24%). Infected
women with one case of abortion were sixty (60.0%), while non-infected women with one case of abortion were
40 (40.0%). The infected women who had two abortion cases and those infected ones who had more than two
cases of abortions were 26 (26%) and 14 (14%), respectively. There was a statistically significant difference
between infected and uninfected women regarding abortion (p < 0.01). It has been found that there were highly
significant differences between infected and non-infected women concerning anomalies and deliveries by
cesarean sections (p-value = 0.001). There was a statically significant difference (p-value =0.01) between infected
and non-infected women concerning their deliveries with or without premature babies.
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1. INTRODUCTION:

Toxoplasmosis is a disease caused by
Toxoplasma gondii that can infect animal and
human (Lu et al.,, 2015; Robert-Gangneux and
Darde, 2012).

T. gondii divided into three stages:
tachyzoites, bradyzoites (tissue cysts), and
sporozoites (in cats’ feces). It can be transmitted
by ingestion of contaminated fruit, vegetable,
under-cooked meats, unpasteurized milk as well
as low hygiene around food and cook-wares.
Another route of transmission is through contact
with contaminated soil or by changing the cat litter
box (Kaakour et al.,2019 ; Soares and Caldeira,
2019). Around 30% of the world’s population is
assumed to be infected with T. gondii (Montoya
and Liesenfeld, 2004).

In  immune-competent humans, the
toxoplasmosis is commonly asymptomatic. Still, it
can be fatal in immune-compromised persons,
such as patients with HIV and cancer in addition to
organ transplant recipients and pregnant women
(Lu et al., 2015; Agrawal et al., 2014).

T. gondii causes encephalitis and
neurologic defects, and it can affect the heart,
inner ears, eyes (chorioretinitis), and liver.
Although rare, congenital toxoplasmosis (infection
of the infant) leads to ocular (retinochoroiditis) or
severe permanent neurological disease, as well as
brain and cardiac anomalies (Montoya, 2002). The
clinical effects of toxoplasmosis among pregnant
women are various. Such women may suffer from
spontaneous abortions, stillbirth, intrauterine

growth retardation, deliveries of premature babies
and anomalies in fetus. Furthermore, it has been
suggested that Toxoplasma infections have some
undesired implications on the capacity of the
reproductive organ in both males and females
(Flegr, 2013).

The infection of pregnant women with the
Toxoplasma parasite is linked to exposure to cats
and the age. This infection can lead to delivery
with cesarean section and to Toxoplasma infected
newborn (Kaakour et al., 2019).

The study aimed to investigate the possible
association between toxoplasmosis and some
congenital disturbances among women who
attended at Al. Sadr Teaching Hospital in Maysan
city.

2. MATERIALS AND METHODS:

After finding the female eligible for the
present study, she was explained the nature of the
study and consent was sought. Those willing to
give the consent and able to cooperate brief
history were taken from them in the college of
Nursing.

2.1. Study design

A case-control research was conducted in
Al. Sadr Teaching Hospital, from July 2019 to
February 2020. The study applied to married
women aged 18 to 45 years with the exclusion of
pregnant and unmarried women and those
suffering from immunosuppressive diseases. A
total number of 200 females were categorized into
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two groups: Study group included 100 females
who were infected with Toxoplasma gondii,
another (control) group including 100 non-infected
women, and without previous history of infection
with toxoplasmosis.

2.2. Procedure

Five milliliters of antecubital venous blood
was collected from each female in a sterile test
tube and left for 30 minutes at room temperature
until the clot has appeared in the blood. Then
these blood samples were centrifuged to 4000
round/minute (for 10 minutes) to separate the
serum. Sera were stored at -20°C till tested.

The serum samples were tested for IgG and
IgM against Toxoplasma gondii antigens by using
Biomerieux Mini VIDAS automated immunoassay
system, which depended on the principle of
Enzyme Linked Fluorescent Assay (ELFA)
technology.

2.3. Statistical analysis

Statistical analysis was done using the
statistical package for social sciences (SPSS
version 18). Chi-square tests and descriptive
statistics were applied to measure the frequencies
and levels of significance—the values considered
to be significant if P value < 0.05.

3. RESULTS AND DISCUSSION:

According to the findings in Table 1, it was
revealed that the majority of infected women were
located in the 21-25 years age group (38%).
Almost more than half numbers of infected women
were found in the first two groups compared to
other groups. These results indicated that
toxoplasmosis has occurred at an early age, more
than the old ages of women in the current study.
The findings have disagreed with many studies
which found out that, the raised level of
Toxoplasma infection was among 35-45 age
groups, in comparison with a reduced rate of
toxoplasmosis at 15-19 age groups (Al-Kalaby et
al., 2016; Sroka et al., 2010; Jassam, 2010; AL-
Ani, 2012; Al-Harthi et al., 2006).

The indication of Table 1 was in
agreement with findings of other studies, which
demonstrated that the infection of Toxoplasma
parasite was higher in the younger ages (Suhaila,
2008; Tasawar et al., 2012). More upper
infections that occur in young individuals may be
due to the association with poor sanitary habits

and lower immunity against this Toxoplasma
gondii (Jones et al., 2008).

Table 2 revealed that infected non-
aborted women were 14 (14%) while non-infected
women who had not any abortion history were 24
(24%). Sixty (60.0%) positive women had a history
of one case of abortion while 40 (40.0%) negative
women had a previous one abortion. According to
the table, the infected women with a history of two
abortion cases were 26 (26%), while those non-
infected women who had the same number of
abortions were 18 (18%). In the case of more than
two abortion histories, the number of infected
women was 14 (14%), while negative women for
toxoplasmosis were 4 (4%). The comparative
evaluation of these results indicates that there was
a significant difference (p < 0.01) between non-
infected and infected women with abortion.

The present study demonstrated that
there was statically significant (p-value = 0.01)
when applied cross-tabulation between infection
and abortion (Table 2). Simultaneously, Table 3
showed that 35 (35.0%) of infected women had
newborns with different anomalies compared to 14
(14.0%) of non-infected women (p-value = 0.001).
These results were in line with several studies
which indicated a correlation between infection
with toxoplasmosis and congenital anomalies as
well as previous history of abortion (Al-Kalaby et
al., 2016; Al-haris et al., 2014, Mugbil et al., 2014;
Amin et al., 2012; Mohamed et al., 2012).

The findings of data analysis, as showed in
Table 4 revealed that infected women with
cesarean section deliveries were 17 (17.0%) in
compared to 9 (9.9%) non-infected women who
had deliveries by cesarean section. Contrarily, the
infected women with standard deliveries were
noticeably less than non-infected women 29, 49,
respectively. Hence, the p-value was highly
significant  (0.005). These findings were
approximately in agreement with the study that
achieved in Lebanon (Kaakour et al., 2019).

The correlation between toxoplasmosis
premature babies was determined in Table 5
which revealed that there were 28 (28.0%) of
infected women had premature babies while non-
infected women were 11 (11.0%) only. The
significant difference was high (p-value = 0.01).
These findings were supported by another study,
which indicated that the associations between
prematurity and severity of congenital
toxoplasmosis, including severe eye and brain
disease (McLeod et al., 2012).
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4. CONCLUSIONS:

According to the study, it has been found

that the Infection of women with T.gondii is
associated with abortions and different anomalies
that occur in fetuses and newborns. This infection
may lead to cesarean section deliveries and
preterm births.
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Table 7. Distribution of the Women According to Toxoplasmosis and the ages

Toxoplasmosis
Age (years) P-value
Infected Uninfected
F 14 22
20 and Less
% 14.0% 22.0%
F 38 24
21-25
% 38.0% 24.0%
F 16 26
26-30
% 16.0% 26.0%
= 0 " Pearson
31.35 Ch_l-Square
% 10.0% 14.0% =0.07
Ns
F 18 12
36-40
% 18.0% 12.0%
F 4 2
41-45
% 4.0% 2.0%
F 100 100
Total
% 100% 100%

F = Frequencies; % = Percentages; Ns = Non-Significant;
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Table 2. Demonstration of the association between Toxoplasma infections and the Number of

Abortions
Number of Abortion Infected | Uninfected P-value

F 14 24

None
% 14.0% 24.0%
= 60 40 Pearson Chi-Square

One =0.01
% 60.0% 40.0%

. F 26 18 (S)

Twice
% 26.0% 18.0%
F 14 4

Three and more

% 14.0% 4.0%

F = Frequencies; % = Percentages; S = Significant;

Table 3. Demonstration of the Association between Toxoplasma infections and the Anomalies

_ Toxoplasmosis
Anomalies - P-value
Infected Uninfected
F 35 14 _
Yes Pearson Chi-
% 35.0% 14.0% Square
= 34 51 =0.001
None (Hs)
% 34.0% 51.0%

F = Frequencies; % = Percentages; Hs = Highly Significant;

Table 4. Demonstration of the Association between Toxoplasma infections and Cesarean Sections

_ Toxoplasmosis
Cesarean Sections : P-value
Infected Uninfected
F 17 9
Yes Pearson Chi-
= 29 49 = 0.005
None (Hs)
% 29.0% 49.0%

F = Frequencies; % = Percentages; Hs = Highly Significant;
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Table 5. Demonstration of the Association between Toxoplasma infections and Premature Babies

Toxoplasmosis P-value
Premature Baby :
Infected Uninfected
v F 28 11 Person Chi-
es Square
0, 0, 0,
% 28.0% 11.0% 001
F 37 56 (S)
None
% 37.0% 56.0%

F = Frequencies; % = Percentages; S = Significant;
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