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Objective: To evaluate the role of Toxoplasma gondii in women with bad obstetric (BOH) history
and in women with primary and secondary infertility.
Methods: This study was conducted in the Department of Microbiology, Jawaharlal Nehru
Medical College and Hospital for a period of 5 years from January 2004 to December 2009.
Quantitative determination of IgM antibodies to Toxoplasma gondii infection was done by IgM
capture ELISA in patients with history of BOH or infertility.
Results: Out of a total of 441 subjects included in the study, 417 (94.6%) had a BOH and 24 (5.4%)
subjects had infertility. Toxoplasma was found to be more common in females with two or more
abortions 52 (76.5%). Similarly in patients with infertility due to Toxoplasma, secondary infertility
(66.7%) was more common than primary infertility. About 40.3% patients with BOH and 20% patients
with infertility had healthy live issues after treatment with spiramycin.
Conclusions: Toxoplasmosis is thus, an easily treatable cause of abortions and infertility. All
antenatal females and females with infertility should be screened for toxoplasmosis.
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1. Introduction
Reproductive failure either due to infertility or repeated
abortions is one of the most distressing problems for
married couples. An infectious etiology for infertility or
repeated abortions suggests an easily treatable solution for
an otherwise lengthy and expensive treatment for the same.
Toxoplasma gondii (T. gondii) is an important cause of
bad obstetric history (BOH) leading to habitual abortions
and now its role as a cause of infertility has also been
*Corresponding author: Dr. Meher Rizvi, Department of Microbiology, Jawaharlal
Nehru Medical College, Aligarh Muslim University, Aligarh, 202002, India.
E-mail: rizvimeher@yahoo.co.in

established[1,2]. Approximately one-third of the population
are exposed to this parasite [3] . T oxoplasmosis is the
most dangerous for the foetus when the mother acquires
infection during pregnancy[4].
The clinical implications of infection due to Toxoplasma
in pregnant patients are manifold. S uch patients may
have spontaneous abortions, stillbirth, intrauterine growth
retardation, preterm deliveries or foetal anomalies.
I n addition to the risk of gestational complications
and congenital infections, it has been suggested
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2. Materials and methods
T his study was conducted in the D epartment of
M icrobiology, J awaharlal N ehru M edical C ollege and
H ospital for a period of 5 years from J anuary 2004 to
December 2009.
A total of 441 patients attending the antenatal clinic were
included in the study. A detailed clinical history, along

with the history of risk factors was obtained from all the
cases. The subjects were divided into two distinct groups:
G roup 1 : A total of 417 cases with BOH defined as
previous history of ≥1 pregnancy wastages, intrauterine
deaths, preterm deliveries, intrauterine growth retardation,
unexplained early neonatal deaths or with congenitally
malformed children were included in this group.
Group 2: Twenty four females with history of infertility,
either primary or secondary, were recruited in the second
group. Infertility was defined as inability to conceive for
more than a year despite regular unprotected intercourse.
Primary infertility was defined as those cases in which
conception had never occurred whereas the term secondary
infertility was difficulty conceiving after already having
conceived either carried the pregnancy to term, or had a
miscarriage.
2.1. Microbiological evaluation for toxoplasmosis
Quantitative determination of IgM antibodies to T. gondii
infection was done by IgM capture ELISA (test kit, Adaltis
laboratories, I taly ) . T he test was performed according
to the manufacturer’s instructions. T he interpretation

was based on cut off calculated as per the instruction
provided in the manual. If the index was <0.1, the test was
considered negative, 1.0 to 1.2 equivocal and an index of
>1.2 was considered positive. The assay has a detection
limit of 2.21 IU/mL.
2.2. Statistical analysis
Statistical analysis was done using student’s t-test and

Chi-square test.
3. Results

Out of a total of 441 subjects included in the study, 417
had a BOH and 24 (5.4%) subjects had infertility. The

(94.6%)

mean age of presentation as a case of BOH was (26.0±3.2)
years, with majority of the patients in the 20-30 year age
bracket, while the mean age of presentation of infertility
cases was (28±5) years. Anti Toxoplasma IgM antibodies
were found in 120 (28%) females of Group 1 and 9 (37.5%)
G roup 2 females. P atients in both of the groups with
toxoplasmosis [98 (81.7%) Group 1 with BOH, 7 (77.8%) Group
2 infertility] were predominantly from rural background.
None of the patients in either group gave history of contact
with cats or any other pet animals which was considered as
a significant risk factor for toxoplasmosis.
Amongst the females with BOH, 120 (28%) found positive
for anti Toxoplasma Ig M antibodies, more than half of
68 ( 57 % ) presented with history of previous abortion.
Toxoplasma was found to be more common in females with
two or more abortions 52 (76.5%) as compared to the females
who had a single abortion 16 (23.5%) (P<0.05). Twenty six
(21.7%) females gave history of foetal loss, 10 (7.5%) due
to intrauterine deaths and 16 (13.3%) were early neonatal
deaths. Sixteen (13.3%) subjects gave birth to live babies,
with 10 (7.5%) neonates having congenital anomalies and
6 (5%) had intrauterine growth retardation (Figure 1). Sixty
two (53.3%) subjects of Group 1, with IgM antibodies against
Toxoplasma were treated successfully with spiramycin and
a good number 25 (40.3%) of them went on to have healthy
live issues.
60

Percentage of association (%)

that toxoplasmosis has some unfavourable effects on
reproductive capacity in both men and women[2].
The role of toxoplasmosis in habitual abortions is well
established, however, only a few studies had been done
for its association with infertility. This baseline study is
probably the first study from North India to evaluate the
role of T. gondii in infertility. We assessed the role of T.
gondii in two distinct groups: (i) in women with BOH; and (ii)
in women with primary and secondary infertility.
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Figure 1. A ssociation of toxoplasmosis with different clinical
presentations.
A=Abortion, END=Early neonatal death, IUD=Intrauterine death,
IUGR=Intrauterine growth retardation, 1°INF=Primary infertility,
2°INF= Secondary infertility.

Another important association of T. gondii was seen
with infertility. Out of the 9 cases of infertility attributable
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to Toxoplasma, 6 (66.7%) had secondary infertility and 3
(33.3%) had primary infertility. Two out of 10 cases which
were followed after treatment with spiramycin, gave birth
to healthy live babies.
4. Discussion
In the present study, it is evident that T. gondii plays
a vital role in pregnancy wastage and its occurrence in
patients with BOH is a considerable risk factor. Persistence
of encysted forms of Toxoplasma in chronically infected
uteri, and their subsequent rupture during placentation
lead to infection of the baby in the first trimester and often
to recurrent miscarriages[5]. T. gondii, which is a known
etiological agent in recurrent pregnancy loss, was found
as a cause of BOH in 28% of pregnant women in the present
study. This is similar to what has been reported earlier[6].
W omen in all age groups were susceptible to the
Toxoplasma infection, although the younger age group
was more commonly infected. M ajority of patients
( 81 . 7 % ) with BOH in our study had a rural background.
R ural background had been noted as a risk factor for
toxoplasmosis in other studies as well[7]. This could be due
to rural women, particularly of younger age groups, are
more actively involved in outdoor activities and thus are at
greater danger of being exposed to infection. No history of
contact with cats was elicited in this study. Consumption
of pork products was investigated in two studies, and both
found a strong association with infection[8,9]. But in our
study, none of the females gave the history of consumption
of raw or undercooked pork or lamb[10]. Exposure to other
animals or consumption of unwashed fruits and vegetables
may have been the source of infection. Contact with soil or
vegetables or fruit contaminated with soil was identified
as a risk factor for Toxoplasma infection in pregnancy in
two studies[8-10].
In our study, T. gondii was strongly associated with
multiple abortions. R ecurrent abortions were noted in
76.5% cases of Toxoplasma related BOH, while 16 (23.5%)
females with toxoplasmosis had a single abortion. Sarkar
et al. have also reported the highest prevalence of T.
gondii in females with two followed by three abortions[11].
H owever, some authors had reported toxoplasmosis
as a cause of recurrent abortions in 12 % - 27 % females
only [6,12]. T. gondii also emerged as an important risk
factor for intrauterine deaths (7.5%), congenital anomalies
( 5 % ) , intrauterine growth retardation ( 5 % ) and early
neonatal deaths (13.3%). Sarkar et al. reported that after
abortions, the commonest form of pregnancy wastage due
to toxoplasmosis are stillbirths, followed by premature
deliveries, congenital anomalies, and early unexplained

neonatal deaths [11]. S ixteen ( 40 . 3 % ) patients with BOH ,
being treated with spiramycin went on to have a healthy
live issue.
In our study, an unexpectedly high association of T.
gondii with infertility (37.5%) was also observed. It was
associated more with secondary ( 66 . 7 % ) than primary
infertility (33.3%). A good number of them (77.8%) were
from rural background. None of them were exposed to any
of the animals accountable for being a risk factor for T.
gondii. Once treated, 20% of them conceived normally.
Few studies have addressed the issue of infertility related
to T. gondii[1]. More studies on association of T. gondii
with infertility should be conducted.
We advise that every female with not only BOH but also
infertility must be thoroughly screened for toxoplasmosis.
In Austria and France, it is compulsory by law to test all
pregnant women for T. gondii on the first visit to their
gynaecologist [13,14] . E arly diagnosis of toxoplasmosis
is essential to start appropriate treatment on time to
reduce the transplacemental transmission. Treatment of a
pregnant woman who acquires infection at any time during
pregnancy reduces the chances of congenital transmission
by about 60%[15].
In our study, we used IgM ELISA for the detection of
toxoplasmosis. It is easy to perform test with reproducible
results. Serological tests form the backbone of diagnosis.
These may include the titration of serum IgG, IgM and
IgA immunoglobulins. IgA is useful in the diagnosis of
recent foetal and newborn infections. IgG is very useful for
screening purposes and follow up of active infection, but
IgM are the specific immunoglobulins which detect recent
infection in mother[16,17].
W e suggest that history of a single abortion is also
helpful to investigate T. gondii. S erum samples from
rural areas can be collected and sent to higher centres
for testing and the patient need not come to a city for the
test to be done. The doctors at the primary health care can
easily treat this infection with spiramycin or leucovorin
so that the patients can achieve a successful delivery cost
effectively.
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abortions is one of the most distressing problems for
married couples. An infectious etiology for infertility or
repeated abortions suggests an easily treatable solution
for an otherwise lengthy and expensive treatment for the
same. T. gondii is an important cause of BOH leading to
habitual abortions and now its role as a cause of infertility
has also been established.
Research frontiers
The role of toxoplasmosis in habitual abortions is well
established, however, only a few studies had been done
for its association with infertility. This baseline study is
probably the first study from North India to evaluate the
role of T. gondii in infertility.
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Applications
Every female with not only BOH but also with infertility
must be thoroughly screened for toxoplasmosis. E arly
diagnosis of toxoplasmosis is essential to start appropriate
treatment on time to reduce the transplacemental
transmission. T reatment of a pregnant woman who
acquires infection at any time during pregnancy reduces
the chances of congenital transmission by about 60%.
Peer review
The paper studied the seroprevelence of T. gondii in
women with BOH and infertility in which they reported 28%
and 37.5% prevalence of Toxoplasma in patients with BOH
and infertily, respectively. It is a well written paper and
highlights the role of Toxoplasma in the two conditions.
References
[1] Z hou YH , L u YJ , W ang RB , S hi F , G ao QF , L uo YF , et al.
Survey of infection of Toxoplasma gondii in infertile couples in
Suzhou countryside. Zhonghua Nan Ke Xue 2002; 8(5): 350-352.

[2] Akarsu AG, Elhan HA, Akarsu C. [Retrospective evaluation

of Toxoplasma gondii seropositivity in fertile and infertile

A des AE . R isk factors for recent Toxoplasma infection in

pregnant women in Naples. Epidemiol Infect 1996; 116: 347-351.

[9] B aril L , A ncelle T , T hulliez P , G oulet V , T irard V , C arme
women in 1995]. Bull Epidemiol Hebd 1996; 16: 73-75. French.

[10] Kapperud G, Jenum PA, Pedersen BS, Melby KK, Eskild A, Eng

J. Risk factors for Toxoplasma gondii infection in pregnancy.
Results of a prospective case-control study in Norway. Am J

Epidemiol 1996; 144: 405-412.

[11] Sarkar MD, Anuradha B, Sharma N, Roy RN. Seropositivity of

toxoplasmosis in antenatal women with bad obstetric history
in a tertiary care hospital of Andhra Pradesh, India. J Health

Popul Nutr 2012; 30(1): 87-92.

[12] Bhatia VN, Meenakshi K, Agrawal SC. Toxoplasmosis in South

India - a serological study. Indian J Med Res 1974; 62: 18181820.

[13] P eleoux H , B run E , V ernet G , M arcillat S , J olivet M ,

Guergour D, et al. Determination of anti-Toxoplasma gondii

immunoglobulin G avidity: adaptation to the V idas system

(bioMerieux).

Diagn Microbiol Infect Dis 1998; 32: 69-73.

[14] Pinon JM, Dumon H, Chemla C, Franck J, Petersen E, Lebech

M, et al. Strategy for diagnosis of congenital toxoplasmosis:

evaluation of methods comparing mothers and newborns and
standard methods for post-natal detection of immunoglobulin

G, M and IgA antibodies. J Clin Microbiol 2001; 39: 2267-2271.

[15] M c L eod R , R emington JS . T oxoplasmosis ( Toxoplasmosis
gondii). In: Behrman RE, Kleigman RM, Jenson HB, editors.
Nelson textbook of paediatrics. 16 th ed. P hiladelphia: WB

Saunders; 2000, p. 1054-1062.

[16] Decavalas G, Papapetropoulou M, Giannoulaki E, Tzigounis V,

Kondakis XG. Prevalence of Toxoplasma gondii antibodies in

gravidas and recently aborted women and study of risk factors.
Eur J Epidemiol 1990; 6(2): 223-226.

[17] van Knapen F. Toxoplasmosis, old stories and new facts. Int
Ophthalmol 1989; 13: 371-375.

