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Abstract

Congenital toxoplasmosis is a protozootic disease with
a worldwide distribution. The clinical manifestations can
vary in severity and it affects several fetal tissues when the
woman becomes infected during the gestational period. To
identify the main neurological manifestations in congenital
toxoplasmosis, an integrative review of the literature was
carried out, consulting the Virtual Health Library, PubMed
and Scientific Electronic Library Online (SciELO). Keywords
selected for search of publications were: “(Toxoplasmosis)
and (Toxoplasmosis) and (Neurologic Manifestations) and
(Neurologic Manifestations)”. The complete articles, with
abstracts available and related to the research object, in Por-
tuguese and English, from journals published in the last ten
years were included in this study and those that were not
available through the databases or in a review format were
excluded. The search was performed on February 17, 2018,
when five articles were selected, all indexed in PubMed.
Through this review, the main manifestations associated
with T. gondii infection were visual loss, hearing loss, con-
vulsion and that one’s related to Alzheimer’s disease.
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Introduction

Toxoplasmosis is a zoonosis in which evolutionary infectious
forms of the protozoan Toxoplasma gondii can be transmitted
by oral or congenital via. Most of cases, this infection is asymp-
tomatic in humans, although, when acquired during pregnancy
it can cause severe and irreversible damage to the foetus [1].

The infection at the second or third gestational trimester can
result in the Sabin’s tetrad, with microcephaly, retinochoroidi-
tis, cerebral calcifications and mental disorder and, the earlier
contact with T. gondii, the fetal death is common [2].

Nowadays, the possibility of neurodevelopmental diseases
and mental disorders associated to toxoplasmosis has been
investigated, as reported in an investigation with 3440 partici-
pants, that toxoplasmosis increase in 4.86 fold the chances of
patients develop autism. Other disorders with T. gondii infec-
tion correlation were schizophrenia (OR=3.34), attention deficit
and hyperactivity (OR=3.02), Asperger syndrome (OR=2.49), an-
tisocial personality (OR=1.81), obsessive compulsive (OR=1.69),
and anxiety (OR=1.57) [3].

The burden of congenital and ocular toxoplasmosis are
specially reported in Brazil, were the infection in humans and
animals are widely prevalent and the severity of clinical presen-
tations are higher than in other countries [4]. Accordingly, the
lessons from brazilian research groups has provide data to un-
derstand the disease in the rest of the world [5].

The variety of direct and indirect burdens of T. gondii infec-
tion during pregnancy has motivated this study in order to com-
pile the scientific literature on the major neurological manifes-
tations in the people with congenital toxoplasmosis.

Methods

The scientific literature was integrative reviewed to report
on a compiled structure the major neurological manifestations
caused by congenital toxoplasmosis.

The present study was elaborated according to the sequential
problem design pathways: establishment of the review theme
as a question; sampling; definition of inclusion and exclusion
criteria; tabulation of the studies (identification of information’s
to be collected from studies using defined criteria and guided
by instrument); analysis of the results, with identification and
interpretation of conflicts and similarities and finally discussion
of results and conclusion [6].

The review theme was elaborate on the question: “What are
the major neurological effects caused by toxoplasmosis report-
ed in the literature?” according the Population, Intervention,
Comparison and Outcomes (PICO) strategy [7].

Sampling used the Health Virtual Library (Biblioteca Virtual
de Saude- BVS), PubMed and Scientific Electronic Library On-
line (Scielo) databases, on February 1st, 2018.The Key terms-
(Toxoplasmose) and (Toxoplasmosis) and (Manifestagdes neu-
rolégicas) AND (Neurologic Manifestations) were determine by
(Descritores de Ciéncias da Saude -DeCS), available at [decs.bvs.
br].

Inclusion and exclusion criteria included original research,
entirely on line free available, in Portuguese or English languag-
es, from journal indexed at least in one of the BVS, PubMed and
Scielo databases, published from 2007 to 2017. Reviews and
duplicates were excluded (Figure 1).

SEARCHSTRATEGY:
BVS: 114
PubMed: 670
Scielo:02

TOTAL: (n=786)

ELIGIBILITY:

* Notrelated to the topic (n=776)
= Publication year (n=3)

FINAL SELECTION:
(o=13)

Figure 1: Flow diagram of the study design process of an inte-
grative literature review on neurological manifestations associ-
ated to congenital toxoplasmosis, 2018.

Results

This integrative review selected five published articles, all
extracted from PubMed database, homogenous temporal dis-
tributed in 2010, 2012, 2013 and 2017.

To organize the information during the data extraction, a ta-
ble was created with the publication year, first author, title, aim,
study design and major results of each article (Table 1).

The association of congenital toxoplasmosis with visual and
hearing impairment was reported by two and one publishes
studies, respectively. The influence of T. gondii metabolic prod-
ucts at central nervous system as causative of seizures and
Alzheimer’s disease protector were demonstrated through ex-
perimental researches with murine models, by other two pub-
lications.

Discussion

The integrative literature review allows searching, criticiz-
ing and synthesising knowledge in order to expand it, directed
by evidence-based knowledge. Through that methodology, it
is possible to gather the considerations reported by multiple
studies on a specific topic (Mendes; Silveira; Galvao, 2008). In
this research it was related five studies, all of them published in
different years. It has shown that the approach of neurological
manifestations of congenital toxoplamosis during these years
had no particular preferences on some specific path of viewing
(Table 1). In the first article, published in 2010, it was reported
the ocular manifestations evidenced between the years 2000 to
2004, the first ophthalmological examination performed in 44
children up to 12 months with congenital toxoplasmosis, living
in different regions of the state of Rio Grande do Sul [8].

In the second report on ocular manifestations due to con-
genital toxoplasmosis, which has published in 2017, the occur-
rence of toxoplasmosis associated with visual impairment was
reported in eight patients, attended between 2012 and 2013,
for the first ophthalmic evaluation at a hospital in Turkey [9].

The studies diverged on the mean age of the patients with
congenital toxoplasmosis to the first medical ophthalmologic
evaluation, which in Brazil occurred with 4.2 months, while in
Turkey, it was 25 years. It also demonstrated low variability be-
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tween the frequencies of Brazilian (70.4%) and Turkish (75.0%)
patients; however, the occurrence of retinocoroiditis was 5.9
times higher in children than in adults. In addition, in 22/44
(50.0%) of the children other alterations such as cataract, mi-
crophthalmia, nystagmus and strabismus were found.

The differences reported between the articles may be as-
sociated to T. gondii predominant genotype in animals and
humans in Brazil that presents higher virulence compared to
the genotypes in other countries. The Brazilian genotype was
incriminated as responsible for neurological issues such as hy-
drocephalus, microcephaly, and mental retardation in 35% of
children who acquired congenital toxoplasmosis, and also for
ocular and hearing impairment in 80% and 40% of them, re-
spectively.

Through the interpretation of the results pioneer reported
by Brazilian researches, it was possible to elucidate the asso-
ciation of the severity and development of the disease with de
parasite’s genotype, as well as ocular manifestations in postna-
tal infections, the influence of the immune responses on the
pathogenesis, the development of lesions in the retina before
the retinochoroiditis and adoption of medicamental prophylaxis
in recurrent lesions. Despite the difference in the presentation
of ocular toxoplasmosis in Brazil, there are no reasons to differ-
entiate the bases of the disease among the countries [5].

Hearing impairment was the aim of the third article selected
through this integrative literature review. Clinical and histo-
pathological findings were observed in temporal bones of 3/9
(37.5%) newborns that came to death for congenital toxoplas-
mosis in Costa Rica with T. gondii cysts in brain tissue. The cys-
tic form of the parasite does not develop typical formation of
necrotic tissue, was located in the temporal bone of two indi-
viduals and, in the internal auditory canal, the tachyzoite was
associated with inflammatory cells [10].

From these data, the hearing impairment associated to con-
genital toxoplasmosis was suggested as a product of postnatal
tissue inflammation. It was confirmed in a study which hearing
impaired were reported in 28% of children who were not treat-
ed or who received limited treatment. However, the number
of deaf children was reduce to zero when antiparasitic therapy
was introduce before 2.5 months of age and maintained for 12
months, which demonstrates the importance of early therapeu-
tic strategies to promote the earlier clinical resolution of the
deafness in the postnatal infections [11].

Other relevant aspects are neurological manifestations in
chronic toxoplasmosis, which involves neurodevelopmental dis-
eases such as autism, in response to persistent neuro inflam-
mation, Down syndrome and Alzheimer’s disease in response
to neurodegeneration [1]. Neuropathy cases were covered by
this integrative literature review in two articles in which were
discussed the experimental inoculation of T. gondii in murine
model, the first article focus on Alzheimer’s Disease (AD) [12]
and the second related to seizures associated to toxoplasma in-
fection [13].

The deposition of B-amyloid plaques in the cortex and hip-
pocampus of mice reduced markedly in those with AD and in-
fected with T. gondii when compared to the control ones. Mice
inoculated with T. gondii, developed higher anti-inflammatory
cytokine levels when compared to negative control, even when
inflammatory mediators remain unchanged and between de
tests it was possible to detect delayed cognitive abilities in un-
infected rats compared to infected mice, demonstrating the
pathogenesis of immunosuppression induced by T. gondii infec-
tion as a protective factor for AD [12].

The correlation between the occurrence of T. gondii infec-
tion and the progression of AD was also reported as neglect-
ed in a case-control serological study with 75 patients and 75
healthy volunteers [14]. However, through the experimental
inoculation of T. gondii in wild mice, it was verified that the dis-
ease can induce advanced AD signs such as olfactory reduction,
anxiety, spatial memory loss, and lack of social recognition, and
that could lead to AD in some individuals with underlying health
problems [15].

Thus, there is strong evidence that T. gondii infection is as-
sociated with AD, however, the divergence between the results
reported in the literature, requires further studies to conclude
how this association is established.

Convulsive episodes in toxoplasmosis are reported in immu-
nocompromised adults [16], immunocompetent teens [17], and
newborns [18], showing that the disease is common to several
types of individuals.

When the available reports with this variable were analyzed,
it was estimated that risk of developing epilepsy was 2.25 times
higher in patients with toxoplasmosis and a lack of research on
convulsions in individuals infected by T. gondii [19] was dem-
onstrated. Thus, the second article describing an experimental
study with a neurological approach on toxoplasmosis contrib-
utes to the establishment of new knowledge about pathogenic
mechanisms of this infection.

The article reported differences obtained by a study with the
distribution of excitatory glutamatergic presynaptic proteins in
healthy and T. gondii infected mice and indicated the loss of
synaptic terminals in infected mice with seizures. The response
to drug-induced convulsions against different strains of T. gondii
was detected [13].

Through this integrative literature review, despite the limita-
tions of articles selected by this methodology, it was possible
to corroborate that ocular, hearing and neurodevelopmental
impairment are the major health problems associated to con-
genital toxoplasmosis, and to demonstrate the recent reports
associated with these disease.
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Tables

Table 1: Characteristics of the included studies in the integrated literature review on neurological manifestations associated to con-
genital toxoplasmosis, according to the year of publication, first author, article’s title, aim and major results, 2018.

Year Author Title Aim Major results
The ocular involvement was presented 31/44 (70.4%) children
evaluated and 29/31 (65.9%) had retinochoroiditis lesions. These le-
To evaluate the ocular ] X R . . .
) . . sions were bilateral in22/29 (75.8%) patients and unilateral in 7/29
manifestations of congeni- . .
R . . (24.2%), and most of than were concentrated in the papillomacular
J Melamed Ocular manifestations of | tal toxoplasmosis at the . o . o
2010 . . . . area. The retinochoroiditis lesions were active in 8(15.7%) eyes and
etal. congenital toxoplasmosis first ophthalmological ex- X . .
o . had healed in 43 (84.3%). Other associated ocular alterations were
amination of children up to . . .
present in 22/44 (50,0%) children, the most prevalent being 12/22
the age of 12 months. . .
(54,54%) strabismus, 7/22 (31,82%) nistagmo, 6/22 (27,27%) cataract
and 5/22 (22,73%) microphthalmia.
" . Whereas the level of IFN-c was unchanged, the levels of anti-inflam-
Toxoplasma gondii Infec- To determine the effect . o . . . .
. . . . matory cytokines were significantly higher in T. gondii-infected mice
tion in the Brain Inhibits = of the immunosuppres- . . . o K X
. . .| than in uninfected mice. Nitrite production from primary cultured
Neuronal Degeneration | sion induced by T. gondii . . . . .
Bong-Kwang . i . brain microglial cells was reduced by the addition of T. gondiilysate
2012 and Learning and Memory | infection on the patho- . . o .
Jung et al. ) . . . . antigen. The b-amyloid plaque deposition in the cortex and hip-
Impairments in a Murine | genesis and progression of ) ] .
. L . . X pocampus of mouse brains was remarkably lower in T. gondii-infect-
Model of Alzheimer’s Dis- | Alzheimer’s Disease (AD) in K . . -
. ed AD mice than in uninfected controls. There are retarded cognitive
ease Tg2576 AD mice. L . . . .
capacities in uninfected mice as compared with infected mice.
Three of nine (33%) of the subjects presented parasites in the tempo-
. ral bone. The organism was identified in the internal auditory canal,
To describe the temporal . X X X R
. . . . X i the spiral ligament, stria vascularis and saccular macula. The cystic
Mehti Salviz | Otopathology in Congeni- = bone histopathology in . . R .
2013 . . . . form of the parasite was not associated with the inflammatory re-
et al. tal Toxoplasmosis children with congenital i . . .
. sponse seen in the active tachyzoite form. The hearing loss of toxo-
toxoplasmosis. o X
plasmosis is likely the result of a postnatal inflammatory response to
the tachyzoite form of T. gondiii.
While excitatory glutamatergic presynaptic proteins appeared
. To show the excitatory = normal, infection with type Il ME49 Toxoplasma tissue cysts led to
Toxoplasma gondiil nfec- ) . . o R .
. . . glutamatergic presynaptic = global changes in the distribution of Glutamic Acid Decarboxylase 67
Justin M. tions Alter GABAergic Syn- L. . . .
2015 X R proteins in mouse infected | (GAD67), a key enzyme that catalyzes GABA synthesis in the brain.
Brooks et al. | apses and Signalingin the R . i .
Central N Syt with type Il ME49 Toxo- = Toxoplasma-infected mice develop spontaneous seizures and are
entral Nervous System
v plasma tissue cysts. more susceptible to drugs that induce seizures by antagonizing GABA
receptors.
The mean age of the five (62.5%) women and three (37.5%) men was
To report the causes of | 25.7+7.6 years. In this study, visual impairment in majority of the
Nedime Causes of visual impair- | visual impairment in pa- | patients was found to be related to vitreous cells and flare. Dense
2017 Sahinoglu- ment in patients with ocu- | tients with the classic clini- | vitritis on macula scans and visual impairment were seen in the pa-
Keskek et al. | lar toxoplasmosis cal presentation of Ocular | tients who had an active lesion closer to the fovea. SOCT may provide
Toxoplasmosis (OT). objective data of the cellular load of the eyes with posterior segment
inflammation.
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