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Impact of drug abuse during pregnancy on the neuropsychomotor
development

Luana Manias', Danielly Costa Antunes Batista?, Débora Cristina Margueron do Nascimento', Luiza Lanzillotti Thuller do Prado’, Maria Elisa
Rodrigues Silva', Alexandre Massashi Hirata'

Keywords: Abstract

Pregnancy, The neuropsychomotor development involves the formation of language, cognition, motor skills, and social abilities.
Alcoholism, This process can be influenced by various factors, such as the use of drugs during pregnancy. This study aims to
Infant, ascertain the alterations in the neuropsychomotor development of newborns born to women who used legal drugs
newborn, such as tobacco and alcohol, and/or illegal drugs such as marijuana, cocaine, and crack during pregnancy. This literature
Nicotine, review was conducted by searching for articles published in Portuguese, English, Spanish, and French in the PubMed
Cocaine, and Scientific Electronic Library Online (SciELO) databases, published and indexed in the last 10 years. Based on the
selected articles, they were categorized for analysis according to drug exposure to the fetus during gestation: (1)
alcohol; (2) tobacco; (3) cocaine and crack; (4) marijuana. Complex alterations were found in the neuropsychomotor
development of newborns, with long-term consequences, thus necessitating better screening, monitoring, and
support for pregnant women, prioritizing complete abstinence from these substances and avoiding such outcomes.
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Neuropsychomotor development involves the
formation of language, cognition, motor skills, and social
skills and is the result of biological, environmental, physical,
social, and emotional factors. This process occurs meticulously
and can be affected by a variety of factors!. During fetal
development, several stages of brain development occur, such
as neuronal migration, synaptogenesis, and the expression of
receptors that can be targets of substances consumed by the
mother?. Drug use during pregnancy can lead to permanent
anatomical and functional consequences in the fetal brain, as
most drugs of abuse easily cross the placenta and can affect
the development of the newborn’s nervous system?®. The main
substances used are the most commonly used legal drugs, such
as alcohol and tobacco, and illicit drugs, such as marijuana,
cocaine, and crack, which affect both mother and fetus.
Therefore, it is necessary to create and use techniques that
allow the tracking and monitoring of gestational exposure to
drugs of abuse, aiming at prevention and early intervention in
order to avoid and reduce neonatal and postnatal damage?*72.

This is an integrative review, with data collected from
secondary sources through a bibliographic survey. To identify
articles in the literature, a search will be conducted using the
following descriptors: “pregnancy,” “drugs during pregnancy,”
“newborn,” “nicotine,” “alcoholism,” and “illicit drugs” in the
following databases: PubMed and Scientific Electronic Library
Online (SciELO). The inclusion criteria for article selection
will be: articles published in Portuguese, English, Spanish,
and French; full-text articles that address the topic of the
integrative review; and articles published and indexed in the
aforementioned databases within the last 10 years.

” u

The main objective of this study is to identify changes
in the neuropsychomotor development of newborns born to
mothers who used legal drugs, such as tobacco and alcohol,
and/or illegal drugs, such as marijuana, cocaine and crack,
during pregnancy.

Alcohol is a teratogenic substance and can cause
problems for newborns, as it is absorbed through the placenta
and transported to the fetal bloodstream. Alcohol use during
pregnancy predisposes fetuses to health risks and is linked
to outcomes such as fetal growth restriction, fetal alcohol
syndrome (FAS), a serious condition associated with reduced
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brain weight and cognitive delays, and fetal alcohol spectrum
disorders (FASD), which result in congenital malformations?°.

The degree of impairment in the child depends on the
gestational age and the type of alcohol consumed. Structural
malformations, including severe ones, are most common up
to the 8th week of gestation, known as the embryonic period.
Between the 9th and 40th weeks of gestation, the central
nervous system (CNS) may present dysfunctions, in addition
to the risk of miscarriage®. Other health consequences for the
fetus and newborn resulting from alcohol consumption during
pregnancy include decreased brain weight, reduced birth
weight, cognitive delays, premature birth, and stillbirth, as well
as cranial malformations?°. Hearing and vision changes may
also be observed. Newborns with FASD may have a reduced
head circumference and may develop neuropsychomotor
changes, such as coordination and behavioral problems and
reduced attention span®.

Thus, to protect mothers and newborns from the
harmful effects of alcohol during pregnancy, it is important
to support and guide pregnant women who consume alcohol
during prenatal care®. Therefore, interventions such as
motivational interviews, which can reduce alcohol consumption
during pregnancy, public awareness and education through the
media, and community health workers’ work in screening and
social support to prevent alcohol use during this phase of a
woman’s life are necessary*. And, most importantly, complete
abstinence from alcohol during pregnancy?.

Contrary to popular belief, legal drugs, such as tobacco,
can cause as much harm to the fetus during its development as
illegal substances, and may even be more harmful”!. Smoking
during pregnancy not only has detrimental effects on the birth,
such as premature placental abruption and low birth weight,
but can also lead to changes in neurodevelopment?13, For
a newborn’s brain to function properly, the central nervous
system must mature and be properly organized. However,
during pregnancy, the developing nervous system becomes
more plastic and, therefore, more susceptible to the harmful
effects of tobacco components?3,

The main psychoactive substance in tobacco is nicotine,
and even with knowledge of its harmful health consequences,
its use remains a pending issue for global health?*2. Nicotine
is an agonist of the nicotinic acetylcholine receptor (nAChR)
and crosses the placental barrier, along with its metabolite,
cotinine. This receptor is expressed in humans from early
fetal formation, found in numerous regions of the brain, and
through it, several changes occur in the development of the
nervous system when the fetus is exposed to nicotine?213,
One of the causes of these CNS imbalances may be related
to dysfunctions in cell proliferation and differentiation in the
fetus, with impaired cholinergic system, a fundamental player
in brain formation?>.



In addition to affecting the cholinergic system, this
substance also affects the dopaminergic, noradrenergic,
and GABAergic systems, interfering with synapse formation,
neurotransmitter release, and neuronal migration®*2, A study
with mice!? analyzed the exposure of the developing central
nervous system to nicotine and observed changes in neural
networks involving the frontal cortex, a region important for
memory, attention, cognition, and emotional regulation, the
cerebellum and striatum, and the catecholamine and GABA
signaling pathways in the frontal cortex!**3, Thus, it is known
that tobacco components can cause various anatomical
and functional damage to the nervous system during fetal
development, which can lead to short- and long-term
neuropsychomotor disorders>!#13,

Intrauterine exposure to nicotine leads to increased
irritability, muscle tone, tremors, and sudden musculoskeletal
responses, reduced attention, and altered speech projection
in newborns. A greater reactivity to auditory stimuli can also
be observed, favoring the emergence of long-term learning
and language deficits? In addition to low birth weight,
newborns may have smaller height and head circumference
and are more likely to be admitted to neonatal intensive
care units (NICUs), a factor that can also increase the risk
of neuropsychomotor developmental delays, depending on
the length of hospitalization?’. Secondhand smoke is also
a causative agent of cognitive and behavioral problems in
exposed newborns!,

The effects of smoking during pregnancy are not limited
to newborns, but can persist throughout their lives. Learning,
attention, and memory difficulties, psychiatric disorders
such as anxiety and behavioral problems, and poor motor
performance can be found in children and adolescents who
were exposed to tobacco during pregnancy>>712,

It is important to emphasize that the use of electronic
cigarettes and passive smoking by pregnant women are also
harmful to fetal neurodevelopment, due to the high toxicity
of nicotine**3,

Therefore, given all the harm suffered by newborns and
caused by exposure to smoking in the prenatal period, it is
necessary to stop smoking before pregnancy, in order to avoid
neuropsychomotor development disorders in the newborn and
their future consequences®”*,

Cocaine can also cross the placental and blood-brain
barriers, and its use negatively affects pregnancy, potentially
leading to premature birth or even affecting fetal growth,
with decreased length and birth weight due to the drug’s
vasoconstrictive effect, which reduces blood flow to the
fetus!4, Crack use during pregnancy can cause early rupture
of the amniotic sac and placental abruption, in addition to
compromising the child’s neuropsychomotor development?.

Inadequate brain development in newborns of
cocaine-using mothers can be observed by a decreased
head circumference, a predictor of neurobehavioral changes
and microcephaly®. Language, performance, and behavioral
deficits can be observed in patients exposed to cocaine
during pregnancy. Motor impairments, decreased arousal,
nervousness, and altered reflexes have been observed in
infants?. Behavioral disorders can also be presentin newborns
of crack users®.

However, it is worth noting that the changes seen in
newborns depend on the time of exposure to the drug, its
quantity and the gestational period®”®. Thus, a study carried
outin 2013, by Richardson et al., reported that when a fetus is
exposed to cocaine in the first trimester, it may have behavioral
and anxiety problems and reduced sociability in the future®.

Regarding anatomical and functional disorders,
cortical infarctions, neuronal migration disorders and a higher
frequency of periventricular hemorrhages were observed in
individuals exposed to cocaine during pregnancy in magnetic
resonance studies reported by Chris Derauf et al.1%’,

Therefore, given the risks and complications in
newborns exposed to cocaine and crack during the intrauterine
period, it is necessary to create and apply clinical protocols for
the management of these patients®.

Marijuana is the most commonly used illicit drug
during pregnancy and lactation, and may be seen by many as
the most harmless. However, this substance causes several
harmful effects, including in utero!!. Furthermore, given
increased anxiety, such as during the COVID-19 pandemic,
marijuana use has become more frequent among people of
childbearing age*. Marijuana use during pregnancy has been
associated with premature birth, decreased birth weight,
and even stillbirth®,

This drug is formed by the active substance delta-9-
tetrahydrocannabinol (THC), which has the ability to bind
to the cannabinoid-1 (CB-1) receptor, present in the second
trimester of pregnancy, affecting fetal development and
potentially leading to structural brain changes, some of which
occur in the nucleus accumbens, when there is intrauterine
exposure to marijuana®®. Furthermore, it is known that
exposure to marijuana in the prenatal phase affects learning
and memory?.

Regarding the postpartum period, the effects observed
in newborns exposed to marijuana are disorders sleep,
alteration to stimuli visual impairment, alertness, excitability,
and tremors'%, Regarding breastfeeding, the chemical
components of marijuana, especially THC, can be passed
through breast milk, requiring greater diligence from health
professionals, as the exposed child may also have impaired
motor development?®,
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The harmful effects of marijuana during pregnancy
don’t just affect the newborn. Studies show neurobehavioral
deficits, such as in executive functions, and neuropsychiatric
changes in older children as well. Furthermore, an increase in
THC concentrations in marijuana has been observed, raising
the awareness of healthcare professionals on the issue.

It is concluded that newborns born to mothers who
used licit and/or illicit drugs during the gestational period may
have changes in neuropsychomotor development, with the
brain being the main structure affected?.

Among the most commonly used legal drugs are
alcohol, which affects differently depending on the period of
pregnancy, and tobacco, which harms different systems of the
body, mainly in the anatomical and functional aspects of the
nervous system during fetal development?81213,

Among illicit drugs, marijuana stands out, although
its consequences are often underestimated, but it causes
several damages throughout the life of the exposed fetus'.
Furthermore, crack cocaine is associated with premature
births, and cocaine is related to impaired fetal physical growth
and other neurological and behavioral problems depending on
the length of exposure®?8,

Therefore, there is a need to improve strategies for
screening and monitoring in utero drug exposure, through
screening by community workers and prenatal consultations,
in order to prevent problems related to the neuropsychomotor
development of newborns and children”'!, Furthermore,
public education, raising awareness through the media, and
encouraging social support are also resources that contribute
to preventing the consumption of harmful substances during
pregnancy!.
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