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Abstract
Mental disorders represent a significant global health challenge and encompass a broad spectrum of  conditions 
that are often difficult to manage. A notable proportion of  pregnant women experience psychiatric disorders, which 
raises complex considerations regarding the balance between therapeutic benefits for the mother and potential risks 
to fetal development. Olanzapine and quetiapine, two second-generation antipsychotics, are commonly prescribed 
during pregnancy in such cases. Using the European Medicines Agency pharmacovigilance database, 375 individ-
ual case safety reports (ICSRs) associated with olanzapine and quetiapine and related to newborns (0–1 month) 
from 2013 to 2023 were identified, and descriptive analysis was performed. The analysis identified 119 ICSRs 
associated with olanzapine and 256 ICSRs associated with quetiapine. A total of  396 adverse events were reported 
for olanzapine and 1,016 for quetiapine. The most commonly reported events for olanzapine and quetiapine were 
fetal exposure during pregnancy and neonatal drug withdrawal syndrome. The primary indications for olanzapine 
included “Schizophrenia spectrum and other psychotic disorders” and for quetiapine “Bipolar and related disor-
ders”, followed by “Schizophrenia spectrum and other psychotic disorders”. Additionally, a total of  49 distinct me-
dicinal products were reported in combination with olanzapine, and 43 with quetiapine. Although olanzapine and 
quetiapine are commonly used in pregnant women without significant issues, reports of  adverse reactions remain 
essential. Data from pharmacovigilance databases play a key role in collecting and analyzing these reports, helping 
clinicians evaluate safety, identify potential risks, and make informed decisions to protect both maternal health and 
fetal development.

Keywords: atypical antipsychotics, olanzapine, quetiapine, fetal exposure, newborn

Therapeutics, Pharmacology 
and Clinical Toxicology

Ther Pharmacol Clin Toxicol
Volume: 23, Issue: 4, October–December 2025

Introduction
Mental disorders are a global concern, mainly 

affecting low and middle-income countries, con-
tributing to the overall burden of disease, regard-
less of the age group or the community [1]. Early 
diagnosis is critical, enabling proper treatment, 
clarifying the patient’s prognosis, and facilitating 
research in mental health [2].

Mental health conditions comprise mental 
disorders and psychosocial disabilities, but also 

other mental states accompanied by notable dis-
tress, degradation in functioning, or likelihood of 
self-harm [3]. A mental disorder is any condition 
with a psychological origin, presenting symptoms 
of emotional distress or atypical behavior, and can 
be categorized as either psychoses or neuroses. 
Psychoses are serious mental illnesses described 
by severe manifestations such as hallucinations, 
delusions, and the incapacity to assess reality ob-
jectively. On the other hand, neuroses are more 
manageable and easier to treat, including anxiety, 
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depression, paranoid ideation, but also obses-
sive-compulsive disorder and post-traumatic 
stress disorder. Whereas schizophrenia seems 
to be in part caused by inherited genetic factors, 
other mood disorders like mania and depression 
are secondary to a lack of balance of particular 
neurotransmitters in the brain. They thus can be 
adjusted through psychopharmacology [4].

The introduction of clozapine in 1990 signaled 
the emergence of second-generation antipsy-
chotic medications (SGAs). Atypical antipsychotics 
(SGAs) are the drugs of choice in the treatment of 
acute/chronic and severe psychiatric disorders, 
including schizophrenia, bipolar disorder, and 
major depression with psychotic features. This 
drug class offers therapeutic alternatives charac-
terized by improved safety profiles, reduced ex-
trapyramidal side effects, and enhanced efficacy, 
particularly for negative and cognitive symptoms 
[5]. This evolution has led to a significant increase 
in their prescription, including among women of 
childbearing age [6]. A considerable percentage 
of pregnant women experience psychiatric dis-
orders, including depression, anxiety, and major 
psychotic disorders, and often require pharma-
cological intervention [7]. The use of SGAs dur-
ing pregnancy necessitates a thorough evaluation 
of fetal safety and a careful consideration of the 
therapeutic benefits for the mother in relation to 
potential risks for the fetus and newborn.

There are only a few studies regarding the 
treatment with Olanzapine or Quetiapine in preg-
nant or breastfeeding women [8], thus it is chal-
lenging to make conclusions regarding the safety of 
their use. Some of the complications regarding the 
pregnancy, which have been reported are: haem-
orrhage, congenital anomalies (most often, cardi-
ovascular defects), placental abnormalities, fetal 
distress and neonatal complications. Furthermore, 
the interruption of antipsychotic treatment for 
pregnant women can amplify the risk of relapse [9].

During the last two decades, there has been 
an increase in the use of second-generation antip-
sychotics in pregnant women [10]. The mechanism 
of action of atypical antipsychotics is complex. In 
addition to antagonism of dopamine D2 receptors, 
which is typical of first-generation antipsychotics, 
second-generation antipsychotics (SGAs) also ex-
hibit significant blockade of serotonergic 5-HT2A 
receptors. This dual mechanism, combined with 
varying affinities for adrenergic, histaminergic, 
and muscarinic receptors, produces a complex 
therapeutic profile and a reduced risk of motor 
side effects with a positive benefit-risk balance. 
However, multiple interactions with different 
neurotransmitter systems may affect the devel-
opment of various organs and systems when these 
drugs cross the placental barrier [11].

Numerous changes in pharmacokinetics oc-
curred during gestation. Those changes could 

lower the blood concentrations of both olanzapine 
and quetiapine, implying ineffective treatment and 
the need to raise the dose to achieve a good an-
tipsychotic effect [12]. These drugs cross the pla-
cental barrier primarily through passive diffusion, 
facilitated by their low molecular weight, high fat 
solubility, and concentration gradients. The pla-
centa also has transporters like P-glycoprotein 
(P-gp), which help control drug transfer and act as 
an efflux pump to reduce fetal exposure. Still, how 
well these transporters work during pregnancy is 
not very well known [13, 14].

Olanzapine is metabolized in the liver by sever-
al enzymes, specifically cytochrome P450 CYP1A2, 
CYP2C8, CYP3A4, glucuronyl-transferase UGT1A4, 
and flavin monooxygenase 3 (FMO3). A total of six 
metabolic pathways were observed for olanzap-
ine [15]. In a study analyzing the pharmacokinetics 
of olanzapine, it was observed that the AUC t-SS, 
steady-state Cmax, and half-life didn’t change sig-
nificantly throughout pregnancy. Moreover, the 
apparent total clearance was increased by approx-
imately 37% in the last trimester of pregnancy, and 
CYP1A2 activity decreased to approximately 60%, 
while UGT1A4 activity increased to approximately 
85%. In conclusion, there is a stability in the plasma 
concentration of Olanzapine [16].

Quetiapine is metabolized primarily in the liv-
er by CYP3A4, which is also induced during preg-
nancy, potentially resulting in a decrease in que-
tiapine’s plasma concentration. Moreover, during 
gestation, plasma drug concentrations are usually 
reduced due to changes in body composition, in-
cluding increased body fat, which can modify the 
volume of distribution of both lipophilic and hy-
drophilic drugs, as well as the increase in plasma 
volume by almost 50% [11].

Choosing to start or continue antipsychotic 
treatment during pregnancy is a difficult decision. 
Clinicians need to balance the risk of the mother’s 
psychiatric relapse, which can cause malnutrition, 
preterm birth, or neglect, with the possible risks 
to the fetus from exposure to these medications. 
This choice should be made together by psychia-
trists, obstetricians, and patients, using the most 
current scientific evidence [17, 18].

The safety of antipsychotic medications dur-
ing pregnancy is challenging to assess because 
pregnant women are excluded from most clini-
cal trials with therapeutic benefit. In this context, 
psychiatrists lack the scientific information nec-
essary to prescribe and personalize therapy and 
to counsel patients about the use of certain an-
tipsychotics during pregnancy. For medications 
that cross the placenta, including antipsychotics, 
teratogenicity is usually the main concern during 
pregnancy. Analysis of data provided by spontane-
ous adverse reaction reporting systems, national 
pregnancy monitoring registries, case-control 
and cohort studies, meta-analyses, and reviews 
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published in recent years, it was concluded that 
the risk of major congenital malformations fol-
lowing in utero exposure to antipsychotic medi-
cations is relatively small. However, these findings 
are contradictory in light of safety signals, such 
as the risks of cardiovascular [19] and gastroin-
testinal malformations [20], that have emerged 
in recent years. This discrepancy arises because 
most studies are small, use different methodolo-
gies, analyze different drugs, and employ various 
methods to control for confounding variables. To 
date, none of the first-generation antipsychotics 
or second-generation antipsychotics has been ad-
equately investigated in this regard, and there is 
currently no coherent picture of the comparative 
safety of different antipsychotic drugs.

The objective of this study was to provide an 
overview of all reported adverse reactions in new-
borns under 1 month of age, based on individual 
case safety reports submitted to EudraVigilance 
(EV) between 2013 and 2023, following maternal 
administration of Olanzapine or quetiapine.

Material and methods

Data source
A descriptive and quantitative analysis was 

carried out on selected data from EudraVigilance 
on spontaneously reported cases over 11 years, 
from January 2013 to December 2023, report-
ed by either a healthcare professional (HCP) or a 
non-HCP. EudraVigilance is a European database 
of suspected adverse reactions associated with 
medicines authorized for administration in the 
European and non-European economic areas. In 
particular, EudraVigilance includes all spontane-
ous individual case safety reports related to the 
administration of medications and vaccines. Since 
December 2015, the EMA Management Board up-
dated the EudraVigilance access policy, deter-
mining the level of access of different categories 
of stakeholders. For this research, Level 1 access, 
with 53 data fields on a line listing of individual 
case and ICSR reports, was used [21]. 

This study aimed to analyze all reported ad-
verse reactions associated with each case safety 
report in newborn babies under one month of 
age, following the administration of Olanzapine or 
Quetiapine to their mothers. 

Data extraction and analysis
In the European database, the drugs of interest 

were identified using the international non-pro-
prietary names: “olanzapine” and “quetiapine”. The 
period analyzed was 01.01.2013–31.12.2023, and for 
each active substance, a selection of ICSRs was 
made using the following criteria: seriousness 

(serious, non-serious, not available), geographic 
origin (European Economic Area, Non-European 
Economic Area, Not Specified), Reporter Group 
(Healthcare Professional, Non Healthcare Pro-
fessional, Not Specified), sex (male, female, Not 
Specified), and age group (0–1 month). A line list-
ing in Excel format was downloaded and used as a 
database.

Each case safety report included compre-
hensive information on the primary source qual-
ification (HCP or non-HCP), the primary source 
country for regulatory purposes (European or 
non-European Economic Area), each patient’s age 
and gender group, a list of reported adverse re-
actions, and a list of interacting drugs. The Medi-
cal Dictionary for Regulatory Activities (MedDRA) 
was used to report the adverse drug reactions. 
MedDRA has a hierarchy of descriptive terms of 
medical terminology. It has five levels, arranged 
from very specific (Lowest Level Terms – LLTs) to 
very general (System Organ Classes – SOCs). For 
this study, we have also used an intermediate level 
(Preferred Terms - PTs) and SOC.

An analysis was conducted to examine the 
annual reporting trends of ICSRs associated with 
olanzapine and quetiapine. Furthermore, analyzes 
were performed on case frequency by gender, in-
formation on the primary source qualification re-
porting patterns by reporter type (health profes-
sional care or non-health professional care) and 
area of report origin (European Economic Area 
and non-European Economic Area). The frequen-
cies of co-administered medication were evaluat-
ed for each drug, olanzapine and quetiapine. 

The seriousness of the reported ADR was 
analyzed. An adverse reaction is considered seri-
ous if it (1) results in death, (2) is life-threatening, 
(3) requires hospitalization or prolongation of ex-
isting hospitalization, (4) results in persistent or 
significant disability/incapacity (in the opinion 
of the reporter), (5) is a congenital anomaly/birth 
defect, or (6) leads to other medically important 
conditions. 

In addition, the reported indications for both 
olanzapine and quetiapine were categorized ac-
cording to the Diagnostic and Statistical Manual of 
Mental Disorders, fifth edition (DSM-5), and their 
frequencies were subsequently analyzed.

Statistical analysis
For all ICSRs related to olanzapine and quet-

iapine in the newborn population aged 0–1 month 
during the study period, a descriptive analysis was 
performed. The data in the tables are presented as 
means±standard deviation, frequencies, and per-
centages. To compare proportions and evaluate 
potential dependencies among variables, Fisher’s 
exact test and the Chi-squared test were used, 
as appropriate (significance level: p<0.05), for 
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categorical variables. Data were analyzed using 
QI Macros for Microsoft Excel.

Results
During the analyzed period, from 2013 to 

2023, a total of 375 newborns aged 0–1 month 
were exposed to Olanzapine or quetiapine, either 
during their fetal period or after breastfeeding. 
Out of this total, 31.07% (119 ICSR) were exposed to 
olanzapine, accounting for 396 ADRs, and 68.93% 
(256 ICSR) were exposed to quetiapine, account-
ing for 1,016 ADRs. The mean number of ADRs on 
ICSR was 3.328±2.404 (95% CI: 2.891–3.764) for 
Olanzapine and 3.739±2.610 (95% CI: 3.419–4.060) 
for quetiapine.

Figure 1 illustrates the annual number of re-
ports for olanzapine and quetiapine, based on data 
extracted from EudraVigilance. For the analyzed 
period, the trend in the number of reported ICSR 
shows a slight decrease in olanzapine reports. At 
the same time, quetiapine shows a generally de-
clining trend, with an increase in reports in 2014, 
2017, 2018, and 2023 (Figure 1).

Of the 119 ICRSs reported for olanzapine, 
39.50% were associated with female newborns. 
A similar case is identified in ICSRs for quetia-
pine, where 38.28% of newborns were female. In 
approximately 95% of ICSRs for both olanzapine 
and quetiapine, Healthcare Professionals were the 
main primary source of reports. Regarding the 
European Economic Area, most of the ICRSs came 
from the EEA for both olanzapine and quetiapine 
(Table 1).

In Table 2, the number of adverse reactions 
reported in EudraVigilance for olanzapine and 
quetiapine is summarized, categorized by System 
Organ Class (SOC) according to MedDRA. Among 
Olanzapine reports, the five SOCs most frequent-
ly reported were: Congenital, familial and genetic 
disorders (14.89%), Injury, poisoning and proce-
dural complications (13.38%), Respiratory, thorac-
ic and mediastinal disorders (12.62%), Nervous 
system disorders (11.61%) and General disorders 
and administration site conditions (9.59%). For 
quetiapine, the five SOCs most frequently report-
ed were: Congenital, familial and genetic disor-
ders (20.47%), Injury, poisoning and procedural 
complications (13.87%), Respiratory, thoracic and 

Figure 1. The annual distribution of Olanzapine and Quetiapine individual case safety reports (ICSRs) in 
EudraVigilance for age 0–1 month.
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Table 1. Demographic characteristics and distribution by gender, reporter type, and country for ICSRs 
involving olanzapine and quetiapine in newborns (≤1 month) reported in the EudraVigilance system from 
2013 to 2023

 Olanzapine N (%) Quetiapine N (%) Total N (%)

ICSR 119 (31.73) 256 (68.27) 375 (100)

Female (%) 47 (39.50) 98 (38.28) 145 (38.67)

Male (%) 55 (46.22) 145 (56.64) 200 (53.33)

Not specified (%) 17 (14.29) 13 (5.08) 30 (8.00)

Number of reports from healthcare 
professionals (%) 114 (95.80) 243 (94.92) 357 (95.20)

Number of reports from non-healthcare 
professionals (%) 5 (4.20) 13 (5.08) 18 (4.80)

Number of reports from the European 
Economic Area (%) 90 (75.63) 182 (71.09) 272 (72.53)

Number of reports from the Non-European 
Economic Area (%) 29 (24.37) 74 (28.91) 103 (27.47)

Table 2. ADRs in newborns to mothers treated with olanzapine and quetiapine, categorized by System 
Organ Class (SOC) according to MedDRA.

Adverse event
Olanzapine Quetiapine

P-value
No. reports % No. reports %

Cardiac disorders 13 3.28 42 4.13 0.457

Congenital, familial and 
genetic disorders 59 14.89 208 20.47 0.016

Blood and 
lymphatic system disorders 1 0.25 13 1.27 0.080

Gastrointestinal disorders 12 3.03 17 1.67 0.106

General disorders and 
administration site conditions 38 9.59 79 7.77 0.264

Infections and infestations 2 0.50 10 0.98 0.393

Injury, poisoning and 
procedural complications 53 13.38 141 13.87 0.808

Investigations 13 3.28 22 2.16 0.225

Metabolism and 
nutrition disorders 13 3.28 28 2.75 0.596

Musculoskeletal and 
connective tissue disorders 23 5.80 27 2.65 0.004

Nervous system disorders 46 11.61 109 10.72 0.631

Pregnancy, puerperium and 
perinatal conditions 33 8.33 117 11.51 0.081

Psychiatric disorders 28 7.07 39 3.83 0.010

Respiratory, thoracic and 
mediastinal disorders 50 12.62 126 12.40 0.908
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mediastinal disorders (12.40%), Pregnancy, pu-
erperium and perinatal conditions (11.51%) and 
Nervous system disorders (10.72%).

Using MedDra preferred terms codification, 
Figure 2A shows that the most common adverse 
reactions of Olanzapine and associated drugs were 
fetal exposure during pregnancy, neonatal drug 
withdrawal syndrome, neonatal hypotonia, pre-
mature baby, selective eating disorder, atrial sep-
tal defect, neonatal respiratory distress, neonatal 

respiratory distress syndrome, withdrawal syn-
drome, neonatal agitation, infantile apnea, neona-
tal respiratory disorder and small for dates baby. 
As noted in Figure 2B, the most common adverse 
reactions of Quetiapine and associated drugs were 
fetal exposure during pregnancy, neonatal drug 
withdrawal syndrome, atrial septal defect, small 
for dates baby, neonatal respiratory disorder, pre-
mature baby, maternal exposure during pregnan-
cy, selective eating disorder, neonatal respiratory 

Figure 2. A – Adverse reactions of Olanzapine and associated drugs, expressed as percentage of adminis-
tration; B – Adverse reactions of Quetiapine and related drugs, expressed as percentage of administration.

A

B
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distress, large for dates baby, ventricular septal 
defect, withdrawal syndrome, neonatal hypotonia, 
somnolence, patent ductus arteriosus and tremor.

Of the total ADRs reported for olanzapine, 
161 (40.65%) were serious, and for quetiapine, 380 
(37.40%) were serious (p>0.05). In the remaining 
cases (up to 100%), no severity criteria were iden-
tified. Moreover, in most cases, “other medically 
important condition” (olanzapine 36.02%; quet-
iapine 39.47%), “prolonged hospitalization” (olan-
zapine 28.57%; quetiapine 22.37%) and “congenital 
anomaly” (olanzapine 24.84%; quetiapine 28.42%) 
were predominant, with no statistically significant 
differences between drugs (p>0.05) (Table 3). 

For olanzapine, the data showed that the 
most common indication was “Schizophrenia 
spectrum and other psychotic disorders”, repre-
senting 21.85% of the total. In the case of quetia-
pine, the analysis showed that the most frequent-
ly reported clinical indications were “Bipolar and 
related disorders” (22.66%), followed by “Schizo-
phrenia spectrum and other psychotic disorders” 
(19.92%) (Table 4).

In the 119 reports involving newborns 
(0–1 month), Olanzapine was co-administered with 
49 distinct suspect/interacting/concomitant me-
dicinal products, identified as separate substances, 

with a mean number of reported drugs/ICSR of 
2.916±1.862 (95% CI: 2.578–3.254, minimum val-
ue=1, maximum value=15). Within the 256 Quetia-
pine reports, 43 different drugs were reported as 
co-administered, with a mean number of report-
ed drugs/ICSR of 2.175±1.638 (95% CI: 1.974–2.376, 
minimum value=1, maximum value=9). In Figure 3A 
and 3B, the related medications with Olanzapine 
and Quetiapine were expressed as percentages of 
administrations among the total number of cases 
used in the analysis. 

Discussion
The examination of spontaneous reports de-

tailing potential adverse drug effects is an invalua-
ble method for identifying previously unknown ad-
verse reactions. It is important to note that not all 
reported adverse events linked to a drug are nec-
essarily accurate indications of adverse drug re-
actions [22]. While these events may occur around 
the same time as drug usage, they may not be di-
rectly caused by the drug [23]. The process of iden-
tifying potential new side effects based on availa-
ble data is known as signal detection. According 
to the World Health Organization (WHO), a signal 

Table 3. Distribution of seriousness criteria selected for the adverse events reported for olanzapine and 
quetiapine.

Seriousness criteria Olanzapine N (%) Quetiapine N (%) P-value

Prolonged hospitalization 46 (28.57) 85 (22.37)

>0.05

Congenital anomaly 40 (24.84) 108 (28.42)

Other medically important condition 58 (36.02) 150 (39.47)

Disabling 4 (2.48) 4 (1.05)

Life threatening 5 (3.11) 26 (6.84)

Results in death 8 (4.97) 7 (1.84)

* – Reported clinical indications grouped according to the DSM-5.

Table 4. Distribution of reported clinical indication of use for olanzapine and quetiapine.

Reported clinical indications* Olanzapine N (%) Quetiapine N (%)

Schizophrenia spectrum and other psychotic disorders 26 (21.85) 51 (19.92)

Bipolar and related disorders 17 (14.29) 58 (22.66)

Depressive disorders 16 (13.45) 31 (12.11)

Anxiety disorders 5 (4.20) 8 (3.13)

Obsessive–compulsive and related disorders 3 (2.52) 4 (1.56)

Personality disorders 1 (0.84) 16 (6.25)

Product used for an unknown indication 46 (38.66) 67 (26.17)

Other indications 5 (4.20) 21 (8.20)
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refers to reported information about a potential 
causal relationship between an adverse event (AE) 
and a drug, which was previously unknown or not 
fully documented [24].

However, spontaneous reports pose chal-
lenges similar to those of observational data, as 
treatment allocation is not randomized. Addition-
ally, there are other issues, such as missing data in 
reports (e.g., age or co-medication) [24], changes 
in reporting patterns over time (e.g., media atten-
tion or newly marketed drugs), difficulties in clus-
tering appropriate cases due to classification of 
events using hierarchical terminologies, and the 
presence of duplicate reports [25].

Galbally et al. report that olanzapine and 
quetiapine, the most frequently prescribed sec-
ond-generation antipsychotics during pregnancy, 
have not been observed to have a significant in-

crease in major birth defects. Olanzapine is pri-
marily associated with maternal metabolic chang-
es, including gestational diabetes and weight gain, 
which may indirectly influence fetal growth. Fol-
lowing first-trimester olanzapine exposure, the 
incidence of birth defects is comparable to that of 
the general population. After birth, some studies 
have identified higher rates of short-term neona-
tal complications, such as respiratory distress and 
feeding difficulties, likely attributable to placental 
transfer. For quetiapine, which has lower placental 
permeability than other atypical antipsychotics, it 
is linked to the lowest reported rate of birth de-
fects and generally favorable short-term neonatal 
outcomes [26]. But quetiapine, which is known 
for causing metabolic disorders, was reported 
in many studies as a factor for increased risk for 
gestational diabetes mellitus [27]. Nevertheless, 

Figure 3. A – Associated medication with olanzapine, for drugs administration over or equal to two pa-
tients, expressed as percentage of administration; B – Associated medication with quetiapine, for drugs 
administration over or equal to three patients, expressed as percentage of administration.

A

B
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both medications have been associated with cas-
es of neonatal withdrawal or poor adaptation, 
particularly when administered alongside other 
psychotropic agents. Galbally et al. conclude that 
although olanzapine and quetiapine do not ap-
pear to increase the risk of significant congenital 
anomalies, their use during pregnancy should be 
carefully monitored for maternal metabolic status 
and neonatal health, given the potential for short-
term adverse effects.

Neonatal withdrawal syndrome comprises a 
group of withdrawal symptoms that occur in new-
borns following intrauterine exposure to a drug. 
In a study examining the association between the 
number of neuropsychiatric drugs administered 
during pregnancy and the occurrence of neonatal 
withdrawal syndrome, 51.7% of newborns exhib-
ited withdrawal symptoms. Moreover, the con-
current use of 3 or more neuropsychiatric drugs 
was a significant risk factor for the occurrence of 
withdrawal syndrome. In particular, maternal use 
of antipsychotics was highlighted as a contribut-
ing factor [28].

Among the congenital, familial, and genetic 
disorders reported for olanzapine and quetiapine, 
atrial septal defect was observed in 15.3% of cases 
(9 out of 59) and 14.9% of cases (31 out of 208), re-
spectively. Atrial septal defect is among the most 
widespread congenital heart defects, and recent 
data suggest that it affects approximately 25% of 
children. It occurs when the communication be-
tween the right and left atria persists after birth, 
involving five types of atrial septal defect. Minor 
atrial septal defects may close spontaneously dur-
ing childhood, but larger defects may require sur-
gical intervention to prevent complications. Atrial 
septal defect may occur as an isolated defect or 
in association with genetic syndromes or mater-
nal exposure such as rubella, cocaine, or alcohol. 
Increased prevalence is associated with advanced 
maternal age [29]. Moreover, different studies have 
suggested that women requiring antipsychotic 
treatment may have a higher risk of giving birth 
to babies with major congenital malformations or 
heart defects. However, they concluded that this 
association does not necessarily imply causation 
[30, 31]. Few studies have investigated the associ-
ations with specific birth defects. Notably, a study 
from 2013 reported an increased incidence of car-
diac septal defects following prenatal exposure to 
any antipsychotic [32].

In this study, among concomitant drugs, 
Oxazepam was the most frequently administered 
in combination with Olanzapine (administered to 
14% of patients). Paroxetine is the second drug as-
sociated with Olanzapine (for 11% of the patients), 
and it is mainly used to treat severe depression. 
Combined with olanzapine, it can effectively re-
duce serum homocysteine levels, relieve symp-
toms of schizophrenia, and alleviate depressive 

symptoms in patients, with high certainty [33]. 
Aripiprazole is a second-generation antipsychot-
ic drug associated with Olanzapine in 10% of pa-
tients. When combined with olanzapine, it has 
significant clinical efficacy in patients with schiz-
ophrenia. It can improve glucose and lipid metab-
olism and cognitive function, reduce neurological 
dysfunction, and has few side effects, making it a 
safe option [34]. Venlafaxine belongs to a class of 
drugs called selective serotonin and norepineph-
rine reuptake inhibitors (SNRIs), and is associat-
ed with Olanzapine for 10% of the patients. The 
combination of venlafaxine and olanzapine has 
shown efficacy in the treatment of psychotic ma-
jor depressive disorder [35]. For quetiapine, fol-
ic acid was the most frequently co-administered 
drug (administered to 17% of patients). Sertraline 
is the second most administered associated drug 
(administered to 13% of the patients), being an an-
tidepressant that belongs to the selective seroto-
nin reuptake inhibitors (SSRIs). Using quetiapine 
with sertraline may increase the risk of irregular 
heartbeats, which may be severe and potentially 
life-threatening, although this is a rare side ef-
fect [36]. Levothyroxine is the third associated 
drug (administered to 11% of the patients), used 
to treat hypothyroidism, and quetiapine is also 
known to have adverse effects on thyroid function 
[37]. The fourth associated drug class, venlafaxine, 
may improve antidepressant treatment outcomes 
in patients with treatment-resistant depression, 
as excessive sedation, weight gain, and insom-
nia have been reported when associated with 
quetiapine [38]. 

Limitations
The present study, based on an electronic re-

porting system for spontaneous adverse reactions, 
has several strengths and limitations. On the one 
hand, EudraVigilance is a major pharmacovigilance 
database in Europe. It provides extremely valuable 
information on the reported adverse reactions of 
drugs such as olanzapine and quetiapine observed 
in newborns. Considering that clinical trials typi-
cally do not include pregnant women, spontane-
ously reported adverse effects are essential for 
understanding how maternal drug exposure can 
impact the newborn. Moreover, data from such 
databases can reveal previously unidentified safe-
ty signals warranting further investigation, as well 
as confirm known issues, helping identify patterns 
in the occurrence of adverse effects.

On the other hand, a significant limitation is 
that not all side effects are reported, meaning the 
database reflects only a fraction of the cases that 
occur in reality. In addition, many reports are in-
complete and may lack essential data, which lim-
its the depth of analysis. Data collected through 
EudraVigilance support association, not causation, 
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as spontaneous reports cannot establish a direct 
causal relationship between a medical product 
and an adverse event.

Conclusions
The present study analyzed individual case 

safety reports for olanzapine and quetiapine in 
newborns aged 0 to 1 month, who were likely 
exposed to these drugs in utero and/or breast-
feeding due to maternal treatment. The findings 
highlight potential neonatal safety concerns, re-
inforcing the importance of careful monitoring 
of infants after birth and a rigorous evaluation of 
the risk-benefit balance when prescribing these 
medications during pregnancy. Moreover, these 
results highlight the importance of strengthened 
reporting practices and support the need for ro-
bust pharmacovigilance measures and additional 
clinical studies to guide the safe and appropriate 
use of antipsychotics during pregnancy.
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