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SARS-CoV-2 has infected millions of people, including
many pregnant individuals. This raises concerns about
possible sequelae of prenatal exposure to SARS-CoV-2
infection with lifelong consequences for the child.

Our previous research showed no association between
SARS-CoV-2 infection and COVID-19 vaccination during
pregnancy and adverse birth outcomes, although other
studies have suggested that severe infection may
increase the risk of preterm birth and low birthweight.

Yet, the longer-term neurodevelopmental consequences
of prenatal exposure to SARS-CoV-2 and COVID-19
vaccines on auditory, motor, behavioural, cognitive and

brain development of the child remain to be investigated.

METHODS

We systematically searched MEDLINE, EMBASE,
PsycINFO, Web of Science, Scopus, and Cochrane
CENTRAL for original
auditory, motor, cognitive, behavioural, psychosocial

research on neurological,

and neuroimaging outcomes in children prenatally
exposed to SARS-CoV-2 infection and/or COVID-19
vaccination published in any language since 2019 and
before 8t Nov 2024.

Blinded reviewers screened titles and abstracts,
assessed full texts for eligibility, and rated the quality of
the selected articles using the Newcastle-Ottawa Scale
(NOS).

We performed a meta-analysis on any outcome
reported in three or more studies with controls. We
applied a random-effects model using the reciprocal of
the estimated variance, allowing us to combine effect

size estimates without individual-level data.
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BACKGROUND RESULTS

We identified 70 studies (Figure 1), published over 4 years (2021-
2024). We categorized studies by outcome into neurological (n=7),
neuroimaging (n=12), motor development (n=3), neurodevelopmental
(n=2), (n=29), and

neurodevelopment (n=35). Some studies reported more than one

disorders audiological ~ assessments
outcome. The median sample size was N=117 (IQR: 44-340) with ages

ranging 0-36 months.

Neurological outcomes (0-3 months) were generally normal
Most children (0-9 months) prenatally SARS-CoV-2 exposed show no
atypical clinical manifestations in brain morphology & functioning

Prenatal SARS-CoV-2 exposure may be associated with early motor
delays, which seem to be transient (0-12 months)

Higher risk of motor and language disorder at 12 months, which was
no longer significant at 18 months

Higher risk of failing first hearing test in exposed children but no
differences at follow-up (0-36 months) (Figure 2)

Higher risk of developmental delays in fine motor and problem-

solving skills in exposed children (0-36 months) (Figure 3)

Figure 2. Forest plots for the first (a) and second (b) auditory screening
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Figure 1. PRISMA 2020 flow diagram
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Figure 3. Forest plots for the categorical ASQ-3 (a-e) and ASQ:SE-2 (f) outcomes with 95% Cis. Plots are shown for the
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SIONS

We observed transient auditory impairments and delays
in fine motor and problem-solving skills following prenatal
SARS-CoV-2 exposure. Due to the heterogeneity and
quality of the evidence, as well as the potential for
unmeasured confounding, these association are unlikely
to be causal. We found no link between prenatal SARS-
CoV-2 exposure and neurological or neuroimaging
outcomes. Additionally, no adverse neurodevelopmental
effects were reported following prenatal exposure to
COVID-19 vaccination.

CLINICAL RELEVANCE

The evidence for a causal relationship between prenatal
SARS-CoV-2 exposure and adverse neurodevelopment

is limited, and observed associations are likely transient.
Our findings highlight the need for long-term follow-up of
prenatally exposed children to determine the extent,

nature, and persistence of any developmental deviations.
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