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A B S T R A C T   

Background: Brexanolone is currently the only treatment specifically approved for postpartum depression (PPD) 
in the United States, based on the results from one Phase 2 and two Phase 3 double-blind, randomized, controlled 
trials in the HUMMINGBIRD program. 
Methods: Adults with PPD randomized to a 60-h infusion of brexanolone 90 μg/kg/h (BRX90) or placebo from the 
3 trials were included in these post hoc analyses. Data on change from baseline (CFB) in the 17-item Hamilton 
Rating Scale for Depression (HAMD-17) total score, HAMD-17 Anxiety/Somatization and Insomnia subscales, 
and Clinical Global Impression of Improvement (CGI-I) scale were pooled. Response rates for HAMD-17 (≥50 % 
reduction from baseline) and CGI-I (score of 1 or 2) scales and time to response were analyzed. 
Results: Patients receiving BRX90 (n = 102) versus placebo (n = 107) achieved a more rapid HAMD-17 response 
(median, 24 vs 36 h; p = 0.0265), with an Hour-60 cumulative response rate of 81.4 % versus 67.3 %; results 
were similar for time to CGI-I response (median, 24 vs 36 h; p = 0.0058), with an Hour-60 cumulative response 
rate of 81.4 % versus 61.7 %. CFB in HAMD-17 Anxiety/Somatization and Insomnia subscales also favored 
BRX90 versus placebo, starting at Hour 24 through Day 30 (all p < 0.05), and response rates for both subscales 
were higher with BRX90. 
Limitations: The study was not powered to assess exploratory outcomes. 
Conclusions: Brexanolone was associated with rapid improvement in depressive symptoms and symptoms of 
anxiety and insomnia compared with placebo in women with PPD. These data continue to support the use of 
brexanolone to treat adults with PPD.   

1. Introduction 

Postpartum depression (PPD) is defined by the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-5) as a major depressive episode 

(MDE) with onset during pregnancy or within 4 weeks following de-
livery (American Psychiatric Association, 2013). Postpartum depression 
is one of the most common medical complications associated with 
pregnancy, with an overall prevalence of approximately 13 % among 
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postpartum women in the United States (Bauman et al., 2020), similar to 
that of preterm birth (Martin et al., 2018), gestational diabetes (DeSisto 
et al., 2014), and hypertensive disorders of pregnancy (Centers for 
Disease Control and Prevention, 2019). Multiple psychosocial and bio-
logical factors are associated with increased risk of PPD, and a history of 
mood and anxiety disorders is recognized as one of the strongest pre-
dictors of PPD (Biaggi et al., 2016; Moses-Kolko and Roth, 2004; Rob-
ertson et al., 2004; Yim et al., 2015). 

Early and effective treatment of core depressive symptoms of PPD is 
vital, considering that these symptoms are associated with adverse 
maternal and infant outcomes (Bauman et al., 2020), impaired maternal 
functioning (Barkin et al., 2016; Bobo and Yawn, 2014), reduced initi-
ation of breastfeeding (Gagliardi et al., 2012; Wouk et al., 2017), and 
unfavorable parenting practices (Balbierz et al., 2015; McLearn et al., 
2006). At the same time, managing residual symptoms such as anxiety 
and insomnia, which are commonly associated with PPD, is also 
necessary to improve patients' quality of life (Da Costa et al., 2006); 
moreover, in major depressive disorder, residual symptoms have been 
associated with a greater risk of relapse (Nierenberg et al., 2010; Sakurai 
et al., 2017). Prominent symptoms of anxiety, which can be present in 
up to 70 % of women with PPD (Hendrick et al., 2000; Nakic Rados 
et al., 2018; Ross et al., 2003), are themselves associated with more 
severe PPD, making its treatment more difficult (Hendrick et al., 2000; 
Postpartum Depression: Action Towards Causes and Treatment Con-
sortium, 2015). Similarly, altered sleep states, including insomnia, have 
been shown to be both a risk factor for and a symptom of PPD (Dorheim 
et al., 2014; Marques et al., 2011; Okun, 2015; Wolfson et al., 2003). In 
addition, reduced sleep quality may be predictive of increased depres-
sive symptomology (Emamian et al., 2019; Marques et al., 2011; Park 
et al., 2013). Further, a recent study suggested that treating insomnia 
during pregnancy may improve symptoms of depression and anxiety 
during pregnancy and postpartum, and decrease the rate of depression at 
3 months postpartum (Felder et al., 2022). 

Brexanolone (Zulresso® [brexanolone] injection, Sage Therapeutics, 
Inc., Cambridge, MA) is an intravenous formulation of allopreg-
nanolone, a neuroactive steroid and positive allosteric modulator (PAM) 
of gamma-aminobutyric acid type A (GABAA) receptors (Kanes et al., 
2017a; Sage Therapeutics Inc., 2022). Brexanolone can directly interact 
with GABAA receptors (Reddy and Estes, 2016) and is hypothesized to 
help restore normal signaling in neuronal networks, thereby maintain-
ing the excitatory-inhibitory neuronal balance (Edinoff et al., 2021), 
which is important for functional connectivity within neuronal networks 
(Fogaca and Duman, 2019; Northoff and Sibille, 2014; Roux and Buz-
saki, 2015). Neuronal network dysregulation has been implicated as a 
key mechanism underlying depression (Duman et al., 2019; Fogaca and 
Duman, 2019; Lener et al., 2017; Luscher and Mohler, 2019). In PPD, a 
potential mechanism involving GABAergic deficit has been suggested 
based on results from preclinical research; GABA signaling is thought to 
be impaired and, as a result, the key neuronal networks that allow the 
brain to appropriately respond to stimuli such as stress are dysregulated 
(Gunduz-Bruce et al., 2021; Maguire and Mody, 2008). Unlike benzo-
diazepines, which target synaptic GABAA receptors (Rudolph and Kno-
flach, 2011), the neuroactive steroid brexanolone can target a large 
population of GABAA (synaptic and extrasynaptic) receptors, resulting in 
increased phasic and tonic activity of GABAergic neurons, respectively 
(Reddy and Estes, 2016). This activity is thought to restore the function 
of key neuronal networks (Edinoff et al., 2021; Luscher and Mohler, 
2019). Although benzodiazepines are highly effective therapies for 
anxiety and insomnia, they do not exhibit long-term antidepressant 
activity, and their use is limited by side effects, withdrawal symptoms 
that can last for months, and potential for abuse (Department of Health 
and Human Services, 2020; Duman et al., 2019). 

Brexanolone was approved in 2019 by the US Food and Drug 
Administration (FDA) for the treatment of adult women with PPD (Sage 
Therapeutics Inc., 2022) based on efficacy and safety data from 3 pivotal 
(one Phase 2 and two Phase 3) double-blind, randomized, controlled 

trials (RCTs; NCT02614547, NCT02942004, NCT02942017) (Kanes 
et al., 2017a; Meltzer-Brody et al., 2018) and 1 open-label proof-of- 
concept study in women with PPD (Kanes et al., 2017b). Treatment with 
brexanolone is currently available only through the FDA-approved 
inpatient Risk Evaluation and Mitigation Strategy (REMS) program 
due to the potential risk of excessive sedation or sudden loss of con-
sciousness in patients during infusion. Although patients with PPD are 
commonly treated with selective serotonin reuptake inhibitors (SSRIs), 
serotonin and norepinephrine reuptake inhibitors, and tricyclic antide-
pressants (Kroska and Stowe, 2020), brexanolone is the first and 
currently the only FDA-approved drug specifically indicated for PPD in 
patients 15 years and older (Sage Therapeutics Inc., 2022). The rapid 
response (by Hour 60) after the initiation of brexanolone treatment 
(Kanes et al., 2017a; Meltzer-Brody et al., 2018) sharply contrasts with 
SSRIs, which typically take 4 to 6 weeks to achieve optimal improve-
ment (De Crescenzo et al., 2014). Brexanolone is also generally well 
tolerated in women with PPD, with no deaths or unexpected adverse 
events reported in the 3 pivotal trials (Kanes et al., 2017a; Meltzer-Brody 
et al., 2018). 

Previous post hoc analyses of pooled data from the 3 pivotal brex-
anolone trials showed that a significantly higher proportion of patients 
receiving brexanolone 90 μg/kg/h (BRX90) versus placebo achieved 
rapid (by Hour 60) and sustained (through Day 30) reduction in 
symptoms of PPD as assessed by change from baseline (CFB) in 17-item 
Hamilton Rating Scale for Depression (HAMD-17) total score and rates 
of HAMD-17 response, HAMD-17 remission, and Clinical Global 
Impression of Improvement (CGI-I) response (Gerbasi et al., 2021). The 
current post hoc analyses assessed the effect of BRX90 on time to onset of 
HAMD-17 response and CGI-I response, and on reduction in symptoms 
of anxiety and insomnia in adults with PPD. Our interest in these as-
sessments was motivated by the perspective that brexanolone is likely to 
have potent therapeutic effects on anxiety and insomnia such as is seen 
with benzodiazepines that are also GABAA receptor PAMs (Department 
of Health and Human Services, 2020; Holbrook et al., 2000; Mitte et al., 
2005), but with a better safety profile and accompanying antidepressant 
effects. 

2. Methods 

2.1. Study design and participants 

This is a post hoc evaluation of pooled data from clinician-reported 
outcomes in the 3 pivotal double-blind RCTs of brexanolone from the 
HUMMINGBIRD clinical program, referred to as Studies A 
(NCT02614547; Phase 2), B (NCT02942004; Phase 3), and C 
(NCT02942017; Phase 3) (Kanes et al., 2017a; Meltzer-Brody et al., 
2018), that examined the safety and efficacy of brexanolone injection 
compared with placebo in patients with moderate to severe PPD. All 3 
studies were conducted in accordance with the Declaration of Helsinki 
and Good Clinical Practice Guidelines. Study protocols were reviewed 
and approved by the relevant institutional review boards or independent 
ethics committees. All patients provided written informed consent. 

Full descriptions of the trial designs and inclusion and exclusion 
criteria have been published previously (Kanes et al., 2017a; Meltzer- 
Brody et al., 2018). Briefly, the studies included women aged 18 to 45 
years <6 months postpartum with PPD (MDE with onset in the third 
trimester or <4 weeks postpartum) and a qualifying HAMD-17 total 
score of ≥26 for Studies A and B or 20 to 25 for Study C. Studies A and C 
used 1:1 randomization to BRX90 or placebo, whereas Study B used 
1:1:1 randomization to brexanolone 60 μg/kg/h, BRX90, or placebo. 
Patients received a 60-h continuous infusion of brexanolone or placebo 
in a monitored setting followed by 12 h of monitoring for completion of 
assessments. Patients were followed up until Day 30 with clinical and 
safety assessments performed at Days 7 and 30. 
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2.2. Study outcomes 

The primary endpoint in all three studies was CFB in HAMD-17 total 
score at Hour 60 (Kanes et al., 2017a; Meltzer-Brody et al., 2018). 
Secondary endpoints included CFB in HAMD-17 total score at all other 
timepoints, and proportions of patients achieving CGI-I response 
(defined as CGI-I score of 1 [very much improved] or 2 [much 
improved]), HAMD-17 response (defined as ≥50 % reduction from 
baseline in HAMD-17 total score), and HAMD-17 remission (defined as 
HAMD-17 total score of ≤7) at Hour 60 (Kanes et al., 2017a; Meltzer- 
Brody et al., 2018). The safety and tolerability of brexanolone have been 
previously evaluated (Kanes et al., 2017a; Meltzer-Brody et al., 2018). 

The post hoc analyses included (1) time to onset of treatment 
response (the first time a patient achieves HAMD-17 or CGI-I response); 
(2) CFB in the HAMD-17 Anxiety/Somatization (A/S) subscale 
(including 6 items: anxiety [psychic], anxiety [somatic], somatic 
symptoms [gastrointestinal], somatic symptoms [general], hypochon-
driasis, and insight); (3) proportion of patients achieving HAMD-17 A/S 
response (≥50 % reduction from baseline in HAMD-17 A/S subscale 
score); (4) CFB in the HAMD-17 insomnia subscale (sum of individual 
item scores rating difficulty falling asleep and staying asleep at 3 periods 
during the night: early, middle, late); and (5) proportion of patients 
achieving HAMD-17 insomnia response (≥50 % reduction from baseline 
in HAMD-17 insomnia subscale score) (Bobo et al., 2016). The HAMD- 
17 insomnia response rate was also assessed in an exploratory analysis 
using the definition of ≥70 % reduction from baseline in order to apply a 
stricter criterion. Subgroups of patients with symptoms of insomnia 
(HAMD-17 insomnia subscale score ≥ 1) or severe insomnia (HAMD-17 
insomnia subscale score ≥ 4) (Montgomery et al., 2009) at baseline were 
assessed for a categoric response of HAMD-17 insomnia subscale score 
<1 or <4, respectively, as exploratory outcomes. The criteria used here 
for assessing HAMD-17 insomnia response have not been validated. 

2.3. Statistical analyses 

The post hoc analyses were conducted on the combined efficacy 
dataset, which included all randomized patients who started BRX90 or 
placebo infusion and had a valid baseline and at least 1 postbaseline 
HAMD-17 total score. Time to onset was assessed by Kaplan-Meier 
analysis. Change from baseline in HAMD-17 total scores or subscale 
scores was analyzed using a mixed-effect model for repeated measures. 
A generalized estimating equation (GEE) or logistic regression approach 
was used for response assessments (excluding patients with a baseline 
score of 0 in GEE method for HAMD-17 insomnia subscale analyses). 
Post hoc analyses were not adjusted for multiplicity and all p values are 
nominal, with a value of <0.05 indicating significance. All statistical 
analyses were performed using SAS software (Version 9.4; SAS Institute, 
Cary, NC, USA) unless otherwise noted. 

3. Results 

The combined efficacy dataset included 209 women with PPD (N =
102 for BRX90; N = 107 for placebo). Baseline demographics and clin-
ical characteristics were well balanced across treatment groups 
(Table 1). 

3.1. Time to onset of HAMD-17 response 

The cumulative percentage of patients achieving a HAMD-17 
response over time was higher in the BRX90 group compared with the 
placebo group at Hour 60 (81.4 % vs 67.3 %) through Day 30 (88.2 % vs 
75.7 %) (Fig. 1). Patients receiving BRX90 achieved a significantly more 
rapid HAMD-17 response than those receiving placebo; the median (95 
% confidence interval [CI]) time to HAMD-17 response was 24 h (24 to 
36 h) with BRX90 versus 36 h (24 to 48 h) with placebo (p = 0.0265) 
(Fig. 1). 

3.2. Time to onset of CGI-I response 

The cumulative percentage of patients achieving a CGI-I response 
over time was higher with BRX90 than with placebo at Hour 60 (81.4 % 
vs 61.7 %) through Day 30 (88.2 % vs 78.5 %) (Fig. 2). Patients achieved 
a significantly more rapid CGI-I response with BRX90 than with placebo, 
with a median (95 % CI) time to onset of 24 h (24 to 36 h) in the BRX90 
group compared with 36 h (24 to 60 h) in the placebo group (p =
0.0058) (Fig. 2). 

3.3. Anxiety symptoms 

Change from baseline in HAMD-17 A/S score was significantly 
greater in the BRX90 group versus the placebo group starting at Hour 24 
(p = 0.0030) and was sustained through Day 30 (all p < 0.05) (Fig. 3A). 
A significantly greater proportion of patients receiving BRX90 versus 
placebo achieved HAMD-17 A/S response at Hour 24 through Day 30 
(all p < 0.05) (Fig. 3B). 

Table 1 
Baseline patient demographics and clinical characteristics.   

Placebo 
N = 107 

BRX90 
N = 102 

Age, mean ± SD, years 27.4 ±
5.9 

27.8 ±
6.0 

Race, n (%)   
White 65 (60.7) 61 (59.8) 
Black/African American 40 (37.4) 37 (36.3) 
Other 2 (1.9) 4 (3.9) 

Ethnicity, n (%)   
Hispanic/Latino 21 (19.6) 17 (16.7) 

BMI, mean ± SD, kg/m2 31.2 ±
8.2 

31.3 ±
8.1 

Antidepressant use, n (%) 25 (23.4) 22 (21.6) 
History of MDD, n (%) 3 (2.8) 2 (2.0) 
Duration between delivery and treatment, mean ± SD, 

months 
3.4 ± 1.7 3.6 ± 1.6 

HAMD-17 total score, mean ± SD 25.7 ±
3.6 

25.5 ±
3.5 

HAMD-17 A/S score, mean ± SD 8.1 ± 2.1 7. 8 ± 2.0 
HAMD-17 insomnia subscale score, mean ± SD 4.6 ± 1.5 4.4 ± 1.5 

Abbreviations: BMI = body mass index; BRX90 = brexanolone 90 μg/kg/h; 
HAMD-17 = 17-item Hamilton Rating Scale for Depression; HAMD-17 A/S =
HAMD-17 Anxiety/Somatization subscale; MDD = major depressive disorder; 
SD = standard deviation. 
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Fig. 1. Cumulative percentage of patients achieving HAMD-17 response over 
time. 
p value was based on the log-rank test from the Kaplan-Meier analysis. Results 
were not adjusted for multiplicity. Abbreviations: BRX90 = brexanolone 90 μg/ 
kg/h; CI = confidence interval; HAMD-17 = 17-item Hamilton Rating Scale 
for Depression. 
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3.4. Insomnia symptoms 

Change from baseline in HAMD-17 insomnia subscale score was 
significantly greater with BRX90 versus placebo at all timepoints start-
ing at Hour 24 through Day 30 (all p < 0.05) (Fig. 4A). The proportion of 
patients achieving a HAMD-17 insomnia response (≥50 % reduction 
from baseline) was greater with BRX90 versus placebo at Hour 24 
through Day 30 (p < 0.05 at all timepoints except at Day 30) (Fig. 4B). 
Furthermore, a significantly greater proportion of patients achieved a 
≥70 % reduction from baseline in HAMD-17 insomnia subscale score 
with BRX90 versus placebo at all timepoints measured (all p < 0.05), 
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p value was based on the log-rank test from the Kaplan-Meier analysis. Results 
were not adjusted for multiplicity. Abbreviations: BRX90 = brexanolone 90 μg/ 
kg/h; CGI-I = Clinical Global Impression of Improvement; CI = confi-
dence interval. 
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Fig. 3. Improvement in anxiety-related symptoms over time. (A) Change from 
baseline (CFB) in HAMD-17 A/S subscale score through Day 30. (B) Proportion 
of patients achieving HAMD-17 A/S response through Day 30. 
*p < 0.05; †p < 0.01; ‡p < 0.001 versus placebo. Abbreviations: BL = baseline; 
BRX90 = brexanolone 90 μg/kg/h; HAMD-17 A/S = 17-item Hamilton Rating 
Scale for Depression Anxiety/Somatization subscale; LS = least squares; SE =
standard error. 
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Fig. 4. Improvement in insomnia-related symptoms over time. (A) Change 
from baseline (CFB) in HAMD-17 insomnia subscale through Day 30. (B) Pro-
portion of patients achieving HAMD-17 insomnia response defined by ≥50 % 
reduction from baseline. (C) Proportion of patients achieving HAMD-17 
insomnia response defined by ≥70 % reduction from baseline. 
*p < 0.05; †p < 0.01; ‡p < 0.001 versus placebo. Abbreviations: BRX90 =
brexanolone 90 μg/kg/h; HAMD-17 Ins = 17-item Hamilton Rating Scale for 
Depression Insomnia subscale; LS = least squares; SE = standard error. 
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ranging from 35.6 % to 54.1 % for BRX90 and 16.0 % to 40.0 % for 
placebo (Fig. 4C). 

In the subgroup of patients with baseline insomnia symptoms 
(HAMD-17 insomnia subscale score ≥ 1), a significantly greater pro-
portion of patients receiving BRX90 versus placebo reported a complete 
absence of symptoms of insomnia (HAMD-17 insomnia subscale score <
1) at Hour 24 through Day 30 (p < 0.05 for all timepoints except Day 7) 
(Supplementary Fig. 1A). Similarly, in the subgroup of patients with 
severe symptoms of insomnia at baseline, a significantly greater pro-
portion of patients achieved a HAMD-17 insomnia subscale score < 4 
with BRX90 than with placebo (p < 0.05) at all timepoints (starting at 
Hour 24) except at Day 30 (Supplementary Fig. 1B). 

4. Discussion 

Standard-of-care treatment for PPD relies on monoaminergic anti-
depressants, which are often associated with slow response and low 
remission rates (De Crescenzo et al., 2014; Rush et al., 2006; Trivedi 
et al., 2006). Brexanolone, a neuroactive steroid and the first agent 
indicated for the treatment of PPD, acts differently from monoaminergic 
antidepressants, exerting its effect by enhancing GABAA receptor func-
tion and restoring dysregulated GABA signaling (Edinoff et al., 2021; 
Luscher and Mohler, 2019; Sage Therapeutics Inc., 2022). The approval 
by the FDA in 2019 of brexanolone for the treatment of PPD (Sage 
Therapeutics Inc., 2022) has provided the opportunity for adult women 
experiencing PPD to achieve a rapid and clinically meaningful reduction 
in depressive symptoms. Clinical studies of brexanolone in patients with 
PPD have demonstrated rapid responses at the end of the 60-hour 
infusion period, which were sustained postinfusion through Day 30 
(Kanes et al., 2017a; Kanes et al., 2017b; Meltzer-Brody et al., 2018). 
Furthermore, an improvement in mood beyond 30 days was recently 
reported in an open-label, single-institution, follow-up study of patients 
with PPD who received brexanolone (data collected between 3 and 16 
months postinfusion); some patients required psychiatric admission as 
inpatients before receiving infusion with brexanolone because of the 
severity of their illness (Patterson et al., 2021). The current post hoc 
analyses of the pivotal brexanolone trials demonstrate that brexanolone 
treatment not only achieved rapid (by Hour 24) and sustained (through 
Day 30) reductions in core depressive symptoms, but also rapidly and 
persistently improved symptoms of anxiety and insomnia in adult 
women with PPD. The percentage of responders in terms of anxiety, 
insomnia, depression, and the degree of clinically meaningful 
improvement (assessed by CGI-I) also increased with brexanolone 
treatment. 

Because the presence of prominent features of anxiety in patients 
with PPD can prolong the time to response (ie, to pharmacotherapy) 
(Hendrick et al., 2000), it is important to include parameters for anxiety 
during PPD screening (Nakic Rados et al., 2018). Patients with PPD who 
received BRX90 experienced a significantly greater reduction in symp-
toms of anxiety (as assessed by CFB in HAMD-17 A/S subscale score), 
and a higher proportion of these patients achieved HAMD-17 A/S 
response compared with placebo. These data, together with the rapid 
and sustained reduction in HAMD-17 depressive symptoms seen with 
brexanolone (Kanes et al., 2017a, 2017b; Meltzer-Brody et al., 2018), 
are especially impactful given the high incidence of prominent symp-
toms of anxiety in patients with PPD (Bobo and Yawn, 2014; Hendrick 
et al., 2000; Nakic Rados et al., 2018; Ross et al., 2003). 

Insomnia is prevalent in approximately 10 % of the general popu-
lation and is often comorbid with several psychiatric conditions (Krystal 
et al., 2019). Because poor sleep quality during pregnancy and the early 
postpartum period has been shown to be an independent predictor of 
later PPD symptoms, early screening, diagnosis, and sleep interventions 
could help minimize the risk of PPD (Emamian et al., 2019; McEvoy 
et al., 2019; Park et al., 2013). Indeed, additional treatment of insomnia 
in patients with depression has been reported to result in better out-
comes than treating depression alone (Manber and Chambers, 2009). 

The HAMD-17 insomnia subscale has been validated as a global measure 
of insomnia in depression based on the substantial agreement between 
insomnia item scores and sleep diary data (Manber et al., 2005). The 
current post hoc analyses showed that symptoms of insomnia as 
measured by the HAMD-17 insomnia subscale were significantly 
reduced in patients treated with BRX90 versus placebo, and a higher 
proportion of patients treated with BRX90 versus placebo achieved 
HAMD-17 insomnia response. Given that the current standard-of-care 
antidepressants often do not improve symptoms of insomnia in pa-
tients with PPD, especially at earlier stages of treatment (Okun et al., 
2011; Stone et al., 2017), brexanolone represents a novel addition to the 
therapeutic landscape. 

4.1. Limitations 

One limitation of these analyses is that the HAMD-17 A/S subscale 
used to assess symptoms of anxiety was not developed or validated to 
diagnose symptoms of anxiety, and these data should therefore be 
interpreted with caution. In addition, the study was not powered to 
assess secondary and exploratory outcomes. Patients in this study pop-
ulation showed relatively high rates of response to placebo, similar to 
previous studies of antidepressants (Furukawa et al., 2016; Khan et al., 
2017). Placebo responses were observed across the three placebo- 
controlled trials of brexanolone injection in postpartum depression 
(Kanes et al., 2017a, 2017b; Meltzer-Brody et al., 2018). While these 
three trials demonstrated clinically meaningful and statistically signifi-
cant reductions in symptoms of PPD, as assessed by CFB in HAMD-17 
total score (brexanolone injection versus placebo), the large placebo 
effects observed in some studies of antidepressant agents may contribute 
to nonsignificant treatment differences in those studies (Walsh et al., 
2002; Undurraga and Baldessarini, 2012). It is hypothesized that 
frequent supervision and assessment of patients in clinical trials of 
depression contributes to the placebo effect (Khan et al., 2017; Walsh 
et al., 2002). In this study population, patients receiving placebo were 
also hospitalized with the attention and care associated with hospitali-
zation and participation in an RCT. Lastly, patients were followed up for 
only 30 days posttreatment, and additional studies on the longer-term 
impact of treatment are needed. 

5. Conclusions 

These post hoc analyses demonstrate that adult women with PPD 
have a rapid response to treatment with brexanolone, showing a sus-
tained reduction in depressive symptoms and symptoms of anxiety and 
insomnia. The data reported here support brexanolone as a rapid-acting 
antidepressant for adult women with PPD that may potentially eliminate 
the need for additional pharmacotherapies to treat anxiety or insomnia. 
Because patients with PPD and anxiety or insomnia symptoms have 
more complex and often harder to treat symptoms/disease that can 
require multiple different medications, treatment with brexanolone may 
offer the advantage of adequately treating symptoms not only of 
depression but also of anxiety and insomnia. Overall, this study provides 
meaningful insights that can aid shared decision-making in clinical 
practice for the treatment of PPD. 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.jad.2022.09.143. 
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