

Annals of Clinical Pathology

Central


Bringing Excellence in Open Access

Short Communication

*Corresponding author

Prenatal Diagnosis of Toxoplasma
Gondii Infection During Pregnancy
Using Toxoplasma Gondii Igg/Igm,
Igg Avidity Index Serology and
Polymerase-Chain-Reaction (PCR):
A Lagos Prenatal Diagnosis and
Therapy Centre Experience

G. O. Ajayi, Department of Obstetrics and Gynecology,
University of Lagos, Professor / Consultant, College of
Medicine, P. M. B. 12003, Idi-Araba, Lagos, Nigeria. Tel:
234-1-295 5853; Email:

G.O. Ajayi*

Submitted: 31 May 2017
Accepted: 30 August 2017
Published: 31 August 2017
ISSN: 2373-9282
Copyright
© 2017 Ajayi
OPEN ACCESS

Keywords
• Prenatal diagnosis
• Toxoplasma gondii
• Amniocentesis
• Ccordocentesis
• IgG/IgM
• Serology
• Polymerase-chain-reaction (PCR)

Department of Obstetrics and Gynecology, University of Lagos, Nigeria

Abstract
Background: Maternal Toxoplasma gondii infection during pregnancy can cause significant morbidity and mortality in the developing fetuses. But there is
a little consensus about screening during pregnancy and the test used to establish a Toxoplasmosis diagnosis are complex.
Objective: The objective is to determine the seropositivity rate of Toxoplasma gondii IgG/ IgM in maternal and fetal compartment and compare the fetal
Toxoplasma gondii IgM result with polymerase-chain-reaction test (PCR) result.
Setting: The outpatient of Prenatal Diagnosis and Therapy Centre laboratory of a University Tertiary Care Centre in Lagos.
Design: A retrospective study.
Method and Material: Prenatal Diagnosis Test including ultrasonography, maternal blood screening for Toxoplasma gondii IgG/IgM, amniocentesis and
fetal blood sampling were performed in n =398 patients referred to rule out present or past Toxoplasma gondii infection. Amniocentesis was performed in
70 (78.65%) cases including a set of twin and cordocentesis in 19(21.35%) cases. The results obtained from a Toxoplasma gondii IgM positivity in Amniotic
fluid and Cord blood were compared with the result of the PCR test on the 17 Toxoplasma gondii IgM positive in amniotic fluid and 5 Toxoplasma gondii IgM
positive in cord blood. Congenital infection was found in 22 (24.72%) cases out of the 89 patients with IgG/IgM Toxoplasma gondiisero positivity. The PCR
was positive in 20 (90.90%) out of 22 cases.
Conclusion: Prenatal diagnosis using ultrasound, amniocentesis, cordocentesis, serology testing and PCR is relatively safe, reliable and accurate. It must
be done by experienced personnel.

INTRODUCTION
Acute primary maternal Toxoplasma gondii infection during
pregnancy can cause significant morbidity and mortality in the
developing fetuses (Singh 2003 [1], Thiebaut et al, 2007 [2]).
The modes of transmission are from mother to fetus through
food, or water contaminants with cat faeces or by eating undercooked meat of infected animals (Bahra – Oliveira et. al. 2003
[3], Singh 2003 [1]). Congenital infection of the fetus in women
infected before conception is rare and even during the first few
weeks of pregnancy. The maternal fetal transmission rate is low
(Emna et al, 2006 [4], Press et al, 2005 [5]. It is therefore very
important to check the time of infection as precisely as possible
to properly manage the link to the fetus of a maternal infection. A

positive IgM test result in a single serum specimen may reflect an
acute infection, but low levels of Toxoplasma gondii-specific IgM
antibodies may be found for up to several years, and thus lead to
wrong interpretation.
The combination of a sensitive test for Toxoplasma gondii –
specific IgM antibodies and measurement of the avidity of IgG
antibodies for Toxoplasma gondii had the highest predictive
value with regard to the time of infection (Petersen et al, 2005
[6]).
Prenatal diagnosis of congenital toxoplasmosis is based on
ultrasonography, amniocentesis and fetal blood sampling (Ajayi
2009 [7], 2011 [8], 2015 [9], Hohlfield et al, 1991 [10], 1994 [11],
Desmont et al, 1985 [12], Daffos et al, 1985 [13]).
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Since 1992, Prenatal Diagnosis and Therapy Centre was
established with College of Medicine but amniocentesis as
procedure started 1988 (Ajayi 2011 [8]).

No report of prenatal diagnosis of toxoplasmosis from Nigeria
exist, therefore the present study was undertaken to detect an
ongoing or recent Toxoplasma gondii infection before and during
pregnancy using Enzyme Immunoassay for Toxoplasma gondii –
specific IgG / IgM, IgG –Avidity Index test and polymerase-chainreaction test (PCR).

METHOD AND MATERIAL

The study was performed at Prenatal Diagnosis and Therapy
Centre, College of Medicine, University of Lagos, Lagos between
January 1997 and December 2015. A total of n = 398 patients
were referred including in patients and were screened to rule out
Toxoplasma gondii IgG / IgMpositivity using ELISA kit (Dia-Pro
Diagnostic, Bio probes Srl, Milano, Italy, Euroimmun, Diagnostik,
Luebeck / Germany, Diagnostic Automation, INC. Calabasas, CA
91302, USA) according to the manufacturers’ instructions after
inform consent obtained.
If Toxoplasma gondii IgG and IgM is positive, the maternal
serum is further screened for Toxoplasma gondii IgG Avidity
Index test using ELISA kit (Euroimmun, Diagnostik, Luebeck
/ Germany) according to the manufacturers’ instructions and
amniocentesis or cordocentes is are being offered to rule out
fetal infections. The technique amniocentesis and cordocentesis
used in our program has previously been reported (Ajayi 2009
/ 2011 [7,8]). We used Siemens Vidoson /Sonoline(Siemens AG,
Erlangen/Germany), Kretz Technik Combison 350S / Austria
and Picker International LS 2700 Ultrasound machines for this
purpose. A 20 or 22 gauge spinal needle was used. After separation
of the amniotic fluid or the buffy coat from the fetal blood, DNA
was extracted. The PCR was performed on 10µl of the supernant
from amniotic fluid and that of cordocentesis. The target of
application Suant instrument, Britain was the 35- fold repetitive
B1 gene of Toxoplasmosis gondii. The application products were
analysed after electrophoresis on an 8% acrylamide gel and
staining with ethidiumBromide.

Table 1: Result for Toxoplasma gondii IgG / IgM, in maternal blood,
amniotic fluid, cord blood and PCR test in amniotic fluid and cord blood.
Microorganism screened for

Toxoplasmosis

Total Patients referred

n = 398

Maternal IgG/IgM positive

Maternal IgG positive

n = 238 (59.79%)

Amniotic Fluid samples

n = 70x – 1 sample twin

Fetal Toxo IgM Positive

n = 17 (24.29%)

Fetal Toxo IgM Negative
Cord Blood samples

n = 89 (37.39%)

n = 53 (75.71%)
n = 19

Fetal Toxo IgM Positive
Fetal Toxo IgM Negative

n = 5 (26.32%)
n = 14 (73.68%)

PCR Positive
PCR Negative

n = 16 (94.12%)
n = 1 (5.88%)

PCR TEST

Amniotic Fluid samples

Fetal Cord Blood samples
PCR Positive
PCR Negative

n = 22
n = 17

n=5

n = 4 (80%)
n = 1 (20%)

The procedures were done after genetic counseling and
TORCH antibodies screening (Ajayi 2003[14]).

RESULT

(Table 1) and (Figure 1) show our results.

89 out of 238 (37.39%) Toxoplasma gondii IgG seropositive
were found to be IgG / IgM Toxoplasma gondii sero-positive
(Table 1).
Out of 70 patients including one set of twin carrier, who had
amniocentesis done 17 (24.29%) were found to be Toxoplasma
gondii IgM positive in amniotic fluid.
Out of 19 IgG / IgM Toxoplasma gondii seropositive patients
who had cordocentesis done, 5 (26.32%) cord blood tested
Toxoplasma gondii IgM positive.

A total of 22 (24.72 %) patients using both amniocentesis
and cordocentesis procedures were Fetal IgM Toxoplasma gondii
positive.
Ann Clin Pathol 5(5): 1121 (2017)

Figure 1 Algorithm showing the test results of Toxoplasma gondii IgG
/ IgM, IgG Avidity Index and PCR from Maternal infection screening
between 1997 and 2015. n = 398 for Toxoplasma gondii IgG test
(mothers).

Out of 89 IgG / IgM Toxoplasma gondii positive who had
Toxoplasma IgG – Avidity test done 39 (43.8%) had high –
avidity antibodies suggesting that the infection was acquired
before gestation. Only 50 (56.2%) had low avidity IgG antibodies
suggesting a recent Toxoplasma gondii infection in these patients.
Using PCR method, out of 17 amniotic fluid Toxoplasma
gondii IgM positive samples, 16 (94.12%) were positive and 1
(5.88%) negative. In the 5 fetal blood samples with Toxoplasma
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gondii positive IgM, 4 (80%) samples were PCR positive and 1
(20%) negative (Table 1) and (Figure 1).

DISCUSSION

The diagnosis of primary Toxoplasmosis in pregnancy is of
utmost importance in order to offer early treatment or other
intervention to prevent congenital infection of the fetuses (Reis
et al, 2006 [15], Singh 2003 [1]). Based on this, it is useful to
be informed about the Toxoplasma-specific antibody status
of a woman before or during pregnancy. Our results show
that Toxoplasma gondii IgG Avidity Index test when used as a
confirmation test along with the Toxoplasma gondii IgG / IgM test
in women during pregnancy, was highly useful in distinguishing
a recently acquired infection from a chronic infection (Figure 1).

Routine serological diagnosis of toxoplasmosis shows high
sensitivity, but specificity varies depending on the test used. In
our study, 89 (37.4%) out of 238 Toxoplasma gondii IgG positive
out of a total of 368 screened were Toxoplasma gondii IgG / IgM
positive, suggesting an acute infection necessitating appropriate
treatment measures (Table 1). Detention of anti-Toxoplasma
gondii-specific IgM antibodies is a sensitive indicator of an
ongoing infection. Recently, Emna et al, 2006 [4] reported false
– positive IgM antibody result in cases like this, the diagnosis
can be improved on by running Toxoplasma gondii IgG Avidity
Index test, which has the ability to discriminate between recent
and previous infections. In our result, 50 (56.2%) of the IgG /
IgM positive women had low-Avidity IgG antibodies suggesting
a recent Toxoplasma gondii infection in these patients and 39
(43.8%) of the IgG / IgM positive women had high – Avidity IgG
antibodies suggesting that the infection was acquired before
pregnancy (Figure 1). This discrepancy in detecting infection
status by IgM serology and IgG Avidity Index tests may be due to
the fact that IgM antibodies may stay for months or years after
the acute infection phase in some individuals, thus the presence
of IgM antibodies is not always an indication of a recent infection
(Gras et al, 2004 [16], Montoya et al, 2002 [17]). The presence
of Toxoplasma gondii IgM antibodies in the chronic stage of an
infection as observed in 39 (43.8%) of the Toxoplasma gondii
IgM – positive cases may have resulted in unwarranted concern
and a misdiagnosis particularly in women at early gestation.
The prenatal diagnosis of Congenital Toxoplasmosis is
important to prevent unnecessary termination of pregnancy
(Hohlfeld et al, 1994 [11]). Several studies have shown the results
with the polymerase-chain-reaction test (PCR) in the diagnosis
of Toxoplasmosis with the use of P30 (Dupouy – Camet – et al,
1992 [18], Savva et al, 1990 [19] and B1 gene targets (Grover et
al, 1990 [20]).Van de Ven et al, 1991 [21] or a segment of the
18S ribosomal DNA (Cazenave et al, 1992 [22], Guay et al, 1993
[23]). In our study, the PCR test based on the B1- gene target in
amniotic fluid with higher sensitivity than conventional methods
was used (Van de Ven et al, 1991 [20]).

The PCR can also show false positive results, mainly through
contamination with amplification products (Conto et al, 2003
[24]). Hohlfeld et al, (1991[10]) studied 339 French women,
who sero-converted during pregnancy from September 1990
to December 1992, congenital infection was found through
conventional methods (inoculation of amniotic fluid and / or
Ann Clin Pathol 5(5): 1121 (2017)

blood from umbilical cord in mice and / other cellular cultivation
and IgM research in umbilical cord serum in 34 of 339 fetuses. PCR
was positive in all 34 fetuses and three others who had negative
conventional test results. Prenatal diagnosis was confirmed by
post – natal serological tests or by autopsy findings in case of
abortion. They used a Toxoplasma gondii B1 gene as a target for
the PCR test, the sensitivity was 97.4% compared to 89.5% with
conventional methods demonstrating that PCR is fast, safe and
reliable for prenatal diagnosis of Congenital Toxoplasmosis. Ram
Castro et al, 2001 [25] using B1-gene primer for the detection of
fetal infection by Toxoplasma gondii in 37 pregnant women with
acute infection found PCR sensitivity of 67% and specificity of
87% and among the 37 pregnant women, 8 presented positive
results for PCR Diagnosis was confirmed only in four new born.
Two other fetuses with post natal diagnosis were negative in the
PCR test (false negatives). In our study, out of the 17 amniotic
fluids with Fetal IgM Toxoplasmosis gondii positivity, 16
(94.12%) were positive with PCR method and in 5 cord bloods,
4 (80%) were PCR positivity confirming the efficiency of PCR
method. Our results showed although sample size is small that
Fetal IgM testing in amniotic fluid comes close to PCR test results
(Table 1) (Figure 1). There are problems with the PCR Technique.
Daffos et al. 1988 (26) indicated that false-negative results could
occur due to later transmission of the parasite to the fetus, after
PCR, despite treatment. Grover et al, 1990 [20] stated that the
primer may not be able to amplify the gene contained in the
sample, quality control is necessary so that this does not occur,
by the primer in several Toxoplasmosis gondii strains.
Examination with high rate of false-positive results can
be a consequence of contamination at any stage of the process
(Castro et al, 2001 [25]). As PCR still has limitation in sensitivity
and specificity depending on the methodology and primer used
in each laboratory. It should not be the only diagnostic method
(Ruit Lopes et al, 2007 [27]).
Awareness of the dangers of the disease and serological
follow up during pregnancy are of great importance in
prevention of congenital toxoplasmosis (Hill et al, 2002 [28]).
Countries that have prevention of congenital toxoplasmosis, have
a low prevalence of this disease. Like Slovenia with an incidence
of 9/1000 women (Logar et al, 2004 [29]) and France, fetal
toxoplasmosis rate reduced 40% to 71% (Spalding et al. 2003
[30]).
In conclusion, prenatal screening for Toxoplasmosis using
ultrasonography, amniocentesis, cordocentesis, serological
testing using IgG / IgM and PCR is relatively safe and reliable
methods of prenatal diagnosis but it needs to be carried out by
experienced personnel and usage of cordocentesis is now less
popular.
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