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Autistic Spectrum Disorder (ASD) is understood as a group of phenotypic conditions that have in common changes in the development of
sociability and communication. Methods: This is a narrative review aiming to update the proposed theme. We used population - based
studies such as cohorts, case - control studies as well as previous reviews, published at PubMed, SciELO-LILACS and Cochrane library
between January 2018 and May 2019. We used the descriptors: autistic disorder, combined with pregnancy and the MeSH Terms:
Autism Spectrum Disorder, combined with pregnancy. 52 studies were selected and, after exclusion criteria, 34 composed this review.
Results/Conclusion: Throughout the analysis of results, we could observe, despite of genetic causes, that during the whole pregnancy
and postpartum period, the interaction of the pregnant women with the environment and some risk factors that may interfere in
maternal-fetal health, such as parent's age, race, being migrants, hypertension, diabetes, use of anticonvulsants, acetaminophen,
fetal growth restriction, pre-eclampsia, excessive weight gain and labor complications that showed association to ASD, while alcohol,
smoking, folic acid use and vaccination had no association. It's up to health professionals to educate themselves even more so as to
anticipate, as far as possible, the disorder and know how to deal with special children, free from prejudices and stigmata.
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Recognized as a clinical entity by Leo Kanner in 1943, Autism Spectrum Disorder (ASD) is understood as a group of phenotypic
conditions that have in common changes in the development of sociability and communication characterized by deficits
in verbal and non-verbal communication, imparement in socialization, restricted and sometimes stereotyped patterns of
behavior, interests, and activities." Much is discussed and studied about the etiological theory of ASD. A recent study suggests
that genetic factors account for approximately 35 to 40% of the contributions to the disorder.?2 The other 60 to 65% are
probably due to factors such as environmental, prenatal, perinatal and postnatal.® Because it is a developmental disorder,
complications in the peri or neonatal period may be particularly important factors to be considered.>

Since 1996 the epidemiology of ASD has been scientifically researched.® It has become clear that, in recent years,
such disorder is more prevalent than previously thought.®> A report from the Center for Disease Control and Prevention
(CDCQ) of April 2018 indicates that the prevalence of ASD is: 1:59 among 8-year-old children in the US,* thus becoming
the most frequent developmental disorder, with high personal, family and social impact.® It has also been observed a
higher incidence of autism among boys than girls, with reported proportions of about 3.5-4.0 to 1.5

To compose this review, we searched the databases PubMed, SciELO-LILACS and Cochrane library between January 2018 and
May 2019. We used the descriptors- autistic disorder, combined with pregnancy, through the Boolean operator “AND” and
the MeSH Terms - Autism Spectrum Disorder, combined with pregnancy, through the Boolean operator “AND".
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We choose population-based studies such as cohorts, case-control studies, and meta-analyzes. The selected studies
were in Portuguese, English or Spanish.

The inclusion criteria were: systematic reviews and population-based studies in which the mothers’ exposure and their
offspring were well defined and the outcome described.

We excluded those studies which included other pre-defined diagnoses, with low sampling or unsatisfactory follow-up
of the children, inadequate research design or without statistical calculation, as well as studies that dealt mainly with
the genetic causes of the disorder. 52 studies were selected and, after exclusion criteria, 34 composed this review.

Prenatal risk factors

a. Unchangeable prenatal risk factors

The association of non-pathological prenatal risk factors to ASD was observed by Wang et al.,” concluding that features
like advanced maternal and paternal age (> 35 years); parent's race (white or Asian) and parental wide-ranging university
education, were significantly associated with the development of ASD. In this study, black and hispanic paternity showed a
negative association.” However, when studying the effects of immigration on neurodevelopment, Abdullahi et al.2 revealed
that children of immigrant women, from underdeveloped countries, were more likely to develop ASD with intellectual
deficit. Multiparity was shown as a protection factor,® which contrasts with Brimacombe et al.,° that found higher risk
with the same variable. It should be emphasized that male children, as in other studies, represent a positive association
factor.6710

b. Prenatal risk factors: medication, alcohol and tobacco

Folic acid

Wang et al.” reported that maternal use of folic acid supplements would reduce the risk of ASD compared to those
without supplementation relative risk (RR): 0.77, 95% confidence interval (Cl) 0.64-0.93.

Surén et al.”" observed that women who started folate from 4 weeks before conception were more likely to
have a higher socioeconomic level and schooling, planned gestation, were neither smokers nor obese. Folate
supplementation for the last 4 weeks before conception up to 8 weeks after the discovery of pregnancy was
found to be associated with a lower risk of ASD in children, odds ratio (OR): 0.61 (95% Cl, 0.41-0.90)."" Steenweg-de
Graaff et al.” found no association between maternal folate concentration in early stages of gestation with autistic
traits in their offspring at age 6.2

Use of antidepressant during pregnancy

Rai et al.’® defined that exposure to antidepressants, in general, during pregnancy was associated with a higher
probability of diagnosing autism in the offspring other than the exposure to a maternal psychiatric disorder without
the use of antidepressants OR: 1.45 (95% Cl, 1.13-1.85).'

Croen et al." demonstrated an increase in the risk of ASD associated with treatment with Selective Serotonin Reuptake
Inhibitors (SSRIs) by the mother during the year before delivery with adjusted odds ratio (AOR): 2.2 (95% Cl 1.2-4.3), but
with strongest effect associated with the treatment during the first trimester of gestation AOR: 3.8 (95% Cl, 1.8-7.8)."

On the other hand, Serensen et al.” concluded that there was no significant association between prenatal exposure to

antidepressant medication and autism spectrum disorders in offspring' and also didn't Hviid et al."® between maternal
use of SSRIs during pregnancy and autism spectrum disorder."®

Exposure to anticonvulsants during pregnancy

Christensen et al."” sought associations between mothers with epilepsy who needed to take valproate during pregnancy
and ASD, and demonstrated that valproate was associated with a higher risk for ASD with adjusted Hazard Ratio (AHR):
2.9 (95% Cl, 1.7-4.9). There was also higher risk of ASD ARR: 2.2 (95% Cl, 1.02-4.9) among children whose mothers
continued valproate during pregnancy compared to those who discontinued their medication at least 30 days prior to
conception."’
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Children exposed to valproate had poor performance on measures of verbal and memory skills compared to those
exposed to other antiepileptic drugs, and non-verbal and executive functions compared to lamotrigine, but not
carbamazepine or phenytoin.'®

Exposure to acetaminophen (paracetamol) during gestation

Paracetamol is a widely used medication, and no medical prescription is required. Considered safe during pregnancy,
its risk in the development of ASD has recently been proposed.™

Liew et al.?® reported that the use of acetaminophen was associated with an increased risk of ASD in children also
diagnosed with hyperactivity.2 HR: 1.51 (95% Cl 1.19-1.92), especially with longer duration of use beyond 20 weeks. The
drug is able to cross the placental barrier and is shown to be neurotoxic due to the promotion of oxidative stress, both
in vitro and in vivo.2>%

Autism Spectrum Disorder and Vaccines

A possible association between autism and the MMR vaccine has been raised in the global community for about 20 years
and since then numerous other researches have been developed to prove or to answer such a hypothesis. A publication
of April 2019 gathered the main results of this research.?

In 1999, the first ecological study in London evaluated the impact of the introduction of the triple viral vaccine under
the incidence of autism, concluding that there was no association between them and no conclusions could be drawn
from this phenomenon.?

All those epidemiological studies published by several countries served as source for the publication of a meta-analysis,
which concluded that vaccination against measles, rubella and mumps does not increase the risk of developing ASD
in children.?

Exposure to alcohol during pregnancy

Eliasen et al.® found no positive association between ASD and mean weekly alcohol consumption, number of episodes
of intoxication, and gestational age during exposure.?* Despite the absence of association, alcohol use during pregnancy
is known to be highly contra indicated.?® Alcohol is a teratogenic substance that can cause various physical and behavioral
effects on the fetus. The most serious condition in this spectrum of diseases is known as Fetal Alcohol Syndrome (SFA).%

Exposure to smoking during pregnancy

There was no association found between maternal smoking during pregnancy and autism in the offspring
AOR: 1.16 (95% ClI 0.97-1.40).%” Further research is therefore needed to explain this relationship more deeply.

Prenatal risk factors related to clinical diseases during pregnancy

Arterial hypertension in pregnancy

The reduction in birth weight partially moderates the association between pre-eclampsia/eclampsia and ASD." Thus,
the earlier it happens, the greater the chance of placental changes and consequently a higher incidence of fetal growth
restriction.™

The association assessed between gestational hypertensive disorders (GHD) and the risk of ASD by the Myllennium Cohort
Study (MCS) concluded that there was a significant association between GHD and a two-fold risk of ASD (95% Cl, 1.20-3.70).
It was also observed that there was neuron growth impairment, by in-vitro exposure, of rat's embryos primary cortical
neurons to serum cytokines from preeclampsia pregnant women.?

Diabetes Mellitus

In order to understand the association of ASD with intra-uterine exposure to Type 2 Diabetes (T2D) and Gestational
Diabetes Mellitus (GDM),? the calculated risk was adjusted for maternal age, parity, schooling, family income, race / ethnicity,
history of comorbidities and sex of the child, and yet it was showed that ASD remained associated with T2D and GDM
diagnosed before 26 weeks with a HR of 1.33 (95% Cl, 1.07-1.66) and HR: 1.42 (95% Cl, 1.16-1.75).?° Exposure to anti
diabetic medication was not found to be associated with the risk of ASD.»
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A meta-analysis of cohort and case-control studies, that analyzed the relationship between maternal diabetes before
and during pregnancy and the risk of ASD, concluded that there was a significant association between diabetes during
pregnancy and the risk of ASD.3°

These results suggest that the severity of maternal diabetes and time of exposure may strengthen the association
between the risk of ASD in children of diabetic mothers.'

Body Mass Index (BMI) and Weight Gain during pregnancy

A study was driven in order to detect association of pre-gestational maternal BMI, as well as gestational weight
gain, with the development of ASD in children. An association between obesity and ASD was found, but not significant
AOR: 1.37 (95% Cl, 0.98-1.92).3?

Although it was observed that gains between 16 and 20 kg showed an AOR: 1.52 (95% Cl, 1.05-2.22) and gains greater
than 20 kg an AOR: 1.58 (95% Cl, 1.08-2.31).32 At each 2.3 kg gain the chances of developing autism increased by 6%;
with AOR: 1.06 (95% Cl, 1.02-1.10).32

Risk factors during child birth

Analyzing type of birth and risk of developing ASD, its reported that the following outcomes might raise it: cesarean
delivery RR: 1.30 (95% Cl, 1.15-1.48), prematurity RR: 1.31 (95% Cl, 1.16-1.48), induction of labor RR: 1.11 (95% Cl, 1.04-1.20),
absence of labor RR: 1.23 (95% Cl, 1.09-1.39), as well as breech presentation RR: 1.47 (95% Cl, 1.23-1.76). It was also
found that a nuchal cord, prerogative for fetal hypoxemia, had a RR: 1.87 (95% Cl, 0.56- 6.19), premature rupture of
membranes RR: 2.30 (95% Cl, 0.38- 14.11), but were not considered as significant risk factors in this sample.” Parity
greater than or equal to 4 was considered as a protection factor RR: 0.73 (95% Cl, 0.66-0.81).7

Drug use during labor

Fetuses exposed to drugs use during labor, including oxytocin and anesthetics, had an increased risk of 2.7 fold of
ASD. However, the duration of exposure to medications measured during labor, as a risk factor for the development
of ASD, was not significant.?

Other risk factors

The following factors: low birth weight RR: 1.26 (95% Cl, 1.20 -1.34), postpartum bleeding RR: 2.10 (95% Cl, 1.30-3.40),
male sex RR: 1.47 (95% Cl, 1.39-1.55) showed a statistically significant association for ASD. In the other hand the fifth
minute Apgar score lower than 7 RR: 1.43 (95% Cl, 0.95- 2.14), respiratory tract infection RR: 2.64 (95% Cl, 0.78-8.6) showed
no association with autism in a meta-analysis.” Being a female was a protective factor RR: 0.37 (95% Cl, 0.34 - 0.41).7

There is evidence that the need for extra neonatal care as: hospitalization in an intensive care unit OR: 1.25 (95% Cl, 0.9 -1.8)
or semi-intensive OR: 1.40 with 95% Cl (1.02 to 1.9) had a slightly higher chance of childhood autism.’

To test the hypothesis of cumulative environmental and early medical events and ASD as well as autistic traits, a study
was carried out in monozygotic twins discordant for ASD and monozygotic with normal development. They observed that
monozygotic twins with autism differed from their non-autistic siblings as to the burden of early cumulative medical events
and that they had higher levels of disregulations in the first year of life caused by non-shared environmental factors.

Knowing that the etiology of ASD is comprised in a genetic-environment binomial, it was observed that variables such
as socio-economic factors, age, educational level were shown to be relevant.

The prenatal care strategy maintains a high level of importance, due to the possibility of preventing aggravating factors
that may contribute to maternal-fetal exposure (T2D, DMG, GHD, abuse of medications) and the development of autistic
disorder in children. It is incumbent upon health professionals to pay attention, even during the postnatal period and
during child care, to those children who have been exposed to these described risk factors, so that early warning signs
an early diagnosis of ASD can be done and pursuit correct management.

To the family and friends who supported us to carry out this study. To Ms. Isabela T. Rosado Schmaltz for reviewing
the translation.
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