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ABSTRACT

Introduction

Postpartum depression (PPD) is a severe mood disorder that affects approximately 1 in 7
women and 1 in 10 men, often occurring in the first year after childbirth. Its etiology is
multifactorial, including hormonal changes, genetic predisposition, and environmental
stressors, though its true prevalence is likely underestimated due to stigma and underreporting.
Symptoms include persistent sadness, irritability, emotional instability, and difficulties in
parenting, often accompanied by neglect of self-care and potential suicidal ideation. Untreated

PPD can have long-term consequences for maternal-child relationships, child development,
2



and maternal health, including increased suicide risk. The condition remains underdiagnosed
and undertreated due to stigma and systemic barriers to care. Zuranolone, an oral neuroactive
steroid and positive allosteric modulator of GABA-A receptors, has recently garnered
attention as a novel therapeutic option with the potential to target these underlying

pathophysiological mechanisms.

Aim of the study

The aim of this study is to provide a comprehensive review of the therapeutic efficacy, safety,
and pharmacological characteristics of Zuranolone in the treatment of postpartum depression
(PPD), with focusing particularly on its mechanism of action, pharmacokinetics and clinical

trial outcomes.

Materials and methods
A systematic literature review was conducted using PubMed and other medical databases.
Keywords included "postpartum depression,”" "zuranolone," "GABA-A modulators,". Data

from clinical trials, reviews, and pharmacological studies were analyzed.

Conclusions

Zuranolone has provided significant efficacy with a very rapid onset of action in the reduction
of symptoms in postpartum depression and long-term improvements observed over several
weeks. Its mechanism of action, targeting GABAergic dysregulation, offers a novel
therapeutic pathway for addressing postpartum psychiatric disorders. Future longitudinal

studies are required to explore its long-term impact on maternal mental health.

Keywords: postpartum depression, zuranolone, GABA A modulators

Introduction

Postpartum depression (PPD), also called postnatal depression, is a mood disorder that can
occur in the mother and father after the birth of a child. It is estimated that postpartum
depression affects about 1 in 7 women [1] and about 1 in 10 men [2]. The estimated time of
onset of postpartum depression is from 2 to 8 weeks after delivery, but it should be noted that
it can appear up to a year after the birth of the child [3]. The causes of postpartum depression

may be hormonal changes, genetic predisposition and/or environmental factors. However, it



should be noted that the number of people suffering from this mood disorder is
underestimated due to stigmatization and concealment of symptoms by patients [1]. PPD is
characterized by feelings of persistent sadness, irritability, emotional lability, difficulties in
caring for the child and in coping with daily duties, neglect of appearance and hygiene, etc.
Suicidal thoughts may occur in the course of postpartum depression [4]. Behavioral elements
that may be noticed by third parties and considered alarm symptoms include persistent crying,
lack of bonding with the child, and doubts about one's ability to care for oneself and the child
[3]. Studies indicate that postpartum depression is not limited to women — it can also affect
young fathers [2]. It manifests itself through feelings of depression, chronic fatigue, excessive
stress, and anxiety, as well as changes in appetite and sleep quality. These are symptoms
similar to those observed in mothers suffering from this condition [2, 5]. The risk of
postpartum depression in fathers is higher in the case of young people who have had
depressive episodes and are experiencing conflicts in their relationships or financial problems.
This type of disorder in fathers, also known as paternal postpartum depression, can negatively
affect both family relationships and the emotional development of the child, as is the case for
mothers struggling with this condition [5]. Long-term studies indicate that this condition can
have a lasting impact on both the development and growth of the child and its bond with the
mother, as well as on the mental health of women in the long term [6, 7]. In the course of an
episode of postpartum depression, patients may become blocked and reluctant to become
pregnant again [8]. Studies have shown that the leading cause of maternal death in the first

year after childbirth is death by suicide which may be related to untreated PPD [9].

Diagnostic Criteria

Postpartum depression (PPD) is diagnosed according to the same criteria as major depressive
disorder (MDD). The condition must represent a distinct change from the individual's baseline
functioning, and its onset must occur during pregnancy or within four weeks postpartum,
though some experts propose extending this timeframe to up to one year postpartum.
Diagnosis requires the manifestation of at least five symptoms lasting for a minimum of two
weeks [10]. Symptoms of postpartum depression typically include severe fatigue, sleep and
appetite disturbance, irritability, anxiety, feeling overwhelmed, difficulty bonding with the

baby, thoughts of self-harm or harming the baby [1, 10]



Risk Factors

The exact mechanisms underlying postpartum depression (PPD) remain unclear, although it is
considered a multifactorial condition involving genetic, hormonal, psychological, and
environmental factors [11]. A family or personal history of depression is among the strongest
predictors of PPD [1]. Hormonal fluctuations, particularly estrogen and progesterone
postpartum contribute to emotional instability [12]. Psychosocial influences, including
unplanned or unwanted pregnancies, unresolved trauma, a history of abuse, relationship
conflicts, lack of social support and cultural pressures to meet idealized maternal roles, are
also strongly associated with PPD [1, 11]. Negative events, such as pregnancy complications,
prolonged labor, or unexpected medical challenges, are strongly associated with PPD [12], as
are breastfeeding difficulties, advanced or adolescent maternal age, chronic stress, and sleep

disruptions.[13, 14].

Consequences

For mothers, untreated PPD may serve as a precursor to chronic or recurrent depressive
episodes, resulting in reduced ability to bond with their child, and long-term psychosocial
difficulties [13]. One of the most alarming risks associated with PPD is suicide, which is a
leading cause of mortality in the postpartum period [9, 15]. Maternal mental health
significantly impacts the quality of care provided to the infant, children of mothers with
untreated PPD face heightened risks of emotional, social, and developmental disruptions [11].
The lack of proper bonding can contribute to attachment disturbances, behavioral problems,
and an increased possibility of psychiatric disorders during adolescence [1, 15, 16].
Additionally, partners of affected mothers often report higher levels of stress and relationship
dissatisfaction, which can weaken the marital bond and negatively impact the effectiveness of
co-parenting [12]. Siblings may experience feelings of neglect due to the changes in the
household environment. Addressing this risk requires a multipronged approach, including
improved screening for PPD during and after pregnancy, and ensuring that mothers receive
comprehensive care. Without treatment, the consequences of PPD can be devastating,

affecting not only the mother but also her child and family.

2. Treatment Options for Postpartum Depression
The treatment of PPD depends on the severity of the symptoms — mild and moderate

depression is treated with psychotherapy, counseling, and support groups [1]. In cases of



severe postpartum depression resistant to psychotherapy, antidepressant medications are

necessary [1, 12].

< Treatment of postpartum depression >

]

f i
< Psychotherapy > < Pharmacotherapy )

CBT (Cognitive Behavioral Therapy) SSRI: Sertraline, Fluoxetine, Escitalopram,

IPT (Interpersonal Therapy) Paroxetine, Fluvoxamine

Psychodynamic Therapy SNRI: Venlafaxine, Duloxetine

MBCT (Mindfulness-Based Cognitive Therapy) TCA: Nortriptyline

Group Therapy Novel Treatment Options: Brexanolone,
Zuranolone

Source: [12, 13, 17, 18]
The first-line pharmacological treatment for PPD treatment are the selective serotonin
reuptake inhibitors (SSRIs), enhancing serotonin levels to alleviate depressive symptoms. For
patients who do not respond to SSRIs or in cases where their use is contraindicated, serotonin-
norepinephrine reuptake inhibitors (SNRIs) represent an effective alternative [12, 13]. While
SSRIs and SNRIs are recognized for their efficacy, they often require several weeks to show
therapeutic effects, posing challenges for mothers in urgent need of relief [19]. If SSRIs or
SNRIs are contraindicated, the use of tricyclic antidepressants (TCAs) [12], such as
Nortriptyline may be considered. However, TCAs are associated with a heightened risk of
overdose and a wider profile of potential side effects, necessitating careful consideration and
monitoring [17]. Electroconvulsive therapy (ECT) is a highly effective treatment for severe
postpartum depression [14], particularly in cases involving psychosis, suicidal ideation, or
resistance to other therapeutic interventions [18]. Brexanolone and zuranolone are innovative
neuroactive steroids that modulate the GABAAa receptor, offering new hope for patients with
postpartum depression (PPD), particularly those resistant to traditional therapies [1, 21]
However, brexanolone has a relatively high cost and it is difficult to use as a first line
medication as it needs to be administered as a continuous intravenous infusion over 60 hours
(2.5 days), while patients are monitored [22, 23]. Zuranolone, a novel neurosteroid with a

mechanism similar to brexanolone, provides a convenient and less invasive oral option [24].



Zuranolone as a New Treatment Option

Clinical Trials and Efficacy

Clinical trials assessing zuranolone have provided compelling evidence of its efficacy as a
rapid-acting, short-course oral treatment for postpartum depression (PPD). Published in 2023,
double-blind phase 3 trial on zuranolone (50 mg/day) for postpartum depression (PPD)
included 200 patients, with 196 receiving the study drug or placebo. The demographically
diverse population (38.3% Hispanic/Latina, 21.9% Black/African American) showed rapid
and sustained improvements in depressive symptoms, with effects evident by day 3 and
lasting through day 45. Zuranolone significantly reduced depression severity (HAM-D, CGI-S,
MADRS) compared to placebo, with efficacy observed regardless of concomitant
antidepressant use. Generally well tolerated, common adverse events included sedation,
drowsiness, and dizziness. Although limited by a short observation period, lack of
breastfeeding data, and potential patient heterogeneity, zuranolone shows promise as the first

oral, fast-acting, short-course treatment for PPD [24].

The phase 3 MOUNTAIN study evaluated the efficacy and safety of zuranolone in patients
with major depressive disorder (MDD). While the primary endpoint—change from baseline
(CFB) in Hamilton Depression Rating Scale-17 (HDRS-17) at day 15—was not met for either
the 20 mg or 30 mg doses compared to placebo, secondary and exploratory analyses revealed
promising trends. Zuranolone 30 mg demonstrated significant reductions in depressive
symptoms in patients with more severe baseline depression (HDRS-17 > 24) and those with
measurable plasma levels of the drug, with improvements evident as early as day 3. The
safety profile was favorable, with common adverse events including drowsiness and dizziness,
and adherence was high (98.3%). Limitations included a robust placebo response, stringent
inclusion criteria, and undetectable plasma levels in 9% of patients, possibly affecting results.
Despite these challenges, zuranolone’s rapid onset and favorable tolerability suggest its
potential as a novel, short-course treatment for MDD, warranting further research with higher

doses, broader populations, and repeat treatment options [25].

A randomized, double-blind, placebo-controlled trial performed in 2021 evaluated the efficacy,

safety, and tolerability of zuranolone (30 mg daily for 2 weeks) for postpartum depression



(PPD) in women aged 18-45, conducted across 33 U.S. centers. A total of 153 participants
were randomized (78 to zuranolone, 73 to placebo), and outcomes were assessed up to day 45
post-treatment. The primary endpoint was a change in HAMD-17 total score at day 15, with
secondary measures including anxiety (HAM-A), depressive symptoms (MADRS), global
improvement (CGI-I), and maternal functioning (BIMF). Zuranolone showed rapid
antidepressant effects by day 3, sustained through day 45. At day 15, the HAMD-17 score
reduction was significantly greater in the zuranolone group than in the placebo group (—17.8
vs. —13.6; least-squares mean difference: —4.1; 95% CI, —6.9 to —1.5; P = .003). Zuranolone
also led to higher remission (45% vs. 23%) and response rates (72% vs. 48%). Improvements
were observed in anxiety, global functioning, and maternal functioning. The treatment was
generally well tolerated, with no serious adverse events related to withdrawal, worsening
depression, or loss of consciousness. The study confirmed zuranolone’s potential as a rapid
and effective therapy for PPD, addressing depressive symptoms, anxiety, and maternal
functioning. While the results support the use of neuroactive steroid GABAa receptor
modulators (NAS GABAAR PAMs) in PPD, limitations include the short follow-up (45 days)
and the exclusion of breastfeeding participants. Further research is needed to assess long-term

effects and breastfeeding safety [26].

Conducted in 2023, a systematic review of Pubmed, Embase and Cochrane evaluated the
efficacy and safety of zuranolone in treating postpartum depression (PPD). A comprehensive
search identified two randomized controlled trials with 346 women aged 1845 years
diagnosed with major depression during late pregnancy or shortly after delivery. Participants
received either zuranolone (30 mg or 50 mg) or a placebo. Zuranolone demonstrated
significant improvements compared to placebo in key outcomes: higher Clinical Global
Impression (CGI) response rates (OR 2.31; p<0.001), reduction in depression severity
measured by the Hamilton Depression Rating Scale (HAM-D) at 15 and 45 days, increased
remission rates at 3, 15, and 45 days, and greater reductions in the need for additional
antidepressants (OR 13.74; p=0.002). Safety analysis showed an increased risk of sedation
with zuranolone, particularly at the 50 mg dose, while other adverse events like dizziness,
headache, and nausea were not significantly different between groups. The included studies
were deemed to have a low risk of bias. This analysis highlights zuranolone’s potential as a
convenient and effective oral treatment for PPD, contrasting with the intravenous-only

brexanolone. However, the limited number of trials, short follow-up (45 days), and the



absence of long-term safety data emphasize the need for additional research to confirm these

findings in diverse populations and assess long-term outcomes [27].

In summary, the clinical trials on zuranolone indicate its promising role as an effective and
rapid-acting treatment for postpartum depression (PPD). The 2023 phase 3 trial demonstrated
significant improvements in depressive symptoms among a diverse patient population, with
benefits evident as early as day 3. Similarly, the 2021 trial confirmed zuranolone’s efficacy in
reducing depression severity, enhancing remission and response rates, while also improving
anxiety and maternal functioning. Although the systematic review further validated these
findings and highlighted the potential of zuranolone as a convenient oral alternative to
intravenous brexanolone, it also acknowledged the limitations of short follow-up periods and
the need for more extensive studies to evaluate long-term safety and effectiveness. Overall,
zuranolone represents a promising advancement in the treatment landscape for PPD,
warranting further investigation to fully understand its benefits and potential applications in

broader populations.

Indications

Zuranolone, marketed under the brand name Zurzuvae, is a groundbreaking medication
approved by the U.S. Food and Drug Administration (FDA) in August 2023 for the treatment
of postpartum depression (PPD) in adult women [23].

Mechanism of Action

Zuranolone is a neuroactive steroid that functions as a positive allosteric modulator of both
synaptic and extrasynaptic GABAAa receptors, offering a different approach to treating
postpartum depression compared to traditional antidepressants such as SSRIs which target

serotonin pathways [28, 29].

Drug Interactions

Zuranolone is significantly affected by CYP3A4 enzyme activity [23]. Coadministration with
strong CYP3A4 inhibitors necessitates a dosage reduction of zuranolone, as these inhibitors
can increase the systemic exposure of the drug, potentially leading to enhanced effects and

adverse reactions.



Administration and Dosage

The recommended dosage is 50 mg once daily in the evening for a total duration of 14 days
[23], taken with fat-containing food to enhance absorptiog for a duration of 14 days.
Treatment should be initiated as soon as PPD is diagnosed with the adherence to the
prescribed dosing schedule for the optimal therapeutic outcome [1]. A notable advantage of
zuranolone is its ease of use. In contrast to brexanolone, which requires continuous infusion
over 60 hours under close medical supervision [19], zuranolone's oral route allows patients to
independently manage their treatment, thereby improving accessibility and reducing logistical

challenges [30, 31].

Side effects

Zuranolone is generally well-tolerated, with most side effects being mild to moderate in
severity. Commonly reported adverse events include somnolence, particularly affecting
activities such as driving for up to 12 hours post-administration [23]. Other side effects are

dizziness, headache, and gastrointestinal disturbances such as nausea and diarrhea [30].

Conclusions

Postpartum depression (PPD) remains a significant public health concern, impacting mothers,
children, and families. Despite advancements in diagnostic criteria and treatment modalities,
there is a pressing need for innovative therapies. Zuranolone, a novel neuroactive steroid and
GABAA receptor modulator, represents a promising addition to the PPD treatment, offering
potential for rapid symptom relief and improved outcomes. Continued research into

zuranolone's long-term efficacy, safety, and integration into clinical practice is essential.
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