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ﬂBSTRACT \\

Background: Toxoplasmosis is a prevalent public health problem that infects humans and animails.
Humans can become infected by consuming improperly washed vegetables, raw meat,
contaminated water, or exposure to cats or their feces. Infection can also occur through the
fransfusion of contaminated blood. The current review aimed to assess the seroprevalence of
Toxoplasmosis in blood donors globally.

Methods: After registering with PROSPERO (CRD42024597115), the search was carried out in
databases including PubMed and Google Scholar from January 2014 to December 2024 in the
English language using the PRISMA guidelines. A total of 15 cross-sectional studies reporting the
prevalence of toxoplasmosis among blood donors, involving any serological method for detecting
total antibodies or IgG only, having a sample size of more than 100, and free full text available, were
included. The exclusion criteria included studies with incomplete data, non-cross-sectional designs,
or duplicate reports. The 12 stafistic was used to evaluate heterogeneity. The risk of bias was assessed
on the Newcastle-Ottawa scale. The funnel plot was developed to assess publication bias.

Results: A total of 8610 participants were analysed in 15 included studies. The age range of included
parficipants was 18 to 65 years. Out of 15, six studies were conducted in Africa, five in Asia, two in
Europe, and one each in North America and franscontinental. The serological tests performed in all
studies included enzyme-linked immunosorbent assay (ELISA), immunofluorescent assay, serum
antibody detection, and latex or direct agglutination tests. The estimated pooled seroprevalence of
Toxoplasmosis in blood donors was 32.6% (95% Cl, 25.3-40.9%). The highest prevalence was in Asia
(36.2%) and the lowest in America (13.5%). We found a significant association of prevalence with
two risk factors: area of residence (OR = 1.61, p <0.001) and contact with cats (OR = 1.30, p = 0.002).

Discussion: A moderate seroprevalence of Toxoplasmosis infection was found in blood donors,
showing a significant association with the residence of blood donors and a history of contact with
cats. There is low heterogeneity among studies, stable sensitivity analysis results, and most of the
included studies showed satisfactory risk of bias so this meta-analysis's precision is moderate to high.
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INTRODUCTION

Toxoplasmosis is a common parasitic infection
resulting from  Toxoplasma  gondii, occurs
worldwide'. Its prevalence varies, highest in Africa
and Europe, with global seroprevalence between
30-50%22. The incubation period lasts from a week to
a month, with symptoms ranging from none to
flu-ike effects or severe complications in
immunocompromised patients, including abortion,
congenital  abnormalities, encephalitis, and
death*s, The primary spread is through the feco-oral
route via contaminated water and food, but
congenital and blood-borne fransmission also
occurs commonlyé789,

Age, residence, eating habits, personal hygiene,
low immunity, and animal contact are key risk
factors for toxoplasmosis'®'.  Screening  for
tfoxoplasmosis in blood donors is not practiced
universally, with recipients often being
immunocompromised, making them vulnerable to
severe complications. Recent studies have
investigated toxoplasmosis prevalence in blood
donors'213, There are different methods to
determine the seroprevalence such as enzyme
immunoassays and agglutination methods'#151617,

The rationale of this study was to synthesize
epidemiological data on Toxoplasma gondii
prevalence among blood donors globally,
providing essential insights info fransfusion-related
risks and guiding screening policies and prevention
measures. The aim of the study was to assess the
global seroprevalence of foxoplasmosis while
analyzing key risk factors, including gender,
residence, raw meat consumption, cat exposure,
and blood transfusion history. Our findings will
empower health  sector stakeholders and
policymakers to enhance confrol measures for
toxoplasmosis, significantly reducing its global
impact.

METHODS

This systematic review and meta-analysis followed
established recommendations and is presented
following the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA)
guidelines. The protocol has been registered with
the International Prospective Register of Systematic
Reviews (PROSPERO) (CRD42024597115).

Search strategy and study selection: Two databases
(Google Scholar and PubMed) were searched
systematically to find published cross-sectional
studies that were relevant, published from January
2014 till December 2024 in English language with
filter including free full text. The search strategy is
presented in supplementary file. To enhance the
quality of outputs, we thoroughly examined the
reference lists of the studies included in our analysis
to identify additional relevant studies. The search
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terms employed included: Toxoplasma, Toxoplasma
gondii, T. gondii, Toxoplasmosis, seroprevalence,
seropositive, blood donation, blood donors,
fransfusion with the Boolean operator “AND"” and
“OR". A third researcher examined the agreement
and discrepancies present among the results.

Inclusion and Exclusion Criteria

Articles met these criteria for selectfion: (i)
cross-sectional studies conducted between January
2014 and December 2024; (ii) involving blood donors
as the target population; (i) employing serological
methods for total antibodies or solely IgG; (iv)
indicating the frequency and specific count of
seropositive donors; and (v) featuring a sample size
exceeding 100. (vi) free full text available. Case
reports, reviews, letter to editor, studies without
prevalence of T. gondii antibodies, orirrelevant data
were excluded from the current systematic review
and meta-analysis. In the next step, duplicates were
removed, the fitle and abstract of the remaining
papers were assessed. The eligibility of the papers
was assessed independently by two researchers,
and any potential confradictions were resolved
through consultation with the lead investigator.

Data Exiraction

We imported the downloaded set of records from
each database to the bibliographic software
package EndNote X7 to remove duplicate records
and facilitate retfrieval of relevant articles. The
required data was collected using a data extraction
form that included the author's name, country, year
of publication, sample size, number of seropositive
cases, diagnostic method employed, and results
through the evaluations of two reviewers based on
the inclusion criteria. Any discrepancies were settled
through discussions between the two reviewers, and
if needed, the input of a third author was sought.

Risk of Bias Assessment

The New Castle Ottawa scale was used to assess the
risk of bias in the included studies. It is an eight-item
instrument assessing studies based on the selection
of participants, comparability, and outcome. It
provides a rating system ranging from 0 to 10 stars,
where studies having scores ranging from 8-9 were
considered as very good studies, 6-7 as good
studies, 4-5 as satisfactory, and 0-4 as unsatisfactory
studies'®. Two independent reviewers assessed
each study for eligibility and quality. Disagreements
were resolved through discussion or by consulting a
third reviewer.

Meta-Analysis

A random-effects model was employed for the
meta-analysis. We calculated point estimates and
95% confidence intervals (Cls) for the pooled
prevalence (PP) across individual studies. Ufilizing
Comprehensive Meta-Analysis software version 3.3,
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we created a forest plot. The size of the square
denotes the weight of each study, while the crossed
lines indicate their respective confidence intervals.
We assessed the heterogeneity of the studies using
the 12 stafistic, with significance defined as greater
than 50%. For subgroup analysis, studies were
stratified based on sample size, diagnostic methods,
and geographic regions, and the odds ratio was
calculated for each risk factor. To illustrate
publication bias, we used a funnel plof, and its
stafistical significance was evaluated through
Egger's regression asymmetry test, with a p-value <
0.05 indicating potential small-study effects or

publication bias. A sensitivity analysis was also
performed by excluding studies with unsatisfactory
scores to evaluate the robustness of the findings.

RESULTS

Characteristics of the Eligible

Shedieisial database search yielded 69 articles. After
eliminating duplicates and irrelevant papers, 15
research articles were identified as eligible for
inclusion in this systematic review and meta-analysis.
(Figure 1).

[ Identification of studies via databases ]

Records identified from:
Publed (n=485)
Google Scholar (m=23)
Total= 69

Identification

Records removed befors

" scresning:

Duplicate records removed
n=12})

|

Records title screened

Records excluded
— | n=24)

(n = 57)

Screening

(n =33)

Ardicles assessed for eligibility

Ardicles excluded: (n=18)
Irrelevant study design (n =
2)

Irrelevant study design and
outcome {n = 18)

Articles of included studies in
systematic review

(n=15)
l
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Reports of included studies in
meta-analysis (n =15)

w__J

Figure 1: PRISMA Flowchart

Table 1: Baseline Characteristics of Included Studies!

Abimbola, Enzyme 19.8 % The age group 29-3%9 had The prevalence of

Nigeria, immunoassay the highest prevalence of Toxoplasma among

2019" anti-T. gondii at 58%, with blood donors was
93% of those being males. notably high

Arwa, 800 Enzyme 44.4% The prevalence was 79.5%, Toxoplasma

Tunisia, immunoassay with 636 out of 800 seropositivity

2020% participants being male. The | exhibited a strong

correlation with
donor age.

average age was 35 years,
ranging from 18 to 62. The
highest seroprevalence of
infection, at 58.3%, was
observed in the age group
of 26 to 35 years.
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AysegUl 879 Enzyme The participants comprised Toxoplasmosis
Turkey immunoassay 90% males and 10% females, | seropositivity is more
20207 25.6% with an age range of 18 to prevalent in rural
65 years and a mean age of | areas and the regions
34 years. with education levels
are low.
1480 Enzyme 19.3% Mean age = 39.1 (range: 20- | The seroprevalence
immunoassay 68 years of age). Most of the | rate of Toxoplasma
Bahador, subjects were aged 31-40 infection in blood
Iran, years. Males = 94.3% & donors is high
201422 females 5.7%. The
seroprevalence rate of
Toxoplasma was lower in
educated people and this
difference was statistically
significant
Cosme 408 Enzyme 13.5% The mean age was 31.77 Seropositivity of
Alvarado, immunoassay years (+ 9.52), with a range toxoplasmai is
Mexico, of 18 to 60 years old. Of the associated with
20162 participants, 55 (13.5%) obstetric events and
tested positive for anti-T. age.
gondii IgG antibodies.
Khaled A, 164 Antibody 33.5% Mean age = 35. Of alll Toxoplasmosis is
Libya, detection donors were males 46.3 % prevalent among
2021 were unemployed or healthy blood donors
farmers and 17.1% in Tripoli health
employed were centers.
KalantariN, | 500 Enzyme IgG 63.2% Mean age = 25.16. The prevalence of
Iran, 2018% immunoassay foxoplasmosis is high
97.6%) were in young healthy
male. blood donors in north
Iran.
Liliane, 106 Enzyme 19G 64.15% The average donor age was | Increased endemicity
Abobo, immunoassay 31 years, ranging from a found in blood
minimum of 20 to a donors.
20162 maximum of 51 years. In
Marwa, 420 Enzyme 16.4% Average age: 32; 97.1% A low occurrence of
immunoassay men. 66.2% highly educated | T. gondii infection
Egypt, volunteers. Low T. gondii was observed in
20247 infection in blood donors. blood donors.
Milena, 1095 Agglutination 20.5% Gender distribution is almost | Blood donors
. methods equal exhibited a low
Serbia, prevalence of
2022% toxoplasmosis.
Mohamma | 375 Enzyme 19G 25% Male: 88.29%, Female: Results showed that
d Jafari, immunoassay 11.71%. The highest 25% of blood donors
Iran, Toxoplasma seroprevalence | had Toxoplasma
(38%) was in the 25-36 age infections before
2014% group; lowest (20.7%) in 17- sampling, which can
25. No association was relapse with
found between participants' | decreased immunity.
occupation and
Toxoplasma seropositivity (P
> 0.05).
Reza, Iran, 194 Enzyme IgG 38.66% The majority are males T. gondii infections
immunoassay (96.9%). with an average are very common
201782 age of 37.04 years. among healthy
blood donors in
northwestern Iran.
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Saeed, Iran, | 491 Enzyme 40.7% The average age of
immunoassay participants was 36.29+4.16 - )
20173 years (with ages ranging T. gondiii infections
from 18 to 57). The majority were found in
were male, constituting heaithy blood
93.9%. donors in
northeastern Iran.

The baseline characteristics of included studies in tferms of first author’'s name, publication year, country
name, sample size, diagnostic method, seropositivity, and the study results are shown in (Table 1).

Across all included studies, a total of 8,610 blood donors were analyzed, with a pooled Toxoplasmosis
prevalence of 32.6% (95% ClI. 25.3-40.9%) based on IgG, total or antibody detection (Figure 2). Various
modalities used for detecting seropositivity include ELISA, immunoassays, antibody detection, and
agglutination assay. The heterogeneity assessed by |2 statistic showed a value of 12.14 which indicates a low
level of heterogeneity.

p-Valve
Study name Subgroup within study Outcome Statistics for each study Event rate and 95% CI
Event Lower Upper
rate  limit  limit Z-Value
Abimbolo  blood donors 19.800 0.198 0.153 0.252 -8.788  0.000 B J
Arwa blood donors 44,400 0.440 0.406 0.475 -3.386  0.001
Aysegul blood donors 25.600 0.256 0.228 0.286 -13.806 0.000 ||
Bahador blood donors 5470 0.193 0.174 0.214 -21.707 0.000 .
Cosme blood donors 13.500 0.135 0.105 0.172 -12.825 0.000 [ ]
Kalantari blood donors 63.200640.632 0.589 0.673  5.832  0.000 ]
Khalid blood donors 33.400 0.335 0.267 0.411 -4.136  0.000 =
Liliane blood donors 64.500 0.642 0.546 0.727 2.873 0.004 s =
Malika blood donors 44700 0.447 0.354 0.543 -1.082 0.279 -=—
Maria blood donors 45900 0.459 0.432 0.486 -3.021 0.003
Marwa blood donors 16.400 0.132 0.203 -12.353 0.000 .
Milena blood donors 20.500 0.205 0.182 0.229 -18.127 0.000 |
Mohammad blood donors 25.000 0.251 0.209 0.297 -9.191 0.000 ]
Reza blood donors 38.660 0.387 0.321 0.457 -3.131 0.002 =
Saeed blood donors 40.700 0.407 0.365 0.451 -4.083 0.000 | ]
0.326 0.253 0.409 -3.982  0.000 ’
-1.00 -0.50 0.00 0.50 1.00
Meta Analysis
Figure 2: Forest Plot Diagram Based on Pooled Prevalence of Toxoplasmosis
Table 2: Pooled Prevalence on Basis of Subgroups
Sample Size
<500 9 31 (22.1-41.5) 0.001 17.672 19,23, 24,26, 27,29, 31. 32, 33
500-1000 3 43.6 (24.7-64.6) 0.558 10.759 20.21,25
>1000 3 27.2 (13.6-47.1) 0.026 <0.001 22,28, 30
Continent
Africa 6 35.2 (22.9- 50.1) 0.052 13.413 19,20, 24,26, 27, 29
Asia 5 36.2 (20.9- 55.0) 0.148 <0.001 22,25,31,32, 33
Europe 2 31.9 (12.7- 60.1) 0.202 <0.001 28,30
North America 1 13.5(10.5-17.2) <0.001 <0.001 23
Transcontinental 1 25.6 (22.8-28.6) <0.001 <0.001 21
Diagnostic Method
Various 2 31.9 (12.7- 60.1) <0.001 <0.001 2,30
Agglutination
Methods
ELISA/ 12 32.6 (24-42.7) 0.202 12.938 19.20,21,22.23.25,26, 27, 9.
Immunoassays 31,82.33
Antibody Detection | 1 33.5 (26.7-41.1) 0.001 <0.001 24
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Concerning subgroups, studies were categorized according to sample size, contfinent of study, and the
diagnostic test utilized for seropositivity assessment. Among the included studies, nine studies had a sample
size of fewer than 500, with 31% of individuals seropositive for Toxoplasma anfibody (p-value=0.001). Three
studies were done on a sample size ranging from 500 fo 1,000, showing 43.6% pooled prevalence among
blood donors (p-value = 0.558). Three included studies had a sample size of more than 1000 with 27.2% of
participants seropositive (p-value=0.026). On subgroups according to the continent of study, pooled
seropositivity was 35.2% (p-value = 0.052) in Africa, 36.2% (p-value = 0.148) in Asia, 31.9% (p-value = 0.202) in
Europe, 13.5% (p-value <0.001) in America, and 25.6% (p-value <0.001) in Turkey, labeled as franscontinental.
When the included studies were grouped according to various methods of seropositivity assessment, 33.5%
(p-value <0.001), 31.9% (p-value = 0.202), and 32.6% (p-value = 0.001) were seropositive on anfibody
detection, agglutination, and enzyme assays respectively (Table 2).

Table 3: Pooled Prevalence of Toxoplasma Gondii Infections in Relation to Various Risk Factors

Male 12 5488 1769 (32.23%)

543 (33.19%)

33.5% (32.2-34.8) 0.977 0.833

Female 12 1636

35.2% (32.8-37.7

Rural

208

468 (51.54%)

51.3% (47.9-54.7%)

Urban

Yes

3931

45

1297 (32.99%)

25 (55.55%)

34.8% (33.3-36.4%)

55.6% (40.7-69.6%)

No

946

476 (50.31%)

538 (35.27%)

50.3% (47-53.6%)

36.3% (33.8-38.9%)

No

3125

1290 (41.28%)

312 (39.74%)

43.1% (41.2-45.1%)

40.8% (37.3%—44.5%)

No

3142

1145 (36.44%)

37.5% (35.8-39.3%)

1.615

0.987

<0.001

0.968

Table 3 showed the results based on risk factors, included studies assessed the association between
seropositivity and gender (n = 12), residence (n =7), history of blood transfusion (n = 2), consumption of raw
meat (n =7), and contact with cat (n = 5).

Figure 3 showed that a fotal of 5488 males and 1636 females were assessed in terms of T. gondii exposure in
12 studies, among which 1769 males [33.5% (95% ClI: 32.2-34.8)] and 543 females [35.2% (95% Cl: 32.8-37.7)]
were found to be seropositive (OR = 0.977; 95% ClI. 0.784-1.217; p= 0.833).
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Forest plot for Gender

Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Arwa 0.696 0491 0986 -2.041 0.041 |
Aysegul 1230 0388 3895 0352 0.725 ——
Bahador 0654 0395 1.083 -1.650  0.099 -4
Cosmo 1350 0610 2989 0740 0459 ——
Kalantari 0.855 0.254 2879 -0.253 0.800 —a—
Liliane 18470 2317 147.215 2.753 0.006
Malika 1.050 0479 2303 0122  0.903 ——
Maria 0948 0.764 1177 0484  0.628
Milena 1240 0923 1665 1430 0.153
Mohammad 0935 0450 1.941 -0.180  0.857
Reza 3240 0371 28275 1.064  0.288 —
Saeed 0.892 0420 1.892 -0.298 0.766
0977 0784 1217 -0.211 0.833

0.01 04 1 10 100

Male Female

Meta Analysis

Figure 3: Forest Plots for Gender

Figure 4 showed that Seropositivity noted among blood donors in rural areas was 51.3% (95%: 47.9-54.7)

showing
Forest plot for residence

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit Z-Value p-Value

Arwa 1.570 1.049 2.349 2.195 0.028 Hl
Aysegul 1.680 0.699 4.035 1.160 0.246 o
Cosmo 1.040 0.125 8.656 0.036 0.971 —_——
Kalantari 2.150 1.452 3.184 3.821 0.000 L g
Maria 1.330 1.043 1.695 2.302 0.021
Milena 2.170 1.459 3.228 3.825 0.000 k]
Saeed 1.170 0.682 2.009 0.569 0.569

1.615 1.324 1.971 4.720 0.000 ¢

0.01 0.1 1 10 100
Urban Rural

Meta Analysis
Figure 4: Forest Plots for Residence

Figure 5 showed that Consumption of raw meat was assessed among 4650 individuals, among which 1525
gave a positive answer and 538 of them showed seropositivity with an insignificant association [36.3% (95%
Cl: 33.8%-38.9%)] (OR =1.199; 95% CI: 0.913-1.575; p= 0.193).

Forest plot for eating raw meat

Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Arwa 1700 1115 2592 2.466 0.014 i 3
Aysegul 2940 0711 12158 1489  0.137
Kalantari 1200 0639 2253 0567  0.571
Maria 0.841 0677 1.045 -1.560 0.119
Milena 1230 0905 1.672 1.323 0.186
Reza 1573 0.875 2828 1.514 0.130
Saeed 0826 0440 1551 -0594 0552

1199 0913 1575 1302 0.193

Meta Analysis

Figure 5: Forest Plots for Eating Raw Meat
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Forest plot for eating raw meat

Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Arwa 1700 1115 2592 2466  0.014 :
Aysegul 2940 0.711 12158 1489  0.137
Kalantari 1200 0.639 2253 0567 0571
Maria 0.841 0677 1.045 -1560 0.119
Milena 1230 0.905 1672 1323 0.186
Reza 1573 0875 2828 1514 0.130
Saeed 0.826 0440 1551 -0.594  0.552
1199 0913 1575 1302 0.193

0.01 0.1 1 10 100

No Yes

Meta Analysis

Figure 6 showed that among the included studies, 312 out of 785 individuals who had a history of contact

with cats showed seropositivity of 40.8% (95% CI: 37.3%—-44.5%) and significant association (OR = 1.306; 95%
Cl: 1.100-1.551; p = 0.002).

Forest plot for exposure to cats

Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Arwa 1130 0835 1529 0793 0428
Maria 1503 1122 2014 2728  0.006
Milena 1290 0939 1773 1570 0.116
Reza 2050 0532 7.895 1.043 0.297 —_—
Saeed 1.034 0333 3211 0.058  0.954 ——
1.306 1.100 1.551 3.043  0.002 (3

No Yes

Meta Analysis

Figure é: Forest Plots for Exposure with Cats

Figure 7 showed that the pooled prevalence of foxoplasmosis among patients with a history of blood
fransfusion was 55.6% (95% Cl: 40.7-69.6) with no association [OR= 0.987 (95% CI: 0.531-1.835) p=0.968].

Forest plot for history of blood transfusion

Study name Statistics for each study Oddds ratio and 95% CI1

Ogds  Lowaer Upper
ratio lirrdt limit ZValue p-Value

Kalartari 0.968 0482 2,029 -0.086 0.931
Saead 1.034 0333 3210 0.058 0.954
0.887 0.531 1.835 -0.040 0.968
o.01 0.1 1 10 100
Wos L -]

Mata Anabysis

Figure 7: Forest Plots for History of Blood Transfusion

Risk of Bias
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Table 4: Risk of Bias of Included Studies

e

Abimbola, Nigeria, | *** Good

2019

Arwa, Tunisia, 2020 | **** * * 6 Good
Aysegil, Turkey, | *** * *d 6 Good

2020

Bahador, Iran, 2014 | *** * ek 7 Good
Cosme Alvarado, | ** * ok 6 Good
Mexico, 2016

Khaled A. *Ex 0 *E 5 Satisfactory
Libya, 2021

Kalantari, N. i 0 b 6 Good

Iran, 2018

Liliane, Abobo | *** 0 * 4 Satisfactory
2016

Malika, Algeria | ** * *& 5 Satisfactory
2022

Mariq, Romania | **** * ok 8 Very good
2022

Marwa, Egypt 2024 | *** 5 Satisfactory
Milenq, Serbia 2022 | *** 5 Satisfactory
Mohammad Jafari | *#* * * 5 Satisfactory
Iran 2014

Rezq, 2017, Iran *dx * * 5 Satisfactory
Saeed Iran 2017 el * * 5 Satisfactory

The risk of bias for included studies was assessed using adapted New-Castle Ottawa Scale for Cross-sectional
Studies where the score of very good studies range from 8-9 points, é-7 points for good studies, 4-5 points for
satisfactory studies and 0-4 points for unsatisfactory studies. Out of 15 included studies, one of the studies
graded as very good scoring 8, 28 six were assessed as good studies scoring 6-7 points on scale!?2021.2223.25 A
total of 8 studies were graded as satisfactory studies scoring 5-6 points?42627.29.3031.32.33 (Table 4)

Sensitivity Analysis

When sensitivity analysis was performed by removing the study of unsatisfactory category, the estimated
pooled prevalence [30.7% (23.5%-38.9%)] was slightly different from our main results [32.6% (95% Cl: 25.3—-
40.9%)].

Publication Bias

The funnel plot showed asymmetrically distributed studies, with more studies on the left side of the plot
compared to the right suggesting a potential publication bias (smaller studies with less significant results are
missing). (Figure 8) The statistical significance was assessed by Egger’s regression asymmetry test. Since the
confidence interval (-12.72-5.74) included zero and the p-value (0.76) was much greater than 0.05, there was
no significant evidence of publication bias.
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Figure 8: Publication Bias of The Included Studies

Table 5: Assessment of Precision Using GRADE Criteria

Effect Size & ClI

32.6% (95% Cl: 25.3%—40.9%)

Moderate (Cl width = 15.6%)

Sample Size 8,610 participants

Large sample = good precision

Heterogeneity (1?)

12.14% (Low heterogeneity)

Improves precision

Publication Bias Egger’'s test p =0.76

(No bias detected)

No need to downgrade precision

Sensitivity Analysis

Effect size remains stable (30.7%)

Consistency supports precision

Due to the moderate confidence interval width, low heterogeneity, and consistent sensitivity analysis results,
the precision of this meta-analysis is deemed moderate to high. No significant downgrades for precision are
required in the GRADE assessment, reinforcing the reliability of the findings and enhancing confidence in

the reported pooled prevalence estimate (Table 5).

DISCUSSION

The incidence of Toxoplasmosis infection is increas-
ing and there is a rise in clinical cases in immuno-
compromised patients. Toxoplasmosis is a serious
public health problem making its prevention and
confrol essential. Toxoplasma is a pathogen that
can be ftransmitted through fransfusion. Our
meta-analysis was done using 15 studies conducted
during the last decade. We observed an overall PP
of 32.6%, consistent with a review done in Nigeria
of 32.92%34. Similar findings were noticed in a
system-atic review done in Iran with an overall
prevalence of infection 32.9%%. Our finding is
however, higher than the PP of 6.26% reported in
a meta-analysis done in China®. However, this
difference may be due to better economic
conditions and sanitary infrastructure in China.
Our review results were in confrast to a meta-
analysis done in Brazil showing the prevalence of
48 %7,

Most studies included in our review had sample sizes
less than 500 showing PP of 31% while 3 studies had
sample sizes between 500 and 1000 and their PP
turned out to be 43.6%. Moreover, three studies had
PP of 27.2% with sample sizes of more than 1000. In
another systematic review done in Nigeria, studies

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (02)

were categorized into 4 groups according to
sample size showed PP of 36.64%, 30.2%, 33.68%, and
32.59% in groups with sample sizes more than 450,
301-450, 151-300 and <150 respectively34,

We categorized the included studies according to
continent of study which showed the studies were
conducted in Africa, Asia, Europe, and America.
Only one study was conducted in Turkey which was
considered as transcontinental. The PP based on
continents were 35.2%, 36.2%, 31.9%, 13.5%, and
25.6% in Africa, Asia, Europe, America, and trans-
continental, respectively. A documentary review
investigating the endemicity of toxoplasmosis in
blood donors showed seroprevalence of 40.7% in
Africa, 7.8% in Asia, 38.1% in Europe, and 32.8%
in  America®®. These prevalences are not
consistent with the findings of our systematic
review in the continents of Africa, Asia, and
America. Another systematic review done for
the assessment of toxoplasmosis prevalence in
blood supplies and blood donors showed similar
results in confinents of Asia (29%) and Europe
(30%). The result of this study was not comparable
for the confinents of Africa and America which
showed higher PP of 46% and 42% respectively®.
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Our review included PP of toxoplasmosis based on
the diagnostic methods utilized that showed 33.5%,
31.9% and 32.6% in antibody detection, various
agglutination methods and enzyme immunoassays,
respectively. A systematic review done in China
showed seroprevalence of 7.30% with enzyme
immunoassays and 3.16% with various agglutination
methods in contrast to our results. This discrepancy
may be due to lower overall PP in China.36 Similar to
our results, PP for enzyme immunoassays was found
in a study was 31.62% whereas PP for agglutination
methods was considerably lower than our seroprev-
alence (14.41% vs 31.9%)4C.

The sftrength of our systematic review and
meta-analysis  included exhaustive database
research including studies from all over the world, all
studies had a cross-sectional design which helped
to control various confounders and increased the
validity of the review. Moreover, no statistically signif-
icant heterogeneity or publication bias was found
among fthe studies. The precision of this meta-analy-
sis is considered moderate fo high in the GRADE
assessment. This supports the robustness of the
findings and strengthens confidence in the reported
pooled prevalence estimate

Our review also had some limitations such as retriev-
al of only those studies freely available on databas-
es. There was also a time limit of 10 years due to
which we were unable to graph the trend of preva-
lence of toxoplasmosis over the past few decades.
The authors could not search for more data sources
that could retrieve a few more studies. The quality
assessment by analyzing the risk of bias supported
moderate confidence in the meta-analysis conclu-
sions, though further high-quality studies could
strengthen the evidence base.

CONCLUSION

Toxoplasmosis is prevalent in the whole world at
moderate levels among blood donors. The study
showed the overall prevalence of toxoplasmosis on
the basis of gender, sample size, history of blood
fransfusion, exposure to cats, and intake of raw
meat. To confrol the fransmission of disease due fo
blood transfusion, blood donors should be screened
rigorously for toxoplasmosis.

LIST OF ABBREVIATIONS

PP Pooled Prevalence

IgG Immunoglobulin

ELISA Enzyme-linked Immunosorbent Assay
OR Odds ratio

Cl Confidence Interval

ACKNOWLEDGMENT
The authors wish to express gratitude to her parents
and husband for their unwavering support.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (02)

CONFLICT OF INTEREST
None.

AUTHORS’ CONTRIBUTIONS

AIB and AR conceived and designed the study. AIB,
AR, and FS conducted the literature search, identi-
fied relevant articles, screened them, and exiracted
the necessary data. AIB, AR, and LA carried out the
stafistical and meta-analyses and contributed to
manuscript writing, while SQA and RM assisted in
drafting the manuscript. All authors carefully
reviewed and approved the final version of the
manuscripft.

REFERENCES

1. Friesema IH, Hofhuis A, Hoek-van Deursen D, Jansz
AR, Oft A, van Hellemond JJ, van der Giessen J,
Kortbeek LM, Opsteegh M. Risk factors for acute
toxoplasmosis in the Netherlands. Epidemiology &
Infection. 2023 Jan;151:e95. https://-
doi.org/10.1017/509502468823000808

2. Khairullah AR, Kurniawan SC, Widodo A, Effendi
MH, Hasib A, Silaen OS, Ramandinianto SC, Moses B,
Riwu KH, Yanestria SM, Samodra ME. A Comprehen-
sive Review of Toxoplasmosis: Serious Threat to
Human Health. The Open Public Health Journal.
2024 Feb;17(1):e18749445281387. http://dx.-
doi.org/10.2174/0118749445281387240202094637

3. Pal M, Berhanu G, Steinmetz CH, Durglishvili N.
Toxoplasmosis: An  emerging and re-emerging
zoonosis of global public health concern. American
Journal of Infectious Disease and Microbiology. 2021
Apr;9:32-8. doi:10.12691/ajidm-9-2-1

4. Dubey JP. Outbreaks of clinical toxoplasmosis in
humans: five decades of personal experience,
perspectives and lessons learned. Parasites &
vectors. 2021 May;14(1):263. doi:
10.1186/513071-021-04769-4

5. Meireles LR, Ekman CC, Andrade Jr HF, Luna EJ.
Human toxoplasmosis outbreaks and the agent
infecting form. Findings from a systematic review.
Revista do Instituto de Medicina Tropical de S&o
Paulo. 2015 Sep-Oct;57(5):369-76. doi:
10.1590/S0036-46652015000500001

6. Almeria S, Dubey JP. Foodborne transmission of
Toxoplasma gondii infection in the last decade. An
overview. Research in veterinary science. 2021
Mar;135:371-85. doi: 10.1016/j.rvsc.2020.10.019

7. Nayeri T, Moosazadeh M, Asl AD, Ghaffarifar F,
Sarvi §, Daryani A. Toxoplasma infection and Rhesus
blood group system: a systematic review and
meta-analysis. Plos one. 2023 Jul;18(7):e0287992.
doi: 10.1371/journal.pone.0287992

8. Rahman A, Rahayu T, Zain KR, Widyaswara G,
Uswatuya NV. Antibody Detection of Toxoplasma
gondii on Blood Donor at PMI Kota Yogyakarta by
Rapid Diagnostic Methods in 2022. BIO Web of
Conferences. 2024 March;94:05003. https://-
doi.org/10.1051/bioconf/20249405003

9. Afrianti D, Putri APS, Wikandari RJ, Wahyudi W.

DOI: https://doi.org/10.36283/ziun-pjmd 14-2/057  BEil



389

Prevalence of Toxoplasmosis in Blood Donors: A Systematic Review and Meta-Analysis

Screening for the Detection of IgG anti-Toxoplasma
gondii Antibodies in Female Donors at Semarang
Regency. JIK [Internet]. 2024 Feb;17(4):1257-62.
Available from: https://jurnal.poltekkespalu.ac.id/in-
dex.php/JIK/article/view/2862

10. Rodrigues FT, Sousa AP, Escoval MA, Condeco J,
Cardoso L, Lopes AP. Seroepidemiology of Toxoplas-
ma gondii in blood donors in Portugal. Transfusion
and Apheresis Science. 2020 Aug;59(4):102777. doi:
10.1016/j.transci.2020.102777

11. Hosseini SA, Golchin E, Sharif M, Sarvi S, Ahmad-
pour E, Rostamian A, et al. A serological investigo-
fion and genotyping of Toxoplasma gondii among
Iranian blood donors indicates threat to health of
blood recipients. Transfusion and Apheresis Science.
2020 Jun;59(3):102723. doi: 10.1016/j.trans-
€i.2020.102723

12. Wesotowski R, Pawtowska M, Mila-Kierzenkowska
C. The Medical Relevance of Toxoplasma Infections
in Terms of the Safety of Blood Recipients under
Immunosuppression—A Meta-Analysis. Microorgan-
isms. 2023 Aug;11(8):1980. doi: 10.3390/microorgan-
isms11081980

13. Teimouri A, Abbaszadeh Afshar MJ, Mohtasebi S,
Jafarpour Azami S, Alimi R, Keshavarz H. Assessment
of an in-house enzyme-linked immunosorbent assay
and IgG avidity test based on SAG1 and GRA7
proteins for discriminating between acute and
chronic toxoplasmosis in humans. Journal of Clinical
Microbiology. 2021 Jul;59(8):10-128. doi: 10.1128/-
JCM.00416-21

14. Tarekegn ZS, Dejene H, Addisu A, Dagnachew S.
Potential risk factors associated with seropositivity for
Toxoplasma gondii among pregnant women and
HIV infected individuals in Ethiopia: A systematic
review and meta-analysis. PLOS Neglected Tropical
Diseases. 2020 Dec;14(12):e0008944. doi: 10.1371/-
journal.pntd.0008944

15. Samatova LD, Saidov AB, Bobozhonova SD,
Kuchkarova KR. Frequency of TORCH infection
among the donor population in the republican
center for blood transfusion. E3S Web of Confer-
ences 2023 Apr;381:01095. doi: 10.1051/e3scon-
/202338101095

16. Asfaram S, Rezaei R, Fakhar M, Ghezelbash B,
Nakhaei M, Hezarjaribi HZ, et al. High occurrence of
Toxoplasma gondii infection among blood donors in
Ardabil Province as main focus of zoonofic visceral
leishmaniosis, northwestern Iran. Annals of Parasitol-
ogy. 2021 Jan;67(4) 611-7. doi: 10.17420/ap6704.377
17. Rahmanian V, Rahmanian K, Jahromi AS, Bokaie
S. Seroprevalence of Toxoplasma gondii infection:
An umbrella review of updated systematic reviews
and meta-analyses. Journal of Family Medicine and
Primary Care. 2020 Aug;?(8):3848-55. doi: 10.4103/-
ifmpc.jfmpc_753_20

18. Lippincoft. Ottawa Quality Assessment Scale
(adapted for cross-sectional studies) [Internet].
Philadelphia: Lippincott; 2023. Available from:
https://cdn-links.lwvw.com

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (02)

19. Amoo A, Njaanake K, Dada-Adegbola O, Omo-
sa-Manyonyi  G. Toxoplasmosis among blood
donors: unsafe blood fransfusion in lbadan, South-
west Nigeria. Journal of Applied Hematology. 2019
Jan;10(4):120-5. 10.4103/joah.joah_31_19

20. Lachkhem A, Lahmar |, Galal L, Babba O,
Mezhoud H, Hassine M, et al. Seroprevalence of
Toxoplasma gondii among healthy blood donors in
two locations in Tunisia and associated risk factors.
Parasite. 2020 Sep;27:51. doi: 10.1051/paro-
site/2020049

21.Yilmaz A, Yazicl E, Turk C. Assessment of seroprev-
alence of Toxoplasma gondii in blood donors
applied to the blood center of Gazi university hospi-
tal. Iranion  Journal of  Microbiology. 2021
Apr;13(2):243 doi: 10.18502/ijm.v13i2.5986

22. Sarkari B, Shafiei R, Zare M, Sohrabpour S,
Kasraian L. Seroprevalence and molecular diagnosis
of Toxoplasma gondii infection among blood donors
in southern Iran. The Journal of Infection in Develop-
ing Countries. 2014 Apr;8(04):543-7. doi: 10.3855/-
jidc.3831

23. Alvarado-Esquivel C, RascdOn-Careaga A,
Herndndez-Tinoco J, Corella-Madueno  MA,
Sdnchez-Anguiano LF, Aldana-Madrid ML, et al.
Seroprevalence and Associated Risk Factors for
Toxoplasma gondii Infection in Healthy Blood
Donors: A Cross-Sectional Study in Sonora, Mexico.
Biomed Res Int. 2016 Jun;2016:9597276 doi:
10.1155/2016/9597276

24. Alawaini KA, Albhlool SO, Shaife EO, Qreiwa HA,
Abodena MK. Prevalence of toxoplasmosis antibod-
ies in blood donors in Tripoli area. World Journal of
Advanced Research  and Reviews. 2021
May;10(2):169-75. doi: 10.30574/wjarr.2021.10.2.0219
25. Kalantari N, Sheikhansari MR, Ghaffari S, Alipour
J, Gorgani-Firouzjaee T, Tamadoni A, et al. Seroprev-
alence and molecular detection of Toxoplasma
gondii in young healthy blood donors in Northern
Iran. Tropical biomedicine. 2018 Dec;35(4):1017-27.
Available from: https://msptm.org/files/Vol35-
No4/1017-1027-Masomeh-Bayani.pdf

26. Siransy L, Dasse SR, Dou Gonat SP, Legbedii A,
N'guessan K, Kouacou PA, Yeboah R, et al. Immuni-
ty Status of Blood Donors Regarding Toxoplasma
gondii Infection in a Low-Income District of Abidjan,
Cote d'lvoire, West Africa. Journal of Immunology
Research. 2016 Oct;2016(1):6830895. doi:
10.1155/2016/6830895

27. Belkacemi M, Heddi B. Toxoplasmosis immunity
status of blood donors in Sidi Bel Abbés, West Alge-
ria. Cureus. 2022 Sep;14(9). doi: 10.7759/cu-
reus.28826

28. Lupu MA, Lighezan R, Paduraru AA, Dragomir A,
Pavel R, Grada S, et al. Seroepidemiology of Toxo-
plasma gondii infection in blood donors from west-
ern Romania. Microorganisms. 2022 May;10(5):973.
DOI: 10.3390/microorganisms 10050973

29. Gouda MA, Saied SA, Ashry WM, Abd-Eltwab RA,
Aldesoky MM, EI-Dydamoni OA, et al. Trends of Toxo-

DOI: https://doi.org/10.36283/ziun-pjmd 14-2/057



plasma gondii and common transfusable venereal

infections among blood donors in  Menoufia
Province, Egypt.  Scientific  Reports. 2024
Sep;14(1):20920. https://-

doi.org/10.1038/541598-024-70740-9

30. Stopi¢ M, Stajner T, Markovi¢-Deni¢ L, Nikoli¢ V,
Djilas 1, Srzenti¢ SJ, et al. Epidemiology of toxoplas-
mosis in Serbia: a cross-sectional study on blood
donors. Microorganisms. 2022 Feb;10(3):492. https://-
doi.org/10.3390/microorganisms10030492

31. Modrek MJ, Mousavi M, Saravani R. Toxoplasma
gondii seroprevalence among blood donors in
Zahedan, southeastern Iran. International Journal of
Infection. 2014 Jul;1(2). doi: 10.17795/iji-21111
32.Bahhaj R, Ahmadpour E, Mahami-Oskouei M,
Fallah E, Shamsasenjan K, Safaiyan A. Toxoplasma
gondii infection and related risk factors among
blood donors in northwest Iran. Archives of Clinical
Infectious Diseases. 2017 Apr;12(2). https://-
doi.org/10.5812/archcid.62005

33. Sadooghian S, Mahmoudvand H, Mohammadi
MA, Sarcheshmeh NN, Kareshk AT, Kamiabi H, et al.
Prevalence of Toxoplasma gondii Infection among
healthy blood donors in Northeast of Iran. Iranian
Journal of Parasitology. 2017  Oct;12(4):554.
https://pmc.ncbi.nim.nih.gov/articles/PMC5756305/
34. Karshima SN, Karshima MN. Human Toxoplasma
gondii infection in Nigeria: a systematic review and
meta-analysis of data published between 1960 and
2019. BMC public health. 2020 Dec;20:1-5. https://-
doi.org/10.1186/512889-020-09015-7

35. Foroutan M, Maijidiani H, Hassanipour S, Badri M.
Toxoplasma gondii seroprevalence in the Iranian
blood donors: A systematic review and meta-analy-

sis.  Heliyon. 2024 Mar; e28013. doi:
10.1016/j.heliyon.2024.e28013

36. Wang T, Han Y, Pan Z, Wang H, Yuan M, Lin H.
Seroprevalence of Toxoplasma gondii infection in
blood donors in mainland China: a systematic
review and meta-analysis. Parasite. 2018 July; 25:36
https://doi.org/10.1051/parasite/2018037

37. Assoni LC, Nakashima F, de Sousa VP, Paduan
NJ, Andreasse IR, Anghinoni TH, de Faria Junior GM,
Ricci Junior O, Castiglioni L, Branddo CC, de Mafttos
LC. Seroepidemiology of Toxoplasma gondii infec-
tion in blood donors in a population from the north-
western region of Sdo Paulo state, Brazil. Transac-
tions of The Royal Society of Tropical Medicine and
Hygiene. 2024 Feb;118(2):102-9. https://-
doi.org/10.1093/trstmh/trad060

38. Jalca JC, Holguin AC, Valle Zamora Y. Seroprev-
alence of Toxoplasmosis in Blood Donors: An Investi-
gation from the Endemicity. Non-systematic Review.
ESPOCH Congresses.The Equadorian Journal of
S.T.EAM. 2023 Nov;3(1):207 -226. doi:
10.18502/espoch.v3il.14441

39. Foroutan-Rad M, Maijidiani H, Dalvand S, Daryani
A, Kooti W, Saki J, et al. Toxoplasmosis in blood
donors: a systematic review and meta-analysis.
Transfusion medicine reviews. 2016 Jul;30(3):116-22.
doi: 10.1016/j.tmrv.2016.03.002

40. Khalil Mohamed KM, Hassan Zamzami HZ, Narjes
Degnah ND, Al-Malki A, Alzayer S, Al-Gethamy M, et
al. Seroprevalence of Toxoplasma gondii infectionin
blood donors in Makkah Al Mukarramah. Asian
Journal of Epidemiology. 2019 Jan;12(1): 25-31 doi:
10.3923/0je.2019.25.31

10(6):

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (02)

DOI: https://doi.org/10.36283/ziun-pjmd 14-2/057 Byl



