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Abstract

Background: Toxoplasmosis has long since been incriminated with pregnancy wastage. In India, studies clearly show the rise in
toxoplasma infection over last few decades. The present study is an effort to revisit the trend of maternal toxoplasmosis in this part
of the country presently.

Material and Method: Serum samples collected over one year from 90 pregnant women were tested for IgG and IgM antibodies
against Toxoplasma gondii by ELISA. 60 pregnant women with history of two or more foetal wastage in the form of abortions,
premature labour, stillbirth, congenitally malformed fetus, intrauterine growth retardation, intra uterine death or neonatal death
comprised the study group. Control group consisted of 30 healthy pregnant women with two or more normal pregnancies without
any bad obstetric history (BOH).

Results: Overall prevalence of toxoplasmosis based on IgG seropositivity was 38.9% demonstrating very high prevalence of
maternal toxoplasmosis. Positivity was higher in the study group with higher positivity among asymptomatic study cases.
Conclusions: High prevalence of toxoplasmosis found among pregnant women in the study is clearly indicative of toxoplasma
endemicity in this region. Accurate and timely diagnosis is vital for prompt institution of therapy and hence there is a genuine role

of screening pregnant women for Toxoplasmosis in this part of India.
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Introduction

Maternal infections and infestations play a critical
role in adverse pregnancy outcome. Among the many
etiologies incriminated with pregnancy wastage,
toxoplasmosis is well recognized and has garnered
increased concern over the last few decades with recent
studies indicating that prevalence of maternal
toxoplasmosis in India may be a lot higher than
previously considered.

Toxoplasmosis is the disease caused by infection
with the obligate intracellular parasite Toxoplasma
gondii.*? The disease manifests mainly in two forms,
the congenital toxoplasmosis and the acquired
toxoplasmosis.  Acute toxoplasmosis is usually
asymptomatic and self limited and goes unrecognized in
80 to 90% of adults and children with acquired
infection.®23) Congenital toxoplasmosis occurs when a
woman becomes infected during pregnancy. The
severity of the disease depends on the stage of pregnancy
when she becomes infected and encompasses a wide
spectrum of clinical disease in congenitally infected
children. Acquired toxoplasmosis or postnatal acquired
infection is mostly asymptomatic.

Toxoplasmosis has been associated with habitual
abortion, prematurity, intra uterine growth retardation
(IUGR), still birth, obscure lymphadenitis, congenital
infections  like chorioretinitis, uveitis, macular
degeneration,  hydrocephalus, microcephaly and
hepatomegaly. Mild disease may consist of slightly
diminished vision only, whereas severe disease in
children may present with the most striking and

characteristic symptoms of chorioretinitis,
hydrocephalus and intracranial calcification which are
known as the “Classical triad” of the disease.® Infection
in early pregnancy may result in fetal wastage, intra
uterine death (IUD) or stillbirth. Immunocompromised
adults are another group susceptible to Toxoplasma
infection and toxoplasmosis which is mostly
asymptomatic, may present with devastating disease like
encephalitis in those with depressed immunity.®

Toxoplasma gondii was discovered in 1908 by
Nicolle and Maceaux in a North American rodent
(Ctenodactylus gundii), by Splendor in a rabbit and by
Darling in man. The infection is transmitted to man by
ingestion of undercooked meat of infected animals
harboring the tissue cysts or foodstuff contaminated by
cat feces and by transplacental transmission.® The risk
of transmission to fetus is highest if mother acquires
infection in the last trimester and it is most severe if
maternal infection occurs in the first trimester.® The risk
of infection increases with the duration of pregnancy.
Studies suggest that when mothers are infected in the
first trimester 14% fetuses become infected but infection
is more severe (i.e. fetal wastage) as compared to 29% in
the second trimester and 59% in the third trimester to
nearly 100% during the last weeks.(")

Diagnosis of toxoplasma infection may be
established by serological tests, amplification of specific
nucleic acid sequences (i.e. polymerase chain reaction),
histological demonstration of the parasite or its antigens
(i.e. immunoperoxidase staining), isolation of the
parasite from blood or body fluids after sub-inoculation
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of sample into peritoneal cavity of mice. Serological

tests like 1gG and IgM ELISA that detect antibodies in

serum are widely used and preferred as they are highly
specific, sensitive and reproducible methods that are
available commercially.®

In recent years the incidence of toxoplasmosis in
human beings is being increasingly reported from all
over the world including India. In India, studies clearly
show the rise in toxoplasma infection over the last few
decades.® Similar rise in incidence might well be
expected in the north eastern part of India, where the
climate is conducive to the toxoplasma oocyst to survive
for long periods. The present study “Seroprevalence of
toxoplasmosis in antenatal women with bad obstetric
history attending antenatal OPD in a tertiary hospital”
has been carried out as an effort to throw some light on
the present trend of the disease in this part of the country
keeping the following aims and objectives in mind:

1. To find the prevalence of Toxoplasmosis in
pregnant women with past history of pregnancy
wastage.

2. To find the prevalence of Toxoplasmosis in healthy
pregnant women with previous full term deliveries.

Material and Methods

In the present study which is a prospective case
control study based on simple random sampling analysed
by descriptive epidemiology, sample size is 90, of which
60 were included in the study group and 30 comprised
the control group. Study group consisted of pregnant
women with a history of atleast two or more foetal
wastage (pregnancy loss) in the form of abortions,
premature labour, still birth, congenitally malformed
fetus, intrauterine growth retardation, intra uterine death
or neonatal death selected randomly from among
patients attending antenatal OPD. Control group
consisted of apparently healthy pregnant women with
two or more normal pregnancies without any bad
obstetric history (BOH).

Serum samples collected over one year from June
2011 to May 2012 from the 90 pregnant women were
tested for 19G and IgM antibodies against Toxoplasma
gondii by ELISA using the Labor Diagnostika Nord
GmbH & Co. KG (LDN) Toxoplasma 1gG ELISA and
LDN Toxoplasma IgM ELISA kits and procedures
described in the kit instruction manual were followed.

Cases from both the study group and control group
were interviewed for detail clinical history and other
relevant data and entered into the case Proforma.
Informed consent was taken from every case. The study
was done with the approval of the Institutional Ethics
Committee. Odds ratio was calculated and P- value was
calculated using Chi-square test.

Results

In the present study prevalence of toxoplasmosis
based on IgG seropositivity in the study group was found
to be 46.7% against 23.3% in the control group.

Seropositivity for IgM was 11.7% in the study group and
6.7% in the control group. 4 cases in the study group and
none in the control group had both IgG and IgM positive
(Fig. 1). The overall 1gG seroprevalence (i.e. study +
control group) is 38.9%.

The total seropositivity considering the test positive
cases i.e. IlgG+/IgM+/ both+ was found to be 31(51.7%)
cases in the study group and 9(30%) cases in the control
group. Overall seropositivity (study group + control
group) in this study was thus 44.4%.

In the study group 32 cases were negative for
Toxoplasma 1gG antibody with a concentration of <10
IU/ml. Of the 28 cases that were positive, only one case
had a high positive titre of >200 IU/ml and the rest had
titres in the range of 11 — 200 1U/ml.

In the control group, 23 cases had titres <10 IU/ml
(negative) and none of the cases had titres >200 [U/ml.
The 7 positive cases had titres from 11 — 200 1U/ml.

Pregnant women in the reproductive age group of 16
— 45 years comprised the study population with
distribution as seen in Table 1.

Highest 1gG seropositivity (12 cases) was seen in
the 21 — 25 years age group in the study group. In the
control group, 7 cases were positive for IgG antibody and
among them maximum cases i.e. 6 belonged to the 26 —
30 years age group.

In the study group highest number of cases were
with gravida 3 and expectedly showed highest number
i.e. 16 for 1gG positivity. Out of the 4 cases that had both
1gG and IgM positive, 3 had gravida 3 and 1 had gravida
> 4. In the control group also majority of the cases were
gravida 3 and 1gG was positive highest in 6 cases. No
cases in the control group showed simultaneous IgG or
IgM positivity.

In the study group highest number of cases (34) as
well as highest number of 1gG positive cases (17) were
seen in women with gestation period above 24 weeks.
The IgM seropositivity was however seen to be
maximum in cases of women with gestation weeks
between 13 — 24 weeks. All the 4 cases that had both 1gG
and IgM positive were in the gestation period of above
24 weeks. In the control group also highest number (16)
of pregnant women studied were in the gestation period
of above 24 weeks. Also out of the 7 IgG positive cases,
3 i.e. 42.9% belonged to this group. Out of the 2 cases
positive for IgM, 1 case had gestation period above 24
weeks.

Amongst the 60 cases in the study group, 26 women
presented with different symptoms like bleeding, per
vagina, decreased fetal movement, 1UD etc. Of these 10
i.e. 38.5 % were positive for IgG and 3 i.e. 11.5%were
positive for IgM. In the asymptomatic group (total 34),
18 i.e. 52.9% were positive for IgG and 4 i.e. 11.8% were
positive for IgM. Out of the 4 women who had both 1gG
and IgM positive only one was symptomatic.

There were altogether 26 symptomatic cases in the
study group with bleeding per vagina and decreased fetal
movement being the commonest complaints. Many cases
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also presented with more than one symptom. Highest
seropositivity for IgG was seen for decreased fetal
movement while highest IgM positivity was seen for
bleeding per vagina. The solitary symptomatic patient
with both 19G and IgM positive presented complaints of
decreased fetal movement. Fig. 2 shows the spectrum of
presenting complaints among the symptomatic cases.

Women with BOH in the study group were found to
have history of 2—-4 pregnancy wastages. Most of the
cases (42) gave history of 2 pregnancy wastage. In this
group 21 i.e. 50% were IgG positive. All the IgM
positive cases belonged to this group (16.7%). All the 4
cases having both IgG and IgM positive had 2 pregnancy
wastages in their past obstetric history

Quantitative estimation of 1gG antibody in relation
to the number of pregnancy wastage revealed that
majority of cases with history of 2 pregnancy wastage
had titre values between 11 — 35 1U/ml. In this group one
case had the highest titre of all and measured >200
1U/ml.

The spectrum of pregnancy wastage widely varied
with spontaneous abortions being the commonest event
of BOH. Expectedly the number of cases and IgG & IgM
were all highest for cases with spontaneous abortions.
The spectrum of pregnancy wastage along with
respective seroprevalences are seen in Table 2.

In both the study and the control group majority of
cases belonged to the low socio-economic group (LSG)
with 16 1gG+ LSG cases forming 26.6% of the study
group and 12 1gG+ middle/high socio-economic group
(M/HSG) cases accounting for 20% of the study group.
However within each category of both study and control
group prevalence of IgG seropositivity was greater in
women of M/HSG than those in LSW.

In study as well as control groups rural women were
greater in number than the urban women. In the study
group 1gG seroprevalence was higher among rural
population (50%) than the urban (40%), whereas in the
control group prevalence of 1gG positivity was higher in
the urban group (33.3%).

The prevalence of toxoplasmosis was also
investigated in relation to contact with animals
particularly cat. Contact with other domestic animals or
no contact with animals was also studied as seen in Table
3. In the study group 25% of the total IgG+ cases gave
history of contact with cats. Higher IgG seropositivity
was found in cases with contact with other domestic
animals or no contact with any animals although cats are
the definitive hosts for Toxoplasma gondii.

The distribution of vegetarian and non-vegetarian
was similar in the study and control groups with more
non-vegetarians than vegetarians. Seropositivity for IgG
in the study group was 45.5% among the vegetarians and
46.9% among the non-vegetarians. In the control group
40% of vegetarians and 20% of non-vegetarians tested
positive for 1gG.

Table 4 shows that Ultrasonography (USG) gravid
uterus was done in most (50) of the cases in the study

group except a few (10). Majority of the USG i.e. 56.7%
of the study group were within normal limits and no
abnormality detected (NAD). Among cases with NAD in
the USG 50% were 1gG+. Among those with positive
findings in the USG, intra uterine growth retardation
(IUGR) was the commonest finding, found in 4 cases of
which however only one was 1gG positive and another
was IgM positive. 2 out of 3 cases of incomplete abortion
were positive for 1gG. 6 i.e. 60% of the 10 cases with no
USG tested positive for 1gG.

In both the study and control groups distribution of
blood groups among the cases were similar with the
commonest blood group being O+, followed by A+, B+
and AB+ (Rh negative blood groups were excluded from
study). In the study group positivity for IgG was 54.5%
among the blood group O+ cases followed by 40%
among the blood group A+ cases.

28
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Fig. 2: Spectrum of presentation in the symptomatic

cases in the study group

Table 1: Age-wise distribution in the study group
and control groups
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Age group Total cases studied (90)
(in years) No. of Study Control
cases (%) | group (%) group
(%)
16 - 20 3(3.3) 3(5) 0
21-25 27(30) 23(38.3) 49(13.3)
26 — 30 39(43.3) 23(38.3) 16(53.3)
31-35 17(18.9) 8(13.3) 9(30)
36— 40 3(3.3) 3(5) 0
41— 45 1(1.1) 0 1(3.3)
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| Total HEE 60 | 30

Table 2: Distribution of Toxoplasma antibodies in
relation to the nature of pregnancy wastages.

No. of No. 19G IigM
pregnancy of + (%) : + (%) N
wastage cases
Spontaneous 38 17 (44.7) | 21 | 5(13.1) | 33
abortions
Missed 5 3 (60) 2 0 5
abortions

Still births 7 5(714) | 2 | 1(143) | 6
1UD 20 8 (40) 12 | 3(15) 17
Neonatal 13 6(46.1) | 7 0 13
deaths

IUGR 8 6 (75) 2 | 1(125) | 7
PROM 4 0 4 1 (25)
Congenital 8 3(375) | 513125 | 7
malformation

Table 3: Seroprevalence in relation to contact with cats or other domestic animals or neither

Contact with Study group Control group
No. of IgG IgM No. of IgG IgM
cases cases
+ (%) - +(%) | - +(%) | - | +(%) -

Cats 14 7 (50) 7 0 14 9 1(11.1) 8 2(22.2) 9
Other  animals
(cattle, goat, dog, 22 9(40.9) 13 3(13.6) | 19 14 5(35.7) 9 0 14
poultry)
None 24 12 (50) 12 | 4(16.6) | 20 7 2 (8.3) 5 0 7

Table 4: Findings of ultrasonography gravid uterus
in the study group

USG gravid No. of IgG IgM

uterus findings cases
(%) + - + -
NAD 34(56.7) | 17 | 17| 3 | 31
Incomplete 3(5) 2 1 1 2
abortion
IUD 3 (5) 11212
IUGR 467 |1 ]3]1]3
Congenital 1(1.6) 0101
malformation
PROM 2 (3.4) 0|2 ] 0|2
Fetal ascites 1(1.6) 0|1]0]1
Oligohydramnios | 2 (3.4) 111]0]1
No USG done 10(16.7) | 6 | 4 | 1 | 9
Discussion

Reproductive failure due to recurrent abortions or
other forms of pregnancy wastage like IUD, IUGR, still
births or congenital anomaly has since long been
attributed to infection by the intracellular parasite
Toxoplasma gondii. Factors like absence of serological
data before pregnancy, low number of patients and
uncontrolled studies are hindrances in assessing the true
picture of toxoplasmosis related adverse pregnhancy
outcomes.® There is a considerable difficulty in
conducting a well-controlled prospective study, which is
essential to establish a causal relationship between
toxoplasmosis and abortion and this study is an effort to
find out the frequency of involvement and the role of
chronic toxoplasmosis or active toxoplasmosis in
repeated pregnancy wastage in this part of the country.

Isolation of T. gondii from the endometrium even
several weeks after abortion does not prove congenital
toxoplasmosis. Toxoplasma gondii has been found in the
uteri of non-pregnant women also. Moreover even when
placenta is infected, the fetus may escape infection.?
Isolation of the parasite from the product of conception
is the most reliable method to arrive at the diagnosis of
toxoplasmosis, but it is not always possible and failure
of isolation does not exclude toxoplasmosis. Most
workers in recent years preferred the ELISA test and its
modification, to establish the diagnosis of recent active
toxoplasmosis.®V Most of the studies on sensitivity and
specificity of ELISA test reveal a very high degree of
sensitivity.

A highly sensitive IgM capture ELISA and I1gG
ELISA technique were applied in this study, for
diagnosis of active toxoplasmosis and T. gondii infection
respectively.

In the present study the seroprevalence of maternal
Toxoplasma 1gG was found to be 46.7% in the study
group and 23.3% in the control group. The rates are
much higher than the ones found in a prior study
(unpublished) carried out in this institution, which
reported a IgG seropositivity of 15% and 3.3% in study
and control groups. The odds in favour of having 1gG
positive in the study group is 2.875 times the odds in
favour of 1gG positivity in the control group and p
value=0.018. Thus, the odds in favour of IgG positivity
in the study group is significantly greater than the odds
in the control group.

Turbadkar D et al. (2003) who tested 380 serum
samples from pregnant women having bad obstetric
history for IgG antibodies by ELISA and found anti-
Toxoplasma 1gG antibodies positive in 42.1% cases.(®?
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The present study has shown higher prevalence than this
study.

Thapliyal N et al. (2005) while studying TORCH
infection over a nine months period in 20 pregnant
women with bad obstetric history in Kumaon region by
ELISA found 55% 1gG  seropositivity for
toxoplasmosis.*? In this study prevalence rate is much
higher than found in the present study.

BJ Borkakoty et al. (2007) studied 112 pregnant
women with bad obstetric history in Assam and found
seroprevalence of 44.6% anti Toxoplasma IgG
antibodies among pregnant women with history of
pregnancy wastage.™ Mousa DA et al. (2011) evaluated
serum samples, from 143 pregnant women with previous
adverse pregnancy outcome in Libya and found 64 i.e.
44.8% were positive for Toxoplasma IgG antibody.®®
Munmun DS et al. (2012) studied 105 pregnant women
with BOH in Andhra Pradesh and found the Toxoplasma
IgG seropositivity to be 49.52% in the study group.®®
The findings of these studies are closely similar to the
present findings.

BJ Borkakoty et al. (2007) who studied 68 pregnant
women without bad obstetric history in Assam found
seroprevalence  36.8% anti  Toxoplasma 1gG
antibodies.*¥ Munmun DS et al. (2012) studied 105
women with normal previous pregnancies (control
group) in Andhra Pradesh and found the Toxoplasma
seropositivity to be 12.38% in the control group.*®

In the present study the seroprevalence of maternal
Toxoplasma IgM was found to be 11.67% in the study
group and 6.7% in the control group.

Mousa DA et al. (2011) evaluated serum samples,
from 143 pregnant women with previous adverse
pregnancy outcome in Libya and found 8.4% were
positive for Toxoplasma IgM . All of those with high IgG
and IgM positivity gave a positive history of habitual
abortion.®® This study is also quite similar to the present
study.

Akoijam et al. (2002) carried out a study among
primi gravid women in a district of North India, to
determine the seroprevalence rate of Toxoplasma gondii
infection using ELISA test. Out of the 503 women
screened 210 women (41.75%) were seropositive for
Toxoplasma gondii infection.*”) The findings of this
study was far higher than the present study.

In a study by Srirupa P et al. (2011) in Kolkata 50
pregnant women with bad obstetric history and 40 primi
gravid women were investigated for anti — T.gondii
antibodies and seroprevalence was found to be higher
amongst primi gravid women (IgG 45%) than women
with BOH (26%) contradicting the present study and
almost all Indian studies on the topic so far.®

The incidence and prevalence reported by various
workers from different parts of the world and India vary
widely. This can be attributed to lack of uniformity in
screening protocol for diagnosis of Toxoplasmosis. Also
different screening methods followed by different
workers, differences in food habits and differences of

prevailing conditions are factors contributing to such
variance in different populations. Moreover there is
paucity of well-controlled longitudinal studies and hence
fluctuations may arise across studies.

Pregnant women in the reproductive age group of 16
— 45 years comprised the study population in this study
and highest IgG seropositivity was seen in the 21 — 25
years age group in 12 cases accounting for 53.3% unlike
BJ Borkakoty et al. (2007), Assam who found increase
in seroprevalence of toxoplasmosis with increasing
maternal age.“¥ Munmun DS et al. (2012) also found
that the seroprevalence showed gradual increase with
advancing age in their study.®® Also in a study by
Qublan et al. (2002) higher seroprevalence of
toxoplasmosis was seen with higher parity which is in
agreement with the present study.®® However in this
study a P-value=0.15, revealed seroprevalence of
Toxoplasmosis in relation to parity is insignificant
among the study and control group and a P value=0.429,
revealed insignificant difference in seropositivity for
Toxoplasmosis with increasing events of pregnancy
wastage.

The spectrum of pregnancy wastage widely varied
with spontaneous abortions being the commonest event
of BOH. Spontaneous abortion was present in 38 of the
60 cases in study group and among them 17 i.e. 44.7%
were seropositive for IgG. IUD was the next commonest
and present in 20 cases among which 40 % (8 cases) were
1gG positive. In a similar serological study for TORCH
infections in women with bad obstetric history in Nagpur
by Jalgaokar SV (2006) maximum number of cases of
abortion (27.27%), intrauterine growth retardation
(9.37%), intrauterine death (17.64%) and preterm labor
(18.18%) was associated with toxoplasma infection.®

In the present study 1gG seroprevalence was higher
among rural population (50%) in the study group
whereas in the control group prevalence of 1gG positivity
was higher in the wurban group (33.3%). A
seroepidemiological study of Toxoplasmosis was carried
out in different sections of population of Chandigarh by
Mohan et al. (2002). They observed a significant higher
rate in the slum area (10.5%) as compared to females in
the urban area (2.55%).?%

The prevalence of toxoplasmosis was also
investigated in relation to contact with animals
particularly cat as well as in relation to food habits
(vegetarian/ non vegetarian). Akoijam et al. (2002)
studying primi gravid women in a district of North India,
to determine the seroprevalence rate of Toxoplasma
gondii infection did not find any statistical difference in
women who had contact with cats and who did not.”
Also no statistical difference was seen in prevalence of
T. gondii infection among vegetarians and non-
vegetarians.*” Both these findings are similar to this
study.

In this study, the seroprevalence of Toxoplasmosis
in relation to contact with cat and other animals was
found to be insignificant as P value= 0.91. While
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analyzing seroprevalence of Toxoplasmosis with no
history of contact with animals P value=0.5, which is
again statistically insignificant. Regarding food habits P
value=0.535 in the study group and P value=0.173 in the
control group, thus in both groups the findings are
insignificant.

Conclusion

A well-controlled cohort study will bring to light a
better picture of the comprehensive maternal and fetal
affliction attributable to Toxoplasma gondii infection.
Preventive interventions like mass awareness about this
infection and its consequences are essential. Also proper
hygiene and good antenatal care are efficient in curbing
the prevalence of Toxoplasmosis in pregnancy,
rendering a healthy and disease free offspring.
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