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ABSTRACT

Aim: To determine the seroprevalence and determinants of Toxoplasma
seropositivity among women with spontaneous abortion in Gombe.

Materials and Methods: This was a cross-sectional study of 302 pregnant women with
spontaneous abortion, presenting at the gynaecological emergency units of Federal Teaching
Hospital Gombe and State Specialist Hospital Gombe. An interviewer-administered questionnaire
was used to collect data, and a venous blood sample was drawn from each participant and tested
for Toxoplasma IgG and IgM by ELISA technique.

Results: Toxoplasma seroprevalence was 62(20.5%) and was higher in women that owned cats
(24% vs 20.1%, OR 1.3, 0.5-3.1) and ate grilled meat (suya) (21.0% vs 11.8%, OR 2.0, 0.4-9.0),
but lower in those that washed fruits and vegetables before consumption (OR 0.6, 0.2-1.4).
Conclusion: Seroprevalence of Toxoplasmosis in Gombe is high and may be influenced by cat

IgG and IgM

ownership cooking and eating habit.

Keywords: Toxoplasmosis; immunoglobulins; abortions; miscarriage.

1. INTRODUCTION

Toxoplasmosis is a zoonosis affecting both
animals and humans [1]. It is caused by a
protozoan Toxoplasma gondii, an obligate
intracellular parasite [2,3]. T.gondii is seen to
infect most warm-blooded animals including
humans [1-3]. The disease affects a third of the
world’s population of humans causing abortions,
stillbirths and congenital abnormalities in infants.
Only 10-20% of patients with toxoplasmosis may
present  with symptoms that include
lymphadenopathy, persistent myalgia, low grade
fever, malaise, night sweats, sore throat and
retinochoroiditis [1,4]. In immunocompromised
individuals, symptoms can be severe with
myocarditis, pneumonitis and CNS
manifestations like seizures, encephalitis and
visual disturbances [5,6]. The global annual
incidence of congenital toxoplasmosis was
estimated to be 190,100 cases, equivalent to a
burden of 1.2 million Disability Adjusted Life
Years (DALYs) [1,3,5]. Congenital infection can
lead to severe disease in the developing fetus
when the maternal infection is acquired in the
first trimester, leading to fetal death and abortion
[3,5].

The main source of infection is the cat, which
passes the infective form of the parasite (the
oocyst) in its faeces. This then contaminates sail,
water and foods [1-3]. Other animals that feed on
these foods, can also become infected. Ingestion
of raw and undercooked meat of these infected
animals by humans, can lead to transmission of
bradyzoites encysted in such meat [3].T.gondii
can be transmitted to humans through faeco-oral
route by ingestion of fruits, vegetables and
drinking water contaminated by the oocysts [6].

Through transfusion of blood and blood products,
the parasite could also be transmitted. Vertical
transmission from mother to child can also occur
trans placentally [4,7,8].

High burdens are seen in South American,
African and some middle eastern countries [1,9—
11]. In France, seropositivity rates are up to 75%,
and more than 50% in western Europe, Africa
and South America [10] and 35% in Qatar [12]. In
Africa, Evidence of T. gondii infection was found
in 77.1% of pregnant women in Cameroun [13],
40.8% in Gabon, 53.6% in Benin Republic [14]
and 83.6% in Ethiopian [15].

Lower annual prevalence 225,000 cases are
seen in the United States, with toxoplasma
seropositivity rates of 10-15% [1]. Prevalence of
15.1%-25.4% are seen in different provinces
across China; with eating habits playing
important role [9]. Inactive toxoplasmosis is seen
to be prevalent with IgG seroprevalence of 25%
in Saudi Arabia while congenital toxoplasmosis is
rather low with IgM seroprevalence of 5% [16].

Contamination of the environment by oocyst
shed in the feaces of the infected cat is important
in the transmission process [2,5]. Active
toxoplasmosis is related to the level of exposure
[16]. Infections are particularly common in warm
humid climate at lower altitude [16,17]. Some
studies have shown higher risk of transmission
among populations with shortage of clean water,
raw meat handlers, and populations whose
cultures and cooking practices encourage eating
raw meat [9,18].

Toxoplasma seroprevalence of 22%-75% have
been reported in various studies across Nigeria
among various human populations [14,19-21].
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Onadeko et al. [22] in Nigeria, reported
prevalence rates of 75.4% in pregnant women
and rate of 80.5% in postpartum women, using
the Dye test.

In Lagos, Deji-Agboola et al. [14] found
Toxoplasma 1gG seroprevalence of 32.6% and
Toxoplasma IgM seroprevalence of 7.6% among
pregnant women using ELISA. IgM
seroprevalence was higher in pregnant women in
their first trimester (16.7%) compared to second
(3.9%) and third (6.7%) trimesters. Toxoplasma
IgG seroprevalence was associated with eating
uncooked vegetables, farming and still birth [14].
Uttah et al. [19], showed toxoplasma
seroprevalence if 31.5% in Abuja, Nigeria.
Seropositivity was significantly higher in people
living with cats/dogs (45.61%) than in those living
without cats/dogs (15.69%). In Sokoto, the
seroprevalence of Toxoplasma I1gG is 44.4%
while it is 22.2% in Maiduguri in a cross-sectional
study of 90 pregnant women in 2014 [23]. Nasir
et al. [20] in Maiduguri found Toxoplasma IgM
seropositivity of 8.9% and that of 19G,40.0%.
They also looked at IgG avidity and found 7.2%
of those with IgM seropositivity had a primary
infection while 1.7% had a reactivation of latent
toxoplasmosis. Primary infection was significantly
associated with employed status than
unemployed [20].

In most parts of the world, routine screening for
toxoplasmosis is not employed for reasons such
as low prevalence of disease, high cost of
testing, low sensitivity of screening test, false
positive test and limitation of treatment
effectiveness [4].

This study therefore, aimed to ascertain the
prevalence and determinants of Toxoplasma
seropositivity among women who had a
spontaneous abortion in Gombe, North-Eastern
Nigeria.

2. MATERIALS AND METHODS

This was a hospital-based, cross-sectional study.
Consecutive  patients  presenting at the
gynaecological emergency units of State
Specialist Hospital Gombe (SSHG), and Federal
Teaching Hospital Gombe (FTHG):from 1%
August, 2017 to 31 January, 2018, with
spontaneous abortion and met the inclusion
criteria were recruited for the study, until the
calculated minimal sample size of was reached.

The diagnosis of abortion was made by the
attending gynaecologist based on history,
physical examination, a positive bed-side dip

stick urine pregnancy test, and a trans-abdominal
pelvic ultrasound scan. Any woman in the
reproductive age group (15-50 years) with a
history of amenorrhea of less than 20 weeks,
with or without vaginal bleeding, and/or drainage
of liquor, with a positive urinary pregnancy test;
and a trans-abdominal pelvic ultrasound scan
showing features that include: (i) an empty intra
uterine gestational sac of greater than 20 mm in
diameter, (ii) absent fetal heart activity in an
intra-uterine gestation with crown-rump length of
at least 6 mm, or (i) evidence of retained
products of conception following history of
expulsion of embryo, fetus or fetal parts. Those
that had an induced abortion, threatened
abortion, molar gestation, ectopic pregnancy,
cervical incompetence, diabetes mellitus or
Systemic Lupus Erythematosus and those whose
samples were missing or lysed were excluded
from the study.

2.1 Data Collection

Patients that met the inclusion and exclusion
criteria were informed about the study using
information sheet written in both English and
Hausa languages that they understand. All
patients were offered the required abortion care.
Their consents were sought and obtained using
an informed consent form. It was signed or
thumb-printed by the participant. A coded
interviewer-administered questionnaire was used
to collect sociodemographic data such as age,
parity, place of residence, occupation, and level
of education, keeping of cats, eating improperly
cooked meat, washing of fruits and vegetables
before consumption, eating of ‘suya’ (a local
delicacy of grilled beef prepared at the road side)
and blood transfusion.

Five millilitres of venous blood sample was
obtained by venipuncture for serological testing
from each participant by the researcher, assisted
by laboratory technicians and medical doctors.
Each sample was put into a plain sample bottle
and allowed to clot naturally. It was labelled and
paired with corresponding questionnaire. The
samples were then transferred (maintained at 2-
8°C) to the immunology laboratory of Federal
Teaching Hospital Gombe for processing. Serum
was separated from clot by centrifugation at 3000
rom for 10 minutes immediately on reception.
Each serum sample was aliquoted into two
separate plain micro vials and kept frozen at -
20°C in separate freezers until analysis. This
provided back up samples. The samples were
pooled until the required number for each ELISA
test kit (96 wells) is reached. The sera were
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analysed by the ELISA technique usin%
“MELSIN® Toxoplasma IgM” and “MELSIN
Toxoplasma IgG Enzyme Immunoassay Test Kit”
Cat. # MTS-0001 China, with manufacturing
date 22/06/2017, according to the manufacturers’
instructions. Test were read using ELISA reader
set at 450nm wavelength. Optical Density (OD)
were read and recorded for corresponding
samples.

2.1.1 Interpretation of test results

Mean Negative control OD<0.1 and positive
control OD =0.8 were considered for validating
results. Cut off was calculated for each plate as =
Mean negative control A x 2.1 (calculated by
0.09 when mean negative control OD was <
0.09, and calculated by actual value when Mean
negative control was > 0.09).

Positive results: Results were considered
reactive when the sample OD =cut off OD as
calculated. All initially reactive samples were
tested in duplicates using the same procedure.
Positive samples after the re-run where
considered truly positive.

Negative results: Results were considered
negative when sample OD < cut-off OD.

2.2 Data Analysis

Data from the questionnaires and results of
serological tests were entered into program
database and analysed using Statistical Package
for Social Sciences (SPSS version 23).
Continuous data such as age and parity were
analysed using mean and standard deviation.
Comparison of means between seropositive and
seronegative groups was done using student’s T-
test. Categorical data such as education,
occupation, and risk factors were analysed
against serological status in terms of proportions
(percentages) and comparisons were made
using chi-square. Fisher's exact was used when
cells contained numbers less than 5. Level of
significance was left at p=0.05. The odds were
also calculated within 95% confidence intervals
using the risk analysis.

3. RESULTS

Out of the 330 patients who were recruited for
the study, 302 had complete data and samples
analysed. The age range of the patients in the
study was 15-50 years with a mean of 27.4 years
* 6.8 years and the median age is 26 years. The
mean parity of the patients was 3.3 £2.9.

Table 1. shows the sociodemographic
characteristics of the women who had
spontaneous abortion in Gombe. More than half
of the patients, 162 (53.6%), were between the
ages of 20-29 years, followed by those between
30-39 years, 90 (29.8%). More than half, 172
(57.0%) were unemployed housewives. Some 76
(25.2%) were traders. There were 31(10.3%) civil
servants, 10 (3.3%) students, 9 (3.0%) petty
traders and 4 (1.3%) farmers. About 2/3", 199
(65.9 %) of the patients had at least primary
school education, while 104 (34.3%) had no
formal education; and 211(69.9%) lived in urban
areas. Only 29 (9.6%) kept pet cats and 49
(16.2%) practiced household gardening. Up to 74
(24.4%) of the patients had a blood transfusion.
Only 15 (5.0%) ate undercooked meat, but 286
(94.4%) ate grilled meat (‘suya’). Twenty-three
(7.6%) patients did not usually wash their fruits
and/or vegetables before consumption.

Table 1. Sociodemographic characteristics of
women with spontaneous abortion in Gombe

Characteristic Frequency Percentage

(%)
Age group
<20 years 29 9.6
20-29 years 162 53.6
30-39 years 90 29.8
>40 years 21 7.0
Occupation
Unemployed 172 57.0
housewives
Artisan 76 25.1
Civil servants 31 10.3
Students 10 3.3
Traders 9 3.0
Farmers 4 1.3
Residence
Rural 91 30.1
Urban 211 69.9
Educational status
Non-formal 103 34.1
education
Primary education 40 13.3
Secondary 107 35.4
education
Tertiary education 52 17.2

Blood samples from 62 patients were positive for
Toxoplasma antibodies while 240 were negative.
The seroprevalence of Toxoplasma antibodies in
the study population was therefore,
20.5% (62/302). The seroprevalence
of Toxoplasma antibodies and the interpretation
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Table 2. Seropositivity of Toxoplasma antibodies (IgG and IgM) and its interpretation

Antibody positive Frequency Percentage Interpretation

IgG only 57 18.9% Previous exposure

IgM only 4 1.3% Primary infection

IgG & IgM 1 0.3% Chronic/recent infection
None (Negative) 240 79.5% Non-exposed/Susceptible
Total 302 100%

Table 3. Associations between sociodemographic characteristics of patients with spontaneous
abortion and toxoplasma seropositivity

Characteristic Number IgM OR, p- Seropositive OR, p-value
n=302 positive 95% Cl  value (lgG/igM) 95% CI
(count/%) (count/%)
n=5 n=62
Age group(years)
<30 188 5(2.7%) 0 0.16 38(20.2%) 1.0, 0.89
0.5-1.7
230 159 0(0%) 24(20.9%)
Residence
Urban 211 2(0.9%) 0.3,0.1- 0.17 45(21.3%) 1.2, 0.57
1.71 0.6-2.2
Rural 92 3(3.3%) 17(18.5%)
Formal Education
Educated 199 3(1.5%) 0.8,0.1- 1.0 44(22.1%) 1.3, 0.33
4.7 0.7-2.5
Not educated 104 2(1.9%) 18(17.3%)
Employment
Employed 130 2(1.5%) 0.9,0.1- 1.0 24(18.5%) 0.8, 0.45
5.3 0.5-1.4
Unemployed 173 3(1.7%) 38(22.0%)
Keep cat
Yes 29 1(3.4%) 24,02- 1.0 7(24.1%) 1.3, 0.61
222 0.5-3.1
No 273 4(1.5%) 55(20.1%)
Usually, wash fruits and vegetables
Yes 279 5(2.0%) 0 1.0 55(18.4%) 0.6, 0.22
0.2-14
No 23 0(0) 7(30.4%)
Eat undercooked meat
Yes 15 0 0 1.0 3(20.0%) 1.0, 1.0
0.3-3.5
No 287 5(1.7%) 59(20.5%)
Eat “SUYA”
Yes 285 5(1.7%) 0 1.0 60(21.0%) 2.0, 0.54
0.4-9.0
No 17 0 2(11.8%)
Blood transfusion
Yes 74 0 0 0.34 15(20.3%) 1.0, 0.95
0.5-1.9
No 228 5(2.2%) 47(20.5%)
of the results is as shown in Table 2. positive for Toxoplasma IgM alone. Only one

Fifty-seven (18.9%) women tested positive for
Toxoplasma IgG alone, while 4 (1.3%) tested

patient was seropositive for both IgG and IgM
(0.3%). Two hundred and forty patients
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tested negative for
and IgM (79.5%).

both Toxoplasma I1gG

As shown in Table 3, IgM seropositivity was
higher among women <30 years of age, 5(2.7%)
vs 0(0%) p>0.05, while the 1gG seropositivity rate
was higher among women 230 years, 24(20.9%)
vs 34(18.1%) p>0.05. Thus, women <30 years of
age are less likely to test positive for Toxoplasma
IgG than older women (OR=0.8, 95% CI 0.5-1.5).

There was modest difference between overall
toxoplasma seropositivity among women leaving
in the urban areas, compared to those in the
rural areas (21.3% vs 18.5% respectively)
p>0.05. However, IgM seropositivity among rural
residents was 3.6-fold higher than that among
urban residents. So, the odds of acute
toxoplasmosis are 0.3 times lower among urban
residents compared to rural [3(3.3%) vs 2(0.9%),
p>0.05. (OR 0.3, 95% CI 0.1-1.7)]. Overall
seropositivity rate was higher in educated women
compared to women that were not educated
[44(22.1%) vs 18(17.3%), p>0.05. (OR= 1.3,
95% CI 0.7-2.5)]. Unemployed women were
more seropositive compared to those that were
employed women (38(22.0%) vs 24(18.5%),
p>0.05.

There overall seropositivity rate was higher in
women that kept cats compared to those that did
not 7(24.1%) vs 55(20.1%) p>0.05. However,
IgM seropositivity in those that kept catswas 2.4
times more than in women that did not keep cats
at home, 1(3.4%) vs 4(1.5%), p>0.05. (OR= 2.4,
95% Cl 0.26-22.24).

Overall seropositivity rate was also 1.8 times
higher in women who did not usually wash fruits
and vegetables before consumption compared to
those that did, 7(30.4%) vs 55(19.6%), p>0.05.
(OR=1.8; 95% CI 0.22-1.43).

The overall seropositivity was 2 times higher
among women that ate ‘suya’ compared to those
that did not, 60(21.1%) vs 2(11.8%) p>0.05.
(OR=2; 95% CI 0.45-8.99). In fact, all 5(1.7%) of
those that tested positive for IgM were among
those that ate suya; compared to none, 0(0%) of
those that did not eat “suya”, p>0.05. There was
no statistically significant difference in
seropositivity  between  those that ate
undercooked meat and those that did not,
3(20.0%) vs 59(20.5%)p>0.05,(OR= 1, 95% ClI,
0.26-3.54, and between those that had a
blood transfusion and those that did

not,15(20.3%) vs 47(20.5%)p>0.05, (OR=1, 95%
Cl 0.51-1.88).

4. DISCUSSION

In this study, the overall seroprevalence of
Toxoplasma antibodies (IgG and IgM) among
women who had spontaneous abortions was
comparable with the studies by Oyinloye et al,
Jones et al, Carmen et al. Ballah et al. and
Shalangwa et al. which found rates of 22.2%,
22.5%, 24.2%, 28% and 29.9%) respectively[24—
28]. It waslower than that found by Onadeko et al
in Southern Nigeria (76%) [22] and also lower
than that by Elvis et al, Tamman et al. Zemene et
al. Amin et al. and Vado-Solis et al. (54.5%,
46.1%, 83.6%, 45.8% and 55% respectively [11,
15,29-31]. This difference could be attributable
to the lower population density in Gombe and the
climatic variation [32]. The hot & dry climate of
North-Eastern Nigeria, may not favour replication
of the organism [3,5]. The higher sensitivity
(92%-97%) and specificity (92%-100%) of ELISA
technique, used in the current study, as
compared to that of other diagnostic techniques
(80% and 52% for dye test, and 61% and 80%
for haemagglutination test, respectively), used in
other studies may also explain some of the
differences [33]. Another important factor is the
difference in the socio-cultural practices [34]. The
culture of the people in Gombe does not
encourage eating of raw or undercooked meat,
as only 5% of the study population ate improperly
cooked meat and 9.6% kept cats. This might
have contributed to the lower prevalence in the
study.

The seroprevalence was higher than 12.3% and
17.5% by Xiao et al. and Lamichhane et al.
respectively, who used direct agglutination test
[35,36]. The difference in the population studied,
and diagnostic technique, may account for the
difference in seroprevalence.

The IgM seroprevalence in the current study is
comparable to 1/352 (0.3%) found by Onadeko
et al. [22]. It is, however, lower than 7.6%, 8.9%,
11.7% by Deji-Agboola et al. Nasir et al. and
Lamichhane et al. respectively [14,20,35]. This
difference may be attributable to the different
population studied. The current study on
abortions, limited the study to first and second
trimesters of pregnancy, while most studies
mentioned, study spanned through to third
trimester of pregnancy. Patients who were
seronegative for both 1gG and IgM in the study
have never been exposed to Toxoplasma
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infection and so remain susceptible. This is
similar to 85% among women of reproductive
age, found in the US by Jones et al. [25].

None of the sociodemographic characteristics in
the current study showed any significant
association to Toxoplasma seropositivity in the
current study. This may be explained by the
demographic evolution seen in Gombe in the last
decade [37]. The population of Gombe has
become more heterogeneous now due to the
relative peace in the state, compared to the other
parts of the North-East region battered by the
insurgency. Thus, there has been an influx of
people from neighbouring states which has
contributed to the heterogenicity and expansion
of urban and rural areas in the state [32]. This is
similar to the findings by Xiao et al [36].

IgG seropositivity rates increased with increasing
age in the current study. Again, those younger
than 30 years were more seropositive to IgM
than older women. The younger women are
probably socially active, and are more likely to
eat out, especially unwashed fruits and
vegetables or have less time to observe hand
washing hygiene [38]. And once exposed to
Toxoplasma gondii at a young age, 1gG persists
for a life time, and so older women are likely
going to test positive to IgG, increasing the
seroprevalence in that age group[39]. It is similar
to the finding of Jones et al. that found
seropositivity rate significantly higher in older
women aged over 40 years [25]. However, this
did not agree with the finding by Tammam et al
and Ballah et al who found IgG seropositivity
rates to be higher among pregnant women less
than 20 years of age (52.86%) [28,30].

IgM seropositivity was 3.7 times more in rural
(3.3%) residents than urban (0.9%) residents.
This agrees with the finding by Tammam in
Egypt of T.gondii infection being 3.8 times
greater among rural dwellers than urban and to
Siddiqui in India [30,38]. This could be as a result
of higher tendency to eat unwashed fruits and
vegetables and close contact with livestock and
vast contaminated farmlands [40]. The higher
seropositivity rate among those that were
educated in the current study was probably due
to tendency for more outdoor interaction among
urban residents, and also the likelihood of eating
meals prepared on road-side or by hawkers with
questionable sanitary habits.

In the current study, IgM seropositivity was 2.3
times higher in those that kept pet cats (3.4%)
than in those that did not (1.5%) and it agrees

with the finding of Wam et al, Ballah et al and
Siddiqui et al. [28,29,38]. In the population
studied, only 29 (9.6%) kept cats. Similarly, only
5.6% of pregnant women studied by Wam et al,
in Cameroun kept cats [29]. It was lower than
59(29.4%) who kept cats in Ethiopia, with
seropositivity rate of 95% [15]. Perhaps a look at
other forms of livestock rearing could bring out a
more significant association with Toxoplasma
seropositivity in  this  population [25,39].
Seroprevalence of T. gondiiinfection in humans
and animals including chickens, has been used
as an indicator of the endemicity of the parasite
[25,36].

In the current study, women that did not usually
wash fruits and vegetables before consumption
had highseropositivity rates compared to those
that did. This is comparable to the findings by
Deji-Agboola, Siddiqui et al., Wam et al. who
found eating unwashed vegetables and fruits,
and poor hygiene significantly associated with
Toxoplasma seropositivity [14,34,38].

Only 5% of the women in the current study ate
undercooked meat with no difference in
seropositivity rates between those that ate and
those that did not. This is lower than 52.2% by
Zemene and Wam [15,29]. Higher rates have
been reported in meat handlers and cooks [9,41].
It is not a regular cultural practice in the area of
study, to eat raw meat or undercooked meat as it
were [6,42]. But the population in this area
commonly ate ‘suya’, a form of griled meat
usually prepared, by men at the road-side in
most of Northern Nigeria [20]. It is a delicacy
enjoyed by a large proportion of the population
studied, with 286 (94.4%) of the patients
consuming it. This may be an important source of
infection; where the cooking temperature and
duration of griling may not be enough to
eliminate meat parasites [24]. In the current
study, toxoplasma seropositivity rate was 1.8
times higher among women that ate suya, 21.0%
vs 11.8%. This agrees with the assertion made
by Oyinloye et al. in Maiduguri [24]. Perhaps a
look at this factor in a properly designed study
may avail a more significant association. There
was no difference in the current study between
seropositivity rates among women who had
blood transfusion and those that did not. This is
in contrast to the difference found by Oyinloye
(33.3% vs 20.9%) [24]. Higher in those that had
blood transfusion than those did not [24].

The findings from this study showed that the
seroprevalence of toxoplasmosis among women
of reproductive age is high and that there are no
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statistically significant associations between
sociodemographic factors with seroprevalence of
Toxoplasmosis [43]. However, certain factors
were found to show some increased relation to
likelihood of infection with T. gondii. These
include keeping of cats, eating of “suya”, poor
sanitary habit such as not washing fruits and
vegetables before consumption.

5. CONCLUSION

The seroprevalence of Toxoplasma gondii
infection is high in our environment. Yet, a larger
proportion of the population still remains
susceptible to the infection.

Toxoplasma seropositivity was not significantly
associated with patients’ age, place of residence,
or keeping of pets. However, factors like rural
residence, keeping of cats, eating of unwashed
fruits and vegetables and eating ‘Suya’ showed
higher seropositivity rates and need further
investigation to establish their significance.

6. LIMITATIONS

The study did not specify the cooking
temperature of meat to define it as improperly
cooked. Meaningful comparisons between IgM
seropositive and seronegative could not be done
due to very few cases with IgM.

7. RECOMMENDATIONS

A well-designed analytic study on individual risk
factors is necessary for conclusive inferences to
the disease. The study may open up
opportunities for further study in the immediate
area that will fill the dearth of literature.
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