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Serological survey of toxoplasmosis in a district in Tamil Nadu:
Hospital-based study

Sir,

Toxoplasmosis is a parasitic disease that
affects millions of people worldwide. Although it
remained asymptomatic in the majority of cases, but
gains clinical significance when primary infection
occurs or when there is reactivation of infection in
immunosuppressed patients, e.g., AIDS patients. In
India, the exact seroprevalence of this infection is not
known. The prevalence of toxoplasmosis in pregnant
women in India is variably reported to be as low as 5
per cent to as high as 80 per cent'*. Since testing for
toxoplasmosis is not a routine activity in our country,
information on this zoonotic infection, diagnosis and
interpretation of test results is lacking. In Tamil Nadu,
various studies have been done in northern districts>¢
but so far not reported in southern districts except our
earlier report on seroprevalence of toxoplasmosis by in
house IgG IFAT’. Therefore, a serological survey was
carried out to detect antibodies to Toxoplasma gondii
using in-house IgG based tests viz., enzyme linked
immunosorbent assay (ELISA) and modified direct
agglutination test (MAT) in the different groups of
patients in southern districts of Tamil Nadu, India.

The present study was conducted at Tirunelveli
Medical College Hospital, Palayamkottai, Tirunelveli
District, Tamil Nadu, from May 2006 to October 2007.
After obtaining an approval from the institutional ethical
committee and an informed consent from the inpatients
and outpatients, a total of 350 peripheral blood samples
were collected from 175 immunodeficient (HIV and
cancer patients) and 175 immunocompetent patients
(pregnant women, ocular chorioretinitis cases and
patients with lymphadenopathy). HIV-infected patients
with CD, T-cell counts <200/ul and diagnosis confirmed
cancer patients were included in immunodeficient
group. Exclusion criteria for immunodeficient group
were: transplant recipients under immunosuppressive
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therapy or haemodialysis patients with chronic renal
failure. Asymptomatic pregnant women, pregnant
women with bad obstetrics history (BOH), ocular
chorioretinitis cases, and those with lymphadenopathy
were included in immunocompetent group and patients
with myocarditis and pericarditis were excluded. All
serum samples (n=350) were subjected into IgG based
assays viz., MAT and ELISA for toxoplasmosis. The
results of these assays were compared with our previous
results on [FAT.

The T gondii (RH strain) tachyzoite antigen
was prepared by in vivo propagation in mice
and in vitro cell culture system in MDCK
fibroblast cell line. The tachyzoites count was
1 x 107and 1 x 10°per ml of antigen by in vivo and in
vitro methods, respectively. Formalin-killed 7. gondii
tachyzoite antigen was prepared for [FAT and MAT.
The tachyzoite soluble antigen (TSA) with protein
concentration of 0.63 mg/ml was prepared and used for
ELISA. The antigen concentration was standardized at
10 pg/ml. The optimum dilutions of serum and conjugate
were found to be 1:100 and 1:1,000, respectively, by
chequer board titration. In-house IgG micro-ELISA
was performed as described by Voller et al® with minor
modifications. The cut-off value was calculated by
adding mean OD value of two negative controls and
three positive controls and the sum was divided by six.
The test serum samples with absorbance values less
than the cut-off value were considered non-reactive and
those with absorbance values equal or greater than the
cut-off value were considered reactive.The minimum
detection limit of ELISA was calculated by adding 2
x SD to the mean optical density (OD) obtained with
negative human serum.

Modified direct agglutination test (MAT) described
by Desmonts and Remington was followed’. Antibody
titres of 1:20 or more were taken as significant for
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reporting positive results. Those test samples positive
at 1:20 were further serially two-fold diluted until the
end titre was reached. The sensitivity, specificity and
positive and negative predictive values of the three
assays were calculated using 10 known positive and
negative reference serum samples obtained from Toxo
Lab, USDA, Maryland, USA, as per the standard
procedure described for screening test evaluation
formula.

Of'the 350 patients tested, 46 (13.14 per cent) and 39
(11.41 per cent) patients were found to be seropositive
for toxoplasmosis by ELISA and MAT, respectively
whereas 41 (11.71%) were seropositive by IgG IFAT’.
The overall seropositivity of toxoplasmosis in and
around Tirunelveli District of Tamil Nadu was 13.14
(46/350) per cent based on IgG ELISA. Seropositivity
of toxoplasmosis in immunocompromised and
immunocompetent patients were of 15.43 (27/175),
12.57 (22/175) and 10.86 (19/175) per cent, 10.29
(18/175) per cent, respectively based on IgG ELISA,
and MAT, respectively. It was 12 (21/175) and
10.86 (19/175) per cent by IFAT’. There was no
significant difference between the immunocompetent
and immunodeficient groups. The seropositivity of
toxoplasmosis in pregnant women was found to be 9.63
(13/135) per cent by ELISA which was equal to IFAT
whereas it was only 8.89 per cent by MAT. Among the
20 cases of lymphadenopathy, only three (15%) were
seropositive with all three tests. Of the 20 ocular cases
tested, only 3 (15 per cent) were seropositive with

all three tests. The seropositivity of toxoplasmosis in
HIV patients was found to be 15 (24/160), and 11.25
(18/160) per cent by ELISA, and MAT, respectively
whereas it was 11.88 (19/160) by IFAT. Of the 15 cases
of malignancy, only three (20%) were positive with all
three tests. The number of samples positive by all the
three tests and also in combination of two tests like MAT
and ELISA, MAT and IFAT was 39 (11.14%) whereas
in combination of two tests like IFAT and ELISA was
41 (11.71%). Among the three assays, IgG ELISA was
found to be highly sensitive (90%) and specific (100%)
in detecting toxoplasmosis, whereas the IgG IFAT and
MAT were equal in sensitivity (80%) and specificity
(90%). The efficiency of three assays were compared
by McNemar’s test and the result revealed that testing
efficiency of [gG ELISA in detecting toxoplasmosis was
higher (P<0.05) than the other two assays (Table).

The mean CD4" count of HIV patients of
seropositive (male - 111.05 = 79.96 and female- 79.5 +
27.36) and seronegative (male - 218.23 + 169.38 and
female - 326.5 £ 259.51) groups of toxoplasmosis was
statistically interpreted to assess the risk of development
of toxoplasmosis as opportunistic infection. Significant
difference between mean CD4" count in seropositive
and seronegative groups of toxoplasmosis was noticed
(at P<0.001, OR=2.09, 95 % CI=1.5-2.9). Similarly
significant difference was observed in the mean CD8"
count and CD4*/CDS8"ratio in the study groups. Among
the 160 HIV positive samples, 24, 19 and 18 samples
were found to be positive for anti-7oxoplasma antibody

Table. Comparison of three IgG based assays (IFAT, MAT & ELISA) for detecting antibody response to 7. gondii
Category of patients Number of patients Number of positive patients and
examined per cent (%) positive

MAT IFAT MAT ELISA™  ELISA" MAT IFAT

ELISA IFAT
Immunocompetent
Pregnant women 135 12 (8.89) 12 (8.89) 13 (9.63) 12 (8.89)
Lymphadenopathy 20 3 (15) 3(15) 3(15) 3(15)
Ocular 20 3(15) 3(15) 3(15) 3(15)
Immunodeficient 160 18 (11.25) 18 (11.25) 19 (11.88) 18 (11.25)
HIV positive individuals
Malignancy 15 3(20) 3(20) 3 (20) 3 (20)
Total 350 39 (11.14) 39 (11.14) 41 (11.71) 39 (11.14)
*P<0.05 (ELISA with IFAT); “P<0.01 (ELISA with MAT)
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by ELISA, IFAT and MAT, respectively and the
association between the presence of anti-7oxoplasma
antibody and CD4 cell count was determined. Most
of the Toxoplasma seropositive patients 17/24 (71 %),
16/19 (84 %) and 16/18 (88 %) had CD4 cell count
<100/ul.

In the present study, the overall seropositivity for
toxoplasmosis was 13.14 per cent based on [gG ELISA.
Bhatia et al’ reported only 12 per cent seropositivity
for toxoplasmosis in south India, whereas, Mittal et
al' revealed an overall seropositivity of only 1 per
cent from Delhi. Singh and Nautiyal'' noted a high
positivity (75%) of T. gondii in Almora, north India in
women of child bearing age. Very high prevalence of
77 per cent has been reported from north India'?.

A total of 9.63 per cent pregnant women were
seropositive in the current study based on ELISA.
Chakraborty et al'® reported 7.1 per cent prevalence
of toxoplasmosis in pregnant women from Calcutta
(Kolkata). Akoijam et al® performed a study among
primigravid women attending a secondary level
hospital in a district of north India using IgG ELISA
and reported 41.75 per cent 7. gondii seropositivity”.
An earlier study reported 7.72 per cent positivity of
toxoplasmosis in pregnant women from Delhi'.

Present study revealed 15 per cent seropositivity
among the HIV positive individuals tested by
IgG ELISA. Meisheri et al” conducted a study of
seroprevalence of toxoplasmosis in general population
and in HIV/AIDS patients in Bombay (Mumbai) and
reported an overall seroprevalence of 30.9 per cent in
the immunocompetent adult (34% in men and 26.2%
in women). In HIV infected hosts the seroprevalence
was 67.8 per cent®. In the present study, there was no
statistical difference in the seropositivity between the
immunocompetent and immunodeficient groups which
underlines the importance of screening of this parasite
in the immunocompetent patients also like in pregnant
women.

In our study, most of the Toxoplasma seropositive
patients had CD4" T cell counts <100/ul which was
similar to the earlier observations!®!”,

Of the three assays, IgG ELISA was found to
be highly sensitive (90%) and specific (100%) in
detecting toxoplasmosis. The sensitivity and specificity
were calculated based on 10 known positive and 10
known negative normal healthy individuals reference
serum samples obtained from international reference
laboratory. However, due to endemicity of many

parasitic diseases in this country, it would always be
better to include reference samples from other parasitic
diseases also. The testing efficiency of IgG ELISA for
detecting toxoplasmosis was higher than the other two
tests, as observed earlier'®",

Inconclusion,amongthethree assays, seropositivity
rate was high in in-house IgG ELISA than in the other
two assays for toxoplasmosis in southern districts of
Tamil Nadu. The overall seropositivity for 7. gondii
antigen by IgG-ELISA was 13.14 per cent in and
around Tirunalvali district in Tamil Nadu. I[FAT showed
good agreement with ELISA in detecting positive and
negative results in the present study.
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