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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 retardatiam congenitally infected children.
Despite such adverse effects caused by this paralsita on morbidities and associated risk
factors among pregnant women in Jigjiga, Ethiopiadarce. Thus, the aim of this study was
to determine the seroprevalence Tdxoplasma gondi infections and associated factors
among pregnant women attending antenatal care blicpbealth institutes of Jigjiga, East
Ethiopia. A cross-sectional study was undertakemfiSeptember 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%) has Toxoplasmi#ody. Seroprevalence of
Toxoplasma was seen to be significantly associati¢tl eye disease (p < 0.05). However
results of this study show low seroprevalence tia¢ee is the need to include the testing of
Toxoplasma as a part of the antenatal investigatare on pregnant women and to educate
women about the risk factors that leadTaxoplasma gondi infection in order to reduce
congenital malformations and death as a resuliedd infections.

Keywor ds. Toxoplasma gondi, seroprevalence, pregnancy, aisiof

Background

Toxoplasma gondii, is an obligate intracellular parasite found wvide range of animals, man
and birds throughout the world, causes a varietglioical syndromes in both human and

animals. AlthoughToxoplasma gondii has feline species as definitive hosts, a wide easfg
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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 whe 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 toxagmhosis 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). In congenitally acqdirefection; a wide variety of manifestations
in the fetus and infant including spontaneous atrt still-birth, a newborn with
hydrocephalus or microcephalus, cerebral calcibost and retinochoroiditis; those leads to
mental retardation, blindness, epilepsy, and dgaté].

Toxoplasma gondiihas been described as the most widespread zoanf@tion that was
implicated as significant cause of foetal and némaortality 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,

geographical areas within the same country , andng the ethnic groups living in the



52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

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 onpifevalence 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.

Sample size and sampling technique

A single population proportion formula was usedetimate the sample size [11]. The
following assumptions were made; 95% confidenceellev6% margin of error and
seroprevalence of T. gondii among pregnant womesBd% from previous study in Jimma
[12] and 20% for expected non-response rate.

Sample collection and laboratory Examination

AMCH nurses were identified in each health insintto interview the subjects for socio-
demographic and clinical data using the structupeestionnaire. 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
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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.ith®rstudy, the serological test of
Toxoplasma gondii was done by Latex agglutination slide test a corcrally available kit
(Huma Tex Toxo Max-planck-Ring 21.65205 Wiesbad&ermany) This test detects
antibodies ofToxoplasma gondii from acute (first 1-2 weeks) to lifelong previangection.
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 angppregnant women was determined
by anti-HIV antibody test (rapid test currently dda national algorithm for Ethiopia). KHB
(Shanghai Kehua Bio-engineering Co., Ltd. Chinajs wsed 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, Wickhg Ireland). At end, data obtained from
both the questionnaire and laboratory tests wetereth and analyzed using the statistical
software SPSS version 19.0. Bivariate logistic @sgion was used primarily to check for
variables that have association with the dependsidble. Variables found to have a p-value
of < 0.2 in bivariate analysis were fitted into mindriable logistic regression model for
controlling the possible effect of confounders dimdlly variables which had significant
association were identified on the basis of 95%fidence interval. A p-value of less than
0.05 was taken as cut of point to declare significassociation. Odds ratio was used in
assessing strength of association. This was apgioyeesearch ethics and review committee

of Jigjiga University and also granted by the samstitute. All data were collected after
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obtaining a written consent from study participa/ts participants confidentiality were 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 Karalan&lospital, and the remaining
100(33.2%) were from Jigjiga Health Center and FGAdgiga 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 frobm42 years). Majority of the study
participants were housewives 270 (89.7%). About tiwod (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 gondi sero-status
Variables Positive Negative
N (%) N (%) P-value
Residence
Urbar 99 (32.9 188 (62.5 0.671




Rura
Age in year
under 20 years
20-34
35-49
Educational Status
Can't read and writ
Primary level
Secondary level +
Occupation
House wife
Merchan
Others
Religion
Muslim
Christiar
Family type
Monogamy

Polygamy

Trimester of pregnancy

First trimeste
Second trimest

Third trimester

Gravidity

Primgravid

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

43 (14.3

31 (10.3)

43 (14.3)

8 (2.7

36 (12)
143 (47.5)

17 (5.6)

121 (40.2

44 (14.6)

31 (10.3)

174 (57.8
18 (6.0

4 (1.3)

170 (56.5)

26 (8.6

180 (59.8)

16 (5.3)

81 (26.9

71 (23.6

44 (14.6)

80 (26.6)

0.041

0.871

0.79¢

0.828

0.106

0.11¢

0.982




120

121

122

123

124

125
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129

130
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134

135

Multigravid 62 (20.6 116 (38.5

HIV status
Reactive 3(2) 4 (13) 0.357
Non- reactive 97 (32.2) 187 (62.1)
Not done 5(1.7) 5(.7)

With regard to the association of seroprevalefiozoplasma gondi with educational

background, 190 (63.1%) of the pregnant women vearet read and write. Regarding
occupation of the participants, 270 (89.7%) of theere housewives. Majority of the study
women were monogamy and none of the infection wasifeeantly 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 reportedave 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 irade frequent contact with soil. Of these,
39 (32.8%) of them were seropositive. Overall, B8.§%) of the study participants reported
to have eye disease. Sero-prevalence among thosereplorted to have eye disease was
4(10.5%). Among pregnant women with HIV history 3®), 3 (42.9%) were positive fat

gondi. (Table 2).
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137  Table 2: Association oToxoplasma gondi seropositivity and Risk factors among pregnant
138 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) 1.499 0.73-3.05 0.281
No 87(28.9) 139 (46.2)

Handles cats litt
Yes 5@1.7 16 (5.3 1.32¢ 0.3¢-4.81  0.60zZ
No 100 (33.2) 180 (59.8)

Outdoor gardening
Yes 36 (12) 90 (29.9) 1.845 0.84-4.04 0.111
No 69 (22.9 106 (35.5

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

Consume raw meat
Yes 14 (4.7 35 (11.6 1.36¢ 0.5¢-3.11  0.44¢
No 91 (30.2 161 (38.5

Consume raw vegetables
Yes 40 (13.3) 80 (26.6) 0.813 0.42-1.56 0.470

No 65 (21.6) 116 (38.5)
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Not washing fruit

Yes

No

Contact with dog

Yes
No
Miscarriage
Yes
No
Still birth
Yes

No

Eye disease

Yes

No

HIV sero-statu:

Yes

No

Not done

25 (8.5

80 (26.6)

5 (1.7)

100 (32.2

1(0.3)

104 (34.6)

3 (L

102 (33.9

4 (1.3)

101 (33.6)

3 (1.0
97 (32.2)

5 (1.7)

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)

1.21¢

0.226

0.782

1.9¢

7.41

0.467

0.887

0.6(-2.42

0.05-1.11

0.05-10

0.4¢-7.7(C

2.14-25

0.12(-1.80¢

0.48¢

0.059

0.795

0.29:

0.002

0.41¢

0.27(¢

0.103-7.630 0.913
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Figure 1Toxoplasma gondii seroprevalence in pregnant women by age categ@d. AOR,
4.64, 95%CI 1.25-27, 20-34: AOR; 5.9, 95%CI 1.03-20

Discussion

This study showed, the overall seroprevalencé&. gondii among the pregnant women was
34.9%. Our finding is in line with that reportedirn Lagos, Nigeria (32.6%) [13], Sudan
(34.1%) [14]. However, this finding was higher ththie prevalence among similar population
in Jazan Saud Arabia (24.1%) [15] and Burkinaf@b2%) [6]. In contrast, this finding was
lower than the seroprevalenceTofgondii reported in Jimma (83.6%) [12], central Ethiopia
(81.4%) [16]. This wide variability of seroprevatencould be attributed to differences in
climatic conditions, geographic variation, persomgadienic practices, feeding habits, socio-
economic, sensitivities of serological techniquegyed, traditional practice, cat densities
in the areas and access of cat to contaminateaiegavater with oocysts. When Age specific
prevalence was considered age group 20-34 yearshigiter (25.9%) prevalence of
Toxoplasma gondi infection. (Fig.1)

We observed a significant associatioriTokoplasma gondi seropositivity with age category.
Pregnant women within the age group of 20-34 yeaae 7 times more likely to acquire
Toxoplasma gondi infection as compared with other age group (p=8.00R=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, other study in Jimma2][and Lagos, Nigeria [13] had reported
an increase in seropositivity with increasing afargenatal womerSuch discrepancy might

be due to the differences in population distributio each age group or more exposure of
those age group populations. So this generallyligigis the need to continue to educate

women of child-bearing age on prevention of Toxeplasis.

Different predisposing factors foFoxoplasma gondi infection; consisting of contact with
some domestic animals, involvement in farming, iegdehavior and HIV serostatus were
assessed in this study. However, none of the presiisg factors except history of eye
disease has a statistically significant associatiah Toxoplasma gondi infection. Pregnant
women with history of eye disease were 7.41 timesenfikely to acquiréfoxoplasma gondii
infection as compared at those with no history g€ groblem (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 yalue > 0.05 for all). However high seroprevalente
Toxoplasma gondii was observed in those with lower level of educatgatond trimester of
gestation and multiple gravid, the statistical skgiwed no significance.

Limitation

We didn’t used confirmatory tests that differergidgM from IgG which are usually
identified acute from latent infection. This stuejas also a cross sectional study that
conducted at institution which may not represemminity.

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

11
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measures of toxoplasmosis; mainly health educatdnpregnant women about the
transmission and prevention methods at antenatal danics. Although our data will not
provide a complete picture of prevalenceTofGondii infections in the entire population of
Jigjiga area, it clearly showed th&atGondii is prevalent in the study area. Eye disease was
the risk factor forToxoplasma gondii infection; however a strong comparative study is
needed to confirm its mechanism for transmissian.@eventive measures and establishing
diagnostic toxoplasmosis tests during pregnancyareanted. Furthermore, studies using a
larger sample size will be needed to assess tlkeofisnother-to-child transmission of
Toxoplasma gondi separately and impact ®fgondi on this regards.

References

1. Sensini A. 2006Toxoplasma gondii infection in pregnancy: opportunities and pitfadls
serological diagnosis CMI, 12, 504-512.

2. Beverley K A. Some aspects of Toxoplasmosis 19Y#Vorld wide Zoonosis. In:Parasitic
Zoonoses. Soulsby.EJ.L (ed.) Soulsby Academic Pke=s York. 6.

3. Hill D, Dubey J P.2002Toxoplasma gondii: transmission, diagnosis and prevention. Clin
Microbiol Infect. 8(10):634-40.

4. Henriquez S A, Brett R, Alexander J, Pratt Jh&ts C W. 2009. Neuropsychiatric disease
andToxoplasma gondii infection. Neuroimmunomodulation.16 (2):122-33.

5. Goldenberg RL, Thompson C. 2003.The infectiougires of stillbirth. Am J Obstet
Gynecol.189 (3):861-73.

6. Simpore J, Savadogo A, llboudo D, Nadambega EKposito M, Yara J, Pignatelli S,
Pietra V, and Musumeci S. 2006oxoplasma gondii, HCV, and HBV Seroprevalence and
Co-Infection among HIV-Positive and —Negative Preagnwomen in Burkina Faso. J. Med.

Virol. 78:730-733.

12



208 7. Ayi |, Edu A, Apea-Kubi K, Boamah D, Bosompem Edoh D.2009. Seroepidemiology
209  of toxoplasmosis amongst pregnant women in thetgreéfeccra region of Ghanah Med J,
210 43:107-114.

211 8. Khuroo MS, Kamili S. 2003.Aetiology and prognosfactors in acute liver failure in
212 India. J Viral Hepat.10:224-31.

213 9. Gilbert RE, Tookey P A, Cubitt W D, Addés E, Masters J, Peckham C S. 1993.
214  Prevalence of toxoplasma IgG among pregnant womé&¥dst London according to country
215  of birth and ethnic group. BMJ.306:185.

216 10. Falusi O, French AL, Seaberg EC, Tien R&atts DH, Minkoff H, Piessens E,
217 Kovacs, A, Anastos K, Cohen MH. 2002. Prevalenaed Predictors of Toxoplasma
218  Seropositivity in Women with and at Risk fdduman Immunodeficiency Virus
219  Infection HIV/AIDS CID. 35 (1): 1414 — 1417.

220 11. James FJ, David L, Joans GE. 2001. Epidemiol®jgstatistics, and preventive
221 medicine. 2 ed. Philadelphia: Saunders/Elsevier.

222 12. Zemene E, Yewhalaw D, Abera S, Belay T, Samiel Zeynudin A: 2012.
223 Seroprevalence dfoxoplasma gondii and associated risk factors among pregnant women i
224 Jimma town, Southwestern Ethiopia. BMC Infectiousdases 12:337.

225 13. Deji-Agboola AM, Busari OS, Osinupebi OA, J,Am@&0J. 2011.Seroprevalence of
226  Toxoplasmagondii  Antibodies among Pregnant Women Attending Antené&ttahic of
227 Federal Medical Center, Lagos, Nigeria. Int J Bildd Res. 2(4): 1135 — 1139.

228 14. Elnahas A, Gerais AS, Elbashir MI, Eldien E8a |. 2003.Toxoplasmosis in pregnant
229  Sudanese women. Saudi Med J.24: 868-870.

230 15. Ageely H, El-Gayar EK, Khan DH, Najmi A, Alvi,ABani |, Mahfouz MS, Abdalla SE,
231 Elhassan IM.2014. Seroepidemiology Tdxoplasma gondii amongst Pregnant Women in

232 Jazan Province, Saudi Arabia: Journal of Tropicatidine: 6.

13



233 16. Gebremedhin EZ, Abebe AH, Tessema TS, Tullu KBdhin G, Vitale M, Marco VD ,
234 Cox E and Dorny P.2013. Seroepidemiology ofToxapkagondii infection in women of

235  child-bearing age in central Ethiopia. BMC InfecsoDiseases 13:101,

14



