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Toxoplasmosis and Associated Risk Factorsin Antenatal
Clinic follow up Pregnant Women in Selected Health
| nstitutes of Jigjiga, East Ethiopia

Abstract

Toxoplasma gondii infections in pregnancy lead devastating effeaisluding blindness,
neurological impairment and mental retardatiom congenitally infected children.
Despite such adverse effects caused by this parasita on morbidities and associated risk
factors among pregnant women in Jigjiga, Ethiopiadarce. Thus, the aim of this study was
to determine the seroprevalencelokoplasma gondiinfections and associated factors among
pregnant women attending antenatal care in pulgladth institutes of Jigjiga, East Ethiopia.
A cross-sectional study was undertaken from SeptemB013 to January, 2013.Three
hundred and one pregnant women attending natale clinic were screened for
Toxoplasma gondi  antibodies using commercially available Huma T€XXO test kits. Out

of the 301 women tested, 105 (34.9%) had Toxoplasm@body. Seroprevalence of
Toxoplasma was seen to be significantly associatigiieye disease (p < 0.05). However
results of this study show low seroprevalence ttegegfore itis the need to include the testing
ofToxoplasma as a part of the antenatal investigatone on pregnant women and to
educatewomen about the risk factors that leaddwplasma gondiinfection in order to
reduce congenitalmalformations and death as atreStilese infections.
Keywor ds: Toxoplasma gondi, seroprevalence, pregnancy, aistof

Background

Toxoplasma gondii, is an obligate intracellular parasite found wide range of animals, man

and birds throughout the world, causes a varietglioical syndromes in both human and
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animals. AlthoughTloxoplasma gondiihas feline species as definitive hosts, a wide eavfg
animals serve as intermediate hosts contributinthéomaintenance of infection in nature
through harboring viable stages of the parasitessues [1].

Toxoplasma gondii was implicated as significant cause of dbeind neonatal mortality
when acquired in-utero and an important c¢ouator to early and later childhood
morbidity [2]. Congenital infection occurs only whea woman becomes infected during
pregnancy and the severity of the illness is rdlatethe trimester period. It was observed
that congenital infections acquired during thestftrimester are more severe than those
acquired in the second and third trimes®r [

Infection with T. gondii is usually asymptomaticimmunocompetent hosts or causes a mild
flu-like illness. Recent studies have linked toxagphosis with change in behavior and may
be a causative or contributory factor in variougcpsgatric disorders such as depression,
anxiety and schizophrenia [4]. However, in immuioepromised people, such as AIDS
patients or pregnant women may become seriousharnidl it can occasionally be fatal. It
causes severe encephalitis and neurologic disemsgésan affect the heart, liver, inner ears,
and eyes (chorioretinitis). Incongenitally acquireféction; a wide variety of manifestations
in the fetus and infant including spontaneous atrt still-birth, a newborn with
hydrocephalus or microcephalus, cerebral calciboat and retinochoroiditis; those leads to
mental retardation, blindness, epilepsy, and dgaté].

Toxoplasma gondiihas been described as the most widespread zoanfg@tion that was
implicated as significant cause of foetal and n&maortality when acquired in-utero and an
important contributor to early and later childhoodbrbidity. Besides causing serious
complications in pregnant women, it could favoreahance the mother-to-child transmission
of HCV, HBV, and HIV vertical transmission [7,8].0Mever, the seroprevalence of

Toxoplasma gondii in human population variesatye among different countries,
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geographicalareas within the same country , andng the ethnic groups living in the
same area [ 3,9,10]. However high prevalencexplasmosis reported in Ethiopia, it is a
neglected disease and infection in pregnant worseanknown. The high prevalence of
Toxoplasma infection and its severe consequence=tus and infant proves the importance
of toxoplasmosis in pregnant women. Studies onpievalence of toxoplasmosis among
pregnant women and associated risk factors aretysoarEthiopia and unavailable in the
study area. Therefore, this study was aimed tonesti the seroprevalence of toxoplasmosis
and its associated risk factors among pregnant woatiending antenatal care (ANC) at
Jigjiga City, Eastern Ethiopia.

Materialsand Methods

Study design and data collection

A cross sectional study was conducted among préguamen attending Antenatal clinic
(ANC) in three selected health institutes of Jigjiearahmara hospital, Jigjiga health center
and Family Guidance Association of Ethiopia (FGAEBM September, 2013 to September,
2014. Jigjiga is the capital city of Ethio-Somadgional state that located about 620km East
of Addis Ababa.Both clinical and biological datare/eollected by qualified and experienced
MCH nurses in each study health institution.

Sample size and sampling technique

A single population proportion formula was usedetimate the sample size [11]. The
following assumptions were made; 95% confidenceellevs% margin of error
andseroprevalence of. gondiiamong pregnant women 0f83.6% from previous study in
Jimma[12] and 20% for expected non-response ratgoBive sampling techniqgue was
employed in pregnant women attending ANC in thecel health institute.

Sample collection and laboratory Examination
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AMCH nurses were identified in each health insiintto interview the subjects for socio-
demographic and clinical data using the structupeeistionnaire.After consent was obtained,
4 ml of blood sample was collected in disposablbesu under aseptic condition by
experienced laboratory technician. These tubes wenebered and processed at the time of
collection. The blood sample taken from the inditiwas centrifuged for 5 minutes and the
serum was separated and stored at 4°C to -20°C.thHiorstudy, the serological test of
Toxoplasma gondiiwas done by Latex agglutination slide test a conorally available kit
(Huma Tex Toxo Max-planck-Ring 21.65205 Wiesbad&srmany) This test detects
antibodies ofToxoplasma gondii from acute (first 1-2 weeks) to lifelong previdagection.
The test reagent is standardized to detect more I8alU/ml anti-Toxoplasma antibodies.
The presence or absence of a visible agglutinatidicates the presence or absence of anti-
Toxoplasma antibodies in the samples tested, buast not possible to distinguish between
IgG and IgM.During ANC services HIV infection amopgegnant women was determined
by anti-HIV antibody test (rapid test currently dsa national algorithm for Ethiopia). KHB
(Shanghai Kehua Bio-engineering Co., Ltd. Chinajs wised for the first screening and
positive samples were re-tested with STAT-PACK (@h® HIV 1/2 STATPAK™ Assay,
CHEMBIO DIAGNOSTIC SYSTEMS, INC., MEDFORD, NY, USA)Samples giving
discordant results in the two using the nationgbathm tests were re-examined using tie-
breaker, (Uni-Gold HIV, Trinity Biotech PLC, Wickig Ireland).At end, data obtained from
both the questionnaire and laboratory tests wetereth and analyzed using the statistical
software SPSS version 19.0. Bivariate logisticregien was used primarily to check for
variables thathave association with the dependamaie. Variablesfound to have a p-value
of < 0.2 in bivariate analysis werefitted into nivdriable logistic regression model for
controlling the possible effect of confounders dmallyvariables which had significant

association were identified on the basis of 95%fidence interval. A p-valueof less than
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0.05 was taken as cut of point to declare significassociation. Odds ratio was used in
assessingstrength of association.

Ethical consideration

This study was approved by research ethics aneéwegommittee of Jigjiga University and
also granted by the same institute. All data wexléected after obtaining a written consent
from study participants. All participants’ confideality was kept through use of code.

Results

A total of 301 pregnant women attending antendtaiccwere enrolled in this study. Out of

the 301 participant’s, 201(66.8%) were from Karahan#lospital, and the remaining

100(33.2%) were from Jigjiga Health Center and FGigfga branches. Of 301 pregnant
women, 287(95.3%) were living in an urban settifibe majority of the pregnant women,

221 (73.5%) were between the age group of 20 anged4s. The mean age of the study
participants was 25.12 +4.9 years old (range frobmd2 years). Majority of the study

participants were housewives 270 (89.7%). About thwod (63.1%) of the participants

cannot read and write. Majority of the pregnant veorwere 269(89.4%) monogamy the only
wife to their husbands and 178(59.1%)multigravi@me hundred twelve (37.2%) of the
pregnant women were in their first trimester wHitk4 (37.9%) in the second trimester and
the remaining 75 (24.9%) in the third trimester.

The overall seroprevalence dbxoplasma gondii among the pregnant women in this study
was 105 (34.9%)There was a high rate dbxoplasma gondiisero-positivity; 25.9% in 24-34

years old group subjects (Table 1).

Table.1l. Seroprevalence dfoxoplasma gondi infection among pregnant women attending

antenatal care at Jigjiga city, 2013 (n = 301)

Socio-demogr aphic Toxoplasma gondisero-status




Variables

Residence
Urban
Rural
Age in year
under 20 yea
20-34
35-49
Educational Status
Can't read and writ
Primary level
Secondary level +
Occupation
House wife
Merchan
Other:
Religion
Muslim
Christian
Family type
Monogam
Polygamy
Trimester of pregnancy

First trimester

Positive

N (%)

99 (32.9)

6 (2.0)

25(8.3
78 (25.9)

2(0.7)

69 (22.9
20 (6.6

16 (5.3)

96 (31.9)

723

2 (0.7

92 (30.6)

13 (4.3)

89 (29.6

16 (5.3)

31 (10.3)

Negative

N (%) P-value

188 (62.5)  0.671

8 (2.7)

36 (12 0.041
143 (47.5)

17 (5.6)

121 (40.2  0.877
44 (14.6

31 (10.3)

174 (57.8)  0.796

18 (6.0

4 (1.3

170 (56.5)  0.828

26 (8.6)

180 (59.8 0.10¢

16 (5.3)

81 (26.9) 0.110
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Second trimest 43 (14.3 71 (23.6

Third trimeste 31(10.3 44 (14.6
Gravidity
Primgravid 43 (14.3) 80 (26.6) 0.982
Multigravid 62 (20.6) 116 (38.5)
HIV status
Reactivt 3 (1 4 (13 0.35i
Non- reactive 97 (32.2) 187 (62.1)
Not done 5(1.7) 5(1.7)

With regard to the association of seropreval@ogeplasma gondi with educational

background, 190 (63.1%) of the pregnant women veanet read and write. Regarding
occupation of the participants, 270 (89.7%) of theare housewives. Majority of the study
women were monogamy and none of the infection wgsifEantly associated with the

family types.

Factor s associated with T. gondi

Domestic cats were recorded from 75 (24.9%) ofstiuely households. About 120 (39.9%)
and 49 (16.3%) of the study participants reportetdave a habit of eating raw vegetable and
meat, respectively. Of these, 40 (33.3%) and 1468 were T. gondii seropositive,
respectively. About 119 (39.6%) of the pregnant wanhad reported to have a history of
engagement in farming activities, which could iradéc frequent contact with soil. Of these,
39 (32.8%) of them were seropositive.Overall, 38.§%) of the study participants reported

to have eye disease. Sero-prevalence among thosereplorted to have eye disease was



138  4(10.5%). Among pregnant women with HIV history . B%), 3 (42.9%) were positive fat

139  gondi. (Table 2).

140

141  Table 2: Association offoxoplasma gondiseropositivity and Risk factors among pregnant
142  women attending antenatal care at Jigjiga city 3201~ 301)
Toxoplasma gondi
variables Positive Negative Odd 95%(Cl) P- value

N (%) N (%) Ratio

Cats in house hold
Yes 18(6; 57(18.9 1.49¢ 0.7:-3.0t  0.281
No 87(28.9 139 (46.2

Handles cats litter
Yes 5(2.7) 16 (5.3) 1.325 0.36-4.81 0.602
No 100 (33.2) 180 (59.8)

Outdoor gardenir
Yes 36 (12 90 (29.9 1.84¢ 0.84-4.0¢  0.111
No 69 (22.9) 106 (35.5)

Engage in Farming
Yes 39 (13) 80 (26.6) 0.749 0.35-1.56 0.398
No 66 (21.9 116 (38.5

Consume raw me
Yes 14 (4.7) 35 (11.6) 1.365 0.59-3.11 0.448

No 91 (30.2) 161 (38.5)
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Consume raw vegetab
Yes
No
Not washing fruits
Yes
No
Contact with do
Yes
No
Miscarriage
Yes
No
Still birth
Yes
No
Eye diseas
Yes
No
HIV sero -status
Yes
No

Not dont

40 (13.3

65 (21.6)

25 (8.5)

80 (26.6

5 (1.7)

100 (32.2)

1(0.3

104 (34.6

3(1)

102 (33.9)

4 (1.3

101 (33.6)

3 (1.0)
97 (32.2

5(1.7

80 (26.6

116 (38.5)

56 (18.6)

140 (46.5

9 (3)

187 (62.1)

3 (1.0

193 (64.1

12 (4.0)

184 (61.1)

34 (11.3

162 (53.8)

4 (1.3)
187 (62.3

5 (1.7

0.81:

1.214

0.226

0.782

1.96

7.41]

0.467

0.887

0.42-1.5¢ 0.47(¢

0.60-2.42 0.489

0.05-1.11 0.059

0.0&-1C 0.79¢

0.49-7.70  0.293

2.14-25 0.00z

0.415

0.120-1.809 0.270

0.10:-7.63C 0.91:
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Figure 1Toxoplasma gondiiseroprevalence in pregnant women by age categ@y. (XOR;
4.64, 95%CI 1.25-27, 20-34: AOR; 5.9, 95%CI 1.03-20

Discussion

This study showed, the overall seroprevalenc&. gondiiamong the pregnant women was
34.9%. The study result is in line with that repdrfrom Lagos, Nigeria (32.6%) [13], Sudan
(34.1%) [14]. However, the study results werehighiwan the prevalence among similar
population in Jazan Saud Arabia (24.1%) [15] andkBafaso (20.2%) [6]. In contrast, the
study results were lower than the seroprevalende gdndii reported in Jimma (83.6%) [12],
central Ethiopia (81.4%) [16]. This wide variahjlibf seroprevalence could be attributed to
differences in climatic conditions, geographic &#idn, personal hygienic practices, feeding
habits, socio-economic, sensitivities of serologteahniques employed, traditional practice,
cat densities in the areas and access of cat taroarate feed and water with oocysts. When
Age specific prevalence was considered age grow342@ears had higher (25.9%)
prevalence ofoxoplasma gondi infection. (Fig.1)

The studyobserved a significant associationTokoplasma gondiseropositivity with age
category. Pregnant women within the age group e82@ears were 7 times more likely to
acquireToxoplasma gondi infection as compared with other age group (p=9.@R=5.9,
95%CI=1.25-27).This trend was similar to the daitarf a previous study in Jazan province

10
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Saudi Arabia[15]. However, in other studies in Jianfi2] and Lagos, Nigeria [13] had
reported an increase in seropositivity with inchegsage of antenatal womerSuch
discrepancy might be due to the differences in fagfmn distribution in each age group or
more exposure of those age group populations. Scsthidygenerally highlights the need to
continue to educate women of child-bearing ageremgntion of Toxoplasmosis.

Different predisposing factors foFoxoplasma gondi infection; consisting of contact with
some domestic animals, involvement in farming, iegdehavior and HIV sero-statuswere
assessed in this study. However, none of the presiisg factors except history of eye
disease has a statistically significant associatidh Toxoplasma gondi infection. Pregnant
women with history of eye disease were 7.41 timesertikely to acquiréloxoplasma gondii
infection as compared at those with no history @& @roblem (p=0.002, OR=7.41,
95%Cl=2.14-25). In other hands, variables like naskng fruits, handling cats litter,
consuming raw meat, presence of cats in the hoakk autdoor gardening and still birth
showed increased odds ratio (1.21, 1.32, 1.36, 1.8% and 1.96) of infection, respectively,
but without significant associationB ¢alue > 0.05 for all). However high seroprevalente
Toxoplasma gondiiwas observed in those with lower level of educatsecond trimester of
gestation and multiple gravid, the statistical skgiwed no significance.

Limitation

Study didn’t used confirmatory tests that differatg IgM from IgG which are usually
identified acute from latent infection. This stueyas also a cross sectional study that
conducted at institution which may not represemhmmmnity.

Conclusion

More than one thirds of the pregnant women in twdyswere positive folr.gondii infection.
This seroprevalence of. gondii infection shows the need for preventive and cdntro

measures of toxoplasmosis; mainly health educatdnpregnant women about the

11



188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

transmission and prevention methods at antenatal amics. Although the research didn’t
provide a complete picture of prevalencel.oGondiiinfections in the entire population
ofJigjiga area, it clearly showed tlaiGondiiis prevalent in thestudy area.Eye disease was
the risk factor foiToxoplasma gondiiinfection; however a strong comparative study isdes

to confirm its mechanism for transmission. So, prgiwve measures and establishing
diagnostic toxoplasmosis tests during pregnancyareanted. Furthermore, studies using a
larger sample size will be required to assess ible af mother-to-child transmission of
Toxoplasma gondi separately and impact ®fgondi on this regards.
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