
To sum up, promising results were obtained and it could be an
important field for the OCD in terms of diagnostic, severity and
treatment.
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Introduction: Obsessive-compulsive disorder (OCD) is a psychi-
atric disorder affecting 1.3% of the population worldwide where
both genetic and environmental factors, such as perinatal events
and neuroinflammation, are thought to contribute to the etiology of
the disorder. In the past, the description of clinical entities such as
Pediatric Autoimmune Neuropsychiatric Disorder Associated with
Streptococcal Infections (PANDAS), in which an acute neuro-
psychiatric syndrome with prominent obsessive-compulsive fea-
tures emerges in children infected with group-A beta-hemolytic
streptococcus (GABHS), sparked the hypothesis that infections
may be a risk-modifying factor for the development of OCD. Along
with streptococcal infections, other pathogens such as Toxoplasma
gondii have been implicated in the pathophysiologicalmodels of the
disorder, although causal associations have not been established for
any of beforementioned pathogens.
Objectives: To perform a systematic review and meta-analysis
about the presence of biological evidence of infection in patients
diagnosed with OCD.
Methods: We conducted a systematic review and a meta-analysis
(PROSPERO registration CRD42021223415) by performing a
standardized electronic database search in MEDLINE/PubMed,
Web of Science, Embase and Scopus. Search was conducted on
17/10/2022. Eligible papers included case-control and cohort stud-
ies using a comparator group, that tested for specific biomarkers
providing evidence of infection in patients diagnosed with OCD;
exclusion criteria included studies without quantitative or qualita-
tivemeasures of infection, case reports, systematic or scope reviews,
and animal studies. Selection process was conducted according to
PRISMA 2020 statement guidelines. Study quality was assessed
through Newcastle-Ottawa Quality Assessment Scale.
Results:We identified 8911 records through the search after dupli-
cate removal. A total of 22 studies met inclusion criteria after
selection process, and 15 were eligible for meta-analysis. Most
evidence concerned Toxoplasma gondii (10 studies), and patients
with OCD appear to have higher odds of being infected compared
to controls, with a meta-analytic odds ratio of 2.39 (95% IC 1.60-
3.58), when comparing 467 patients with 5411 controls. However,

most studies were methodologically heterogeneous, which com-
promises the interpretation of meta-analytic results. Information
regarding other agents, including GABHS, Borna disease virus and
Toxocara canis was gathered but due to an insufficient number of
papers it was not possible to perform a meta-analysis for each
of them.
Conclusions: Our work suggests that albeit exhaustively reported
in the literature, there is no strong evidence of the over-
representation of biomarkers of infection in patients with OCD
compared to control volunteers. Methodologically robust studies
are needed to further test this hypothesis.
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Introduction: Obsessive‐compulsive disorder (OCD) is a severe
condition with a profound impact on the health, social and profes-
sional functioning of the patients. More than one third of the
patients do not achieve remission of the symptoms after first‐line
treatment with cognitive‐behavioral therapy and selective sero-
tonin reuptake inhibitor medication. Neurofeedback is a promising
technique that allows the non‐invasive self‐regulation of neural
activity associated with symptomatic manifestation. Previous lit-
erature reported preliminary evidence of positive effects of func-
tional magnetic resonance imaging (fMRI) neurofeedback on OCD
symptoms. However, these studies have small samples and/or were
not controlled. Additionally, these studies did not involve treat-
ment‐resistant patients.
Objectives: We aim at developing a fMRI neurofeedback task to
treatment-resistant OCD patients and to explore the underlying
brain changes.
Methods: We implemented a sham‐controlled double‐blinded
fMRI neurofeedback protocol to target hyperactivity in orbitofron-
tal regions in treatment‐resistant OCD patients with contamin-
ation/cleaning symptoms. The protocol had two sessions of
neurofeedback (72 min of total training). The patients included
were under treatment‐as‐usual.
Results: Our preliminary results with the experimental group (n =
10 patients) demonstrated decreased OCD and stress symptoms
three months after the neurofeedback sessions. Moreover, imme-
diately after the neurofeedback sessions, we observed reduced
functional connectivity between orbitofrontal and temporoparietal
regions, and increased brain activity in dorsolateral prefrontal and
premotor areas during symptomatic provocation. The brain func-
tional changes might be associated with a better control over
obsessions.
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