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E D I T O R I AL

Drugs, chemicals and nutrition during pregnancy: impact on fetal,
neonatal and adult health

Professor David Barker’s hypothesis1 that maternal nutrition
during pregnancy influences health in adult life suggested that
exposure to drugs, chemicals and nutrition during pregnancy
can have more subtle effects on fetal, neonatal and adult
health than some of the major birth defects linked to drug
exposures.2 It is known that drugs administered to the mother
or chemicals in the environment can, to varying degrees, cross
the placenta depending on their structure, lipid solubility,
polarity and molecular weight.3–5 Therefore, exposures to parti-
cular drugs at critical periods of fetal development are known to
result in defects;2,6 however, less is known about how exposure to
drugs (over the counter, prescription and illicit), hormones and
chemicals7 alter fetal development.

This issue focusses on maternal use of, and the effects of
a range of substances including selective serotonin reuptake
inhibitors (SSRIs), alcohol, cannabis, opioid maintenance
pharmacotherapies, tobacco, testosterone, isoflavone and
bisphenol A (BPA) on fetal and postnatal health. These stu-
dies have been performed in humans and a range of animal
models in order to investigate lung function, heart develop-
ment, ovarian reserve, bone mass, the risk of obesity and
potential impact on cognitive development.

Drugs of abuse during pregnancy

Because of associated stigma and perceived consequences of
losing a child into the welfare system, women are unlikely to
voluntarily reveal substance use issues during pregnancy.8,9

Despite this, screening for substance use is often overlooked
during the perinatal period. Health practitioners who manage
women during this period often feel unequipped to screen
for substance use because of a lack of education provided
to them. Furthermore, if issues do arise during the screening
process, health practitioners can feel under-resourced about
where to direct women if substance use issues are exposed.10

However, the consequences of substance use and abuse
during pregnancy, as reported in the articles by Kenna et al.
and Gordon et al., far outweigh the challenges presented
by screening.

The article presented by Hotham et al. highlights the
limitations of biomarker screening for substance use and the
benefits of self-report screening tools. Hotham summarizes
that self-report screening tools that assume maternal sub-
stance use behavior, and query pre-pregnancy use, are likely
to result in the most honest responses. Alcohol and tobacco
use are also highly indicative of illicit substance use and
therefore screening for these two substances can be viewed
as a lead in, to elicit a positive response for illicit substances

use. These key aspects may assist health practitioners to be
better informed and equipped and to ensure screening for
substance use during pregnancy becomes part of standard
obstetric care.

Despite the recent campaigning in Australia for ‘no alcohol
being the safest option during pregnancy’,11 Fetal Alcohol
Spectrum Disorder and Fetal Alcohol Syndrome as a result of
low and high alcohol exposure during pregnancy, respectively,
is still not uncommon. Through use of comprehensive
sheep models, Kenna et al. present a review of the detrimental
effects of late gestation alcohol exposure on the developing
fetus, and the potential risk of disease and organ dysfunction
that may occur later in life as a result.

If substance use does continue throughout pregnancy,
as well as the potential detrimental developmental effects on
the fetus, the exposed infant can also develop Neonatal
Abstinence Syndrome (NAS). NAS results from the cut-off of
supply of the drug that the infant was exposed to in preg-
nancy and if not adequately managed, in extreme cases can
lead to infant mortality.12,13 Gordon et al. present one of the
first studies to report the ineffectiveness of one of the most
aggressive morphine treatment regimens that is used world-
wide to manage NAS in infants exposed to opioid maintenance
pharmacotherapies during pregnancy. Infants exposed to
opioid maintenance pharmacotherapies have reduced neural
development14 and it is unclear as to whether or not this is as a
result of direct exposure to the drug, or mismanaged NAS.

Exposure to chemicals during pregnancy

It is not only illicit substances that can have detrimental
effects on the developing fetus, the newborn and the adult
later in life. Environmental toxins including pollution and
chemicals used in everyday products are known to cause birth
defects; however, their role in altering the normal trajectory
of fetal development is less clear.15 Exposure to everyday
chemicals that leach into the environment, such as BPA,
from products such as food and water containers, have the
potential to cause adverse outcomes in adults when exposure
occurs during the perinatal period.7 Cagampang et al.
examined cardiometabolic outcomes in adult mice following
daily administration of BPA during the perinatal period
from gestational days 11 to 19. It was observed that prenatal
exposure to BPA increased the potential of cardiovascular
and metabolic dysfunction later in life as a result of altered
growth trajectory, smaller kidneys, increased adiposity,
impaired glucose homeostasis and raised systolic blood pressure
in both female and male offspring.
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Depression and use of antidepressants during pregnancy

Approximately 96% of pregnant women use prescription and
over-the-counter drugs in Australia.16 Exposure of the fetus
to these drugs depends on dose, duration of treatment, the
ability of the drug to cross the placenta and the ability for the
drug to be removed from the fetal circulation. P-glycoprotein
is a drug transporter that assists in the removal of drugs,
including SSRIs, from the fetal circulation but its expression
may be altered by fetal growth,17 which may be of concern
because there is controversy about whether or not maternal
SSRI exposure reduces fetal growth and thus birth weight.18–20

Studies suggest that while , 7–13% of pregnant women
experience depression,21 only , 3% of pregnant women are
treated with antidepressants during pregnancy.22 This is sig-
nificant, as depression during pregnancy impacts on women and
their families and the health of their unborn child (HALL).
Specifically, depression itself has been shown to increase the risk of
preterm delivery and low birth weight.23 In analyzing the effects
of SSRI exposure during pregnancy on the incidence of being
overweight in childhood, Grzeskowiak et al. has included a group
of women who report psychiatric illness but are not treated with
antidepressants. This experimental group provides novel insight
into the effects of depression during pregnancy on childhood
weight separately from the effects of SSRIs during pregnancy on
childhood weight. Interestingly, this study suggests that there is
a sex effect of maternal SSRI treatment on the risk of obesity in
childhood, with female offspring exposed to SSRIs less likely to be
obese than female offspring of nonexposed mothers with or
without a psychiatric illness. Hall goes on to discuss the impact of
postnatal depression on new mothers, their babies and their
families. These issues are being addressed in Australia by the
implementation of the National Perinatal Depression initiative.

Maternal and neonatal nutrition

In addition to maternal nutrition before24,25 and during
pregnancy,26,27 nutrition during the neonatal period through
breastfeeding or formula feeding is equally important and
controversial. In cases where formula is used, much attention
has focussed on optimizing the micro- and macro-nutrient
content. Soy protein, a rich source of isoflavones, is a main
component of many formulas. Dinsdale et al. show that
supplementation with isoflavones in the neonatal period
improves bone density some 4 months later. Furthermore,
exposure to high testosterone prenatally results in accelerated
ovarian follicle depletion at 5 months of age but more follicles
at 21 months of age in sheep. Interestingly, these changes
were not accentuated by obesity and thus the loss of cyclicity
in obese women may not be due to loss of ovarian reserve.

Summary

The importance of screening for illicit drug use and tracking
of both prescription and drug consumption patterns during

pregnancy is important in mitigating the known adverse
effects of specific drug use and exposure during pregnancy on
fetal, neonatal and long-term adult health. This screening
should be extended to understanding the implications of
nutrition, amount and both micro- and macro-nutrient
content, and exposure to environmental toxins on fetal,
neonatal and adult health. Advances in data linkage provide
opportunities to track exposures and outcomes in a way that
was not possible even a decade ago. Implementation of
national initiatives to mitigate the effects of disease during
pregnancy is also required.
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