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Abstract

Introduction: Toxoplasma gondii which infects all warm-blooded animals including birds and mammals.
Significant differences from region to region in the prevalence of T. gondii in Libya as it is in the other world
parts. The detection of T. gondii infection in human can be performed by several types of the diagnostic
methods, ELISA is the most important one of these methods which is one of a variety of serological
methods to detect different antibody classes or antigens.

The aim of this study: To determine the T. gondii seroprevalence of IgG and IgM among pregnant women
at El-Beida city in Libya.

Materials and methods: This study is a retrospective study performed of the medical records from
pregnant women how were suspected to have T. gondii infection during the year 2020. These records were
taken from three medical private laboratories at El-Beida city- Libya

Results: The obtained results of this study showed 18 positive samples out of 67 (26.86%) for T. gondii 1gG
with a p-Value= 0.000. Whereas 8 positive samples out of 67 (11.94%) for T. gondii IgM with a p-Value=
0.009.

Conclusion: seroprevalence of 1gG of T. gondii in El-Beida city is 26.86% which is considered as an old
infection, whereas the seroprevalence of IgM of T. gondii is 11.94% which is considered as a new infection.
Advanced studies will be needed to clarify the reason for the high IgM seroprevalence in this city. Public
educational programs should be taken in place to control the T. gondii infection.
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Introduction: warm-blooded animals including birds and
Toxoplasmosis is a disease caused by the mammals””). However, toxoplasmosis is an
protozoan Toxoplasma gondii which infects all important health problem worldwide®?, as about
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30 % of human population worldwide is
considered to be chronically infected with T.
gondii'*3. Recently, Rouatbi et al. (2019)18)
published a review study about the infection of T.
gondii and toxoplasmosis in North Africa in
humans and animals, the study was performed
from five North African countries; Morocco,
Algeria, Tunisia, Libya and Egypt. Starting from
Morocco, by using Enzyme Linked

(ELISA), the
seroprevalence in pregnant women ranged
between 36.7% and 62.1%, between 2007 and
2017. Whereas in Algeria serological
investigation confirmed the presence of T. gondii

antibodies in more than 30% to 53.2% in humans.

Immunosorbent Assay

As in Tunisia, the seroprevalence rates range
from 39.3% in the southern regions to 47.7% in
the northern regions using ELISA. In Libya, an
infection rate of 38.5% in women was reported in
Tablel: Prevalence of T. gondii in Libya®.

Tripoli 2000 Adult males
1987 300 Adult females

1980 School children
Benghazi 369 Pregnant women
1991
Tripoli 692 Women who suffered of
2008 spontaneous abortion
Tripoli 474 Non pregnant women
2008
Benghazi 143 Pregnant women with previous
2011 adverse pregnancy outcome
Tripoli 300 Psychiatric patients

2014
300 Control volunteers

Benjawad 280 Pregnant women
2015 250 Non pregnant women
Alkhoms 361 Pregnant women
2015

Misurata 300 Pregnant women

2015

Tripoli by Gashout et al. (2016)1Y. In addition, in
Benghazi positive results were also detected in
47.7% of pregnant women, this study showed
that the older age group had the highest infection
rate (63.3%)!%. In Misurata an infection rate of
26.7% was detected in the pregnant women®®),
Whereas an infection rate of 39.3% was observed
in pregnant women in Alkhoms, using ELISA(?),
Finally, in Egypt the seroprevalence of T. gondii in
humans is high, reaching 59.6%®122%  Thus,
several biotic and abiotic factors play important
roles in the transmission and the epidemiology of
T. gondii infection. These factors determine host
geographic distribution, density, and
interactions®Y). Subsequently, Alghanaei and
Abdulsalam  (2019)®@
differences from region to region in the

reported  significant

prevalence of T. gondii in Libya as it is shown in
table 1.

LAT 51.6
43.4
43.7
IHA 47.4

ELISA IgM 17.6-19G 45

ELISA 1gG 18.14

ELISA IgM 8.4- 19G 44.8
LAT 61.7

ELISA 19G 50.3

LAT 46.7

ELISA IgG 33

ELISA IgM 3.57-1gG 37.13
ELISA IgM 3.60- 1gG 37.2

ELISA 19G 39.3

LAT 26.7
ELISA IgM 1.00- 1gG 26.7
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Sebha 267 Pregnant women
2016
Sebha 190 Pregnant women
2016
Tripoli 140 Abortion women
2016 26 HIV- positive patients
9 Leukemia and Lymphoma patients
2 Infants with ocular infection
Tripoli 298 Children
2017 92 Suspected cryptogenic epilepsy
56 Symptomatic epilepsy
150 Non epileptic

Msallata 170 Abortion women

2017

Benghazi 43 Patients suspected of
2018 ocular toxoplasmosis

Benghazi Type- 2 Diabetic patients
2018 Non-diabetic individual

Indeed, the detection of T. gondii infection in
human can be performed by several types of the
diagnostic methods, ELISA is the most important
one of these methods which is one of a variety of
serological methods to detect different antibody
classes or antigens”1®). As for the antibodies
production against T. gondii, within one week
after the infection IgM antibodies could be
detected which will remain for several months or
may for years. Therefore, detection of IgM alone
will not be sufficient to establish an acute
infection. IgA antibodies are produced earlier

ELISA IgM 15.37- 1gG 25.89

ELISA IgM 0.0- 1gG 36.84

ELISA 38.5
88
66.6
50

ELISA
19G 35.2
19G 29.4
19G 29

LAT 41
ELISA IgM 35- 19G 26

ELISA IgM 00- 1gG 55.8

IgM 10.5- 1gG 41.5- IgA 3.5
IgM 4.0- 1gG 24- IgA 00

than IgM, they considered to be a marker of
acute infection, and may persist for several
months. IgE may give a greater indication of
current infection because it remain for a short
period. Whereas the presence of IgG antibodies
suggest an old infection, without provide any
information about the timing of infection*623), As
there is no enough data about the prevalence of
toxoplasmosis in El-Beida city — Libya, therefore
this study was aimed to determine the T. gondii
seroprevalence of IgG and IgM among pregnant
women at El-Beida city in Libya.
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Materials and methods:

This study is a retrospective study performed of
the medical records from pregnant women how
were suspected to have T. gondii infection during
the year 2020. These records were taken from
three medical private laboratories at El-Beida
city- Libya; Taiba lab, El-Beida lab, and Al Rashid
lab. All the results were obtained by ELISA using
Elecsys-Cobas e analyser to detect Toxo IgG and
Toxo IgM, the used reagents are made by ROCHE
company. Individual age was also recorded. After
data collection, comparison was made between
the seroprevalence of T. gondii IgG and IgM.
Statistical analysis: The obtained results have
been statistically analysed by using Minitab 16
and carried out by using Fisher's exact test, t-test,
and One-way ANOVA using Tukey’s Method. A
probability p-value of < 0.05 was considered as
significant whenever appropriate by determining
the confidence interval =95% and error interval
=5%.

Results and discussion:

Distinctly, toxoplasmosis is one of the most
important TORCH members, which includes,
Toxoplasmosis, Other (syphilis, varicella-zoster,
parvovirus B19), Rubella, Cytomegalovirus, and
Herpes infections, are the most common
infections associated with the medical problems

during the pregnancy pried*3). Moreover, primary
maternal T.gondii infection during pregnancy has
been associated with spontaneous abortion**),
as well it is frequently associated with its
transmission to the fetus, which will be at
risk722) Indeed, seroprevalence of T. gondii
among pregnant women had been well studied
and documented in deferent Libyan cities these
studies showed significant differences from
region to region in the prevalence of T. gondii‘?.
On the other side, to detect serologically
different T. gondii antibody classes, ELISA is most
common used test!:716) Based on ELISA, data of
this study is a retrospective which performed
among pregnant women how were suspected to
have T. gondii infection, the recorded data were
sourced from three medical private laboratories
at El-Beida city- Libya during the year 2020. The
obtained results of this study showed 18 positive
sample out of 67 (26.86%) for T. gondii IgG with a
p-Value= 0.000. Where as 8 positive sample out
of 67 (11.94%) for T. gondii IgM with a p-Value=
0.009. However, the seroprevalence of T. gondii
IgG and IgM is significantly deferent p-Value =
0.024 as shown in table 2. Three samples out of
67 they were positive to both IgG and IgM
(4.48%) with a p-Value= 0.844 as shown in table 2
and 3.

Table 2: Seroprevalence of T. gondii IgG and IgM in EI-Beida city-Libya.

Ig Total No. No. of positive p-value
Type of samples samples (%)
IgG 67 18 (26.86%) 0.000
IgM 67 8 (11.94%) 0.009
p-value -- 0.024 -
Both 67 3 (4.48%) 0.844
1gG&IgM

Similar results for Toxo IgG was obtained in
Misurata-Libya, as the IgG positive result was
detected in 26.7% among the pregnant
women(?), Instead of this similarity in IgG

prevalence, a totally deferent in the IgM
prevalence, as the Toxo IgM was detected in
11.94% in this study, whereas only in 1% among
the studied pregnant women in Misurata®®.
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However, these similarity and differential in the
seroprevalence of Toxo IgG and IgM, from region
to region inside Libya, are may attributed to
several factors; contact with the livestock species,
presence of cats in farms, drinking untreated
water, advanced age, difference to the temperate
climate, and cultural differences regarding
hygienic and feeding habits®1%23), |n addition,
such differences in T. gondii seroprevalence could

have possibly resulted from the differences in the
sample size, condition of the tested women, and
the diagnostic method used for the evaluation.
Even though, still much effort will be needed to
clarify the reason for the high IgM seroprevalence
in El-Beida city. Back to this study results, table 3
shows the Seroprevalence of IgG and IgM for T.
gondii based on the age group.

Table 3: Seroprevalence of T. gondii based on the age group.

Age Total No. No. of 1gG positive No. of IgM positive No. of IgG&IgM
group of samples samples out of 18 (%0) samples out of 8 (%) positive
(year) out of 67 (%0) samples out of 3

(%)
0,
18-30 36 (53.7%) A 3(16.7%) A 5 (62.5%) A 3 (100%)
0,

31-40 17 (25.4%) B 8 (44.4%) A 3 (37.5%) A&B 0 (0%)
41-50 14 (20.9%) B 7 (38.9%) A 0 (0%) B 0(0%)
p-value * * a

*: Means that do not share a letter are significantly different

Importantly, the obtained results showed no
correlation between transmission of the T. gondii
infection and the age group, this result in an
agrement with that results obtained from some
Lybian studies®?4), Theoritically, older women are
more likely to have been exposed to any one of
the risk factors than younger women as a result
of longer exposure time. Interestingly, the
obtained results of this study showed 62.5%
seroprevalence of Toxo IgM among the younger
age group (18-30), which is significantly higher
than the infection rates in the older age group
(41-50). This result clearly explain that the
younger age is most likely to be exposured to the
new T. gondii infection, or it could be due to the

difference in the sample size presented within
the age groups. In addition, the obtained results
of this study revealed three positive samples with
both immunoglobulins (IgG and IgM) within the
younger age group. Usually, positive of Toxo IgG
reflects a sign of past exposure to T. gondii and it
does not require treatment®. In contrast,
positive of Toxo IgM determines the acute stage
of the infection, which may indicate a recent
exposure to the infection. Consequently, IgM
positive is the most serious form which requires
treatment and is often regarded as acute stage of
the toxoplasmosis™). In particular, IgM
antibodies may be delayed or persist for a long
period in the host, which result in either false-
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positive or false-negative results®.
Unfortunately, currently in Libya there are no
specific national programs against toxoplasmosis.
Therefore, there should be a local public
educational programs for better understanding of
the infection route of T. gondii, awareness on the
risk factors, and an early diagnosis which may
contribute to saving the life of the pregnant
women and the unborn child. Finally, medical
laboratories should record more personal
information, such as; number of pregnancy times,
number of abortion times, the job, and personal
location to help researchers and the professionals
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