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ARTICLE INFO ABSTRACT

Article history: Postpartum depression (PPD) is a mood disorder with depressive symptoms during perinatal period.
Received 14-05-2024 It negatively impacts women, child, family, and society and hence must be promptly diagnosed and
Accepted 18-09-2024 adequately treated. Etiopathogenesis of postpartum depression is not known but is hypothesized to be a
Available online 15-02-2025 complex interplay among various maternal, biological, psychosocial, and genetic factors. Maternal factors

encompass high or tender age at pregnancy, while the biological factors include fluctuation of hormones like
estrogen and progesterone during perinatal period and dysfunction of HPA-axis. Recognized psychosocial
factors are history of depression, symptoms of depression or anxiety during pregnancy, stressful life events
and postpartum blue symptoms, single status, lower educational level, multiple offsprings, poor marital
relationship and low socioeconomic status. Genetic variations in hemicentin-1 (HMCNI1) gene have been
found to have increased susceptibility to PPD. Women with PPD presents with fatigue, sadness anhedonia,
impaired concentration, irritability, guilt, psychomotor agitation, sleep disturbances and changes in appetite
and weight. Management of PPD is a multidisciplinary approach and encompasses complementary health
practices, psychological interventions, pharmacotherapy, and somatic therapy. Complementary health
practices are educating women about self-care and about growing treatment-seeking behaviour. Cognitive
behavioral therapy (CBT) and Interpersonal psychotherapy (IPT) are specifically adapted and well-studied
psychological interventions for PPD. Many drugs like antidepressants, estrogen and progesterone have been
used for long time for treatment of PPD but their use has not been approved by any regulatory authorities.
The First drug approved by U.S. Food and Drug Administration (US FDA) for PPD was brexanolone which
is an injectable. Zuranolone is recent addition to this approved category and is an oral one. Both brexanolone
and zuranolone are indicated for severe PPD where psychological interventions and antidepressants are
usually ineffective.
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1. Introduction postpartum blue and postpartum psychosis.! Postpartum
blue is relatively common with trivial mood symptoms
like feeling stressful, anxious, lonely, or weepy during
initial two weeks or so following baby’s birth. It is usually
self-limiting and does not require any specific treatment.>
Postpartum psychosis on the other hand, is severe mood
disturbance with psychotic symptoms which most often
require specific treatment.>

Women may experience depressive symptoms during
postpartum period. The symptoms range from mild
postpartum blue to major mood disorders such as
postpartum  depression and postpartum  psychosis.
Postpartum depression (PPD) must be differentiated from
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Postpartum depression (PPD) is a non-psychotic
depressive disorder that usually begin in perinatal period
and extends into post-natal period for a varied time-period.*
The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-V) defines postpartum depression
as a major depressive episode (MDE) with peripartum
onset when onset occurs within pregnancy or up to 4
weeks postpartum.” The World Health Organization
(WHO) defines the postpartum period as up to 1 year
after delivery.® PPD negatively impact the women, child,
family, and society.” Prevalence of PPD varies considerably
across and within the countries ranging from 4 to 25%.31°
The variability is substantially influenced by marital
status, education status, social and financial supports,
spouse care, violence from intimate partner, gestational
age, breast feeding, life stress, smoking and alcohol
intake, and living conditions.!! Post-partum depression
is not promptly diagnosed.'? If diagnosed, there is lack
strong evidences regarding treatment modality.!> RCTs
assessing therapeutic efficacy of various drugs in PPD
have conflicting results, therefore clinicians find difficulty
to decide drug therapy.'*!> Until recently, there was no
approved drug for PPD therefore drug therapy was mainly
based on drugs used for depression. It was March 2019 in
which for the first time a drug for PPD was approved by
U.S. Food and Drug Administration. This article presents an
updated review of drugs used for PPD aiming psychiatrists,
obstetricians, pharmacologists, general practitioners, and
psychologist/psychotherapist as target audiences.

2. Risk Factors

Maternal factors: High (> 35years) or tender maternal
age (adolescence), shorter gestational age, and gestational
diabetes have been found to be associated with increased
risk of PPD. 6

Psychosocial factors: Risk has also been found to be
high in women with low self-esteem, history of depression,
symptoms of depression or anxiety during pregnancy,
stressful life events and postpartum blue symptoms. !

African-American race, single status, lower educational
level, low occupational prestige, multiple offsprings,
poor marital relationship, intimate partner violence,
poor social support, low socioeconomic status, and
unplanned/unwanted pregnancy are the other recognized
risk factors. 1819

3. Etiopathogenesis

The etiopathogenesis of PPD is not well understood. It
assumed to be a complex interplay among biological,
maternal, psychosocial, genetic factors. We have already
discussed linkage of various maternal factors and
psychosocial factors with maternal mental health and
development of PPD. Other factors which need further

elaboration are-

3.1. Biological factors

1. Decline in estrogen and progesterone: Plasma level of
estrogen and progesterone are raised during pregnancy
and decline following delivery.?%?! Although, plasma
level of estrogen fluctuates during pregnancy and
after child birth, but estrogen treatment has not
been found successful on long-term basis.?? In this
context, role of low progesterone in causation of
PPD has been more explored and substantiated.”
Level of allopregnanolone (ALLO) a metabolite of
progesterone gradually rises during gestation and
sharply decline after delivery. An association of level
of ALLO and severity of PPD has been established. >*

2. Dysregulation of HPA axis: The Hypothalamic-
Pituitary-Adrenal (HPA) axis hormones which have
been most extensively investigated for their role in
etiopathogenesis of PPD are corticotrophin-releasing
hormone (CRH), adrenocorticotropic hormone
(ACTH), and cortisol.>> The placenta starts secreting
placental CRH (pCRH) at around 8 week of gestation.
This leads to progressive rise in CRH, ACTH and
Cortisol level over the course of gestation. The
cortisol gives negative feedback to hypothalamic
CRH but positive feedback to pCRH. This positive
feedback loop of cortisol to pCRH serve as biological
timer which ends with parturition.?® The pCRH, by
stimulating ACTH release and increasing cortisol
level, is assumed to initiate labour process and
facilitate parturition.”’” Normalization of these HPA
axis hormones starts within few days of delivery
and may take up to 12 weeks. Failure of HPA axis
hormones to get normalized within expected time
limit is postulated to be responsible for pathogenesis
of PPD.?® A systematic review including perinatal
women as well as rodents found no clear association
between maternal plasma cortisol and perinatal
depression. 2’

3. Low oxytocin level: In normal pregnant women,
oxytocin level remains raised from 35 week of
gestation till 6 months postpartum. However, in women
with PPD, level decline from 38" of gestation to
two days postpartum. Therefore, lower serum oxytocin
level has been assumed to be associated with an
increased risk of PPD. 3% However, a recent metanalysis
found this association controversial. 3!

4. Thyroid  dysfunction: = Auto-immune  thyroid
dysfunction has been linked to the physiological
changes that occur in the women after child birth.3?
Presence of thyroid peroxidase antibody (TPOAD)
antibody during pregnancy has been linked to
development of PPD and may serve as a biomarker
and as well as potential target for pharmacotherapy. >3
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3.2. Genetic factors

Evidences suggests clustering of PPD cases in family
and twin pregnancy.>* Certain genetic variations such
those involving chromosome 1q21.3-q32.1, 9p24-p22.3
and hemicentin-1 (HMCN-1) gene have been recognized
as genetic basis of susceptibility to PPD. Some these
have binding sites for estrogen, suggesting a possible of
role of estrogen in pathogenesis of PPD through genetic
mechanism. 3

3.3. Role of immune function

Role of immune system in etiopathogenesis of PPD is
yet to be delineated. Certain anti-inflammatory cytokines
having their role in immunosuppression have been found
elevated during pregnancy and assumed to be protective
for foetus. But soon after parturition the immune system
turns pro-inflammatory and remain so for many weeks.
Many immunologic parameters such as regulatory T
cells, CXCR1, CCR2, MNPI, CDl1a, and neopterin have
been investigated for role in pathogenesis of PPD. An
increase in regulatory T cells, decrease in CXCRI, and
elevated neopterin level during perinatal period in mother
with symptoms of PPD are important findings. These
immunologic parameters are thus being further investigated
as potential immune biomarker for PPD. 36

4. Signs and Symptoms

Many symptoms of PPD are common with those of major
depressive disorder (MDD). Women with PPD presents
with fatigue, sadness anhedonia, impaired concentration,
irritability, guilt, psychomotor agitation, sleep disturbances
and changes in appetite and weight.3” In severe PPD,
the women may develop suicidal thoughts3® and the child
may be exposed to a risk of child abuse®® or even
infanticide.*° Postpartum depression significantly increases
maternal suicide and risk is further increased by other co-
morbidities. *!

5. Screening

Studies reveals PPD is still under-detected and hence under-
treated.*> There is paucity of robust national screening
programs particularly in developing nations.*3 Various
society, committee, association, and organisation associated
with postpartum depression recommends screening, early
detection, and prompt treatment.** The American College
of Obstetrician and Gynecologists recommends use of
Edinburgh Postnatal Depression Scale (EPDS) for screening
of PPD which is the most extensively and highly validated
screening tool for PPD.% Other commonly used scales
are the Patient Health Questionnaire-9*° and the Beck
Depression Inventory. 4

6. Treatment

Management of PPD often requires a multidisciplinary
approach. Various treatment strategies include-

6.1. Complementary health practices

Educating the women about self-care and about growing
treatment-seeking behaviour as soon as symptom develops,
is the basic health practice.*® Sleep protection is an
act of ensuring maternal sleep. Infant behavioral sleep
intervention increases amount of maternal sleep and may
improve symptom, if the cause of depressed mood is sleep-
deprivation resulting from infant care.*® Many evidences
support benefit of aerobic exercise in improvement of
PPD symptoms.>*>! Identification and alleviation of social
stressor are the key steps and should never be missed.
Psychosocial supports such as peer support and counselling
from a professional are the other health practices that
should be given to the women. These health practices
unequivocally benefit all women with mild PPD and are
accepted by most women, particularly the pregnant ones.>>
Therefore, these practices must be applied to all cases of
mild to moderate PPD before stepping up to next treatment
modality.

6.2. Psychological interventions

Several psychological interventions have been evaluated
for effectiveness in postpartum depression. Among these,
Cognitive Behavioral Therapy (CBT)>* and Interpersonal
Psychotherapy (IPT)> have been most extensively
evaluated and widely used. These interventions are next
level approaches and have of demonstrated proven benefit
in PPD both on short-term and long-term basis. Another
type of psychological intervention, dynamic therapy has
also been found effective.>’

6.3. Pharmacotherapy

6.3.1. Drugs not approved by regulatory authorities
(Evidence-based)

Until recently there was no approved treatment for PPD.
Therefore, traditionally the treatment of PPD was adapted
from that of major depressive disorder (MDD). Following
classes of drugs have been used-

6.3.1.1. Antidepressant drugs.

1. Selective Serotonin Reuptake Inhibitors
(SSRIs): SSRIs are the most thoroughly studied
antidepressants.”® Highest evidences are in the
favour of sertraline and fluoxetine.58,59 Others like
paroxetine,>’ fluvoxamine,>® and escitalopram> have
also been supported by RCTs. SSRIs have also been
found to be safe for infants; highest evidence is with
sertraline and hence, has been used in nursing mothers
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with PPD. %

2. Selective  Norepinephrine  Reuptake Inhibitors
(SNRIs): Use of SNRIs in PPD has not been supported
by any RCT. !

3. Tricyclic Antidepressants (TCAs): An RCT
demonstrated efficacy of nortriptyline in PPD

and was found safe also for infant. %2

Although many RCTs evaluated effectiveness of
antidepressant in PPD, findings have been equivocal.
A meta-analysis of eleven RCTs analysing efficacy and
safety of antidepressants versus any other treatments or
placebo in women with depression in the first 12 months
postpartum concluded SSRIs to be beneficial in compared
with placebo but not significantly better than other
treatments.%> A systematic review of six RCTs analysing
efficacy of antidepressants in comparison with other
treatments or placebo found SSRIs to be superior to placebo
but not to other treatments.%* A meta-analysis incorporating
same studies concluded that although efficacy of SSRIs
was superior to placebo but the quality of evidences was
low and insufficient to support their use for PPD.% Despite
ambiguous findings, there has been a consensus supporting
antidepressant use in treatment of mild to moderate cases
of PPD.

6.3.1.2. Hormonal therapy.

1. Estrogen: Current evidences on the use of estrogen in
PPD is limited. In a double-blind, placebo-controlled
trial, women receiving transdermal estradiol showed a
greater and rapid improvement in depressive symptoms
over 1*Y month of treatment, but none of the two
groups achieved complete remission.® In another
RCT comparing transdermal estradiol with placebo,
an inference could not be made because study was
stopped prematurely owing to serum estrogen level not
reaching expected level.?> More powered RCTs are
needed to generate evidences for the use of estrogen
in PPD.

2. Progestins: A double-blind randomized placebo-
controlled trial found norethisterone enanthate injected
within 48 hours of delivery was associated with an
increased risk of developing postpartum depression. %’
Another RCT evaluating risk of PPD associated with
postnatal contraceptive depot medroxyprogesterone
acetate (DMPA) in comparison intrauterine device
(IUD) injected or implanted within 48 hours of
parturition found DMPA to have an increased risk of
PPD in comparison with TUD.%® A metanalysis of
two RCTs analysing effects of estrogen and progestins
in comparison with placebo or usual care to prevent
or to treat PPD concluded that synthetic progestin
like norethisterone enanthate is associated with an
increased risk of PPD and should be used cautiously
as contraceptive in postpartum period. *

6.3.2. Drugs approved by US FDA

6.3.2.1. Brexanolone. Indication: = Brexanolone  was
approved by the U.S. Food and Drug Administration on
March 19, 2019 for the treatment of postpartum depression
in adult women. It was the first drug approved by U.S.
FDA specifically for postpartum depression. Because of
promising response during clinical trial, the FDA has
given brexanolone a ‘Priority Review’ and ‘Breakthrough
Therapy Designation’ for the treatment of PPD.”°

Dose and route: Brexanolone is administered as a
continuous IV infusion over a total of 60 hours. The
recommended dosing schedule is as follows-

0-4 hours: Initiate infusion at 30 mcg/kg/hour.

4-24 hours: Increase infusion rate to 60 mcg/kg/hour.

24-52 hours: Increase infusion rate to 90 mcg/kg/hour.

52-56 hours: Decrease infusion rate to 60 mcg/kg/hour.

56-60 hours: Decrease infusion rate to 30 mcg/kg/hour.

However, a reduction to 60 mcg/kg/hour may be
considered for patients who do not tolerate 90 mcg/kg/hour.

Efficacy: The efficacy of brexanolone was demonstrated
by three placebo-controlled trials. The trials included
participants with moderate to severe postpartum depression
who received 60-hour continuous infusion of brexanolone
or placebo. Also, the participants were followed for four
weeks. The primary efficacy outcome was the mean change
from baseline in depressive symptoms as measured by a
reduction in Hamilton Depression Rating Scale (HAM-
D) scores. In all the studies, brexanolone demonstrated
superiority to placebo in improving depressive symptoms at
completion of first infusion. The superiority of brexanolone
to placebo was also observed at the end of follow-up
period.”!

Mechanism of action: Brexanolone is an aqueous
formulation of allopregnanolone. Allopregnanolone is a
major metabolite of progesterone metabolism produced by
the brain corpus luteum and placenta during pregnancy.
Reduced level of allopregnanolone in the peripheral blood
or cerebrospinal fluid has been found to be associated with
increased risk of anxiety and depression and elevated serum
level is assumed to lower the risk. Plasma allopregnanolone
level keeps on increasing during pregnancy peaking
around delivery and falls precipitously after delivery.
Downregulation of GABA 4 receptors in response to falling
hormone level is believed to contribute to symptoms of
PPD. Thus, allopregnanolone is thought to underlie the
pathogenesis of PPD.”?> Allopregnanolone is an inhibitory
neuroactive steroid (neurosteroid) that act as positive
allosteric modulator on GABAA-receptor and causes net
inhibitory effect. Allopregnanolone has activity on all
GABAA-receptor isoforms, but has greatest potentiation of
those containing §-subunit. Although not fully understood,
brexanolone is assumed to modulate GABAA-receptors and
enhance GABAergic activity.”> Animal studies have shown
that female mice with decreased ¢J-subunit-containing
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GABAA-receptors developed depression-like behaviours
and were deficit in maternal care which closely mimic
PPD.”* Another animal study demonstrated improved PPD
behaviours following the administration of drugs which
potentiate GABA A-receptors. 7>

Pharmacokinetics: Oral bioavailability of brexanolone is
less than 5% and therefore, administered intravenously. Its
volume of distribution is approximately 3L/kg. and plasma
protein binding is >99%. The half-life is approximately
9 hours. The drug is mainly metabolized by non-CYP
enzymes via 3 reactions- ketoreduction, glucuronidation and
sulfation and none of the metabolites are pharmacologically
active. No studies have specifically evaluated the interaction
of other drugs with it.”®

Safety: Serious side effects were reported by trial
participants which include excessive sedation, sleepiness,
sudden loss of consciousness, dry mouth and facial flushing.
Patients must be monitored for excessive sedation and
sudden loss of consciousness and have continuous pulse
oximetry monitoring. The need for these steps is addressed
in a Boxed Warning in the drug’s prescribing information.
Patients should be advised not to drive, operate heavy
machinery, or do other dangerous activities until the
drowsiness has completely vanished. It is recommended for
health care providers to consider changing the therapeutic
regimen, including discontinuing brexanolone in patients
whose PPD becomes worse or who experience emergent
suicidal thoughts and behaviours. Because of this safety
concern, brexanolone has been approved with a “Risk
Evaluation and Mitigation Strategy (REMS)” and is only
available to patients through a restricted distribution
program at certified health care facilities where the health
care providers can monitor the patients.”’ Nothing is
known about the safety of the brexanolone for unborn
baby and the drug is secreted in milk. Therefore, treatment
with brexanolone during pregnancy or lactation should be
considered when benefit outweighs the risk.”®

6.3.2.2. Zuranolone. Indication: The U.S. Food and Drug
Administration approved zuranolone (Zurzuvae®), the oral
medication to treat PPD. The efficacy of brexanolone for
treatment PPD has been demonstrated in two randomized,
double-blind, placebo-controlled, multicentre trails. In one
trial, women with major depressive symptoms received
50mg of zuranolone or placebo once daily in the evening
for 14 days’® while in another trial the trial participants
received 30 mg of zuranolone or placebo for 14 days.%°
Patients in both studies were monitored for at least four
weeks after the 14-day treatment. Patients in zuranolone
groups showed significantly more improvement in their
symptoms compared to those in the placebo groups.
Treatment effect was maintained at Day 42-four weeks after
the last dose of zuranolone.

Mechanism of action: Zuranolone is a positive allosteric
modulator of synaptic and extra-synaptic GABA4

receptors. 8!

Dose: 50 mg; once daily in the evening for 14 days with
fatty meal.

Adverse effects: The most common side effects include
drowsiness, dizziness, diarrhea, fatigue, nosopharyngitis
and UTI. Other important side effects are suicidal thoughts.

Caution: The label contains warning that zuranolone
can impair a person’s ability to drive and perform other
potentially hazardous activities. So, patient should not drive
or operate heavy machinery for at least 12 hours of taking
zuranolone.

6.3.3. Somatic therapy

Candidates for somatic therapy are those with moderate
to severe depression in whom psychotherapy and/or
antidepressants  fail to induce remission or are
contra-indicted. It can be administered as a stand-
alone treatment or combined with psychotherapy
and/or psychopharmacotherapy. Various techniques of
somatic therapy are- seizure therapies which include
electroconvulsive therapy (ECT) and magnetic seizure
therapy; non-invasive techniques which encompasses focal
brain stimulation therapies such as repetitive transcranial
direct current stimulation, and cranial electric stimulation;
and surgical approaches which include vagus nerve
stimulation, epidural electrical stimulation, and deep brain
stimulation. Electroconvulsive therapy (ECT) becomes
one of the most effective tools for women with severe
depressive symptoms including suicidal thoughts and
psychotic symptoms and being safe in pregnancy, is
particularly useful during antenatal period. Requirement
of general anaesthesia and some side effects like memory
impairment limits usefulness of ECT in PPD and should be
chosen as the last resort. > Management algorithm for PPD
(Figure 1).

7. Summary

Many drugs have been evaluated for their efficacy in PPD.
Antidepressants and hormones have been more extensively
investigated. Among these, although not approved by
any regulatory authorities, antidepressants are still being
used for mild to moderate cases who fail to respond to
psychosocial and psychological psychotherapy. Somatic
therapies such as electroconvulsive therapy are used of
severe depressive symptoms. SSRIs followed by SNRIs are
the first line drugs. U.S. FDA has approved brexanolone,
an injectable and zuranolone, an oral drug for their use in
severe PPD. Somatic therapies such as electroconvulsive
therapy are used for women with severe depressive
symptoms.



6 Pallavi et al. / Indian Journal of Obstetrics and Gynecology Research 2025;12(1):1-9
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y
Treat as
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RPR, UDS depression
- |
Document risk factors and
continue to m.onltor for + Urine Drug Screen Encourage Social Support and Healthy
depression (Refer to ANGELS Guidelines for Illicit Behaviours:
Stbstance Abuse) 1) Compliance with Prenatal Care
2) PNV and/or Folic Acid
+ Nicotine Use 3) Adequate Rest/Sleep
(Refer to ANGELS Guidelines for Illicit i P iy
SubstameeAbue) 4) Appropriate Exercise/Activity
. History of previous treatment Is patient willing to accept No
for depression? Yes [ treatment for depression?
Yes | Prior Trefatn;ent » No Document
Effective? education about
¢ depression, and
: r r " continue to
"Effective Treatment= Relative Safety+ Available+ Affordable )
1) Evaluate monitor
reproductive safety

information of prior
treatment.
2) Risk/Benefit F 2 s Non-Pharmacological
4 actors to consider in treatment
Assessment for Eéi?rtroconvulswe therapy selection: -Relaxation, stress reduction,
i meditation
=afe In pregnancy -Supportive psychotherapy

prior treatment. 1) Appropriate for current

3) Initiation of prior Usei symptom
-Use in severe cases or Rx ymptoms
treatment if failures 2) Reproductive safety data -Interpersonal psychotherapy
o 5 . (IPT)
indicated and -Limited availability 3) Data in breast feeding . .
available. 4) Affordability/Health Care —C:gnltlveCBehavmural
(Refer to Treatment Tips in Covemge TC erafy (T:T)
IManagement Section) -Louples erapy
-Bright Light Therapy
¢ -Transcranial Magnetic

Stimulation (TMS)

Pharmacological

* SSRIs, SNRIs, TCAs

(Refer to Treatment Tips in Management Section)
* Brexanolone (Zulresso)

-Postpartum use only

-Hospitalization required

® Zuranolone

Follow up every 2-4 weeks to assess response; for medications, adjust dose as needed based on response and side effects.

Figure 1: Guidelines for evaluation and treatment of women with depression during perinatal period. (Adapted from The Antenatal and
Neonatal Guidelines, Education and Learning System (ANGELS). Management of depression during perinatal period. www.angelsguideli
nes.com.) (Abbreviations: CBC: Complete blood count; CMP: Comprehensive metabolic panel; TSH: Thyroid stimulating hormone; RPR:
Rapid plasma regain; UDS: Urine drug screen, PNV: Prenatal vitamin; SSRI: Selective serotonin re-uptake inhibitors; SNRI: Serotonin/
norepinephrinere-uptake inhibitors.)
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