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 Introduction

Toxoplasmosis is one of  the neglected parasitic disease in humans 
and animals that produced via Toxoplasma gondii.[1-3]

Felids are the definitive hosts and repel oocysts in their feces. The 
oocyst load in areas where cats selectively excrete feces is high.[4,5]

Seroprevalence of  T. gondii fluctuates from 30% to 60%, 
as at least one third of  the world’s population is infected, which 
predominantly happens in districts with poor sanitation.[6]

Human are dead-end host for T. gondii with up to 80% given 
chronic asymptomatic disease.[7,8] Women during pregnancy and 
immunocompromised persons (cancer, Rheumatoid arthritis, 
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transplant, and HIV/AIDS infected) include the high risk groups 
for T. gondii.[9-12]

There have been research about association of  T. gondii with 
mental disorders for example epilepsy,[13,14] bipolar disorder, and 
schizophrenia.[15,16]

Because of  the toxoplasma propensity to the brain and eye, poor 
prognoses, and sequels for example glaucoma, chorioretinitis, 
retinal detachment, brain abscess, and encephalitis can happen 
during severe or recurrent infection.[17,18]

Prevention of  T.gondi infection via screening is compulsory in 
some countries and is suggested in some others such as the 
United States and Canada.[19,20]

The seroprevalence of  toxoplasmosis in human is diverse in 
different district relevant on variables such as sex, age, immunity 
status, food behaviors, culture, keeping the cat at home, 
geographic area, the percentage, and humidity.[19,21]

In recent years, several systematic review and meta-analysis 
studies have been published exploring the seroprevalence of  
T. gondii in different country and various groups such as: blood 
donors, immunocompromised patients, psychosis patients, 
pregnant women, girls, newborn, and general population and 
their results indicate different findings.

Therefore, in this study, we implemented an umbrella review of  all 
existing systematic reviews, meta-analyzing studies to apprise and 
summarize seroprevalence of  human toxoplasmosis worldwide. 
We thus hope to provide both primary care physicians and policy 
makers with strong data in an easy-to-access and inclusive format 
to inform guidelines for control and prevention practice.

Methods

Study design
Umbrella reviews (also known as overview of  reviews)[22] are 
a newly developed technique to précis, and analyze systematic 
reviews. Umbrella review is based on a planned and designed 
complete search, parallel to traditional systematic reviews, but it 
searches systematic reviews instead of  observational or clinical 
research (e.g., Cross-Sectional or Clinical Trials).[23]

Now, no generally used guidelines exist to do this type of  
review. Nevertheless, we followed the references of  the 
PRISMA statement for search approach scheme and made use 
of  the Assessing the Methodological Quality of  Systematic 
Reviews (AMSTAR) tool for quality assessment.[24]

Search strategy
The search was carried out in databases including: Pub Med, 
Google Scholar, Science Direct, Scopus, Web of  Science, 
Cochrane, and global health from their start dates until December 

2018 in Persian and English language. Duplicates and animal-based 
studies were excluded. All systematic review and meta-analysis 
studies in human toxoplasmosis were concerned. We included 
systematic reviews and meta-analyses of  observational studies 
that gave a seroprevalence of  Toxoplasmosis. The process is 
shown in Figure 1.

This umbrella review was accomplished using medical subject 
heading (MeSH) terms and combination of  numerous keywords 
including: “Toxoplasma”, “Toxoplasma gondii”, “Toxoplasmosis,” 
“Prevalence,” “Seroprevalence,” “Epidemiology,” individually in 
combination with “meta-analysis,” “systematic review.”

Quality assessment
Rahmanian(V) and Bokaie(S) evaluated quality for totally included 
papers separately using the AMSTAR checklist.[24] A third author 
removed disagreement. The assessment base on the AMSTAR 
tool was done as follow: if  the answer is “Yes”, a grade was 
stated, if  “No” or “Can’t answer” were signed no grade was 
stated. When “Not applicable” was signed, no grade was stated 
but the item was removed from the feasible maximum score.

“If  the ultimate score was 80-100% quality was marked as 
3 (high quality or very low risk of  bias), 65-80% as 2 (acceptable 
quality or low risk of  bias), 50-65% as 1 (low quality or high 
risk of  bias), and ≤50% as 0 (unacceptable quality or very 
high risk of  bias).”[22]

Data collection
Based on the mentioned strategy, the search was performed in 

330 systematic review and meta-analysis papers for
Toxoplasmosis from 7 databases (n=70 from PubMed;
n=80 from Google Scholar; n=16 from Science Direct;
n=75 from Scopus; n=73 from Web of Science; n= 12
from Global Health Library; n=4 from Cochrane)
were identified

Records excluded
with duplicated

(n=209)

Studies which not dealing with
seroprevalence of

Toxoplasmosis (n=87)

Not accessible full-text 
(n=1)

Finally, studies included in Umbrella review
  � Humans (n=21)

Studies which dealing with
seroprevalence of
Toxoplasmosis
  � Humans (n=22)
  � Animals ( n= 11)
  � Food Animals ( n=1)
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Figure  1: Flowchart showing the selection of studies analyzed in 
Umbrella review
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six databases. Subsequently, the collected systematics review 
and meta-analysis were carefully evaluated for epidemiological 
parameters; finally, 21 reviews had study inclusion criteria, including 
the accessibility of  full text, the study of  human toxoplasmosis 
seroprevalence. Exclusion criteria were data inconsistencies, the 
use of  inappropriate statistical methods, low-quality based on the 
AMSTAR tool and toxoplasmosis in non-human cases. The data 
extracted from the review were the name of  the author, date of  
study, demographic information such as types of  study groups as 
well as the geographical area of  the study, the number of  subjects 

examined, the seropositive number, and the seroprevalence and 
the laboratory method used to study [Table 1].

Statistical analyses
Point estimates and their 95% confidence intervals of  
seroprevalence of  all included studies were calculated. 
The seroprevalence (P) and standard error (Se) of  each 
study estimated with respect of  binomial distribution and 
studies combined according to sample size and variance. 
Forest plot was employed to visualize the heterogeneity 

Table 1 Baseline features of included studies in umbrella review of seroprevalence of Toxoplasma gondii and Quality 
assessment using the AMSTAR checklist

ReferencesQuality 
score

% 
seroprevalence 

(95% CI)

%Seroprevalence, (95% 
CI)

PopulationNumber 
of  studies 

included in the 
meta‑analysis

study groupPlace of  
study

Study/
authors

IgMIgG

[25]334.4 (24.9-43.9)2.74 
(0.55-4.92)

31.84 
(20.61-43.08)453810Blood donorIranMansouri et al. 

2017
[26]333 (28-39)1.8 

(1.1-2.4)NA2096443Blood donorworldwideForoutan-Rad 
et al. 2016

[11]320.59 
(20.11-21.06)NANA449319Population with 

CancerchinaJiang et al. 
2015

[27]339.9 (26.1-53.7)NA34.5 
(28.5-40.5)1348022childbearing age 

womenIranBorna et al. 
2013

[28]
3NANA74.73 

(61.85-84.36)571819general populationEtiopia
Gebremedhin 
and Tadesse. 
2015

[29]239.3 33-45.7NANA5229435general populationIranDaryani et al. 
2014

[30]333 23-435 3.00-6.0031 21-411751238childbearing age 
womenIranMizani et al. 

2017
[31]335.8 (30.8-40.7)NANA2598974HIV-infectedworldwideWang et al. 

2017
[32]3NA2 (0-6)58 (46-70)104810hemodialysis patientsIranForoutan et al. 

2018
[33]150.01 

(43.85-56.17)NANA280522immunocompromised 
patientsIranAhmadpour 

et al. 2014
[34]335.9 (31-40.8)NANA1778072Immunocompromised 

patientsworldwideWang et al. 
2017

[35]343 (38-47)NANA105139117general populationIranForoutan et al. 
2017

[36]219.27 
(18.97-19.56)NANA70123132general population MexicoRamirez et al. 

2012
[37]23.63 (2.29-4.935)NANA572810Newborns and 

ChildrenMexicoRamirez et al. 
2012

[38]2NANA4.37 
(2.22-8.1)NA72pregnant womenChinaDeng et al. 

2017

[39]341.3 (35.8-46.8)3.1-4.939.2 
(33.3-45.1)2264443pregnant womenIranMalary et al. 

2018
[40]3NANA6.26 

(4.62-8.13)4978440Blood donorChinaWang et al. 
2018

[41]341 (36-45)4 (3-5)38 (34-42)2022150pregnant womenIranForoutan-Rad 
et al. 2016

[9]346 (37-56)NANA41689rheumatoid arthritis 
patientsworldwideHosseininejad 

et al. 2018
[42]134.2 (23-45.3)NANA1281828pregnant womenIranAzadi et al. 

2015
[43]227.8 (20.6-36.3)NANA1359720women of  

reproductive age
Saudi 
ArabiaAlzaheb. 2018
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among studies. The heterogeneity was expected in advance, 
and statistical methods, I2 and Q test (with significance of 
P < 0.05) were used to quantify the variations. All systematic 
review and meta- analyses included this umbrella review 
were used a random effects model, and thus a random 
effects model was employed. Proportions of  individual 
studies and overall seroprevalence were presented by 
forest plots. Statistical analyses were implemented using 
Stata, version 12.0 (Stata Corp, College Station, TX, USA). 
Furthermore, the Arc GIS 10.3 software was applied to map 
the distribution of  T.gondi infection.

Results

In total, 330 systematics review and meta-analysis were obtained 
by searching the databases referred to in the period from their 
start dates until December 2018; after reviewing the inclusion 
criteria and their study, 21 systematics review and meta-analysis 
met the inclusion criteria of  umbrella review. All 21 studies 
included in the umbrella review evaluated the seroprevalence 
of  T.gondi infection in blood donors, immunocompromised 
patients, pregnant women, childbearing age women, newborns, 
and children and general population. A total of  470,843 people 

were evaluated in 885 primary study in 21 systematics review 
and meta-analysis met the inclusion criteria of  this Umbrella 
review [Table 1].

Pooled seroprevalence estimates of (IgM + IgG) 
T. gondii Infection by study groups
The estimated pooled seroprevalence of  T. gondii infection in 
immunocompromised patients and general population were 
highest 42% and newborns and children were lowest 4%, 
respectively [Table 2]. There was high degree of  heterogeneity 
in estimating the seroprevalence of  studies in meta-analysis, in 
which the heterogeneity was I2 = 83.4% (Q test: P <0.001) in 
Immunocompromised patient groups and I2 = 98.8% (Q test: 
P <0.001) in overall, but there was no heterogeneity in estimated 
pooled seroprevalence in blood donor, childbearing age 
women, general population, newborn, and pregnant women 
groups (P > 0.05) [Figure 2].

Pooled seroprevalence estimates of IgG antibodies 
by study groups
The es t imated  pooled  seropreva lence  of  IgG in 
immunocompromised patient was highest %48 and blood donors 

Figure 2: Forest plot diagram of Systematic Reviews and Meta‐Analyses studies showing seroprevalence (IgM + IgG) of human toxoplasmosis 
by group population Three meta-analyses reported the seroprevalence of T. gondi infection worldwide and not shown in the map
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was lowest 18%, respectively [Table 2]. There was high degree 
of  heterogeneity in estimating the seroprevalence of  studies in 
meta-analysis, in which the heterogeneity was I2 = 94.90% (Q test: 
P < 0.001) in blood donors’ groups, I2 = 86.4% (Q test: P = 0.007) 
in Immunocompromised patients, I2 = 98.90% (Q test: P < 0.001) 
in pregnant women and I2 = 98.6% (Q test: P < 0.001) in 
overall, but there was no heterogeneity in estimated pooled 
seroprevalence in childbearing age women (P > 0.05).

Pooled seroprevalence estimates of IgM antibodies 
by study groups
The estimated pooled seroprevalence of  IgM in pregnant women 
was highest 4% and blood donors and immunocompromised 
patients were lowest 2%, respectively [Table 2].

There was no heterogeneity in estimated pooled seroprevalence 
in blood donor and pregnant women groups (P > 0.05), but 
the heterogeneity was I2 = 85.9% (Q test: P < 0.001) in overall.

In addition, a schematic image of  the T gondii distribution has 
been made based on studies conducted over the past years among 
different geographical locations are shown in Figure 3.

Discussion

We have presented an overview of  seroprevalence from 
21 meta-analyses based on over 470,843 individuals. To our 
knowledge, this is the first quantitative umbrella review of  
updated systematic reviews and meta‑analyses of  the field.

T. gondii infection has been known as a significant opportunistic 
pathogen in immunocompromised patients.[44] This infection in 
healthy individuals (immunocompetent) is commonly self-limited 
and subclinical Infection, consequential in chronic infection of  
tissue cysts that can status latent, possibly for the full lifetime 
of  the hosts. But, immunocompromised patients, such as 
HIV-infected, cancer patients with chemotherapy, hemodialysis 
patients, transplant recipients, rheumatoid arthritis patients with 
consuming immunosuppressive drugs are at risk of  increasing, 
myocarditis, or pneumonitis, Toxoplasma encephalitis due to 
recrudescence of  the chronic infection.[45] For instance, almost 
30-40% of  HIV co-infected immunocompromised persons with 
T. gondii expand encephalitis.[46]

Table 2: Pooled seroprevalence estimates of T. gondii 
Infection by study groups

study groups seroprevalence of  T. gondii with
positive antibody (%)

IgG IgM IgM +IgG
blood donors 18 (8 -43) 2 (1-2) 33 (29-38)
Immunocompromised 
patients 48 (31-66) 2 (1-5) 42 (34-49)

childbearing age women 34 (28 -39) 5 (4-6) 32 (26-38)
general population - - 42 (38-45)
newborns and children - - 4 (2-5)
pregnant women 29 (10-48) 4(3-5) 40 (37-44)
overall 35 (24-47) 4 (3-5) 36 (24-48)

Figure 3: Pooled percentage seroprevalence of Toxoplasma gondii Infection in human of different geographical regions in this umbrella review. 
This map was created using ArcGIS software by Esri (http://www.esri.com)
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This current study showed that pooled seroprevalence, 
seroprevalence of  IgG and IgM anti-Toxoplasma gondii antibodies 
in immunocompromised patients was 42%, 48%, and 2%, 
respectively. Toxoplasmosis is an opportunistic infection in 
immunocompromised patients with a high mortality rate, causing 
encephalitis, pneumonitis, and myocarditis due to relapses and 
chronic reactivation (latent) disease followed by rupture of  the 
cyst of  the tissue.

Jiang et al. reported in a systematic review and meta-analysis 
20.59% (95% CI: 20.11-21.06%) seroprevalence of  T. gondii in 
the population with cancer in China.[47] Also, Wang et al.[48] and 
Hosseininejad et al.[9] reported 35.8% and 46% in a meta-analysis 
of  HIV-infected and rheumatoid arthritis patients in worldwide, 
respectively. In a meta-analysis of  IgG antibodies of  T. gondii 
infection in hemodialysis patients was 58% in Iran.[49]

Females commonly do not appear any symptom for Toxoplasmosis 
infection within pregnancy. In maternal infection, the fetus is 
possible to be exposed to the mother-to-child transmissions. 
The complications resulting the mother-to-child transmissions 
are focal necrosis and inflammation plus congenital abnormalities 
like eye and brain injuries. In the event of  such a serious infection, 
many sequelae may be created containing deafness, mental 
retardation, hydrocephalus, and microcephalus.[17]

This umbrella review indicated pooled seroprevalence, 
seroprevalence of  IgG and IgM anti-Toxoplasma gondii antibodies 
in pregnant women was 40%, 29%, and 4%, respectively. Deng 
et al.[1] and Malary et al.[39] reported in a systematic review and 
meta-analysis of  pregnant women that 4.37% and 39.2% 
seroprevalence of  IgG anti-Toxoplasma gondii antibodies in china 
and Iran, respectively.

Two different studies, reported the seroprevalence of  Korean 
pregnant women as 3.7%[50] and 0.8%.[51] Seroprevalence of  IgG 
and IgM among Indian pregnant women was 45% and 3.3%, 
respectively[52] corresponding values for 1149 Turkish pregnant 
women were 60.4% and 3.0%, respectively.[53]

Seroprevalence of  Toxoplasmosis in Iranian pregnant women 
like its seroprevalence in other pregnant women around the 
world is dependent on many factors such as keeping a cat at 
home or contact with stray infected cats, varied eating habits 
such as eating raw meat, failing to comply with hygiene principles 
of  storing fruits and vegetables. These factors that directly and 
indirectly cause of  toxoplasmosis in individuals and especially 
in the sensitive group of  pregnant women.

Also, women in childbearing age are the most important 
group to pay attention to toxoplasmosis infection. This study 
showed pooled seroprevalence and seroprevalence of  IgG 
anti-Toxoplasma gondii antibodies in women in reproductive 
age was 32.0% and 34.0%, respectively. Alzaheb reported in a 
systematic review and meta-analysis that 27.8 seroprevalence of  
T. gondii in women of  reproductive age in Saudi Arabia.[43]

It is necessarily important to realize the status of  T. gondii 
infection in the general population because this infection has 
heavy socioeconomic effects on people. Families suffer many 
costs during the care of  sick children, particularly those with 
mental retardation and blindness.[21,54]

Ramirez et al. in one systematic review and meta-analysis reported 
that 3.63% seroprevalence of  Toxoplasma gondii infection in 
Mexican Newborns and Children.[37]

This overview of  reviews indicated pooled seroprevalence 
of  Toxoplasma gondii infection in general population was 
42%. Gebremedhin and Tadessein a systematic review and 
meta-analysis of  the general population in Etiopia reported 
that 74.73% seroprevalence of  IgG anti-Toxoplasma gondii 
antibodies.[28] The Significant high seroprevalence of  T. gondii 
infection in Ethiopian humans can be due to uncontrolled 
cat movement, abnormal living conditions, and lifestyle and 
unsanitary behaviors that favor the transmission of  parasites 
from cats or food animals.[28]

Furthermore Ramirez et al.[36] and Foroutan et al.[35] in the 
two study of  systematic review and meta-analysis studies in 
Mexico and Iran population reported that 19.27% and 43% 
seroprevalence of  T gondii infection, respectively.

Despite the fact that technical betterment in blood donation 
monitoring and evaluation, transfusion-transmitted T gondii 
infection remains a possible risk for immune-compromised 
recipients of  transfusions. This study showed that pooled 
seroprevalence, seroprevalence of  IgG and IgM anti-Toxoplasma 
gondii antibodies in blood donors was 33%, 18.0% and 2%, 
respectively. Mansouri et al.[25] and Foroutan-Rad et al.[55] in 
systematic review and meta-analysis in Iran and worldwide 
reported seroprevalence 34.4% and 33%. Also, Wang et al.[40] 
reported in a systematic review and meta-analysis that 6.26% 
seroprevalence of  IgG antibodies of  T. gondii in blood donors 
in china.

A limitation of  our analyses is the often high levels of  doubtful 
heterogeneity (I2). In our 21 meta-analysis, one study did not 
report heterogeneity and fourteen meta-analyses had I2 values 
greater than 60%, which meta-regression of  sample size only 
partly explained in five of  these 14 cases. Heterogeneity can 
be addressed via means of  a meta-regression, and sub-group 
or sensitivity analyses.[56,57] Nevertheless, meta-regressions 
failed to recognize a factor that could describe the observed 
heterogeneity,[22] suggesting that the cause was a non-described 
variable.

This is the first umbrella review of  updated systematic 
reviews and meta-analyses that provides a general view of  the 
seroepidemiology of  Toxoplasmosis in the worldwide subgroups 
population. The results of  our umbrella review show a higher 
seroprevalence of  T. gondii infection in immunocompromised 
patients, general population, pregnant women, blood donors, 
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childbearing age women, and newborn groups, respectively. 
So, Health education and health promotion, especially toward 
avoiding consumption raw and uncooked meat and avoiding 
contact with felines’ feces advised. Furthermore, the screening 
and monitoring for Toxoplasmosis by primary care physicians 
is recommended to be conducted in high-risk groups in the 
endemic region.
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