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Abstract

Toxoplasmosis gondii infection is one of the predominant chronic infections with global distribution and characterized by
regional geographical variations. The disease was with social, economic and health impact because its association with
bad obstetric outcomes. To determine the association between Toxoplasma infections and bad obstetric outcomes this
study was conducted as a descriptive case control study. The study included 547 women with BOH and 291 women with
normal pregnancy outcome. Serological study carried out to determine T. gondii IgG and IgM using ELISA Kkits. T. gondii
IgG overall prevalence was 24.7%. The seroprevalence was not significantly different in BOH women as compared to
control, but seroprevalence was significantly lower in pregnant women (18.3%) than in non pregnant (31.5%) women.
The current T. gondii infection overall rate was 0.84%, with significantly higher rate in women with BOH (1.3%).
Residence influenced T. gondii IgG and IgM seroprevalence. In conclusion, Toxoplasma seropositivity was not

significantly different in women with BOH as compared to control and significantly influenced by residence.
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Introduction

Toxoplasmosis gondii infection is one of the
predominant chronic infections with global distribution
and characterized by regional geographical variations [1].
The disease was with social, economic and health impact
because its association with bad obstetric outcomes [2].
The parasite induced lifelong immunity following primary
infection, however, it remains as latent infection within
the host. Possible reactivation of latent infection in an
increasingly immunosuppressed population, however,
makes toxoplasmosis an important opportunistic
infection. T. gondii infection in pregnant women may lead
to vertical transmission from mother to the fetus and
subsequent intrauterine deformity [3].

Alsamarai in a recent review summarized 65 studies
that reported T. gondii prevalence in women from
different countries and fifty nine studies from Arab
countries, of them 30 studies were from Iraq. Community
based studies form 3.3% and the most of the studies were
a hospital based studies and sample size with a wide
range [2]. Antibodies to T. gondii were detected in most of
the studies by Enzyme Linked Immunosorbent Assay. T.
gondii remote infections as determined by IgG prevalence
estimation was with a range of 5.3% in Thailand to 75%
in Brazil, while IgM range was 0% in Vietnam and China
to 76.1% in Ghana [4-8]. While in female with adverse
outcome IgG seroprevalence with range of 19.44% to
55.2% in Nepal and acute infections (IgM) with range of
6.97% to 42.5% in India [9-12] .

In studies performed in Arab countries, the IgG
seroprevalence range was 15.8% in Bahrain to 94% in
Iraq, while acute infection (IgM) was reported with a
range of 2.8% in Egypt to 55.5% in Iraq [13-16]. However,
in women with bad obstetric outcome IgG seroprevalence
range was 6.84-77.1%, while IgM seroprevalence range
was 0.97% - 58% [17-20]. In respect to the above
information a gap was present in the epidemiological data
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of toxoplasmosis, its risk and determinant in women with
bad obstetric outcomes. The aim of the present study is to
provide a picture about frequency, distribution, risk and
determinants of the seroprevalence of T. gondii infections
during pregnancy and their association with high delivery
risk factors.

Patients and Methods

Patients

Descriptive case control study was performed in
Kirkuk General Hospital and the details of the study
design and study population was described previously
[21].

T. gondii IgM and IgG antibodies determination

IgM and IgG for T. gondii were detected using Enzyme
Linked Immunosorbent Assay kit that was purchased
from BioCheck, Inc, 323 Vintage Park Dr, Foster City, CA
94404.

Statistical Analysis

Data analyzed using SPSS [Version 16] to determine Chi
and odd ratio.

Results

T. gondii 1gG overall seroprevalence was 24.7%, with
no significant difference (X2?=2.35, P>0.05) between
women with BOH (23%) and women with normal
pregnancy (27.8%). Table 2 However, the was significant
difference (X2=17.72, P=0.000) between pregnant
(18.3%) and non pregnant (31.5%) women. Table 3 The
current T. gondii infection overall rate was 0.84%, with
significant (X2 =3.76, P=0.05) lower rate in women with
normal pregnancy as compared to those with BOH
(1.3%).

Grou Number Mean age + SD in years
. . Pregnant 292 28.35+7.25
Women wlllt_htbad obstetric Non pregnant 255 28.24 + 6.81
istory Total 547
Women with normal Pregnant 140 27.40 +6.24
pregnancy Non pregnant 151 28.06 +10.51
Total 291
Grand total 838 2842 +7.72
Pvalue | ANOVA NS

Table 1: Study population.
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Group [Number] Igl\ll\llumber positive [PercI(;I(lit] |
Pregnant [292] 4[1.4] 66 [22.6]
Non- pregnant [255] 3[1.2] 60 [23.5]
Bad obstetric history X2 0.04 0.066
P value NS NS
Total [547] 7 [1.3] 126 [23]
Pregnant [140] 0[0] 13 [9.3]
Non- pregnant [151] 0[0] 68 [45]
Normal pregnancy X? - 46.22
P value - 0
Total [291] 0[0] 81[27.8]
Grand total [838] 7[0.84] 207 [24.7]
X2BOH versus Normal Pregnancy 3.76 2.35
P value BOH versus Normal Pregnancy 0.05 NS

Table 2: Toxoplasma seroprevalence in women with bad obstetric history.

Group [Number] Nullr;ll::r positive Percelllé:]Gl
Pregnant [432] 410.9] 79 [18.3]
Non- pregnant [406] 3[0.7] 128 [31.5]
X2 0.088 19.72
P value NS 0

Table 3: Toxoplasma seroprevalence in pregnant compared to non-pregnant women.

T. gondii 1gG and IgM were not significantly varied
with age. The majority (71.4%, 5/7) of current infection
cases was in women win age of 20 -39 years, and IgM not
detected in the age groups of 14-19 and 40-48 years for
both patients and control groups. T. gondii IgG
seroprevalence was 26.7% in BOH women with age of
<20 years, while the corresponding value in control was
34.04%, but the difference was not significant. Then

decline to reach about the same values for the other 3 age
groups. However, in control the prevalence rate was
34.04% in women at age 14-19 yrs, then decline to reach
2.38% in women with 20-29 yrs age. In addition, it
increases in older ages to reach 100% seropositivity rate
in those with age of 40-48yes. Thus there was a significant
differences in seroprevalence (X? =127, P=0.000),
between age groups, Table 4.

IgM Number positive\total [%] IgG Number positive\total [%]
Age group in years
Control | Patient |X2| Pvalue | Total | Control | Patient | X2 | P value | Total
_ 0/92 | 16\47 | 12\45 28/92
14-19 0\47 [0] | 0\45[0] |[ND 0] | 30041 | [267] 059 NS (30.4]
] 0\126 | 5\240 5/366 | 3\126 | 49\240 52/366
20-29 [0] 1] |*7 (1.4] | 1238 | 204] | %% © | (a2
] 0\86 2\214 2/300 | 30\86 | 45\214 75/300
30-39 [0] 083 |%® [0.7] | [349] | (21.031 |®%8 001 | g5
] 0\32 0\48 0/80 | 32\32 | 10\48 42/80
40-48 [0] o] NP 0] | 100 | zogy 83 0 | 525
X2 ND 2.63 2.8 127 0.9 60
P value - NS NS 0 NS 0

Table 4: Comparison of Frequency of Toxoplasma in BOH compared to control agents in regard to age.
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Data pooling shows that acute infection was higher
(1.4%) in the women with age of 20-29 years as
compared to other age groups (X?=2.8, P>0.05). T. gondii
IgG seropositivity was lower (14.2%) in women with age
of 20-29 yrs, while the highest prevalence (52.5%) in
women with age of 40-48 years (X2=60, P=0.000).
Furthermore, IgG seroprevalence was 5 times (X2 =60.32,
P=0.0001) in women with age of =30 (10.9%) as
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compared to those <30 yrs (52.5%) in control group.
However, in patient group, the IgG seroprevalence was
about the same in women above and below 30 yrs of age.
Although, when the whole data pooled there was
significantly (X2 =20.6, P=0.000) higher (30.8%) in
women with age of 230 yrs than those of <30 yrs (17.5%),
Table 5.

. Number. Number positive [%]
Igs Age in years.
Control Patient Total Control Patient Xz P Total
14 -29 173 285 458 01[0] [158] 1.66 NS 5[1.1]
IgM 30-48 118 262 380 01[0] [028] 0.91 NS 2[0.53]
X2 ND 1.06 0.8
P - NS NS
14-29 173 285 458 19[10.9] 61[21.4] 8.11 0.004 80[17.5]
oG 30-48 118 262 380 62 [52.5] 55 [21] 38 0 117 [30.8]
g
X2 60.32 0.01 20.5
P 0.0001 NS 0

Table 5: Frequency of Toxoplasma according to age of <30 and above.

There was a significantly (X2 =8.11, P=0.004) higher
IgG seroprevalence (21.4%) in women with BOH as
compared to control (10.9%) with age of <30yrs.
However, in women with age of 230 yrs there was
significant lower (X2 =38, P=0.000) in BOH (21%) as

compared to control (52.5%), Table 5. OR confirmed the
association between T. gondii IgG seroprevalence
(OR=8.97, P=0.000) and age of < or > 30yrs, but not IgM,
Table 6.

Variable 0dd ratio [95% Confidence interval] P value
Toxoplasma IgM 2.320[0.44 - 12.069] NS
Toxoplasma IgG 8.974 [4.934 - 16.319] 0

Table 6: 0dd ratio of Toxoplasma in regards to age of women lower than 30 years.

T. gondii 1gG seroprevalence was significantly higher
(X2=6.94, P=0.005) in women living urban areas (26.3%)
as compared to women lining in rural (16.1%) areas.
However, current infection was significantly (X2=5.13,
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P=0.036) predominant in rural areas (2.9%) than in
urban (0.5%) areas, Table 7. Both T. gondii IgM (OR=5.48,
P=0.04) and IgG (OR=1.85, P=0.009), show significant
association with residence, Table 8.
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Variable

[Number]

Number positive [Percent]

IgM IgG
Rural [174] 5[2.9] 28 [16.1]
) Urban [373] 2[0.55] 98 [26.3]
Residence
Xz 5.131 6.938
P value 0.036 0.005
House wife [502] 7 [1.4] 114 [22.7]
) Working [45] 0[0] 13 [28.9]
Occupation
Xz 0.636 0.365
P value NS NS
Uneducated [142] 1[0.7] 35[24.6
) Educated [405] 6[1.5] 91[22.5]
Education
X2 0.5 0.28
P value NS NS
<3[382] 7[10.8] 96 [25.1]
) 3.1-8[165] 0[0] 30[18.2]
Crowding Index
X2 1.78 2.76
P value NS NS
Present [327] 3[0.92] 68[20.8]
) No smoking [220] 4[1.8] 58 [26.4]
Smoking
X2 0.845 2.3
P value NS NS
<11[151] 2[1.3] 32[21.2]
i 11-19 [396] 5[1.3] 94 [23.7]
Hemoglobin
X2 0.14 0.27
P value NS NS
Present [194] 0[0] 40 [20.6]
) Absent [353] 7[1.1] 86 [24.4]
Animal exposure
X2 3.89 0.99
P value 0.04 NS
1-2[116] 4[3.4] 32 [27.6]
] 3-8[431] 3[0.7] 94 [21.8]
Abortion number
X2 5.34 1.41
P value 0.02 NS
Absent [498] 7 [1.4] 118 [23.7]
] ) Present [49] 0[0] 8[16.3]
Congenital anomalies
X2 0.698 1.366
P value NS NS

Table 7: Frequency of Toxoplasma IgG and IgM in regard to sociodemographic characteristics.
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: o -
Variable odd ratlo. [95% Confidence P value
interval]
IgM 1.377 [0.077 - 24.538 NS
Occupation [Housewife versus Official] & [ |

1gG 0.723 [0.367 - 1.424] NS
Crowding Index 1gM 0.151 [0.009 - 2.664] NS
[ < 3 versus >3] IgG 1.511 [0.955 - 2.388] NS

_ 1gM 6.757 [1.486 - 30.712] 0.01

Education [Educated versus Uneducated]

1gG 1.285[0.772 - 2.138] NS

1gM 5.488 [1.054-28.574] 0.04

[Rural versus Urban] IgG 1.858 [1.166 - 2.959] 0.009
Smoking IgM 2.000[0.443 - 9.025] NS
IgG 1.364 [0.913 - 2.038] NS
. IgM 0.953[0.183 - 4.964] NS
Hemoglobin 1eG 0.864 [0.549 — 1.360] NS
Animal exposure IgM 0.256 [0.031 - 2.097] NS
a IgG 0.806 [0.527 - 1.233] NS

Abortion number IgM 5.095 [1.124 - 23.096] 0.03
IgG 1.366 [0.856 - 2.178] NS
Congenital anomalies IgM 1.511 [0.086 - 26.848] NS
& 1gG 1.591 [0.726 - 3.490] NS

Table 8: Association of Toxoplasma seropositivity with sociodemographic characteristics using Bivariate analysis.

T. gondii 1gG seroprevalence was lower in housewife
(22.7%) as compared to working women (28.9%), but the
difference not reach significant level (X2 =0.36, P>0.05). In
addition, all the current T. gondii infections were in
housewife women. Furthermore, OR not confirm the
association between occupation and both IgG and IgM
seropositivity (Tables 7 & 8).

T. gondii 1gG seroprevalence was higher in uneducated
women with BOH (24.6%) in comparison to educated
women with BOH (22.5%), however the difference was
not statistically significant (X2 =0.28, P>0.05). OR not
confirm an association between Toxoplasma remote
infections and education. Current infection was with twice
time higher in educated (1.5%) as compared to
uneducated (0.7%) women with BOH, however, the
difference was not significant (X2 =0.5, P>0.05). However,
OR confirmed T. gondii seropositivity and education for
current infection (IgM) (OR =6.757, P=0.01) (Tables 7 &
8).

T. gondii 1gG and IgM seroprevalence was lower in
families with CI of =3, however, OR not confirmed an
association between T. gondii infection and family size in
women included in our study population (Tables 7 & 8).
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Both T. gondii acute and remote infections not show a
significant differences between smoker (IgM=0.92%,
1gG=20.84%) as compared to non- smoker (IgM=1.8%,
IgG=26.4%) women with BOH, (Table 7& 8).

T. gondii 1gG seroprevalence was about the same in
BOH women with hemoglobin of <11 g/dl and with >11
g/d], for both IgM and IgG. In addition, animal exposure
was not significantly associated with both acute and
remote Toxoplasma infections in women with bad
obstetric outcomes (Tables 7 & 8). Congenital anomalies
were not significantly associated with acute and remote
infections, however, this finding may be influenced by low
number of those with history of congenital anomalies,
(Tables 7 & 8).

Discussion

The result of the present study indicated that that
24.7% of child bearing age women in Kirkuk , Iraq was
seropositive for T. gondii. Thus 75.3% of studied
population were susceptible to infection with T. gondii
and was consistent to the recent findings reported for
Kirkuk [1]. These two studies postulated that pregnant
women in Kirkuk must take precaution to prevent their
infections, which include proper meat cooking, sound

Copyright© Alsamarai AM, et al.



meat handling and working in soil, and not to get in
contact with cat feces [22].

The result of this study and that reported by others,
indicated the endemicity of Toxoplasmosis in Kirkuk with
a high rate of remote infection and low rate of acute
infection [1,2]. Previously reported studies indicating
variability in seroprevalence and transmission risk
factors for T. gondii infections between geographical
regions and countries [23]. In the present study T. gondii
IgG/IgM antibodies predominance was 29 times. Thus T.
gondii remote infection in our study cohort indicated that
between 1/4 to 1/3 had experienced earlier infection, and
these values are broadening in consistent with studies
from Iraqand other countries [1,23,24].

T. gondii 1gG seropositivity across the age groups
revealed a different pattern from that of IgM. In 85.8% of
woman with age group of 20- 29 years were negative for
T. gondii 1gG and these 4/5 of them were susceptible for T.
gondii infection during their pregnancy, indicating a high
possibility of pregnancy adverse effect in Kirkuk
population and confirm previous report for the same
region [1].

However, the T. gondii 1gG seropositivity was higher in
14-19 years (30.4%) age group as compared to 20-29
years (14.2%) age group. Then increased with age to
reach the highest prevalence in age of 40-48 (52.5%)
years of age. This could be attributed to less meat
consumption and catabolism of passively transferred
antibodies, then marked increase in seroprevalence was
shown age class increase and this finding was consistent
with previous reports in other geographical areas,
peaking in the older subjects [2,25]. However, the
susceptibility to infection was higher in the age of 20-
29years, reflecting a health problem in Kirkuk population.
Thus age is a risk factor for Toxoplasma infection.
However studies reported for Iraq indicated that T. gondii
IgG seroprevalence reduced with age, with the exception
of recently reported study for Kirkuk, which consistent
with the present study finding [1,2]. This variation in
association between age and infection may be attributed
to variability of environmental fecal cat density [23,25].

The T. gondii seroprevalence was significantly higher
in women with 230 years of age in control group, while
there was no such difference in women with BOH. In
younger women, T. gondii seroprevalence was
significantly higher in women with BOH who were with
age of <30 year , while it was higher in control as
compared to women with BOH in the age of more than 30
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yrs. OR confirmed the association between T. gondii
seroprevalence and age of < 30 years.

Sub-grouping in to control and women with BOH,
shows that prevalence trend in patients was different
from the pooled data and there was no significant
differences among the age groups. However, the control
group shows the same trend of pooled data. In addition,
current T. gondii infection was not detected in control
group, while it was detected in 1.7% of women with BOH.

The overall T. gondii 1gG seroprevalence (27.8% ) in
woman from Kirkuk governorate was lower to reported
studies from Egypt, Morocco, Saudi Arabia, Iraq, Libya,
Tunisia, Lebanon, Sudan, and Jordan [2,26]. However, this
study finding was similar to that reported for Egypt, and
Saudi Arabia. Although the seropositivity of T. gondii IgG
was higher in 7/30 studies in Iraq, Bahrain and Palestine
[2]. Arab countries studies seroprevalence shows
geographical variations.

In, Kirkuk, 4 studies were reported, one study
reported seroprevalence of 61 % in pregnant woman and
in 74.22% BOH non pregnant, while other found that
36.6% of pregnant woman and 52% of aborted woman,
giving overall seroprevalence of 44.3% [2]. In addition, a
very low (4.84 %) seroprevalence of IgG in woman with
adverse outcome reported by other. In a recently
reported study, the seroprevalence was 27% in women
with BOH, and in 31.4% in control group, and thus the
overall seroprevalence rate was 29% [1]. The present
study shows that overall seroprevalence was about
similar to that reported by Aljumaili, et al. higher than
that reported by one study, but lower than that reported
by others two studies [1]. Globally, in pregnant women,
the seroprevalence of T. gondii IgG was with range of 0.48
in Brazil to 83.5% in Madagascar [27,28]. While in BOH,
the global seroprevalence rate range was from 19.44% to
55.2% [2].

This and previous studies show global variations in
the prevalence rate of T. gondii seropositivity among
pregnant and non pregnant woman. Toxoplasma
infections was associated with education levels, but not
reach a significant level, however, others reported
significant association with low education level [29]. The
present study indicated that T. gondii IgG seroprevalence
was not significantly varies among the education levels. In
addition, the OR not confirms the association between
education and T. gondii IgG seroprevalence, but confirmed
a significant association for IgM seroprevalence.
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Although, 74 % of our study population were
educated, still uneducated woman are with more chance
to be infected with T. gondii. This might be due to
personal eating and washing habits. This study results
agreed with that reported for Basrah, Tikrit and Sudan,
while no one of the other studies performed in Iraq
reported any information on such variable [2]. From the
present study, it was suggested that sound personal
hygiene practice in educated subjects influence and
reduce T. gondii transmission. This finding confirmed
using both Logistic regression and Bivariate analysis, as
indicated that higher education was protective against
infection.

This study indicated that T. gondii seroprevalence was
with lower rate in house wife (22.7 %) as compared to
official (28.9 %), but the difference was not significant.
Thus occupation is a risk factor for disease transmission,
especially in individuals who was with soil, animal and
meat contact. The non predominance of infection in
housewives as this study indicated was not in agreement
to that reported for Kirkuk, Almothana, Al-Najaf, and
Tikrit [2]. However , prevalence rate was about similar to
that reported by others in two studies performed in 2013
and 2011, much higher to a third study that reported
(3.49 %) for Kirkuk in 2007 [1,2]. Another three studies
performed in Iraq found lower predominance rate of T.
gondii infection for Baghdad, Basrah and Najaf [2]. One
study reported for Basrah, Iraq, did not find relationship
between T. gondii infection and occupation [2]. Although
the prevalence rate for T. gondii infection was lower in
house wives but the OR did not confirm the responsibility
of such occupation as bivariate and logistic regression
analysis demonstrated.

Our findings show that T. gondii infections vary
remarkably in relation to residence and it was
significantly more predominance in urban areas (26.3 %)
as that for rural ( 16.1 % ) areas . Urban women are more
prone to T. gondii infections than rural women and this
agreed to that reported in Iraq, for Kirkuk, Tikrit, Karbala,
and Najaf [2]. However, other studies in Iraq reported
that prevalence rate was lower urban areas, such as in
Diyala, Tikrit, Kirkuk and AL-Anbar [2]. All the studies
reported that high prevalence of T. gondii in rural areas
present their data as frequency and were not perform any
statistical test to determine the association and most of
them with small sample size than ours. Globally, human T.
gondii seroprevalence rates demonstrated variations
between countries and different regions with in the same
country [2,30]. These variations may be a reflection of the
differences in food handling and food cooking habits,
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precaution during farming, animal exposure and personal
hygiene.

The presence of IgM antibody in 7 women suggest that
0.84% active infection may be present in the studied
population. Four of them are pregnant and thus IgG
avidity confirmatory test or estimation of IgM titers to
exclude recent infections are warranted [31]. T. gondii
acute infections decline with time from 1.05 % to 0.9 %,
but IgG seroprevalence was with different pattern [3]. The
decline in IgG as a marker of remote infections may take 5
to 10 years to happen in immunocompromised
individuals. IgM seroprevalence decline may reflect the
disease prevention measures, and the feral cat control or
reduction of T. gondii cysts in food animals, which mat
attribute to reduction in the quantity and quality of
oocysts entering the environment. T. gondii association
with abortion was with health impact on society to
increase the awareness toward prevention of infection.
There is one problem that emerged recently which may
affect T. gondii infection in Iraq is the contamination of
meat with the parasite that was imported to Iraq [11]. T.
gondii prevalence of 23 % - 25 % in sheep was reported in
studies performed in region since 2001, which suggest
that undercooked lamb meat may be a source of T. gondii
infection [32]. In Iraq, there was no feral cat well
controlled program and this may attribute to that cats
may play an important role in disease spread in the
community. T. gondii seroprevalence was significantly
higher in non pregnant (3.5 %) women as compared to
pregnant women (18.3%), which was consistent with
other findings for Kirkuk [1,2].

The present study not demonstrated an association
between smoking, hemoglobin level, abortion number,
congenital anomalies, animal exposure and T. gondii
seroprevalence. In addition, OR not shows an association,
with the exception of abortion number with acute T.
gondii infection.

In conclusion, age, residence and educational levels
may be of positive association with T. gondii in Iragq.
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