Dawid et al. Reproductive Biology
Reproductive Biology and Endocrinology (2025) 23:65

https://doi.org/10.1186/s12958-025-01400-4 and Endocrinology

o . ®
Psychopharmacological interventions e

among people who use Assisted Reproductive
Technology (ART) — a scoping review

Storman Dawid' ®, Jemioto Pawet'?, Adamska Dominika® and Sawiec Zuzanna®

Abstract

Background One in six people experience infertility, often leading couples to seek Assisted Reproductive Technol-
ogy (ART), which can be emotionally taxing. Anxiety and depression are common among individuals undergoing ART,
highlighting the need for integrated mental health support, especially for women who face heightened risk of psychi-
atric disorders during their reproductive years. Despite the importance of psychiatric care, there is limited knowledge
regarding the use of psychiatric medications among individuals undergoing ART.

Methods Following a pre-written protocol (osf.io/egxw8/), we systematically searched electronic databases (Ovid
MEDLINE, Embase, CENTRAL, Web of Science, Psyclnfo, Scopus) up to 15.02.2025 to identify any study focused on psy-
chopharmacotherapy among people undergoing ART. Two independent reviewers screened titles, abstracts, and full
texts, performed data extraction, and resolved conflicts through discussion or consultation with a third reviewer. We
synthesized data using descriptive analysis and performed analysis within the following subgroups: (1) group of medi-
cation according to Neuroscience-based Nomenclature (NbN) classes; (2) indication for using a specific medication
(psychiatric / non-psychiatric).

Results We included 29 studies published in 31 papers. Psychiatric medications were primarily administered

for the treatment of depression (n=12/29 studies, 41.38%) and anxiety disorders (n=8/29, 27.59%). Among all groups
of medication serotonin reuptake inhibitors were the most commonly studied class of medications (n=15/29 studies,
51.72%), with fluoxetine being the most frequently used medication (n=8/29, 27.59%). Among medications for anxi-
ety, GABA Positive Allosteric Modulators with midazolam occurred the most frequently (n=6/29, 20.69%). Medica-
tions for psychosis included single drugs: olanzapine, clozapine, risperidone, quetiapine, aripiprazole, haloperidol,
and promethazine. Among medications that could be used in bipolar disorder there were: valproic acid, lithium,

and lamotrigine.

The most commonly reported endpoints in the studies were psychiatric symptom severity (n=11/29, 37.93%) and ART
efficacy (n=10/29, 34.48%).

Conclusion Evidence on the use of psychopharmacotherapy in ART primarily concerns women. Available literature
indicates that psychopharmacotherapy for individuals undergoing ART frequently involves medications commonly
used in general psychiatric practice, with a tendency toward lower dosing and a preference for serotonin reuptake
inhibitors. However, this observation should be interpreted cautiously, as current evidence remains limited and further
research is warranted to establish treatment patterns more conclusively. The variability in study designs and reporting

*Correspondence:

Storman Dawid

dawid.storman@uj.edu.pl

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12958-025-01400-4&domain=pdf
http://orcid.org/0000-0001-6643-1389

Dawid et al. Reproductive Biology and Endocrinology (2025) 23:65

Page 2 of 12

standards further highlights the need for standardized methodologies and improved adherence to reporting guide-
lines to enhance the quality and applicability of future research.

Trial registration Review registration number: osf.io/egxw8/

Keywords Scoping review, Infertility, Assisted reproductive technology, Psychopharmacotherapy, In-vitro fertilization,

Intracytoplasmic sperm injection

Introduction

Globally, approximately one in six people experience
infertility at some point in their lives [56]. Infertility
refers to a condition in which a couple experiences diffi-
culty in achieving pregnancy despite regular, unprotected
sexual intercourse for an extended period (typically one
year). An increasing number of couples are seeking assis-
tance through assisted reproductive technology (ART)
to conceive and fulfill their goal of having a healthy child
[14]. The WHO report [56] on the prevalence of infertil-
ity by region indicates that the highest rate is observed
in the Western Pacific region (23.2%) and the lowest in
the Eastern Mediterranean region (10.7%). Sun et al. [48]
found that the global age-standardized prevalence rate
of female infertility increased by almost 15% from 1990
to 2017, while the male infertility rate increased by more
than 8% during the same period. Additionally, Liang et al.
[28] estimated that in 2021, approximately 55 million
men and 110 million women were living with infertil-
ity worldwide and predicted that these numbers would
increase very rapidly by 2040.

The emotional burden of these treatments is signifi-
cant, with approximately 30% of couples discontinuing
treatment prematurely due to the stress involved [7]. The
pressure from societal and familial expectations further
intensifies the psychological toll, which might lead to
anxiety, depression, or other psychiatric disorders among
both men and women.

Emotional distress has been identified as a key reason
for discontinuing ART, even in women without prior
psychiatric history. The cumulative effect of societal
pressure, coupled with the low success rate of in vitro
fertilization (IVF) — around 30% per cycle — means
many couples face repeated failures, further contributing
to psychological strain [57]. Anxiety and depression are
widespread among people experiencing ART procedures,
with studies reporting rates as high as around 20-30%
and 13-15%, respectively [29]. This suggests a critical
need for integrating mental health support within ART
programs to address the significant emotional burden
faced by infertile couples.

Women, in particular, face a heightened risk of depres-
sion, especially during their reproductive years, when
infertility adds a profound layer of emotional stress. Stud-
ies indicate that 17% of women aged 20-44 experience

infertility, and many of them seek treatment, which can
exacerbate their risk of depressive episodes or trigger
new onset depression [15].

Reproductive psychiatry is primarily focused on
women due to the unique psychological and physiologi-
cal challenges they face during their reproductive years.
Studies highlight the significant mental health burden
in women with infertility, with one review of 44 studies
reporting that 23% of women with infertility experience
major depressive disorder (MDD), 13.3% generalized
anxiety disorder (GAD), and 79% report experiencing
acute stress [45]. Furthermore, psychopharmacologi-
cal treatment in women during their reproductive years
involves careful consideration of potential impacts on
pregnancy, unlike in men, whose treatment does not
usually carry these risks [39]. Psychopharmacological
medications refer to the use of medications to treat and
manage mental health disorders or psychological symp-
toms. These interventions aim to influence the function-
ing of the central nervous system, including the brain, to
alleviate symptoms associated with various mental health
conditions. There is ongoing controversy surrounding the
use of psychopharmacology during infertility treatment,
as concerns arise over the potential impact of these medi-
cations on fertility outcomes [10]. However, currently
available studies found no psychopharmacological influ-
ence on ART outcomes [10, 20].

Attitudes towards psychopharmacology reveal a sig-
nificant social divide, with some people displaying skepti-
cism towards it. Research indicates that some individuals
may view psychopharmacology as unnatural, and likely
to worsen their conditions over time. They also perceive
these medications as expensive, physically destabilizing,
and weakening, leading to a preference for taking lower
doses than prescribed [19]. A qualitative study conducted
by Asher et al. [4] underlined the drawbacks connected
to psychopharmacological treatments, such as experienc-
ing side effects and withdrawal symptoms. On the other
hand, with developing a patient’s own pattern of use and
forming more stable attitudes towards the treatment, the
benefits of these interventions outweigh the previous
concerns [4]. Improvements in public attitudes towards
psychiatric treatment, including greater acceptance of
medication, have been observed over the past twenty-
five years [2]. Given the growing body of research in
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reproductive psychiatry, according to the Evidence-Based
Research (EBR) approach, to prevent research waste, the
first step in planning a new study should be conduct-
ing a systematic review (a synthesis of scientific data)
to confirm the existence of a research gap. In this case,
a scoping review was conducted to explore the psychop-
harmacotherapy among people with infertility undergo-
ing ART procedures [31].

Methods

The design and eligibility criteria for this project were
established based on a pre-written protocol. We adhered
to the protocol with two deviations: we did not limit our
population to adults, as we decided to also include stud-
ies with people at risk of infertility (e.g., due to gender-
affirming hormone treatment) who will use ART at a later
stage, and we combined primary and current indications,
as we believe this distinction was unnecessary. Addition-
ally, the protocol was prospectively registered on the OSF
(https://osf.io/egxw8/). This review followed the guide-
lines established by Tricco et al. [51] — Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses for
Scoping Reviews (PRISMA-ScR, Supplementary Mate-
rial, List S1).

Eligibility criteria
We formulated our research question according to the
PCC framework (population, concept and context).

Population (P)

We considered including any participant experienc-
ing infertility or at risk of infertility (in case of people
before initiating gender-affirming hormone treatment).
We excluded papers that solely focus on sexual dysfunc-
tion (such as disorders of orgasm and ejaculation) or
gametes’parameters, unless these publications consider
ART.

Concept (C)

We considered any psychotropic medications used
according to Neuroscience-based Nomenclature (NbN)
Classes (https://legacyfileshare.elsevier.com/promis_
misc/NbN_Glossary.pdf). It is a system designed to pro-
vide a standardized and systematic naming convention
for drugs that act on the nervous system. It was devel-
oped to overcome some of the limitations of traditional
drug classification systems. Additionally, we considered
including papers describing using drugs listed above in
conditions not understood as psychiatric/psychologi-
cal ones (known as “off-label” use) according to ICD/
DSM or any other classification. Psychopharmacological
medications could be prescribed by psychiatrists or other
specialists.

Page 3 of 12

Context (C)
We considered taking medication in relation to the
period of ART as either before (anytime prior the ART
procedures), during, or after ART (anytime). We adopt
the US. Centers for Disease Control and Prevention
(CDC) definition of ART which encompasses all fertil-
ity treatments involving the handling of eggs or embryos.
Typically, ART procedures entail the surgical extraction
of eggs from a woman’s ovaries, their fusion with sperm
in a laboratory setting, and subsequent implantation back
into the woman’s body or donation to another woman.
Excluded from ART are treatments solely involving
sperm handling, such as intrauterine (or artificial) insem-
ination, and procedures where a woman takes medica-
tion solely to stimulate egg production without the aim of
egg retrieval [57].

We considered any type of study. We used reviews to
identify any relevant primary studies that were not iden-
tified in our searches.

Searches

We systematically searched electronic databases (Ovid
MEDLINE, Embase, CENTRAL, Web of Science, Psy-
cInfo, Scopus) using adequate search strategies with no
restrictions on the language and date, up to 15.02.2025.
In developing the search strategy for MEDLINE, we com-
bined the Medical Subject Headings (MeSH) and full-text
words. In Supplementary Material, List S2, we present
the used strategies. We manually searched references of
reviews which come up with search to identify additional
papers.

Data selection and extraction
Using Endnote X8 (Clarivate Analytics ®) and Rayyan
[38], we checked identified references for duplicates.

All steps (titles and abstracts screening, full-text assess-
ments, and extraction) were done independently by two
reviewers. Conflicts were resolved with discussion and
help from the third reviewer. To ensure an adequate
understanding of the criteria, we proceeded with calibra-
tion exercises before these steps. In case of missing data,
we planned to request it from study authors.

The features extracted from the data encompassed the
type of Assisted Reproductive Technology (ART) uti-
lized, the reasons motivating ART usage, demographic
information including age, sex, and presence of psychi-
atric diagnoses among the population, details regarding
the type of medication administered, the indications for
medication use, the timing of medication administra-
tion relative to ART (before, during, or after procedures),
outcomes associated with ART including success rates,
birth outcomes, and psychological impacts, as well as
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identification of existing gaps in research and sugges-
tions for future studies to address these gaps and enhance
understanding and outcomes in ART.

Data synthesis

We used the aggregated data extracted from the trials.
When combining the data was justified, we performed a
descriptive analysis in Microsoft Excel. Studies that did
not provide amenable data for quantitative analysis were
assessed in a narrative summary.

Analysis of subgroups

We performed analysis within the following subgroups:
(1) group of medication according to NbN classes;
(2) type of indication for using a specific medication
(psychiatric/non-psychiatric).

Results

Results of the search

The database searches identified 7767 records. This
resulted in 5631 records after removing duplicates.
Based on titles and abstracts, we excluded 5555 irrele-
vant records, resulting in retrieving 76 records (left side
of PRISMA Flowchart). Additionally, from 16 identified

Page 4 of 12

reviews (Supplementary Material, Table S6), we identi-
fied 27 primary studies - five of them met our eligibility
criteria [1, 6, 9, 27, 46].

Altogether (after database and snowball searches), we
included 29 studies published in 31 papers [1, 3, 6, 8-10,
13, 15, 16, 18, 20, 24-27, 30, 32, 33, 35, 37, 40, 41, 43,
44, 46, 47, 49, 52, 53]. The PRISMA flow diagram is pre-
sented in Figure 1.

In total, we could not retrieve 13 full texts of studies
therefore we labeled them as awaiting classification (Sup-
plementary Material, List S3) and they will be checked
during each update of the search. We excluded 11 stud-
ies: eight due to the wrong context and three due to the
wrong concept (Supplementary Material, List S4). We
identified three protocols of studies and nine abstracts
which we labeled as ongoing studies (Supplementary
Material, List S5).

Included studies

General characteristics

The general characteristics regarding study types, fund-
ing, conflict of interests, ethical approval, and consent
from participants are presented in Supplementary Mate-
rial, Table S7.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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Figure 1 PRISMA flowchart
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We included 29 studies which were published between
1999 [9] and 2023 [18]. Nine of the research were con-
ducted in the US (32.14%), three in Iran (10.71%), two in
each country: the UK, China, Sweden, Israel, Portugal,
and Brazil (7.14%), and one in each: Italy, Turkey, Den-
mark, Japan, and the Netherlands (3.57%).

Population

The total number of participants was 746,659 (median
74; from 1 to 575,921) — 745,749 (99.88%) women and
910 (0.12%) men. Age of the participants was presented
in a heterogeneous way making it difficult to synthesize,
however, in all studies if reported, the people were in
early 30 to 45 years. In two studies [28,43], the popula-
tion involves centers of specialists. The characteristics of
the participants are presented in Table 1.

All participants included in the reviewed studies had
documented infertility. None of the studies focused on
individuals merely at risk of infertility. One abstract
(labelled as an ongoing study) included a sample of 26
transgender women, but no outcomes were yet reported.

Medication

Altogether, psychiatric medications occurred 83 times:
45 times (54.2%) medications for depression, 16 times
(19.3%) - for anxiety, 9 times (10.8%) - for psychosis, 5
times (6%) mood stabilizers and 8 times (9.6%) other
drugs. Regarding the time of use of the medication, most
of them were used during ART (n=20/29, 68.97%), before
ART (n=13/29, 44.83%), and after ART (n=7/29, 24.14%).
In 3 papers (6.98%) this information was not provided.

Medications for depression  Serotonin reuptake inhibitor
(SERT) constitutes the most frequently explored group of
drugs for depression (n=15/29, 51.72%) with fluoxetine
the most common medication (n=8/29, 27.59%). While,
the second most frequently tested group was serotonin
and norepinephrine reuptake inhibitors (SERT and NET)
(n=4/29, 13.79%) with venlafaxine on the top (n=3/29,
10.34%) (Table 2).

Medications for anxiety 'The most frequently examined
medications were GABA Positive Allosteric Modulators
with midazolam the most commonly discussed (n=6/29,
20.69%). Within this group were also diazepam (n=3/29,
10.34%), temazepam (n=2/29, 6.90%), and oxazepam,
clonazepam, lorazepam which were examined once
(n=1/29, 3.45%). Additionally, the general ‘benzodiaz-
epines’ and ‘anxiolytics’ were tested once too (n=1/29,
3.45%).

Medications for psychosis There were several antip-
sychotics examined in primary studies: olanzapine
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Table 1 General characteristics of participants included in
studies (N=29)

Variable Studies
n %
Type of ART
IVF 22 75.86
ICSI 1 3793
FET 2 6.90
egg donation 1 345
NR 2 6.90
Reason for ART
general male factor 10 3448
unexplained 8 27.59
tubal factor 6 20.69
general female factor 5 17.24
combined 5 17.24
endometriosis 5 17.24
infertility 5 17.24
ovulatory 4 13.79
PCOS 2 6.90
uterine 2 6.90
given the age 1 345
NR 12 4138
Psychiatric diagnosis
depression (MDD, minor) 12 41.38
unspecified anxiety disorders 8 27.59
dysthymia 2 6.90
GAD 2 6.90
bipolar disorder 2 6.90
unspecified eating disorder 2 6.90
[e]@D) 2 6.90
panic disorder 2 6.90
adjustment disorder 1 345
psychotic episode 1 345
unspecified mood disorders 1 345
hypo-/mania 1 345
agoraphobia 1 345
social phobia 1 345
anorexia 1 345
bulimia nervosa 1 345
insomnia 1 345
suicidal ideation 1 345
ASD 0 0
ADHD 0 0
NA 2 6.90
NR 12 4138

ADHD attention deficit hyperactivity disorder; ART Assisted reproductive
technology; ASD autistic spectrum disorder; FET frozen embryo transfer; GAD
generalized anxiety disorder; ICS/ Intracytoplasmic Sperm Injection; IVF in vitro
fertilization; MDD major depressive disorder; NA not applicable; NR not reported;
OCD obsessive-compulsive disorder; PCOS polycystic ovary syndrome
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Table 2 List of antidepressants examined in studies (N=29)
NbN glossary Medications Studies
n %
SERT SSRI (general) 4 13.79
fluoxetine 8 27.59
paroxetine 2 6.90
sertraline 5 17.24
escitalopram 3 1034
citalopram 3 10.34
fluvoxamine 1 345
SERT and NET SNRI (general) 1 345
venlafaxine 3 10.34
duloxetine 1 345
amoxapine 1 345
clomipramine 1 345
Melatonin, serotonin agonist and antagonist agomelatine 1 345
Norepinephrine MM mianserin 1 345
Histamine, norepinephrine, serotonin antagonist mirtazapine 1 345
- tricyclic (general) 1 345
MM; SERT and NET, receptor antagonist (5-HT2) amitriptyline 1 345
NET, DAT, norepinephrine, dopamine releaser bupropion 1 345
serotonin antagonist and agonist nefazodone 1 345
- not specified antidepressants 6 20.69

DAT dopamine reuptake inhibitor; MM (Multi-Model) = more than one mode of action; NET norepinephrine reuptake inhibitor; SERT Serotonin reuptake inhibitor; SNRI
serotonin norepinephrine reuptake inhibitor; SSRI selective serotonin reuptake inhibitor

(dopamine, serotonin receptor antagonist (D2, 5-HT?2)),
clozapine, risperidone (dopamine, serotonin, noradren-
aline receptor antagonist (D2, 5-HT2, NE alpha-2)),
quetiapine (dopamine, serotonin, noradrenaline MM;
receptor antagonist (D2, 5-HT2) and reuptake inhibi-
tor (NET)), aripiprazole (dopamine, serotonin receptor
partial agonist (D2, 5-HT1 A)), haloperidol (dopamine
receptor antagonist (D2)), and promethazine (histamine,
dopamine receptor antagonist (H1,D2)). None of the
medicine was investigated more than once.

Medications for relapse prevention ~Among medications
that could be used in bipolar disorder, there were: valp-
roic acid (acting on glutamate in unknown yet mode of
action), lithium (acting on enzyme interactions), lamo-
trigine (acting on glutamate via voltage-gated sodium
channel blocker), and general mood stabilizers.

Others 'The remaining medications involved medica-
tion in sleep disturbances, opioid use disorder, or toxi-
cology: zolpidem (GABA Positive Allosteric Modulator
(GABA-A receptor, benzodiazepine site)), flumazenil
(GABA receptor antagonist), ketamine (glutamate recep-
tor antagonist), naloxone (opioid receptor antagonist),

methadone (opioid receptor agonist), and other (hypnot-
ics, not specified sedatives).

The indication for using a specific medication
A) Psychiatric indications are presented in Table 3.

In 7 full texts, the indications were not reported. It
regards to use of antidepressants (in 4 cases); fluoxetine,
sertraline, and citalopram (each twice); and escitalopram;
paroxetine; venlafaxine; nefazodone, SSRI (once).

b) Non-psychiatric indications of psychopharmacology
are presented in Table 4.

Dosages of medications

The reported dosages together with the duration of treat-
ment are presented in Tables 3 and 4. Dosages were not
reported 43 times: antidepressants (n=6), SSRI (n=3),
citalopram (n=2), fluoxetine (n=2), lithium (n=2), ven-
lafaxine (n=2), sertraline (n=2), anxiolytics (n=1), antip-
sychotics (n=1), sedatives (n=1), mood stabilizers (n=1),
escitalopram (n=1), nefazodone (n=1), paroxetine (n=1),
SNRI (n=1), tricyclic (n=1), benzodiazepines (n=1), atyp-
ical antipsychotics (n=1), clozapine (n=1), olanzapine
(n=1), quetiapine (n=1), risperidone (n=1), lamotrigine
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Dosages/time psychotic anxiety depression insomnia bipolar disorder delirium
symptoms
sedatives NR/NR Goisis, 2023
(18]
hipnotics NR/NR Goisis, 2023
(18]
zolpidem NR/NR Mclntosh, 2010
[33]
lamotrigine NR/NR Freeman,
2016[15]
lithium NR/NR Siegel, 2022 [47]
Freeman, 2016
[15]
valproic acid NR/NR Freeman, 2016
[15]
haloperidol 0,5 mg x 3/1 week Mercan, 2005
[35]
atypical antipsy-  NR/NR Freeman, 2016
chotics [15]
aripiprazole 25 mg d/NR Rodrigues, 2014
[43]
olanzapine NR/NR Siegel, 2022 [47]
risperidone NR/NR Siegel, 2022 [47]
quetiapine NR/NR Siegel, 2022 [47]
clozapine NR/NR Siegel, 2022 [47]
antidepressants ~ NR/NR Goisis, 2023 [18]
SSRI NR/at least 1T month Hernandez- Hernandez- Siegel, 2022 [47]

sertraline

fluoxetine

citalopram
paroxetine
fluvoxamine
escitalopram

venlafaxine

clomipramine

before and through-
out the patient’s

IVF and contin-

ued 12to 14
weeks'gestation

10-50 mg/at least
6m

20 mg (5 studies)
to 60 mg (1 study)/
from 26 d to several
years °

NR/at least 6 m
NR/at least 6 m
NR/at least 6 m

5mg d for a week,
then 10 mg/

at least 30 days
before the first day
of the menstrual
cycle; 4 weeks dur-
ing IVF cycle, total
— 8 weeks or at least
6m

NR/at least 6 m

NR/at least 6 m

Nieto, 2017 [20]

,2016[10]

Cesta, 2016 [10]
Serafini, 2009
[46]

Cesta, 2016
Cesta, 2016
Cesta, 2016

Cesta, 2016
Aisenberg
Romano, 2019 [1]

[1
[1
[1
[1

Cesta, 2016 [10]

Cesta, 2016 [10]

Nieto, 2017 [20]

Cesta, 2016 [10]

Cesta, 2016 [10]
Keshavarz, 2020
[25]

Keshavarz, 2021
[26]
Ramezanzadeh,
2011[41]
Applegarth, 2015
[3]

Cesta, 2016 [
Cesta, 2016 [
Cesta, 201

6
Cesta, 2016 [
Aisenberg
Romano, 2019 [1]

10]
10]
10]
10]

Cesta, 2016 [10]
Mclntosh, 2010
[33]

Cesta, 2016 [10]
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Table 3 (continued)
Dosages/time psychotic anxiety depression insomnia bipolar disorder delirium
symptoms

amitriptyline NR/at least 6 m Cesta, 2016 [10]  Cesta, 2016 [10]
mianserin NR/at least 6 m Cesta, 2016 [10]  Cesta, 2016 [10]
mirtazapine NR/at least 6 m Cesta, 2016 [10]  Cesta, 2016 [10]
duloxetine NR/at least 6 m Cesta, 2016 [10]  Cesta, 2016 [10]
bupropion NR/at least 6 m Cesta, 2016 [10]  Cesta, 2016 [10]
agomelatine NR/at least 6 m Cesta, 2016 [10]  Cesta, 2016 [10]
anxiolytics NR/NR Goisis, 2023 [18]
diazepam 10-20 mg/NR Mclntosh, 2010

(33]

Roest, 2019 [44]
clonazepam 0.5 mg 2x day/3 w Rodrigues, 2014

[43]
Lorazepam 1 mg/NR Roest, 2019 [44]
Midazolam 7.5mg p.o;2-5mg Roest, 2019 [44]

iv, 5 mgim./NR

Temazepam 10 mg/NR Roest, 2019 [44]
Oxazepam 10-20 mg/NR Roest, 2019 [44]

NR not reported; w week; d day; m month; p.o. per os; i.v. intravenous; i.m. intramuscular injection
2 additionally cognitive-behavioral therapy was conducted

+ represents reporting in a single study

Related to ART  Semen: In 26 studies semen outcomes
were not considered. In the two remaining studies among
outcomes were: initial total motile sperm count and final
total motile sperm count — twice examined, initial total
volume (ml), initial concentration (M/ml), initial motility
(%), final total volume (ml), final concentration (M/ml),
and final motility (%) tested once.

(n=1), valproic acid (n=1), flumazenil (n=1), hipnotics
(n=1), naloxone (n=1), zolpidem (n=1).

Outcomes

The outcomes analyzed in certain studies are presented
in Supplementary Material, Table S8.

Table 4 Map of non-psychiatric indications of medications described in studies

Dosages/time sedation emergency ejaculation failure analgesia  anaesthesia
promethazine 5 mg/NR Ng, 2002 [37]
sertraline NR/NR Ly, 2009 [30]
amoxapine NR/NR Karibe, 2024 [24]
diazepam 1-10 mg, i.v. or 10-20 mg p.o./NR Elkington, 2003
[13]
Ng, 2002 [37]
midazolam 5-10 mg, i.v,; 0.05-0.06 mg/kg infusion/NR  Ben-Shlomo, 1999 Casati, 1999
[6] [9]
Elkington, 2003
[13]
temazepam 20 mg p.o/NR Elkington, 2003
[13]
naloxone NR/NR Elkington, 2003
[13]
flumazenil NR//NR Elkington, 2003
K]
methadone 5-7.5 mg,i.m/NR Roest, 2019
(44]
ketamine 0.75 mg per kg/NR Ben-Shlomo, 1999

(6]

NR not reported; p.o. per os; i.v. intravenous; i.m. intramuscular injection
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Cycle: In six studies number of oocytes was reported.

Efficacy: fertilization rate/pregnancy/positive concep-
tion was examined most frequently (10 times), and then
number of embryos biopsied (3 times), and implantation
rate (twice). Among single outcomes were: blastulation
rate, number of usable blastocysts, number of euploid
embryos, cycle cancellation rate, top quality embryos
presence, and percentage of zygotes developing to 8-cell
embryos,

Other: number of follicles punctured, transvaginal
ultrasound-guided oocyte retrieval duration, number of
harvested oocytes, number of initiated ART, day of trans-
fer, day 13 hCG value, day 15 hCG value.

Related to birth Live birth rate was examined in six
studies. Multiple pregnancy rates were tested in one
paper. Additionally, a spontaneous abortion rate was
examined three times, together with early pregnancy
loss, and miscarriage.

Related to mental state Among outcomes related to
mental states the most common one was severity of
symptoms (psychotic, anxious, and depressive). The
other outcomes include: sedation level, satisfaction level,
TNE-a levels, cortisol levels, relapse rate, inflammatory
biomarker predictors of relapse, relation between stress,
incidence of side effects, time taken to achieve Aldrete
score=10, and oxygen saturation.

Discussion

Summary of main results

This study sought to collect evidence regarding psy-
chopharmacotherapy among people undergoing ART.
The studies included in this review span over two dec-
ades, with the majority receiving non-industrial funding.
They encompass a variety of research designs and involve
nearly 750,000 participants, predominantly women
(99.9%) aged between 30 and 45 years. The total number
of participants is largely inflated due to the inclusion of
large registry studies, which significantly increases the
overall count. In contrast, the median sample size of 74
indicates that the majority of the studies had relatively
small participant groups, suggesting that smaller-scale
research is more common in this field. The most fre-
quently studied fertility treatments were IVF and Intra-
cytoplasmic Sperm Injection (ICSI), which were used
for various infertility reasons. Psychopharmacology was
primarily administered for the treatment of depression
and anxiety disorders. Among this, serotonin reuptake
inhibitors (SERT) were the most commonly studied class
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of drugs, with fluoxetine being the most frequently used
medication. Additionally, psychopharmacology was also
employed beyond typical psychiatric indications, most
notably for sedating patients. The psychiatric indications
were generally described in broad terms, and the medica-
tions used were typically first or second-line treatments.
These drugs were often administered at lower-than-
standard doses [5, 22, 36]. The most commonly reported
endpoints in the studies involved the efficacy of ART
procedures and the severity of psychiatric symptoms.

Overall completeness, applicability of evidence,

and identified gaps

While the studies cover a large sample size and diverse
geographic regions, the focus on predominantly women
participants limits the generalizability of the results to
other populations, such as men or non-binary individu-
als (gap #1). The existing literature on psychopharmaco-
therapy in individuals undergoing ART is characterized
by several important limitations. Psychiatric indications
were frequently reported in broad or nonspecific terms
(e.g.,"anxiety"without diagnostic clarification), and infor-
mation on medication dosing was often absent (gap #2).
This lack of clinical granularity limits the applicability of
findings, particularly given the nuanced dosing consid-
erations and off-label use that are often required in psy-
chopharmacological practice.

Moreover, there was substantial variability in study
designs, outcome measures, and reporting standards
(gap #3), which complicates comparisons across studies
and limits the generalizability of findings. A large pro-
portion of the included studies were observational, and
only approximately one-quarter were randomized con-
trolled trials—most of which compared pharmacologi-
cal interventions with placebo rather than active controls
(gap #4). These design-related limitations, along with
the risk of potential confounding in observational data,
underscore the need for more rigorous and standardized
research to inform evidence-based treatment recommen-
dations in this population.

The lack of reporting of the features ranged from 29%
to 54% (for general characteristics), from 7% to 43% - in
case of the description of the population, and 7% for the
medication section.

Substance use disorder (SUD), which was not analyzed
in papers included in our review, is another prevalent
issue in the general population [50] (gap #5). Epidemio-
logical data suggest that SUD during pregnancy remains
a significant concern, with varying prevalence depend-
ing on the type of substance and the population. Among
those seeking ART, the prevalence of SUD might be
underreported, partly due to the stigma and fear of legal
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or medical repercussions, which can lead to hesitancy in
disclosing substance use [17].

Additionally, we observed that medications are often
administered at lower-than-standard doses, with some
dosages falling significantly below the minimum clinically
effective level (gap #6). This cautious approach may be
primarily driven by concerns about the potential terato-
genic effects and other risks these drugs may pose to the
developing fetus [54], or generally better tolerance and
belief of the lower risk of side effects [11, 12, 23].

Nevertheless, several currently widely used medica-
tions were not discussed in primary studies, such as vor-
tioxetine, trazodone, buspirone (classified as Category B
in pregnancy by FDA, meaning animal studies have failed
to show any risks associated with its use during preg-
nancy [55]), and long-acting injectable (LAI) forms of
antipsychotics (gap #7).

Despite the inclusion of fertility preservation in numer-
ous studies and guidelines for patients with cancer [34,
42], we did not identify any studies focusing on the use
of psychopharmacology among this population in the
context of ART (gap #8). The absence of robust research
leaves a gap in knowledge regarding the safety, efficacy,
and appropriate dosing of psychiatric medications for
cancer survivors undergoing ART. This gap is particu-
larly concerning given the potential interactions between
cancer treatments, fertility preservation methods, and
psychopharmacology.

Implications for research

There is a clear need for more qualitative research to
explore the personal experiences, emotions, and deci-
sion-making processes of individuals undergoing ART
while using psychopharmacology. Qualitative studies
could provide deeper insights into how mental health
and fertility treatments intersect, helping to identify
patient needs, preferences, and challenges that are often
not captured in quantitative research. Additionally, large-
scale survey-based studies could gather comprehensive
data on the prevalence, attitudes, and outcomes related
to psychopharmacotherapy among diverse populations
undergoing ART, including men, non-binary individuals,
and cancer survivors.

Potential biases in the review process

Our definition of ART may be too narrow, potentially
excluding relevant studies. By only considering certain
types of ART (e.g., in vitro fertilization), we might over-
look studies that explore psychopharmacotherapy in
broader reproductive treatments, such as intrauterine
insemination or ovarian stimulation without IVFE. Addi-
tionally, by using the NbN classification system, we may
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exclude studies that examined psychopharmacology out-
side of this framework, even when the medication was
used for psychiatric indications.

Conclusions

There is generally little evidence on psychopharmaco-
therapy among individuals undergoing ART. Most of it
includes medication for depression and anxiety disor-
ders. Psychiatric medications may sometimes be used
for non-psychiatric purposes. The reporting in studies is
mostly poor.
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