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Abstract: Postpartum depression is one of the most common morbidities of childbearing, yet
itis underdiagnosed and undertreated with negative consequences for mother and offspring.
Despite the widespread use of standard-of-care antidepressants as the mainstay of treatment
for postpartum depression, there is limited evidence on their safety and efficacy due to their
slow onset of action and suboptimal outcomes. The emergence of gamma-aminobutyric
acidergic neuroactive steroids may offer faster response and remission times and improved
patient outcomes. This article reviews the evidence base for the efficacy of standard-of-care
antidepressants, hormonal therapeutics including progestins and estradiol, and gamma-
aminobutyric acidergic neuroactive steroids in the treatment of postpartum depression, as
well as the safety of infant exposure to these agents during lactation.

Keywords: antidepressant, brexanolone, estradiol, ganaxolone, lactation, neuroactive
steroids, pharmacotherapy, postpartum depression, progestin, treatment, zuranolone

Received: 24 May 2021; revised manuscript accepted: 23 November 2021.

Introduction

Postpartum depression (PPD) is one of the most
common morbidities of childbearing, bearing a sig-
nificant mental and public health concern. The
Centers for Disease Control and Prevention (CDC)
recently estimated the overall prevalence of PPD in
the United States to be 13%, with a range of 9.7—
23.5% by state.! Among women with PPD, 11.5%
develop symptoms antenatally, 66.5% develop
symptoms within 6 weeks of parturition, and 22%
develop symptoms within 12months of delivery.?
PPD symptom onset occurs most often within the
first few months of childbirth.3

The American Psychiatric Association’s (APA)
Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) categorizes PPD
as unipolar major depression along with the speci-
fier ‘with peripartum onset’” when the episode
begins during gestation or within 4 weeks follow-
ing childbirth.# Despite this limited time frame,
many experts define the postpartum period as the

first year after delivery.>® Women with PPD may
present with excessive worry about their baby and
feelings of being inadequate caregivers. A recent
study categorized perinatal depression into five
distinct subtypes (severe anxious depression,
moderate anxious depression, anxious anhedonia,
pure anhedonia, and resolved depression) based
on differences in symptom quality and time of
onset.”

Despite the high occurrence of PPD, it is under-
diagnosed and undertreated. Of women with
PPD, only 30.8% are identified in clinical set-
tings, 15.8% receive treatment, 6.3% receive ade-
quate treatment and 3.2% achieve remission.®
Untreated PPD can have short- and long-term
harmful consequences for mother and offspring,
includingdecreasedmaternalfunctioning,’maternal-
infant bonding difficulties,? lactation failure!! and
impaired cognitive,!? behavioral!®> and emotional!#
development of the child. Tragically, untreated
PPD is the greatest risk factor for maternal
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suicide,!> which is the leading cause of direct
maternal mortality in the first postpartum year.1©

Therapeutic interventions for PPD include
evidence-based psychotherapeutic, pharmaco-
therapeutic, neuromodulation, and hormonal
treatments. An APA taskforce recommends either
psychotherapy or antidepressants as first-line
treatment for mild-to-moderate PPD.!” Evidence-
based psychotherapies for PPD including cogni-
tive behavioral therapy and interpersonal
psychotherapy!®1° should also be considered as
an adjuvant to antidepressants in moderate-to-
severe PPD and in cases where women are reluc-
tant to take antidepressants.

Despite the widespread use of standard-of-care
antidepressants as the mainstay of treatment for
PPD, there is limited evidence on their efficacy
and safety, and treatment outcomes remain sub-
optimal due to their slow onset of action.
Treatment with emerging gamma-aminobutyric
acid (GABA)ergic neuroactive steroids (NAS),
including brexanolone [US Food and Drug
Administration (FDA) approved in PPD],
zuranolone (investigational) or ganaxolone (inves-
tigational), may offer faster response and remis-
sion times and improved patient outcomes. This
article reviews the evidence base for the efficacy of
standard-of-care antidepressants, hormonal thera-
peutics including progestins and estradiol, and
GABAergic NAS in the treatment of women with
PPD, as well as the safety of infant exposure to
these agents during lactation.

Method for the literature review

An electronic literature search was conducted in
April 2021 limited to published English language
manuscripts using Scopus, Web of Science,
PubMed, Embase and Cochrane. We identified
articles using the following key terms in various
combinations: postpartum, postnatal, puerperal,
depression, antidepressant, selective serotonin
reuptake inhibitor (SSRI), serotonin and norepi-
nephrine reuptake inhibitor (SNRI), noradrener-
gic and specific serotonergic antidepressant
(NaSSA), tricyclic or tetracyclic antidepressant
(TCA), monoamine oxidase inhibitor (MAOI)
and the name of each antidepressant.

Search terms
Postpartum OR post partum or postnatal or post
natal or perinatal or peri natal or puerp* or

Postpartum Period OR ‘postpartum care’ OR
Postnatal Depression OR Post-Partum Depression
OR Postpartum Depression OR Post-Natal
Depression OR Post Natal Depression OR
Puerperal Disorder* or ‘Postnatal Care’[Mesh] OR
‘Depression, Postpartum’[Mesh] OR ‘Postpartum
Period’[Mesh] or intrapartum or intra partum or
antepartum or ante partum

AND. Antidepressive Agents [tw] OR Antidepres-
sive Agents[pa] or Serotonin Uptake Inhibitors
[PA] OR Serotonin Uptake Inhibitors [tw] or
‘Serotonin Uptake Inhibitors’[Mesh] OR SSRIs
OR serotonin reuptake inhibitors or SSRIs sero-
tonin-norepinephrine reuptake inhibitors or ‘Sero-
tonin and Noradrenaline Reuptake Inhibitors’
[Pharmacological Action] OR ‘Serotonin and Nor-
adrenaline Reuptake Inhibitors’[Mesh] or SRNIs
OR ‘serotonin reuptake inhibitors’ or ‘Antidepres-
sive Agents’[Mesh] OR Brexanolone OR MAOIs
OR NASSAs OR TCAs or antidepress* or anti
depress* or MAOTI* or monoamine oxidase inhibit*
or ((serotonin or norepinephrine or noradrenaline
or nor epinephrine or nor adrenaline or neurotrans-
mitt* or dopamine*) and (uptake or reuptake
or re-uptake)) or noradrenerg* or antiadrenergic
or anti adrenergic or SSRI* or SNRI* or TCA*
or tricyclic* or tetracyclic* or heterocyclic* or
psychotropic* or the name of each antidepressant.

We managed records obtained from the search in
Covidence. Inclusion criteria were randomized
controlled trials (RCTs) of women with PPD
treated with antidepressants, progestin, estradiol
or GABAergic NAS during the first year after
childbirth, as well as systematic reviews and meta-
analyses that included these RCTSs or observa-
tional studies related to PPD treatment with the
aforementioned agents. One of three review
authors (YK) inspected abstracts resulting from
the search and assessed them for inclusion based
on the defined criteria. We excluded studies
focused on PPD prevention and PPD treatment
with only complementary, alternative, integrative,
neuromodulatory, and psychotherapy treatments.
Additional RCTs, systematic reviews and meta-
analyses were identified by reviewing bibliogra-
phies of articles identified within the search.

Search results

The electronic literature search yielded 292 arti-
cles after 79 duplicates were removed. This review
included the following RCTs from the search: 10
related to PPD treatment with standard-of-care
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Table 1. Antidepressant randomized clinical trials for the treatment of postpartum depression.

Study Intervention Trial length Sample size

Appleby et al.28 Fluoxetine, placebo, with each group added to either 1 or 6 12 week 87
counseling sessions

Misri et al.?’ Paroxetine alone, paroxetine plus cognitive behavioral 12 week 35
therapy

Wisner et al.26 Sertraline, nortriptyline 8-week comparative with 109

16-week continuation phase

Yonkers et al.?® Paroxetine, placebo 8 week 70

Sharp etal.% Various antidepressants (mostly selective serotonin 18 week 254
reuptake inhibitors), supportive counseling

Bloch et al.23 Sertraline, placebo, with each group added to brief 8 week 40
psychodynamic therapy

Hantsoo et al.?? Sertraline, placebo 6 week 38

Chibanda etal.?  Amitriptyline, group problem-solving therapy 6 week 58

Milgrom et al.?! Sertraline, specialized cognitive behavioral therapy program 12 week 45

O'Hara et al.20 Sertraline-case management, interpersonal psychotherapy, 12 week 162

placebo-case management

antidepressants20-2° (Table 1), two related to PPD
treatment with estradiol3%:3! (Table 2), two related
to PPD treatment with brexanolone,32:33 and
one related to PPD treatment with zuranolone3*
(Table 3). The following additional trials were
identified from the bibliographic reviews: one
related to estradiol?> and two related to progestin
PPD treatment3%:37 (Table 2). This review also
included the following systematic reviews and
meta-analyses from the literature search: three
related to PPD treatment with antidepressants,38-40
two related to PPD treatment with brexanolone#!-42
and two related to antidepressant use during lacta-
tion.43# The following additional systematic
reviews and meta-analyses that did not result from
the search were also identified by reviewing bibli-
ographies of articles identified within the literature
search: two related to PPD treatment with estra-
diol and progestins,*>-46 three related to antidepres-
sant use with lactation,*”*° and two related to the
use of progestin during lactation.3%:51

Evidence for standard-of-care

antidepressants for PPD

Antidepressants are indicated for moderate-to-
severe PPD, with SSRIs typically considered as
first-line therapy based on the perceived good

tolerability. However, the current evidence on
antidepressant efficacy for PPD treatment is lim-
ited by small number and sample size of RCTs
and the absence of long-term follow-up. In addi-
tion, the existing studies are heterogeneous in
design with few using a placebo control vs an
active comparator such as similar antidepressant
or psychotherapy. Ten RCTs evaluated the use of
antidepressants (mostly sertraline, fluoxetine, par-
oxetine and citalopram) for PPD treatment.20-2°
All of these RCTs used a specific antidepressant
except one which employed a variety of antide-
pressants (mostly SSRIs).2* Two RCTs used the
TCAs amitriptyline?® and nortriptyline.2®6 The
remaining RCTs used SSRIs: sertraline,20-23:26
paroxetine?>:27 and fluoxetine.2® No RCTs have
evaluated the use of SNRIs, bupropion, mirtazap-
ine, trazodone, nefazodone, MAOIs or TCAs
(except nortriptyline and amitriptyline) for PPD
treatment.

While several RCTs support antidepressant effi-
cacy in PPD treatment, results have been mixed.

A meta-analysis of three RCTs2223:25 comparing
SSRIs with placebo found that women who
received SSRIs were more likely to show symptom
response (52.2% versus 36.5%) or remission
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Table 2. Randomized clinical trials of hormonal-based therapeutics for the treatment of postpartum

depression.

Study Intervention Trial length Sample size
Gregoire et al.31 Transdermal estradiol, placebo 6 month 61

Lawrie et al.3¢ Norethisterone enanthate injection, placebo 6 week 180

Wisner et al.30 Transdermal estradiol, sertraline, placebo 8 week 85
Singata-Madliki et al.?” Depot medroxyprogesterone acetate injection, 3 month 242

intrauterine device
Lietal Transdermal estradiol, placebo b6 week 14

Table 3. Randomized clinical trials of GABAergic antidepressants for the treatment of postpartum depression.

Study Intervention Trial length Sample size
Kanes et al.® Brexanolone, placebo  60hours, plus observational follow-up 21
Meltzer-Brody et al.3? Brexanolone, placebo ~ 60hours, plus observational follow-up 246
Deligiannidis et al.3 Zuranolone, placebo 14 days, plus observational follow-up 153

(46.0% wversus 25.7%) at follow-up.4® A systematic
review of six RCTs23-28 concluded that SSRIs, nor-
triptyline and psychotherapy are efficacious for
short-term PPD treatment, but there is insufficient
evidence to demonstrate clear superiority of one
over the other.38 Another systematic review of the
same studies concluded that evidence is insufficient
to support the efficacy of antidepressants for PPD
treatment,>? but the authors acknowledged that
their findings may be explained by methodological
limitations including low recruitment rates. Despite
limited and inconsistent data, there is a consensus
supporting antidepressant use in PPD treatment.

Evidence for estradiol and progestins as
treatments for PPD

Current evidence on the use of estradiol is limited
by the small number and size of RCT's and mixed
results. A small double-blind RCT of transdermal
estradiol (TE) in women with severe PPD showed
greater and faster symptom improvement com-
pared with those who received placebo, though
these results may be confounded by the inclusion
of women who were simultaneously treated with
antidepressants.3! Another small double-blind
RCT found that women who received TE exhib-
ited non-significantly higher response and remis-
sion rates compared with those who received
placebo patch, although this study was limited by
under-recruitment and loss to follow-up.3> One

large trial comparing TE with placebo did not
show significant differences between groups for
response or remission rates, though this study was
underpowered as it was stopped early due to estra-
diol serum concentrations not reaching the
expected levels.3® Additional data from Ilarge
RCTs is needed before estrogen may be recom-
mended to treat PPD.

Fewer data exist on synthetic progesterone treat-
ment. Two RCTs showed that women with PPD
treated with the synthetic progestogens including
intramuscular injections of norethisterone enan-
thate3¢ and depot medroxyprogesterone acetate3?
experienced increased depressive symptoms com-
pared with those receiving placebo?® or with an
intrauterine device.?” A Cochrane systematic
review concluded that synthetic progestogens
should be used cautiously in postpartum women%>
when used for contraception, and are not recom-
mended to treat PPD.

Development of GABAergic neuroactive
steroids as novel, fast-acting
antidepressants for PPD

Definition and mechanism of action

NAS are naturally occurring steroids and their
metabolites that are synthesized from cholesterol.
Neurosteroids (NS) refer specifically to those NAS
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and their metabolites synthesized in the central
nervous system (CNS).535% The NAS pregne-
nolone, progesterone, and deoxycorticosterone are
pregnane steroid precursors.>%55 Allopregnanolone
(3a, 5a-tetrahydroprogesterone), pregnanolone
(30, 5p-tetrahydroprogesterone), and tetrahydrode-
oxycorticosterone are pregnane steroid metabolites.

Many NAS are positive allosteric modulators
(PAMs) of the inhibitory GABA receptors (R),
the ligand-gated and membrane-bound penta-
meric ion channels that allow or prevent passage
of negatively-charged chloride ions into the post-
synaptic membrane.’>® Synaptic GABA- ,Rs
contribute to low-affinity phasic inhibition, and
extrasynaptic GABA- ,Rs contribute to high affin-
ity tonic inhibition; these differences in function
are accounted for by the particular subunits com-
posing the receptor in addition to its location.>%:60
GABA- ,Rs can bind barbiturates, benzodiaz-
epines, general anesthetics, alcohol, and NAS in
accordance with their subunit arrangement, com-
position, and location.®! Benzodiazepines interact
with the abundant y subunit types,®? particularly
at o/y interfaces,®> but the presence of specific
receptor subunits can render GABA- ,Rs unable
to bind certain benzodiazepines.®* NAS appear to
bind primarily to the transmembrane o-subunit of
GABA- ,Rs, with the a2 subunit potentially impli-
cated in the anxiolytic effects of NAS,%> although
d subunits play a large role in the overall sensitiza-
tion of the receptor to NAS.% The homomeric pl
GABA,Rs, currently understood to be largely
insensitive to benzodiazepines and barbiturates,
bind NAS.%7 As such, the complex pharmacology
of GABA- ,Rs can only be understood in terms of
its entire composition: binding properties arise
from the interface of multiple subunits in addition
to the composition of a specific subunit.®® For
these reasons, NAS studied as PPD pharmaco-
therapies should not be mistakenly assumed to be
equivalent in mechanism or side effect profile to
these other GABA- ,R-binding psychoactive
substances.

GABA, R complexes in the brain are located in
specific regions, circuits, and cells.®® Therefore, in
addition to subunit composition and phosphoryla-
tion, local steroid metabolism also contributes to
the selectivity of the interactions between GABA
Rs and NAS.7° The binding of NAS to GABA, Rs
typically potentiates both synaptic and extrasyn-
aptic receptors and results in increased GABA, R
surface expression.”’!’2 Both tonic and phasic
GABAergic neurotransmission are modulated by

NAS, leading to changes in the excitatory—inhibi-
tory balance of those specific networks.”? NAS are
critical in the regulation of the hypothalamic—pitu-
itary—adrenal (HPA) axis during acute and chronic
stress as well as nonstress conditions.’®7> One
pathway that is important to the pathophysiology
of PPD involves the hypothalamic paraventricular
nucleus (PVN), an area of the brain involved in
the neuroendocrine and autonomic response to
stress; NAS affect the duration of stress-induced
modulation of GABAergic transmission in the
PVN.76 In addition to integral action in the HPA
axis, NAS have been shown to have anti-inflam-
matory and neurotrophic effects within the
CNS.7778 Multiple neuropsychiatric illnesses may
involve the action of NAS,79-82 including PPD.83.84
Well-established research suggests that PPD
involves a differential response of the stress steroid
system as well as a differential (epi)genetic risk in
serotonergic and GABAergic signaling which act
as moderators or mediators between changes in
the reproductive steroid system and clinical symp-
tomatology.®5 Consequently, synthetic NAS and
their analogs became a target of research as possi-
ble therapeutics.

Evidence for brexanolone as

a treatment for PPD

Brexanolone (ZULRESSO) is the first FDA
approved medication indicated for unipolar PPD.
A soluble, intravenous preparation of synthetic
allopregnanolone, brexanolone is a potent, selec-
tive, PAM of extrasynaptic and synaptic
GABA,Rs.3¢ It is administered as a 60-hour
peripheral intravenous (IV) infusion through a
programmable peristaltic infusion pump. The ini-
tial dosage is 30pug/kg/hour from hour 0 to 4,
which is then increased to 60pg/kg/hour from
hour 4 to 24, then increased again to 90 pug/kg/
hour from hour 24 to 52. At this time, a reduction
in dosage to 60 pg/kg/hour may be considered for
women who do not tolerate 90 ug/kg/hour. During
hour 52-56, the dosage is reduced to or contin-
ued at 60pg/kg/hour, then reduced to 30pg/kg/
hour during hour 56-60hours, and finally the
infusion is terminated at hour 60. The 60-hour
infusion generally requires the preparation of five
infusion bags with additional bags needed for
women =90Kkg.

Brexanolone has demonstrated rapid reduction of
PPD symptoms in open-label®” and placebo-con-
trolled RCTs.3233 The placebo-controlled trials
were conducted in healthy women aged 18-45
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who were within 6 months postpartum and had
an onset of a major depressive episode no earlier
than third trimester and no later than 4 weeks fol-
lowing delivery. Participants had moderate to
severe depression as rated by the 17-item
Hamilton Rating Scale for Depression (HAM-
D,,) 8 total score =26 or 20-25 at study entry.
Women entering the study were either antide-
pressant-free or were on a stable dose of a tradi-
tional antidepressant.

Subjects were randomized to receive placebo or
brexanolone IV 90 ug/kg/hour or 60 ug/kg/hour
for 60 hours. The primary outcome measure was
the least-squares mean change in HAM-D,, total
score from baseline to hour 60. Safety, tolerability
and depression severity were assessed through
day 30. Across a range of disease severities, at
hour 60, there were significantly larger mean
reductions from baseline in HAM-D total scores
with brexanolone IV 90 pg/kg/hour (-17.0;
$<0.001) and brexanolone IV 60 pg/kg/hour
(-19.1; p<<0.001) wersus placebo (-12.8).
Significant differences from placebo were
observed at hour 24 (both dose groups p=0.001)
and maintained through day 30 (p < 0.021).32
Post hoc analyses showed that depression remis-
sion (defined as HAM-D,, total score <7) and
response (defined as =50% reduction in HAM-
D, total score from baseline) rates were 50% ver-
sus 25% (brexanolone versus placebo) and 75%
versus 55% (brexanolone versus placebo) at hour
60, respectively.

The most common adverse events reported in
clinical trials with incidence =5% and at least
twice the rate of placebo were sedation/
somnolence, dry mouth, loss of consciousness,
and flushing/hot flush. Adverse events involving
sedation and somnolence necessitated dose
interruption or reduction in 5% of brexanolone-
treated patients compared with 0% of placebo-
treated patients. Four percent of the brexanolone-
treated patients compared with 0% of the pla-
cebo-treated patients were reported to have loss
of consciousness or altered state of consciousness
during the infusion, with time to full recovery
ranging from 15 to 60 minutes.32 Based on these
adverse event reports, brexanolone is currently a
Schedule IV medication with a black box warning
for excessive sedation and sudden loss of con-
sciousness. Infusion should be halted for any
signs or symptoms of excessive sedation; it may
be restarted after symptoms resolve with or with-
out a dose reduction as clinically appropriate. In

the event of hypoxia or loss of consciousness,
infusion should be stopped permanently.

Brexanolone is currently available only through a
restricted risk evaluation and mitigation strategy
(REMS) program to reduce the risk of serious
adverse events. The REMS program ensures that
brexanolone is administered in a medically super-
vised setting capable of providing monitoring,
such as continuous pulse oximetry and assessment
of sedation during awake periods, throughout the
IV infusion, that health care settings and pharma-
cies involved in providing infusions are properly
certified, that patients are informed of the risk for
excessive sedation and sudden loss of conscious-
ness and the necessity of monitoring for such
symptoms during the infusion, and that patients
are enrolled in a registry to monitor adverse events.

The terminal half-life of brexanolone is approxi-
mately 9hours and it is extensively metabolized
by non-CYDP pathways including keto-reduction,
glucuronidation and sulfation.8¢ Brexanolone
should not be used in patients with a hypersensi-
tivity to allopregnanolone or other NAS and in
patients with end stage renal disease with an esti-
mated glomerular filtration rate (eGFR) < 15mL/
minute/1.73 m?2. As brexanolone is a GABA
PAM, concurrent CNS depressants including
benzodiazepines, opioids and alcohol should be
used with caution. In placebo-controlled studies,
a higher percentage of brexanolone-treated
patients who used concomitant antidepressants
reported sedation-related events.32

Other neuroactive steroids in development

for the treatment of PPD

Zuranolone is an oral, potent, selective extrasynap-
tic and synaptic GABA, R PAM currently in clini-
cal trials.89:90 A recent double-blind,
placebo-controlled phase 3 trial randomized 153
participants to a 14 day course of zuranolone 30
mg or placebo.3* Participants were then followed
for 4 weeks. Participants receiving zuranolone had
a significant reduction in least-squares mean
HAM-D,, total score versus those receiving pla-
cebo (-17.8 wversus -13.6, p=0.003). In addition to
efficacy for the primary endpoint of total score, sig-
nificant differences in efficacy of zuranolone were
observed at Day 3 (p=0.026) and were sustained
through Day 45 (»p=0.003). HAM-D,, response
(72% wversus 48%, p=0.005) and remission rates
(45% wersus 23%, p=0.012) were significantly
greater in the zuranolone group at Day 15, and
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these significant differences were maintained
through Day 45 (response p=0.022; remission
p»=0.010), 4 weeks after zuranolone cessation. The
most common adverse events (=5%) reported in
the zuranolone group were sedation, headache,
somnolence, dizziness, upper respiratory tract
infection, and diarrhea. One participant receiving
zuranolone reported a transient confusional state
with sedation on Day 3, which resolved within
hours. Neither the active nor placebo group
reported syncope or loss of consciousness. There is
an ongoing randomized, double-blind placebo-
controlled trial of oral zuranolone evaluating its
efficacy in severe unipolar PPD (NCT04442503).

Ganaxolone, the 3B-methylated synthetic analog
of allopregnanolone, is also in development for
the treatment of unipolar PPD. Ganaxolone, like
allopregnanolone, is an extrasynaptic and synap-
tic GABA,R PAM, but it differs significantly in
its lack of affinity for estrogen or progesterone
receptors.®! Trials of ganaxolone have included
both IV and oral formulations (NCT03460756;
NCT03228394); however, published results are
not yet available.

Safety of antidepressant pharmacotherapy

use during lactation

The evidence on the safety of infant exposure to
antidepressants during lactation largely consists of
small observational studies. A variety of lactation
safety indices have been used in the literature to
estimate the amount of a drug transferred into
breast milk. A systematic review comparing anti-
depressant excretion ratios into breast milk,
derived from dividing the antidepressant concen-
tration in breast milk by that in the maternal serum,
found the highest ratios for venlafaxine, mianserin
and escitalopram and the lowest ratios for reboxe-
tine, trazodone and amoxapine.#” The infant
serum level of a drug is a more direct and accurate
measure of infant exposure. In a pooled meta-anal-
ysis of 57 studies, the use of nortriptyline, paroxe-
tine and sertraline during breastfeeding produced
undetectable serum levels in more than 200 new-
borns, while fluoxetine, citalopram and the metab-
olite of venlafaxine, O-desmethylvenlafaxine,
resulted in measurable but usually low levels in
some infants.*8 This analysis indicated that while
all antidepressants were detected in breast milk,
they were not always spotted in infant serum.

The degree to which the concentration of medi-
cation found in breast milk and infant plasma

influences its lactation safety profile remains
uncertain. Among SSRIs, while there is more
data supporting the safety of sertraline** and par-
oxetine during lactation, a systematic review
found that risk of infant exposure to this class
through breast milk appears to be low.%3 In addi-
tion, while less breastfeeding safety data exists for
SNRIs, the available data indicates that venlafax-
ine, desvenlafaxine and duloxetine are compatible
with lactation.*3 Furthermore, TCAs may be used
while breastfeeding since the infant exposure is
low and serious side effects have not been
observed, except doxepin.®? Nortriptyline is gen-
erally the preferred TCA for use with lactation
due to its favorable safety profile.®2 MAOIs are
generally not used in breastfed infants given their
potential adverse effects as insufficient data are
available about their safety during lactation.
Insufficient data are available regarding the safety
of mirtazapine,* bupropion and serotonin modu-
lators (trazodone, nefazodone and vilazodone) in
breastfed infants. Nonspecific adverse effects to
monitor for in nursing babies exposed to stand-
ard-of care antidepressants include sedation,
sleep disturbance, irritability, and poor feeding.®3

Limited data indicate maternal use of transder-
mal estradiol up to a dose of 200 ug daily during
lactation does not increase estradiol or estrone
serum concentrations in breastfed infants or neg-
atively impact infant growth;%* however, it has
been associated with an increased risk of impaired
lactation.®> Recent systematic reviews found that
maternal use of progestin-only contraceptives
does not adversely affect breast milk composition,
lactation duration or the growth and development
of breastfed infants.>%:5!

For brexanolone, the maximum relative infant
dose during infusion is between 1% and 2% of
the maternal weight adjusted dosage.®0 A relative
infant dose of <10% is considered acceptable in a
healthy postnatal infant;?3 however, this parame-
ter does not translate directly into bioavailability
in the infant.

No studies of zuranolone or ganaxolone use dur-
ing lactation resulted from our structured litera-
ture search.

Conclusion

There are a growing number of antidepressant
pharmacotherapy studies in PPD. The recent novel
therapeutic development of GABAergic NAS for
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the treatment of PPD is a significant and exciting
era in the field of PPD and other fields where NAS
are under investigation, including post-traumatic
stress disorder,’® major depressive disorder®” with-
out peripartum onset, traumatic brain injury®® and
epilepsy.®® When selecting an antidepressant, the
clinician should consider factors including breast-
feeding status, psychiatric diagnoses, current and
past symptom severity, suicidal risk, past psychiatric
history, prior and current psychiatric treatment effi-
cacy and tolerability, medical comorbidities, family
psychiatric history, patient treatment preference
and ability to comply with the recommended treat-
ment plan. Regarding use in lactation, the clinician
must weigh the risks of infant drug exposure through
breast milk with the risk of untreated maternal PPD.
While limited high-quality data exist on antidepres-
sant use during lactation, there is a consensus that
the overwhelming benefits of treating PPD with
antidepressants during lactation in most cases out-
weigh the low risks of antidepressant use while
breastfeeding healthy, full-term infants. In addition,
despite the varying levels of antidepressants found
in breast milk and infant serum, the choice of anti-
depressant for a lactating woman should be based
on her prior treatment history and potential adverse
effects on the mother and infant.

Ideally, future novel PPD therapeutics should be
fast-acting and offer shorter treatment duration.
These properties will not only limit adverse events
for the mother and her child, but also increase
treatment adherence. Given the heterogeneous
phenotypic presentation of PPD, future work
should focus on determining which pharmaco-
therapeutic interventions, as well as other non-
pharmacotherapeutic interventions not reviewed
here, may preferentially benefit women with dif-
fering clinical presentations, thus personalizing
care for the mother—infant dyad.
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