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Introduction

Toxoplasma gondii infection is a protozoan infection that affects 
warm-blooded animals, including humans [1]. It is a zoonotic 
infection caused by T. gondii, an obligate intracellular protozoan of  
cats that infects humans and other mammals, including birds as 
intermediate hosts. T. gondii belongs to subphylum Apicomplexa, 
Class Sporozoa and exists in three main forms. These forms are 
[2].

i. The oocysts, which are the infective form and release sporozoites
ii. The trophozoites/Tachyzoites, which are the asexual form 

responsible for cell invasion and are crescent shaped. They are 
seen during acute stage of  infection and invades all types of  
mammalian cells, except non-nucleated red blood cells (RBCs)
iii. The tissue cyst/Bradyzoites, which are made up of  intracellular 
trophozoites and develop within cytoplasm of  host cell.

The tissue cyst and oocysts are the main forms of  the parasite that 
are involved in its transmission.

Infection of  T. gondii is high in areas with hot, low altitudes and 
humid climatic conditions [3]. Human infection of  toxoplasmosis 
occurs through.
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Abstract

Toxoplasma gondii infection is a zoonotic protozoan infection that affects warm-blooded animals, including humans. Congen-
ital toxoplasmosis occurs when unborn and developing foetus becomes infected with T. gondii through the placenta in utero. 
The study sought to determine the seroprevalence of  T. gondii infection among pregnant women seeking antenatal care at 
the Manhyia District Hospital, Kumasi. Signed or thumb printed consent form, structured questionnaires, as well as, about 
3mls of  venous blood was taken from 110 pregnant women for the study. Analysis of  blood sera using commercial ELISA 
kit (Teco Diagnostics, 1268 N, Lakeview Ave., Anaheim, CA 92807, USA) showed that, 71.8% (79/110) were seropositive 
for T. gondii IgG antibodies whiles 39.1% (43/110) were seropositive for T. gondii IgM antibodies. A total of  30 representing 
27.3% of  the pregnant women were seropositive for both T. gondii IgG and IgM antibodies. Again, 44.5% (49/110) was 
reported for pregnant women with only T. gondii IgG antibodies and 11.8% (13/110) for only T. gondii IgM antibodies. The 
overall seroprevalence of  toxoplasma IgG and IgM antibodies for the study was 83.6% (92/110).

It is recommended that screening of  pregnant women for toxoplasmosis be done during routine antenatal laboratory test. 
Again, it is recommended that, a study to determine the risk factors for T. gondii infection among pregnant women in the 
Ashanti region of  Ghana be done.
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i. Ingestion of  tissue cysts in poorly cooked meat
ii. Ingestion of  food or water contaminated with mature oocysts 
faeco-orally
iii. Transplacental (vertical) transmission from mother to foetus 
in utero
iv. Although rare, needlestick injury, organ transplantation and 
blood transfusion from seropositive donors.

Toxoplasmosis is estimated to affect nearly a third of  the global 
population [4, 5]. Again, it has been estimated that between 30% 
and 65% of  the global population are infected with toxoplasmosis 
[4].

Congenital toxoplasmosis occurs when unborn and developing 
foetus becomes infected with T. gondii through the placenta in utero. 
Maternal-fetal transmission of  T. gondii occurs between one and 
four months after placenta has been colonized by tachyzoites [6, 
7]. Congenital toxoplasmosis has adverse health consequences on 
pregnancies and newborns [8, 9]. The risk of  congenital infection 
from acute T. gondii infection in pregnancies ranges between 20% 
and 50% when strict treatment regimens are not adhered [7, 10, 
11]. 

T.gondii hardly causes infections except when acquired congenitally 
[2]. Consequences such chorioretinitis, hydrocephalus, 
microcephalus, intracranial calcification, encephalitis and 
convulsions are commonly related to T. gondii infection in 
pregnancies. Intrauterine growth restrictions and intrauterine 
foetal death are some common signs of  in utero infection of  T. 
gondii in severe cases [7, 11].

Development of  toxoplasmosis takes place after infection with T. 
gondii parasites congenitally or ingestion of  contaminated tissue 
cysts in infected meat or sporulated oocysts in food or water 
contaminated with cat’s faeces [12]. During the incubation period 
of  5 to 18 days, the host cell becomes engaged and finally gets 
destroyed as a result of  active multiplication by cell division of  
T. gondii [13]. 

A more severe form of  congenital toxoplasmosis involves infection 
of  the retina and causes chorioretinitis which is characterized by 
vision impairment [7, 11]. When the brain is involved in congenital 
toxoplasmosis, mostly in immunosuppressed patients, necrotic 
abscess of  the brain may occur [7, 11]. 

In Ghana, prevalence studies on toxoplasmosis have been 
concentrated at the Greater Accra region. A seroprevalence of  
76.0% of  toxoplasma antibodies was reported among pregnant 
women attending prenatal clinic at the Mamprobi Clinic, Accra 
[14]. Similarly, the overall seroprevalence of  T. gondii IgG, IgA 
and IgM antibodies in the Greater Accra region was estimated 
as 92.5% [15]. Again, T. gondii IgG antibodies of  73.6% against 
76.1% for T. gondii IgM antibodies were estimated in the Greater 
Accra region of  Ghana [15]. In Ghana, 32.7% seroprevalence of  
T. gondii IgG antibodies against 29.7% for T. gondii IgM antibodies 
has been reported in the Greater Accra region [4]. Moreover, an 
overall seroprevalence of  T. gondii antibodies is estimated as 49.7% 
in the Greater Accra region [4]. A T. gondii IgG antibody of  37.6% 
against 0.0% for T. gondii IgM antibodies has been estimated in 
the Greater Accra region [16]. The main objective of  the study 
was to determine the seroprevalence of  T. gondii infection among 

pregnant women seeking antenatal care (ANC) at the Manhyia 
District Hospital, Kumasi in the Ashanti Region of  Ghana. 

Materials and Method

Subjects and Sample collection

The study was undertaken at the Manhyia District Hospital 
because it constantly records high ANC attendance of  at least 
30 daily. The study involved randomly recruiting 110 pregnant 
women aged between 15 and 40 years and attending the ANC 
clinic. About 3mls of  venous whole blood was drawn aseptically 
from each enrolled pregnant woman into serum separator tubes. 
It was then centrifuged at 1000 rpm for 10 minutes and blood 
sera separated into labeled cryotubes and stored at -20ºC until use. 
Again, questionnaires and signed or thumb printed consent forms 
were received from recruited pregnant women. Quantitative 
determination of  the levels of  T. gondii IgG and IgM antibodies in 
participant’s serum was determined using commercial ELISA kit 
(Teco Diagnostics, 1268 N, Lakeview Ave., Anaheim, CA 92807, 
USA) in accordance with manufacturer’s procedure. 

Study participants had to meet the inclusion criteria to be included 
in the study.

Inclusion/Exclusion Criteria

Inclusion Criteria: Pregnant women aged between 15 and 
40 years and attending the ANC clinic at the Manhyia District 
Hospital, Kumasi were enrolled for the study. Again, pregnant 
women enrolled were certified to be medically fit by the Specialist 
Obstetrician and Gynaecologist, including having haemoglobin 
(Hb) concentration of  at least 12.0 g/dl. Additionally, pregnant 
women were included in the study upon signing/thumb printing 
the consent form for the study.

Exclusion Criteria: 

i. Pregnant women who failed to sign/thumb print the consent 
form were excluded from the study.
ii. Pregnant women with Hb less than 12.0 g/dl were not 
considered for the study.
iii. Pregnant women who were deemed medically unfit based on 
medical history and assessment were not considered for the study.

Scientific Program for Social Sciences (SPSS, Version 16) software 
and Microsoft Excel was used to analyze data from the study.

Results

Out of  the 110 pregnant women enrolled for the study, 63.6% 
(70/110) were aged between 21 and 30 years with 30.0 % 
(33/110) between 31 and 40 years. Again, 85.5% (94/110) and 
13.6% (15/110) were within the third and second trimesters of  
pregnancy respectively. None of  the 110 (0.0 %) pregnant women 
enrolled for the study had ever been screened for toxoplasmosis.

ELISA conducted for T. gondii IgG antibodies indicated 79 
were seropositive. This represented 71.8% with 28.2% (31/110) 
seronegative for T. gondii IgG antibodies. From the 110 pregnant 
women enrolled, 43 representing 39.1% were ELISA T. gondii 
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IgM antibodies seropositive with 60.9% (67/110) seronegative 
for Anti-T. gondii IgM. Both T. gondii IgG and IgM antibodies 
were present in 27.3% (30/110) of  the pregnant women enrolled. 
More so, 44.5% (49/110) and 11.8% (13/110) were reported 
for pregnant women with only T. gondii IgG and IgM antibodies 
respectively. The overall seroprevalence for the study was 83.6% 
(92/110) (Table 1). 

From the 79 seropositives for ELISA T. gondii IgG antibodies, 
64.6% (51/79) were aged between 21 and 30 years. Additionally, 
3.8% (3/79) were between 15 and 20 years with 31.6% (25/79) 
aged between 31 and 40 years. The highest seroprevalence of  T. 
gondii IgG antibodies was between the ages of  21 and 30 years. 
It was also observed that 96.2% (76/79) were between the ages 
of  21 and 40 years. The highest seroprevalence of  T. gondii IgM 
antibodies of  55.8% (24/43) was between the ages of  21 and 30 
with 95.3% (41/43) aged between 21 and 40 years (Table 2).

The study showed that, 87.3% (69/79) of  the seropositives were 
in their third trimester of  pregnancy with 11.4% (9/79) and 1.3% 
(1/79) in their second and first trimesters of  gestation respectively. 
A total of  78 of  the seropositives representing 98.7% were either 
in their second or third trimester of  pregnancy. Anti-T. gondii IgM 
was present in 79.1% (34/43) of  the pregnant women in their 
third trimester. Moreover, 20.9% (9/43) and 0.0% (0/43) of  the 
seropositive T. gondii IgM antibodies were in their second and 
first trimesters of  gestation respectively. All (100%) seropositive 
pregnant women were either in their second or third trimester of  
pregnancy (Table 3). 

Discussion

Congenital toxoplasmosis poses risk to pregnancies and newborns 
and hence, remains an issue of  public health concern [4, 5]. In 
determining the seroprevalence of  T. gondii infection among 
pregnant women attending ANC clinic at the Manhyia District 
hospital, it was observed that the seroprevalence of  T. gondii IgG 
antibodies was 71.8% (79/110), which indicates a past exposure 
to T. gondii. This value of  71.8% is similar to a study in the Greater 
Accra region (Accra) which estimated a seroprevalence of  anti-T. 
gondii IgG as 73.6% [15]. However, the seroprevalence of  T. gondii 
IgG antibodies for the current study is lower than 81.1% reported 
by a study in the Southwestern and Central Ethiopia respectively 
[17, 18]. In Nigeria, a study reported a lower seroprevalence of  
T. gondii IgG antibodies as 40.8% [19]. Again, a study reported 
lower seroprevalence of  anti-T. gondii IgG of  32.7% and 37.6% 
respectively compared to the current study [4, 16].

Similarly, 39.1% (43/110) was observed for T. gondii IgM antibodies. 
The significance of  the seropositive T. gondii IgM antibodies 
indicates a recent exposure to T. gondii. The seroprevalence of  
T. gondii IgM antibodies of  the current study is higher compared 
to 29.7% and 0.0% reported in the Greater Accra region (Accra) 
respectively [4, 16]. However, a study in Accra reported the 
seroprevalence of  anti-T. gondii IgM of  76.1% which is higher 
[15].

IgG immunoglobulins is a marker of  chronic (old) infection 

Table 1. Seroprevalence of  Anti-Toxoplasma gondii IgG and IgM

Result IgG (%)  IgM (%) IgG and IgM (%)

Positives
79 (71.8) 43 (39.1) 

30 (27.3)
49 (44.5)*  13 (11.8)* 

Negatives
31 (28.2) 67 ( 60.9) 

80 (72.7)
61 (55.5)* 97 (88.2)* 

Total 110 ( 100) 110 ( 100) 110 (100)

*only one T. gondii antibody

Table 2. Age distribution among seropositives for ELISA Anti-Toxoplasma gondii IgG and IgM.

Result (Years) № of  positives IgG (%) № of  positive IgM (%)
 15-20 3 (3.8) 2 (4.7)
 21-30 51 (64.6) 24 (55.8)
 31-40 25 (31.6) 17 (39.5)
 Total 79 (100) 43 (100)

Table 3. Duration of  pregnancy among respondents seropositive for ELISA Anti-Toxoplasma gondii IgG and IgM.

Duration of  Pregnancy  № of  positive IgG (%)  № of  positive IgM (%)
First trimester 1 (1.3) 0 (0.0)

Second trimester 9 (11.4) 9 (20.9)
Third trimester 69 (87.3) 34 (79.1)

Total 79 (100) 43 (100)
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and shows that an individual has been previously infected with 
infection (toxoplasmosis) whereas IgM immunoglobulin, a marker 
of  acute (recent) infection, is used in determining the time of  
infection. The higher seroprevalence of  T. gondii IgG antibodies 
as obtained from the study is comparable to a study which sought 
to show that, IgG are the most abundant immunoglobulin that 
are secreted in the body [20]. The presence of  high levels of  
anti-T. gondii IgG in the body merely indicated past exposure to 
T. gondii. However, that does not distinguish recent infection from 
past infection of  toxoplasmosis. The more seronegative anti-T. 
gondii IgM with a corresponding high seropositive anti-T. gondii 
IgG shows T. gondii infection of  at least six months earlier. This 
is because IgM immunoglobulins appear much earlier following 
an infection than IgG immunoglobulins and disappear faster 
relative to IgG antibodies following recovery. This means IgM 
immunoglobulins are detected earlier during acquired primary 
infection. However, the titers of  IgM immunoglobulins decrease 
and become negative within some few months. These assertions 
are consistent with a reported study [21]. 

From the study it was also observed that, 27.3% (30/110) tested 
seropositive to both T. gondii IgG and IgM antibodies. This is 
because some seropositive anti-T. gondii IgM titers, although some 
disappear, may reactivate during the chronic stage of  the infection 
and hence test seropositive for anti-T. gondii IgG. 

The high seropositive of  both anti-T. gondii IgG and anti-T. 
gondii IgM of  87.3% (69/79) and 79.1% (34/43) respectively for 
pregnant women in their third trimester of  gestation poses health 
risk to the pregnancies and newborns. This is because contraction 
of  congenital toxoplasmosis prior to pregnancy is in most cases 
less fatal. This is attributed to the inability of  the T. gondii to pass 
from the mother to the foetus in utero following establishment of  
immunity to the T. gondii infection. The condition may be fatal 
for pregnant women infected by T. gondii for the first time. This 
is because, as a result of  lack of  immunity, T. gondii may cross the 
placenta where they can infect the foetus. This may pose health 
risk to the foetus. It is for this reason that early diagnosis during 
pregnancy is most desirable so as to offer prompt management, 
including treatment. This may reduce the likelihood of  placental 
transmission of  T. gondii and eventually avoid risk to the foetus. 

Furthermore, 44.5% (49/110) and 11.8% (13/110) were reported 
for pregnant women with only T. gondii IgG and IgM antibodies 
respectively. The overall seroprevalence for the study was 83.6% 
(92/110). The overall seroprevalence of  T. gondii IgG and IgM 
antibodies of  83.6% is higher than the global seroprevalence 
of  46.1% and 49.7% in the Greater Accra region (Accra) [22, 
4]. However, the overall seroprevalence of  the current study is 
similar to reported studies, which estimated the seroprevalence of  
latent T. gondii infection in Europe, Africa and Latin America as 
75-90% and 92.5% in the Greater Accra region (Accra) [15, 23]. 

The seroprevalence among the seropositives was observed to 
be 96.2% (76/79) and 95.3% (41/43) for pregnant women aged 
between 21 and 40 years for T. gondii IgG and IgM antibodies 
respectively. The results of  the study suggest a general increase 
in seropositivity with age from between 15 and 20 years to 21 
and 30 years for both T. gondii IgG and IgM antibodies. This 
result is consistent to a study which reported that, distribution of  
toxoplasmosis increases with age in women of  child-bearing age 
[24, 25]. There was however a decrease in seropositivity with age 

from between 21 and 30 years and between 31 and 40 years for 
both T. gondii IgG and IgM antibodies.

Conclusion

The study was to determine the seroprevalence of  T. gondii 
infection among pregnant women seeking antenatal care at 
the Manhyia District Hospital. The study showed an overall 
seroprevalence of  83.6% among pregnant women. It was also 
established that 71.8% and 39.1% of  the pregnant women had T. 
gondii IgG and IgM antibodies respectively present in their blood. 
Moreover, 27.3% of  the pregnant women were seropositive 
for both T. gondii IgG and IgM antibodies. Again, 44.5% of  the 
pregnant women were seropositive for only anti-T. gondii IgG 
against 11.8% for only anti- T. gondii IgM. Since risk factors for 
toxoplasmosis was not assessed and discussed for the study, it is 
recommended a further study to determine the risk factors for 
toxoplasmosis infection, especially among pregnant women in the 
Ashanti region be conducted. It is again recommended to policy 
stakeholders in healthcare delivery that, screening of  pregnant 
women for toxoplasmosis be included in the diagnostic laboratory 
tests routinely done during antenatal care.
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