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Seroprevalence of human Toxoplasma gondii infection
among pregnant women in Charsadda, KP, Pakistan
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Abstract Toxoplasmosis is a very common and asymp-

tomatic infection caused by Toxoplasma gondii. Pregnant

women can develop serious complications if the infection

passes to the developing fetus. Primary infection in the

pregnant women during the gestation period will result in

the development of severe systemic disease with temporary

parasitemia and will affect the developing fetus. Several

clinical complications can be observed in the congenitally

infected children which include mild disease to serious

health defects such as mental retardation. The aim of the

current study was to determine the seroprevalence among

pregnant women in District Charsadda, KP, Pakistan. From

various maternity homes and other health care centers 200

random samples were collected. Serum was extracted from

the blood and was subjected to the specific serological

technique by using Latex Agglutination Kit. Out of 200

random samples collected from pregnant women, 69

(34.5%) were detected positive for the parasite and the

remaining 131 (65.5%) were found negative. The sero-

prevalence of the parasite was also determined in the

pregnant women based on various age groups. The infec-

tion was more prevalent in the age group of 26–40 years

with a total of 54.55% of the total studied population while

low seroprevalence of the parasite was recorded in the age

group 41–55 years with about 21.87%. However, the age

group 15–25 years showed a moderate infection of about

23.63%. Abnormalities were also observed in the newborns

of the pregnant women infected with the parasite. From

Charsadda 76.1%, 45.1% from Tangi and 72.1% babies

from tehsil Shabqadar were born with congenital abnor-

malities. With proper health care, development and uti-

lization of effective diagnostic and therapeutic strategies

the epidemics of the infection can be significantly reduced.

The routine serological test is recommended for all the

pregnant women.
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Introduction

Toxoplasma gondii is an obligate parasite and the causative

agent of the zoonotic disease, toxoplasmosis. From various

regions of Africa, Middle East, Europe and South East

Asia, a high prevalence of the parasitic infection has been

reported in pregnant women. Primary infection with the

parasite leads to the development of congenital infection in

pregnant women. While the active parasitic infection often

leads to severe complications in the fetus and newborn

infant. The consequences comprised of the brain, eye

damage or even death of the fetus (Torgerson and Mas-

troiacovo 2013). The congenital toxoplasmosis also leads

to the severe birth defects including nervous and ocular

complications, hydrocephaly, encephalitis, epilepsy,

blindness and internal calcification (Khan et al. 2011;

Pappas et al. 2009). Besides with the severe complications,

the pregnant women also suffer from several health defects

including abortion, dermatitis, headache, myalgia, and

malaise (Koppe et al. 1986).
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Individuals having low socioeconomic status, routine

contact with domestic animals, poor hygienic habits are

more prone to the infection. Besides the risk is also asso-

ciated with age of the people (Alvarado-Esquivel et al.

2017; Sroka et al. 2010). Generally, the pregnant women

acquires the parasitic infection during the first and second

trimester of their pregnancy. Usually, infection at that stage

leads to a severe degree of illness in the fetus. However, the

possibilities for transplacental infection are very less dur-

ing the first trimester of the pregnancy (Jones et al. 2001).

Sero-epidemiological reports from various regions of

the world have shown a higher occurrence of the infection.

As generally in Southern European countries about 54% of

the pregnant women population has been reported to be

affected with parasitic infection. Whereas, in Sub-Saharan

Africa, 92% of the pregnant women were affected by the

parasitic infection (Ayi et al. 2009). Comparatively,

increase in the occurrence frequencies of T. gondii in

pregnant women was observed in Africa, Middle East and

South-East Asian region (Sakikawa et al. 2012).

Few studies have been reported on high seroprevalence

of T. gondii in pregnant women from various areas of

Pakistan as according to one study, 63% from Punjab, 38%

from KP and 48% prevalence from AJK were reported in

2011 (Khan et al. 2011). Very few studies have been

reported on seroprevalence of the parasite in pregnant

women and risk factors associated with the infection from

Pakistan. The reported data from various areas of Pakistan

is variable and exist in a range from less than 1% to highest

prevalence up to 92% in pregnant women. The aim of the

current study was to determine the seroprevalence of T.

gondii among pregnant women in District Charsadda, KP,

Pakistan.

Materials and methods

Subjects

The current study was conducted in District Charsadda,

KP. 200 random samples were collected from the pregnant

women population in 3 tehsils of the district including

Charsadda, Shabqadar, and Tangi. The parasite T. gondii

detection was done with Toxoplasmosis Latex Agglutina-

tion Test (Latex Agglutination Kit, Fortress diagnostics).

The duration of the sampling was from September 2017 to

December 2017. The age of the pregnant women varied

from 15 to 55 years. The research facilities were provided

by Mardan Medical Complex.

Serological technique

The parasite was detected with ‘‘Latex agglutination kit’’.

Blood was taken Bronchial artery of pregnant women and

was centrifuged at 8000 rpm for 1 min. Then serum was

taken with a pipette and added to fresh microfuge tubes.

From the tubes 60 ll of the serum was added on a glass

slide followed by the addition of 30 ll Latex reagent. The

two components were gently mixed and left for 3 min at

room temperature. Agglutination of the samples indicated

the presence of the parasite while the remaining smooth

samples were negative for the parasite.

Statistical analysis

The data was recorded on the basis of age of the patients,

hygienic conditions and abnormalities observed in the

babies born to the infected mothers. The data from each

tehsil was analysed with Epi Info 7 (Center for Disease

Control, GA, USA).

Results

The overall seroprevalence of T. gondii in District

Charsadda

Out of 200 random samples collected from pregnant

women, 69 (34.5%) were detected positive for the parasite.

Remaining 131 (65.5%) were found negative as shown in

Table 1.

Tehsil wise seroprevalence of T. gondii in District

Charsadda

The total samples were randomly collected from 3 different

tehsils including Charsadda, Tangi, and Shabqadar as

shown in Table 2. The samples were received from preg-

nant women in hospitals, maternity homes and also during

a survey of the pregnant women’s homes.

Age wise seroprevalence of T. gondii

The seroprevalence of the parasite was also determined in

various age groups. The age group of 26–40 years was

Table 1 Overall seroprevalence of T. gondii

Total samples Positive Negative Prevalence (%)

200 69 131 34.5
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highly affected by the infection with a total of 49 (54.55%)

of the total studied population. Low seroprevalence of the

parasite was recorded in the age group 41–55 years with

about 7 (21.87%). However, the age group 15–25 years

showed a moderate infection of about 13 (23.63%) as

shown in Fig. 1.

Seroprevalence on the basis of Hygienic conditions

The prevalence of the parasite was also determined on

basis of hygienic conditions as shown in Fig. 2. The clas-

sification of the routine habits was based on the question-

naire filled from the pregnant women during the survey.

Abnormalities observed in the new-borns of infected

mothers

A questionnaire was filled consisting of questions regarding

the abnormalities observed in new-borns of those mothers

which were pre-disposed to the infection as shown in Fig. 3.

Discussion

The epidemiological studies of T. gondii have been used as

an indicator for the endemicity of the parasite in humans

and animals (Ades et al. 1993; Jones et al. 2001; Sousa

et al. 1988; Studeničová et al. 2006). There is very scarce

data documented on the seroprevalence of the parasite.

Adequate information on the prevalence and transmission

routes would give proper risk assessment options in preg-

nant women and would assist in the planning and imple-

mentation of the control and preventive strategies for the

parasitic infection. The aim of the current study was to

determine the seroprevalence of the T. gondii in pregnant

women in District Charsadda, KP.

Out of 200 random samples collected from pregnant

women, 69 (34.5%) were detected positive and 131

(65.5%) were negative for the parasite. A similar study was

conducted in 2011 in Kohat, KP in order to evaluate the

seroprevalence and the risk factors of toxoplasmosis in

pregnant women. The overall seroprevalence was deter-

mined to be 14.4% (26 out of 180) (Khan et al. 2011).

Another similar study from the same region was conducted

in 2016 in which 733 random samples were collected from

the antenatal maternity centers. Overall seropositivity was

detected in 81.41% in the studied population of pregnant

women (Majid et al. 2016).

In the current study, the age group of 26–40 years was

highly affected from the infection with a total of 54.55% of

the total studied population while low seroprevalence of

the parasite was recorded in the age group 41–55 years

with about 21.87%. However, the age group 15–25 years

showed a moderate infection of about 23.63%. Abnor-

malities were also observed in the newborns of the preg-

nant women infected with the parasite. From tehsil

Charsadda 76.1%, from Tangi 45.1% and 72.1% of the

babies from tehsil Shabqadar were born with congenital

abnormalities.

With the presence of the domestic animals and also

because of the favorable environmental conditions the

Table 2 Tehsil wise seroprevalence of T. gondii

Tehsil Total samples Positive Negative Prevalence (%)

Charsadda 110 42 68 38.1

Tangi 40 16 24 40

Shabqadar 50 11 39 22
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Fig. 1 Seroprevalence in

various age groups. This

figure shows the seroprevalence

of T. gondii in various age

groups of the pregnant women.

The parasitic infection was

more prevalent in the age group

26–40 years, followed by age

group 15–25 and 41–55 years
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parasite can survive and transmit easily from one host to

another (Hill and Dubey 2018; Pal et al. 2014). There was

no adequate data available on the T. gondii infection in the

studied area and in the surrounding areas. The high

prevalence of the infection was mainly because of the

inadequate diagnostic facilities for pregnant women in the

area and in the surrounding rural areas.

Conclusion

The risks and damages associated with the congenital

toxoplasmosis require serious concerns and also the

implementation of the health programs to escort pregnant

women is very crucial. The women should undergo various

serological tests every three months and should be con-

tinued until one month after birth. Neonatal screening

programs are of utmost importance and should be added in

concordance with the toxoplasmosis serological examina-

tion. It is significant for the detection of the parasite

whenever it is not detected in the mother and it is mainly

required to reduce the possible complications in the new-

born. Basic training and educational programs should be

encouraged and supported to educate the health profes-

sionals about the infection, possible transmission routes

and preventive strategies. Awareness campaigns should be

conducted for educating the pregnant women about the

preventive measures and also the prenatal screening.
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Fig. 2 Seroprevalence in

hygienic and non-hygienic

groups. This figure shows the

seroprevalence of the infection

based on the hygienic and non-

hygienic habits of the pregnant

women. Each tehsil was divided

into two sections. The

prevalence was determined

based on the questions asked

from the women
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Fig. 3 Mothers giving birth to

abnormal babies. This

figure shows the frequency of

the abnormal babies born to

infected women. It was based on

the questionnaire filled from

mothers during the survey
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