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Editorial on the Research Topic
Safety of drugs and CAM products in pregnancy and breastfeeding:
evidence from clinical toxicology

Perinatal medicine and pharmacology focus on the wellbeing and health of women and
newborns throughout all stages of pregnancy, from conception to birth, and in the first year
of extra uterine life (World Health Organization -WHO, 2023). The role of research in
clinical pharmacology, toxicology, pharmacovigilance, and pharmacoepidemiology is crucial
in understanding the risk/benefit balance of drugs and products belonging to
complementary and alternative medicine (CAM) during pregnancy and breastfeeding. In
this context, the role of clinical pharmacologists is of great importance, as their knowledge
can be utilised to optimise dosage and treatment regimens and to assess the relationship
between exposure to active compounds and clinical outcomes, both in terms of efficacy, and
safety, such as adverse drug reactions (ADRs) (Crescioli et al., 2022).

Mothers are commonly exposed to drugs during pregnancy, at the time of birth, or in the
postpartum period, with drug therapy exposure increasing in recent years (Lupattelli et al.,
2014; Bettiol et al., 2018; Donald et al., 2020). However, perinatal use of drugs and CAM
products is not always supported by definitive scientific evidence. In fact, along with children
and elderly subjects, pregnant women are still considered one of the so-called “therapeutic
orphans” because most drugs have never been studied in this population during their
development phase (Ayad and Costantine, 2015). The evidence is even more limited in the
case of CAM products (Bettiol et al., 2018; Crescioli et al., 2023). According to the American
College of Obstetricians and Gynecologists, even in the case of pregnancy, the patient’s
informed consent should be sufficient to allow inclusion in the study (ACOG, 2007).
However, the possibility of causing teratogenic effects, fetotoxicity or damage to newborns
has always limited the participation of pregnant and breastfeeding women, and often also of
women of childbearing age, in randomised clinical trials (RCTs) (Niebyl and Simpson, 2008).
Most drugs prescribed to pregnant and breastfeeding women are therefore used off-label, and
over 90% do not provide appropriate information for this kind of patients within the
summary of product characteristics (Ren et al., 2021).
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Various strategies, including the allocation of specific funds by
regulatory agencies, the recruitment of researchers with diverse areas of
expertise, and the revision of legislation related to RCTs (Biggio, 2020),
could represent a turning point in increasing knowledge and,
consequently, the quality of care for pregnant women (Byrne et al.,
2020; Caritis and Venkataramanan, 2021). Specific studies on women
undergoing therapy during pregnancy and/or breastfeeding would be
useful not only to determine the effectiveness and safety of such
therapies in this subgroup, but also to establish care and monitoring
protocols to ensure successful treatment outcomes in clinical practice.
In fact, without specific data on pregnant and breastfeeding women
before introducing a drug or a CAM product to the market, post-
marketing surveillance becomes crucial to assess not only the safety of
drugs and possible adverse events, but also their impact on the child’s
growth both in the medium and long term (Illamola et al., 2018).

Similarly, the use of so-called big data from computerised health
data management systems could provide important information
about real clinical practice in this population (Schneeweiss, 2014).

The purpose of this Research Topic is to bring together a Research
Topic of new original research, systematic reviews, meta-analysis, case
reports and observational studies that could provide newdata supporting
the use of drugs, CAM products, and even traditional Chinese medicine
during pregnancy and breastfeeding. Xie et al. performed a systematic
review of literature and meta-analysis on the efficacy and safety of
Chinese herbal medicine (CHM) for threatened miscarriage. According
to their results, the analysis of 57 RCTs (5,881 patients) showed that
compared with western medicine (WM) alone, CHM alone showed
significant higher incidence of continuation of pregnancy after
28 gestational weeks, and continuation of pregnancy after treatment,
as well as higher levels of β-human chorionic gonadotropins (β-hCG).
Similar results were observed for all these outcomes comparing WM
alone to the combination of CHMwithWM. Another systematic review
and meta-analysis performed by Chen et al., showed that Gushen Antai
pills combined with dydrogesterone alone can reduce the incidence of
early pregnancy loss and alleviate clinical symptoms. Also, this analysis
demonstrated that integrating Gushen Antai Pills and dydrogesterone is
more effective than using dydrogesterone alone in improving hormone
levels (serum levels of progesterone, β-HCG and estradiol) for women
with threatened miscarriage. The risks associated with acetaminophen
use in inducing reproductive and neurobehavioral dysfunctions or
hepatotoxicity in offspring was clarified by Wu et al.. In this mini
review, authors concluded that exposure to acetaminophen during
pregnancy to treat pain or other symptoms may disrupt endocrine
functions, including brain and liver tissues, involving several intracellular
and extracellular mechanisms such as acetaminophen-induced
cytotoxicity, metabolism, mitochondrial oxidative stress, DNA
damage and microcirculatory dysfunction. Another systematic review
andmeta-analysis evaluated the risk of atopic dermatitis in children born
to mothers exposed to antibiotics (Wan and Yang). Prospective,
retrospective, cross-sectional, and case-control studies published
between 2002 and 2022 were included in the analysis. Results
suggested that maternal exposure to antibiotics may lead to a
modestly increased risk of atopic dermatitis in offspring. This study
underlines also the high interstudy heterogeneity and bias in exposure
and outcome assessment that deeply limit the evidence. Observational
studies and qualitative research could delve into the use of CAM
products and drugs in this population. Liu et al. observed that,
among 2803 women recruited from a comprehensive obstetric care

centre in Shanghai, the prevalence of dietary supplement use during
pregnancy (all trimesters) and in the first, second, and third trimester
was 94.8%, 96.2%, 93.8%, and 94.4%, respectively. Yeung et al. found that
healthcare providers who use resources to advise on medication use
during breastfeeding have an improved understanding of current
practice approaches. In particular, upper area under the curve ratio
(UAR) would confer multiple benefits over existing resources and future
research could improve an optimal uptake of the UAR to ameliorate
healthcare providers’ advising practices during breastfeeding.

Ex vivo and in vitro studies could verify the transplacental passage of
commonly used active compounds. Since Saint John’s wort and valerian
are widely used for mental health, and safe medications for mild mental
diseases in pregnancy are still lacking, Spiess et al. evaluated the
transplacental transport of hyperforin, hypericin, and valerenic acid.
Perfusion data showed that small amounts of hyperforin passed into the
foetal circuit, while hypericin did not cross the placental barrier.
Valerenic acid, on the other hand, equilibrated between the maternal
and foetal compartments.

Anecdotal case reports may be useful to raise safety signals. Li
et al., reported a rare case of placenta interception observed during
caesarean section caused by carbetocin. Carbetocin was injected
intravenously after delivery to prevent postpartum haemorrhage.

In conclusion, clinical and observational research could promote a
personalised approach in pharmacology during pregnancy and
breastfeeding. The personalised approach in clinical pharmacology
offers the opportunity to design preventive and therapeutic
interventions that leverage the integration of a variety of observations,
not exclusively from a single one, referring to a particular pregnancy
through the construction of mathematical algorithms (Stevenson et al.,
2021). No disease will then be classified exclusively in terms of biological
or social determinants to understand its aetiology, even when
determinants include a set of biological and environmental factors.
The application of innovative computational techniques is
revolutionising the practice of medicine and allows for addressing
each case with a multidisciplinary approach (Gracie et al., 2011).
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