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Objective: To study the prevalence of toxoplasmosis in pregnant females with history of
habitual abortions.
Methods: The study was conducted in the Department of Microbiology, Antenatal Clinic and
Gynaecology, OPD of Jawahar Lal Nehru Medical College and Hospital from February 2011
to September 2012. A total of 400 patients presented with history of multiple spontaneous
abortions. On basis of history and clinical examination, 48 patients are classified as high risk
group for toxoplasmosis. Serum specimens were subjected to IgG ELISA, IgM ELISA and
Enzywell Toxoplasma IgG avidity ELISA test.
Results: Most of the patients were in the age group of 20-30 years. About 78.2% of females
were from rural background. History of contact with cats was present in 56.5% of patients.
About 91.3% of patients were non-vegetarian. Maximum number of patients with positive
results in all the three serological tests had 2 spontaneous abortions. The prevalence of
toxoplasmosis in pregnant females with history of habitual abortions were found to be 47.9%.
IgM was positive in 35.4% while 16.6% of the patients had low IgG avidity antibodies
indicating acute infection.
Conclusions: Regular serological screening early in pregnancy will allow recognition of
maternal infection and prompt treatment.
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1. Introduction

congenital fetal anomalies[4].
Habitual abortion is defined as three or more consecutive

Toxoplasmosis is a cosmopolitan disease arising from infection

spontaneous abortions. Habitual abortion is one of the most

with the cat borne Apicomplexan, coccidian protozoan Toxoplasma

distressing problems in obstetrics, particularly in those women

gondii (T. gondii), an obligate intracellular parasite that forms cyst

who have no successful pregnancies. The seroprevalence of

in mammalian tissues throughout the body[1]. It has been estimated

toxoplasmosis infection in women with bad obstetric history

that T. gondii infects upto one-third of global population[2]. The

(including sporadic or habitual abortions) is known to be

protozoan parasite is transmitted to humans by ingestion of the

significantly higher than those without it. A recent study from India

tissue cysts in raw or undercooked meat, particularly lamb and pork,

reports a statistical difference between IgG antibody levels against

or contact with cat faeces[3].

T. gondii in habitual abortions as compared to sporadic abortions

Congenital transmission may occur when an uninfected mother

or normal pregnancies[5]. In this study we screened women with

acquires primary infection during pregnancy. As most of the

repeated abortions for prevalence of Toxoplasma antibodies (IgM

Toxoplasma infections are asymptomatic, the mainstay of diagnosis

and IgG avidity) to determine any possible aetiological relationship

is serology. The clinical implications of Toxoplasma infection in

between abortions and Toxoplasma infection.

pregnant women are manifold. Such patients may have spontaneous
abortions, stillbirths or premature delivery in addition to other
*Corresponding author: Naushaba Siddiqui, Department of Microbiology, Jawahar

2. Materials and methods
2.1. Study group
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Medical College and Hospital from February 2011 to September

No patient in the age group of 41-50 years were positive for any of

2012. A total of 400 patients presented with history of multiple

the serological tests. Out of 23 patients positive for IgG ELISA, 13

spontaneous abortions. Clinical examination and laboratory

(56.5%) patients had history of contact with cats, 10 (43.4%) were

investigations were carried out to exclude other causes of fetal

eating raw or unwashed vegetables, 21 (91.3%) had non vegetarian

wastage. All the cases were subjected to a detailed history and

food habits, 10 (43.4%) were eating improperly cooked or minced

clinical examination. History significant for risk factors of

meat products, 20 (86.9%) belonged to low socioeconomic status,

toxoplasmosis were taken. Subjects with known causes of foetal

18 (78.2%) resided in rural areas, 9 (39.1%) had poor hand

wastage were excluded from the study. On basis of history and

hygiene and none had history of blood transfusion (Table 1).

clinical examination, 48 patients are classified as high risk group

Maximum number of patients had 2 spontaneous abortions (26)

for toxoplasmosis. This study was approved by Institutional Ethics

followed by 3 spontaneous abortions (12), 1 spontaneous abortion

Committee of the Faculty of Medicine, A.M.U., Aligarh. An

(7), 4 spontaneous abortions (2) and least number of patients had

informed consent was obtained from the patients. For serological

6 spontaneous abortions (1). Maximum number of patients with

analysis, 2 mL of venous blood was collected in a sterile container

positive results in all the three serological tests had 2 spontaneous

with strict aseptic precautions from each study subject. The

abortions (Table 2).

serum was separated and stored in numbered aliquots at −20 °C till
assayed.

Table 1
Distribution of risk factors in patients positive for serological tests [n (%)].
Risk factors

2.2. Toxoplasma IgG ELISA and IgM ELISA
Quantitative determination of IgG and IgM antibodies to T. gondii
infection was done using Toxoplasma IgG ELISA and Toxoplasma
IgM ELISA kit (Calbiotech Inc.). The test was performed according

to the manufacturer’s instructions. The interpretation was based on
cut off calculated as per the instruction provided in the manual. If
the index was < 0.9, the test was considered negative, 0.9 to 1.1
equivocal and an index of > 1.1 was considered positive.

2.3. Toxoplasma IgG avidity ELISA
Measurement of Toxoplasma IgG avidity antibodies was
performed and interpreted using Enzywell Toxoplasma IgG avidity
ELISA kit (Diesse Diagnostica, Italy). The test was performed

and interpreted according to the manufacturer’s instructions. The
percentage of avidity of the samples is expressed and calculated
using the ratio between the OD found in the wells containing

Contact with cats
Eating raw or unwashed vegetables
Non vegetarian food habits
Eating improperly cooked or minced
meat products
Low socio-economic status
Rural residence
Poor hand hygiene
Blood transfusion

IgG ELISA
(n=23)

IgM ELISA
(n=17)

13 (56.5)
10 (43.4)
21 (91.3)
10 (43.4)

11 (64.7)
8 (47.1)
16 (94.1)
9 (52.0)

IgG avidity ELISA
(Low avidity)
(n=8)
8 (100.0)
4 (50.0)
8 (100.0)
6 (75.0)

20 (86.9)
18 (78.2)
9 (39.1)
0 (0)

15 (88.2)
14 (76.4)
8 (47.1)
0 (0)

7 (87.5)
7 (87.5)
7 (87.5)
0 (0)

Table 2
Distribution of patients in relation with number of abortions and positive
results observed in various serological tests.
No. of spontaneous
abortions / No. of patients
1/7
2 / 26
3 / 12
4/2
5/0
6/1
Total

IgG ELISA IgM ELISA
1
12
8
1
0
1
23

1
8
6
1
0
1
17

IgG avidity ELISA
(Low avidity)
0
5
1
1
0
1
8

avidity buffer and those with wash buffer, subtracting the value
of the test blank. A ratio over 35% indicates the presence of high

4. Discussion

avidity IgG antibodies; when it is lower than 30%, this indicates
the presence of low avidity IgG antibodies. If the percentage

Maternal infections play a critical role in pregnancy wastage

is between 30% and 35%, there is a medium degree of avidity

and is one of the main causes for bad obstetric history in pregnant

(borderline).

women. The maternal Toxoplasma infection has been considered as
a significant factor in the causation of poor pregnancy outcome. T.

3. Results

gondii is known to cause infection in utero and is often responsible
for abortions, stillbirths, premature delivery and congenital

The prevalence of toxoplasmosis in pregnant females with

malformations[6]. Intrauterine transmission occurs in approximately

history of habitual abortions were found to be 47.9%. IgM was

25%, 54%, and 65% of untreated women who develop acute

positive in 35.4% while 16.6% of the patients had low IgG avidity

toxoplasmosis during the first, second, and third trimesters

antibodies indicating acute infection. Maximum number of patients

respectively. Specific maternal therapy can reduce the overall

positive for all the three serological tests IgG ELISA (82.6%), IgM

incidence of fetal infection by 50%. Fetal involvement is most

ELISA (82.4%) and IgG avidity ELISA (87.5%) were present in the

severe if maternal infection is contracted early in pregnancy[7].

age group 21-30 years followed by 11-20 years and 31-40 years.

The extent to which toxoplasmosis causes habitual abortion is still
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controversial.
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