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Abstract
Toxoplasma gondii is a critical zoonotic protozoan infection associated with comorbidity on
pregnancy and fetus. This study evaluated over a year the sero-prevalence of T. gondii among
multiparous pregnant women undergoing antenatal care at Beni-Suef University’s Hospital, and
estimated the risks for infection. All patients were subjected to immunological detection of both
IgG & IgM anti-toxoplasmosis antibodies using ELISA. Out of 300 females, anti-T.gondii anti-
bodies were detected in 20% (n=60) of cases. Of 60 seropositive cases, IgG+ve, IgM+ve and
both 1gG+ve and IgM+ve were detected in 56.6% (n=34), 23.3% (n=14) and 20% (n=12) res-
pectively. Positive cases were common in age groups 30-40 (45%) and 20-30 (43.3%). 50% of
positive patients suffered from first trimester abortion (p=0.005). History of the previous obstet-
ric outcome was a predictive factor (p =0.002) for infection. None of other variables were risks.
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Introduction

Toxoplasma gondii is an obligate intracel-
lular protozoon that infects warm blooded
animals including human. About 30% of
people are chronically infected worldwide
(Liu et al, 2009). While human infection can
occur via ingestion of tissue cysts from in-
fected meat, most human infection comes
from oocysts, cats are the only definitive
host, and thus shedding of oocysts by cats
provides the ultimate source of toxoplasmo-
sis (Elsheikha and Morsy, 2009). So, felines
serve as definitive hosts, while all other ver-
tebrates, including man act as intermediate
hosts of the parasite with disseminated tissue
infections (Lilly and Wortham, 2013). The
parasite is distributed worldwide and has
significant impact not only on animal pro-
duction but also on public health worldwide
(Bamba et al., 2017). T. gondii can cross the
placenta causing congenital toxoplasmosis
with a worldwide distribution (Eissa et al,
1990; Bamba et al, 2017).
The infection may lead to spontaneous abo-
rtion, stillbirth, neonatal death, premature la-
bor or congenital anomalies (Sudan et al,
2013), as well as serious progressive visual,
hearing, motor, cognitive and neurological
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child problems (Peyron et al, 2015). Thus,
rapid diagnosis of acute infection during
pregnancy proved essential to assess risk of
vertical transmission and prevention of ex-
pected complications (Saki et al, 2015) us-
ing immuno-assay for detection of toxo-
plasmosis antibodies proved to be simple
and helpful (Kim et al, 2017).

The present study aimed to detect the sero-
prevalence of T. gondii among out-patient
pregnant women attending the antenatal care
unit, Beni-Suef University’s Hospital.

Subjects, Materials and Methods

Study design and population: A cross sec-
tional study was performed over a year on
300 pregnant women attending Beni-Suef
University Hospital for antenatal care. Tar-
get population was multiparous pregnant
women with history of abortion or full term
baby. Women with history of clinical sys-
temic or physical causes of fetal wastage,
hypertension, diabetes or Rh incompatibility
HIV patients or infected with any autoim-
mune disease that interferes with antibodies
detection were excluded. Patients were di-
vided according to previous pregnancies
outcome into four groups.



Gl: included women with history of 1% tri-
mester abortion (<12 weeks gestation), GII:
women with history of 2" trimester abortion
(13-26 weeks gestation), GlII: women with
history of intrauterine fetal death and GIV,
women with history of normal full term ba-
by as a control.

Ethical guidelines: Patients were informed
about the study purpose and its consequenc-
es. Samples collection wasn’t done except
by their approval which was in accordance
with the 1964 Helsinki declaration.

Data collection: Predesigned questionnaire
sheets were filled out on each patient includ-
ing sociodemographic data as age, residen-
ce, education level, occupation and obstetric
history.

Samples: Venous blood samples were col-
lected, left to stand, centrifugation at 3000
rpm for 4 minutes and then serum was sepa-
rated and stored in a labeled clean Eppen-
dorf tubes at -20°C till needed.

Immunoassay: Sera were measured for
ELISA IgG & IgM using inactivated antigen
by using NovaLisa™ ELISA kits (Nova Tec
Immundiagnostica GmbH, Dietzenbach/Ger-
many) after the manufacturers’ instructions.

Statistical analysis: Data were analyzed us-
ing SPSS software version 18, (Chicago, Ill-
inois, USA). Frequency distribution and de-
scriptive statistics were presented by M=SD.
Univariate analysis detected risk factors as-
sociated with positive anti-T. gondi antibod-
ies. Comparison was done using Chisquare
and t-test. P less than 0.05 were significant.

Results

Among 300 antenatal care multiparous
women with age ranged from 15 to 40 years
old (27.9+7.1), T. gondii antibodies were
detected in 60 (20%) cases. They were Ig
G+ve (56.6%), Ig M+ve (23.3%) and both Ig
G+ve and Ig M+ve (20 %). Old toxoplasmo-
sis (only IgG+ve) was highest in Glll and
GIV (80% & 58.8%, respectively) & low in
GIl (50%). Acute infection (only IgM+ve)
was high in Gl & G IV (26.6% & 23.5%,
respectively). Acute infected women
(IgG+ve & IgM+ve) were common in GlI
(37.5%) and Gl (20%).

Characteristics and risk factors for sero-
positive cases: As to age groups, early and
late young pregnant women (20-30 years)
and (30-40 years) represented the high sero-
positive groups (43.3% & 45% respective-
ly), pregnant women with 40 years was the
lowest (5%). Most of toxoplasmosis sero-
positive patients were at the 3 and 2" tri-
mester during the study (56.7% & 41.7%,
respectively) and only one patient was at the
1% trimester (1.6%). Exactly 50% of sero-
positive patients were complaining of histo-
ry of abortion during the first trimester and
only 8.3% with history of intrauterine foetal
death. Positive cases were from rural area
(63.3%) and with different jobs and different
education level. None of these variables
proved risk factor, only history of obstetric
outcome was a significant risk (p =0.002),
and spontaneous abortion during 1% trimes-
ter was associated with positive cases (p =
0.005). The details were given in tables (1,
2 &3).

Table 1: Socio-demographic, clinical and immunological variables among population

Characteristics Patients (n= 300) (%)
Age (M£SD) years 27.9+7.1
Gestation age of population 1* trimester 2 (0.7)

2" trimester 140 (46.7)

3" trimester 158 (52.7)
History of obstetric outcome 1.Full term baby 104 (34.7)

2.First trimester abortion 31 (10.3)

3.Second trimester abortion 15 (5)

4.Intra uterine foetal death 150 (50)
Seropositive for toxoplasmosis antibodies 60 (20)
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Table 2: Immunological prevalence of toxoplasmosis among antenatal care women.

Seropositive for toxoplasmosis antibodies (h=60) P
Groups IgG+ve IgM +ve IgG+ve & IgM+ve Total value
(n) (%) (n) (%) (n) (%)

First trimester abortion (n=104) 16 (53.3) 8 (26.6) 6 (20) 30 (50) 0.005?
Second trimester abortion (n=31) 4 (50) 1(12.5) 3 (37.5) 8 (13.3) 0.300
Intra uterine foetal death (n=15) 4 (80) 1(20) 0 (0) 5(8.3) 0.108
Full term baby (n=150) 10 (58.8) 4 (23.5) 3(17.6) 17 (28.3) | 0.100
Total 34 (56.6) 14 (23.3) 12 (20) 60 (100)

&Significant P < 0.05

Table 3: Socio-demographic and clinical variables distribution among toxoplasmosis seropositive women

Variables Toxoplasmosis seropositive Toxoplasmosis sernegative P value
(n=60) (%) (n=240) (%)

Age (M SD) years 29.25+7.15 27.39+7.16 0.951

Age groups

1.Teen age (>15-20) 4 (6.7) 46 (19.2) 0.08

2.Early Young (>20-30) 26 (43.3) 102 (42.5)

3.Late young (>30-40) 27 (45) 86 (35.8)

4.Early Adulthood (=40) 3(5 6 (2.5)

Gestation age

1% trimester 1(1.6) 1 (0.4) 0.416

2" trimester 25 (41.7) 115 (47.9)

3" trimester 34 (56.7) 124 (51.7)

History of obstetric outcome

1.Full term baby 17 (28.3) 133 (55.4) 0.0022

2.First trimester abortion 30 (50) 74 (30.8)

3.Second trimester abortion 8 (13.3) 23 (9.6)

4.Intra uterine foetal death 5 (8.3) 10 (4.2)

Residence

Rural 38 (63.3%) 161 (67.1%)

Urban 22 (36.7%) 79 (32.9%) 0.343

Occupation

Workers 24 (40.0%) 86 (35.8%)

Housewives 22 (28.2) 92 (24.4) 0.736

Employees 10 (16.7) 54 (22.5)

Farmers 4 (6.7) 8 (3.3%)

Education level

Iliteracy 10 (16.7) 30 (12.5) 0.083

Basic and secondary 22 (36.7) 59 (24.6)

High school 17 (28.3) 55 (22.9)

University 11 (18.3) 96 (40)

Season

Spring (March-May) 10 (16.7) 53 (22.1) 0.517

Summer (Jun-August) 24 (40) 107 (44.6)

Autumn (September-November) 15 (25) 45 (18.8)

Winter (December-February) 11 (18.3) 35 (14.6)

&Significant P-value < 0.05

Discussion

In the present study, ELISA-antibodies
against T. gondii among antenatal care
women were 20%. Higher prevalence rates
(64.7%) were reported at EI Menoufia (El
Deeb et al, 2012) and El Minia (50.8%)
Governorates (Kamal et al, 2015), but Saleh
et al. (2014) at Alexandria reported 22.2%
and 20% prevalence rates by antibody detec-
tion against T. gondii among pregnant and
non-pregnant women.
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Generally, difference in seroepidemiology
of toxoplasmosis between studies might be
attributed to sensitivity of the different used
tests, susceptibility of the studied popula-
tions, environmental conditions and domes-
tic animals number, different culture of each
community with meat consumption and food
processing. Some authors (Abd El-Razik et
al, 2014) reported that, consumption of out-
door improbably cooked meat by Egyptian
families at junk food shops as a main cause



of high serological prevalence of toxoplas-
MOSis.

In the present study, women with IgG+ve
represented 56.6% of cases, IgM+ve repre-
sented 23.3%, and 20% were 1gG & IgM
positive. Hussein et al. (2001) in Qualyobia
reported seropositivity to anti-Toxoplasma
IgG in random (57.9%), full term (58.1%)
and aborted samples (44.7%). Tammam et
al, (2013) in Qena reported seropositivity
rates of 46.1%, and 18.4% for IgG & IgM,
respectively, among women with spontane-
ous abortion.

In the present study, immunized women
with 1gG+ve had no impact risk on their fe-
tus. However, latent toxoplasmosis could not
be excluded as a cause of their previous
abortion. Since the outcome of toxoplasmo-
sis depended on the immunity state of the
mother and time of acquiring primary infec-
tion (Tenter et al, 2000). Among immuno-
competent mother, it’s at least 4-6 months or
more from getting primary infection before
conception to reach a satisfied level of pro-
tective immunity to the baby (Ebbesen et al,
2000).

In the present study, positivity to IgM was
23.3% of cases, these women were more
susceptible to have bad impact on their fetus
as they acquires primary infection during
pregnancy and they were IgG—ve. Treatment
of toxoplasmaosis in these women lowed risk
of congenital toxoplasmosis (McLeod et al,
2000). However, the authors couldn’t dep-
end on IgM anti-Toxoplasma antibody alone
to diagnose active infection as it can stay
elevated for months after infection, raising
IgG titer was needed, in addition to the fact
that, commercial IgM diagnostic kits could
yield a number of many false-positive re-
sults (Dhakal et al., 2015).

Spontaneous abortion during the 1% tri-
mester was significantly associated with
positive cases (p =0.005) and IgM+ve was
26.6% among them. This result agreed with
El-Gazamy et al, (2009) and Tammam et al,
(2013) Acquiring primary infection during
the 1% trimester carried high risk on the out-
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come (Sahwi et al, 1995; Gilbert et al,
2000). Some authors (Wang et al, 2003;
Whyatt et al, 2005) ensured that, spontaneous
abortion occurs in the first trimester and fre-
quently decreases with progress of pregnan-
cy. Attributing this to hormonal factor, es-
trogen and progesterone deviation later in
pregnancy (El-fadaly et al., 2012).

In the present study seropositivity showed

two peaks during summer (40%) and au-
tumn (25%), without risk factor for infection
(p >0.005). In tropics area the epidemiology
of toxoplasmosis was linked to seasons.
Climate conditions proved to be vital for oo-
cyst sporulation, worm and humid weather
during summer and early autumn help in
survival and accumulation of oocyst than
cold areas (Meerburg and Kijlstra, 2009).
Weather changes could alter cycles of infec-
tion transmission through pathogen survival
and water born dynamics for transmission
(Patz et al, 2008; Plowright et al. 2008).
To lower congenital infection, pregnant
women should be informed about the risks
of acquiring toxoplasmosis during pregnan-
cy (Liu et al., 2009). In addition to risk fac-
tors; consumption of raw vegetables, under-
cooked meat and kitten’s exposure are cru-
cial risks for T. gondii infection (Jones et al.
2009). As millions of oocysts are shed by
cats after getting infected and survive for
long time (Dabritz et al., 2007). The role of
mice in disease cycle couldn’t be ignored, as
a cat source of infection through preying on
infected mice, thus prevention of infection
includes infected mice control (Jiang et al.,
2012). T. gondii find their way in goat's milk
and fresh cheese as mentioned by Dubey et
al. (2014).

In the present study seropositive cases to
T. gndii antibodies were common among
late and early young women (45% and
43.3%, respectively). Many studies (Sarkar
et al, 2012; Chintapally et al, 2013; Kamal
et al, 2015) observed seropositivity in the
age group of 21-30 years. Infection was
common among rural residence (63.3%),
workers (40.0%), and women attending



basic and secondary schools (36.7%). But,
none were risks for infection.

Seronegative mothers (80%) detected in the
present study were at risk of seroconversion
by acquiring the infection during pregnancy.
Thus, they should undergo follow up for an-
ti-toxoplasmosis antibodies each trimester
and education program to avoid infection.

Conclusion

Infection with Toxoplasma gondii is com-
mon, but it can have serious consequences in
the pregnant women if passed to the devel-
oping fetus.

To carry out anti-Toxoplasma antibodies as
a screening test for all females before and
after conception is essential at Beni-Suef
City. Follow up proved essential for preg-
nant women by doing simple antibody de-
tection test to avoid sero-conversion. Educa-
tional health programs are needed among
females informing them about toxoplasmo-
sis as a risky congenital transmitted disease
and preventive measures.
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