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Focus on Women’s Mental Health

Effect of Zuranolone on Concurrent Anxiety and Insomnia 
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ABSTRACT
Objective: Concurrent anxiety and/or insomnia symptoms in women 
with postpartum depression (PPD) are common and associated with 
more severe PPD. The effects of zuranolone on concurrent anxiety 
and/or insomnia symptoms and on patient-perceived functional 
health in women with PPD in the ROBIN study are reported.

Methods: The phase 3, double-blind, randomized, placebo-
controlled trial (conducted January 2017–December 2018) included 
women aged 18–45 years, ≤ 6 months postpartum, with PPD (onset 
of DSM-5–defined major depressive episode in the third trimester 
or ≤ 4 weeks postpartum) and baseline 17-item Hamilton Depression 
Rating Scale (HDRS-17) total score ≥ 26. Women were randomized 
1:1 to once-daily oral zuranolone 30 mg (n = 77) or placebo (n = 76) 
for 14 days with follow-up through day 45. Concurrent remission of 
depressive and anxiety symptoms (Hamilton Anxiety Rating Scale 
total score ≤ 7 plus HDRS-17 total score ≤ 7 or Montgomery-Asberg 
Depression Rating Scale total score ≤ 10), improvement in insomnia 
symptoms, patient-perceived functional health, and treatment effect 
sizes described by number needed to treat (NNT) were assessed. 
Analyses were exploratory; P values are nominal.

Results: Rates of concurrent remission of depressive and anxiety 
symptoms were higher with zuranolone versus placebo (P < .05) at 
days 3, 15, and 45; the rate of sustained concurrent remission (ie, 
at both days 15 and 45) was also higher with zuranolone (P < .05). 
Anxiety symptoms (assessed by HDRS-17 anxiety/somatization 
subscale and Edinburgh Postnatal Depression Scale anxiety 
subscale) improved with zuranolone versus placebo (P < .05) at days 
3 through 45. Potential benefits on insomnia symptoms and patient-
perceived functional health were observed. Day 15 NNTs were 5 for 
both HDRS-17 response and remission.

Conclusions: Zuranolone was associated with concurrent 
improvements in depressive and anxiety symptoms, with beneficial 
effects on insomnia symptoms and patient-perceived functional 
health in adults with PPD.
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Postpartum depression (PPD), defined as a major 
depressive episode with peripartum onset occurring 

during pregnancy or within 4 weeks postpartum, is one 
of the most common medical complications associated 
with pregnancy.1–4 Many women with PPD experience 
significantly impaired functioning and well-being, 
with more severe depression resulting in worse mental 
functional health.5–7 Symptoms of PPD can be associated 
with significant impairment in mother-infant bonding 
and maternal function,8–11 including breastfeeding9,12 
and caring for the child.13,14 In addition to depressive 
symptoms, women with PPD often experience other 
symptoms/comorbidities that can adversely affect 
their psychological well-being and overall functioning. 
For example, anxiety symptoms may be prominent in 
women with PPD, with prevalence estimates as high as 
approximately 70% of patients.10,15–17 In women with 
PPD, anxiety symptoms have been associated with 
more severe depression,18–20 longer time to treatment 
response,16 and an increased risk of self-harm ideation.21 
Similarly, sleep problems are also common in women 
during the peripartum period.22 Insomnia (difficulty 
falling asleep when baby is sleeping or returning to sleep 
after waking to care for baby) can be both a risk factor 
for and a symptom of PPD, and its presence may predict 
both the development and severity of PPD.9,23,24 Sleep 
disturbance and poor sleep quality are also associated with 
frequent self-harm thoughts and poor mental health status 
in women with PPD.5,21 Furthermore, poor sleep quality 
has been associated with postpartum anxiety symptoms.25 
Therefore, it is important to address anxiety symptoms, 
as well as insomnia and other symptoms of depression, to 
improve the function and psychological health of women 
with PPD.

Multiple factors may contribute to the pathophysiology 
of PPD.26,27 Altered neuroactive steroid (NAS) levels28–30 
and dysregulation of γ-aminobutyric acid (GABA) 
signaling and, thus, disruption of excitatory-inhibitory 
balance in key brain networks (eg, those controlling 
mood)31–35 are implicated in PPD. Endogenous NASs 
such as allopregnanolone are important regulators of the 
hypothalamic-pituitary-adrenal (HPA) axis in response 
to stress, acting via interactions with GABAA receptors.36 
Administration of allopregnanolone has been shown to 
exert anxiolytic and antidepressant effects in mice, likely 
through enhancement of GABAA receptor–mediated 
tonic inhibition.37 Zuranolone is an investigational NAS 

https://clinicaltrials.gov/ct2/show/NCT02978326
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and a positive allosteric modulator of GABAA receptors 
in clinical development as an oral, once-daily, 14-day 
treatment course for adults with PPD.38–41 Zuranolone binds 
to both synaptic (containing γ subunit) and extrasynaptic 
(containing δ subunit) GABAA receptors in vitro, leading 
to potentiation of phasic and tonic postsynaptic currents, 
respectively, which is hypothesized to play a role in restoring 
brain network function in regions thought to be involved 
in depression.39,40 By increasing phasic and tonic inhibitory 
GABAergic signaling, zuranolone may rapidly restore and 
maintain excitatory-inhibitory balance in brain networks, 
thereby improving depressive and anxiety symptoms in 
women with PPD.

The phase 3 ROBIN study (NCT02978326) was a 
randomized, double-blind, placebo-controlled trial 
evaluating the efficacy and safety of zuranolone in adult 
women with PPD. The study demonstrated a statistically 
significant and clinically meaningful improvement in 
depressive symptoms (defined in adults with PPD as a 
minimal important difference [MID] in 17-item Hamilton 
Depression Rating Scale [HDRS-17]42 total score of −2.1)43 
at day 15 with a once-daily, 14-day course of zuranolone 
versus placebo.41 Greater and nominally significant 
improvement in anxiety symptoms as assessed by Hamilton 
Anxiety Rating Scale (HARS) was also observed at day 
15 with zuranolone versus placebo.41 The present report 
describes prespecified exploratory and post hoc analyses 
assessing concurrent remission of depressive and anxiety 
symptoms, anxiety symptoms, insomnia symptoms, and 
patient-perceived functional health from the ROBIN study. 
For an indirect comparison with standard-of-care (SOC) 
antidepressant therapy (ADT), treatment benefits and risks 
with zuranolone versus placebo are described by the number 
needed to treat (NNT) for HDRS-17 response and remission 
and the number needed to harm (NNH) for adverse events 
(AEs), respectively.

METHODS

Trial Design and Clinical Analyses
The trial design and patient inclusion/exclusion criteria 

have been described previously.41 Briefly, the study enrolled 
women aged 18–45 years, ≤ 6 months postpartum, with a 
diagnosis of PPD (onset of DSM-5–defined major depressive 

episode in the third trimester or ≤ 4 weeks postpartum) and 
a HDRS-17 total score ≥ 26 at baseline (N = 153).41 Use of 
psychotropic medications intended to treat depressive 
symptoms was permitted, provided that patients were on a 
stable dose for ≥ 30 days prior to day 1 with intent to remain 
at the same dose until completion of the day 15 assessments. 
A new ADT could be initiated during the follow-up period 
based on the patient’s clinical needs as per investigator 
judgment. The first informed consent was received on 
January 4, 2017, and the final poststudy observation was on 
December 11, 2018. Women were randomized 1:1 to receive 
oral zuranolone 30 mg (n = 77) or placebo (n = 76) once daily 
for 14 days as outpatients, with follow-up through day 45 
(30 days after cessation of treatment). The trial received 
institutional review board approval and was performed in 
compliance with the Declaration of Helsinki, International 
Council for Harmonization of Technical Requirements for 
Pharmaceuticals for Human Use, and Good Clinical Practice 
guidelines and all applicable regulatory requirements. 
All patients provided written informed consent prior to 
enrollment.

The primary and secondary endpoints have been reported 
previously.41 The primary endpoint was the change from 
baseline (CFB) in HDRS-17 total score at day 15. Secondary 
endpoints included CFB in HDRS-17 total score at days 3, 8, 
21, and 45; CFB in the HARS44 and the Montgomery-Asberg 
Depression Rating Scale (MADRS)45 total scores; and rates 
of HDRS-17 response and remission at all measured time 
points. Safety and tolerability, reported previously, were 
evaluated by AEs, vital signs, clinical laboratory evaluations, 
electrocardiogram parameters, and the Columbia-Suicide 
Severity Rating Scale.41,46

Concurrent remission of depressive and anxiety 
symptoms (defined as HARS total score ≤ 7 plus either 
HDRS-17 total score ≤ 7 or MADRS total score ≤ 10) was 
analyzed post hoc. Results are reported as percentage of 
patients achieving concurrent remission of depressive and 
anxiety symptoms.

The effect of zuranolone on anxiety symptoms was 
evaluated using CFB in the HDRS-17 Anxiety/Somatization 
(A/S) subscale score47,48 and the patient-reported Edinburgh 
Postnatal Depression Scale anxiety (EPDS-3A) subscale score 
over time49; the rate of HARS, HDRS-17 A/S, and EPDS-3A 
response (defined as ≥ 50% reduction from baseline in total 
scores); and the rate of sustained HARS, HDRS-17 A/S, and 
EPDS-3A response (defined as achievement of response at 
both days 15 and 45). The HDRS-17 A/S subscale, which 
reflects the severity of anxiety symptoms in patients with 
depression, includes HDRS-17 items 10 (psychic anxiety), 11 
(somatic anxiety), 12 (gastrointestinal somatic symptoms), 
13 (general somatic symptoms), 15 (hypochondriasis), and 
17 (insight).47,48 The EPDS-3A includes the EPDS items 3 
(self-blame), 4 (anxious/worried), and 5 (scared/panicky).49 
Insomnia was evaluated using CFB in HDRS-17 insomnia 
subscale (HDRS-17 Ins), MADRS item 4 (reduced sleep), 
and EPDS item 7 (difficulty sleeping) over time. These 
analyses were conducted post hoc.

Clinical Points
 ■ Postpartum depression with anxiety symptoms or 

symptoms of sleep disturbance/insomnia is associated with 
more severe depression, longer time to treatment response, 
increased of self-harm ideation, and poor mental health 
status.

 ■ A once-daily, 14-day treatment course of oral zuranolone 
was associated with concurrent improvements in 
depressive and anxiety symptoms, with beneficial effects 
on insomnia and self-reported functional health in women 
with postpartum depression.

https://clinicaltrials.gov/ct2/show/NCT02978326
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Figure 1. Proportion of Patients Achieving Concurrent 
Remission in Depressive and Anxiety Symptoms by 
Outcomes and Assessment Time Pointsa

C. Sustained Concurrent Remission (Criteria Met on Both Day 15 and  
Day 45)

aConcurrent remission of depressive and anxiety symptoms was defined 
as achieving both HDRS-17 and HARS remission or both MADRS and 
HARS remission. HDRS-17 remission was defined as total score ≤ 7, HARS 
remission was defined as total score ≤ 7, and MADRS remission was 
defined as total score ≤ 10.

*P < .05 vs placebo.   **P < .01 vs placebo.   ***P < .001 vs placebo. P values 
have not been adjusted for multiplicity and are nominal.

Abbreviations: HARS = Hamilton Anxiety Rating Scale, HDRS-17 = 17-item 
Hamilton Depression Rating Scale, MADRS = Montgomery-Asberg 
Depression Rating Scale, n = number of patients at that visit.
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Improvements in general health status were assessed in a 
prespecified analysis using the 36-item Short-Form Health 
Survey, version 2 (SF-36v2), which measures adult patients’ 
perceptions of their own functional health and well-being 
that are not directly reflected in HDRS-17, HARS, or other 
metrics.50,51 The survey evaluates the person’s functioning 
in 8 domains, including Physical Functioning, Role 
Limitations due to Physical Problems, Role Limitations 

due to Emotional Problems, Bodily Pain, General Health 
Perceptions, Vitality, Social Functioning, and General 
Mental Health.50

Clinical benefits and risks were evaluated post hoc by 
assessing NNT, NNH, and the likelihood to be helped or 
harmed (LHH).52,53 NNTs were estimated for response, 
remission, sustained response, and sustained remission and 
NNHs for discontinuation due to an AE, experiencing ≥ 1 
treatment-emergent AE (TEAE), and AEs with an 
incidence ≥ 2% with zuranolone and higher than with 
placebo. LHH, defined as the NNH-to-NNT ratio, was 
calculated if both NNT and NNH were significant for a 
specific event.

Statistical Analysis
The CFB at each time point was evaluated using the 

least squares (LS) mean from a mixed model for repeated 
measures (MMRM). Concurrent remission rates were 
derived using the generalized estimating equation models 
for repeated measures, adjusting for baseline covariates. 
Secondary, exploratory, and post hoc endpoints were 
evaluated using an MMRM and were not adjusted for 
multiplicity. SF-36v2 domain or summary scores of 50 
represent the normative level of the general population.51 
In line with the SF-36v2 manual,51 the MIDs for SF-36v2 
domain and summary scores are 2 points for Vitality, 
General Health, and Physical Component Summary; 3 
points for Role Physical, Physical Functioning, Bodily Pain, 
Social Functioning, Mental Health, and Mental Component 
Summary; and 4 points for Role Emotional. NNT and 
NNH were calculated based on the proportions of patients 
(P) for a specific outcome (1/[Ptreatment-Pplacebo]). The 
95% confidence intervals (CIs) for NNT and NNH were 
calculated based on Wilson score intervals. The analyses 
are exploratory. All P values are nominal, with P < .05 
indicating statistical significance. Analyses were conducted 
using SAS, version 9.4 (SAS Institute Inc., Cary, NC).

RESULTS

Of 153 women randomized, 150 were evaluable and 
included in the efficacy analyses (zuranolone, N = 76; 
placebo, N = 74) as previously described.41 Demographic 
and baseline patient characteristics (ie, age, race, ADT use, 
HDRS-17 total score) were well balanced between the 2 
treatment arms.41 At baseline, 16/76 (21.1%) and 13/74 
(17.6%) patients in the zuranolone and placebo groups, 
respectively, were receiving stable doses of ADTs.41 In the 
zuranolone group, 12 patients were receiving a selective 
serotonin reuptake inhibitor (SSRI), 3 were receiving a 
norepinephrine/dopamine-reuptake inhibitor (NDRI), and 
1 was receiving a serotonin and norepinephrine reuptake 
inhibitor. In the placebo group, 12 patients were receiving 
an SSRI and 1 patient was receiving an NDRI. A small 
proportion (6 patients [7.9%] and 4 patients [5.4%] in the 
zuranolone and placebo groups, respectively) initiated 
ADT during the follow-up period.41
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Figure 2. Rapid and Sustained Improvement in Symptoms of Anxiety

B. Change From Baseline in EPDS-3A Subscale Score

*P < .05 vs placebo.   **P < .01 vs placebo.   ***P < .001 vs placebo. P values have not been adjusted for 
multiplicity and are nominal.

Abbreviations: CFB = change from baseline, EPDS-3A = Edinburgh Postnatal Depression Scale anxiety 
subscale, HARS = Hamilton Anxiety Rating Scale, HDRS-17 = 17-item Hamilton Depression Rating Scale, 
HDRS-17 A/S = HDRS-17 Anxiety/Somatization, LS = least squares, n = number of patients that day, 
SE = standard error.
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Concurrent Remission  
of Depressive and Anxiety Symptoms

As assessed by the combined criteria of HDRS-17 total 
score ≤ 7 and HARS total score ≤ 7, a greater proportion of 
women receiving zuranolone achieved concurrent remission 
of depressive and anxiety symptoms compared with those 
receiving placebo as early as day 3 (18.9% vs 2.7%; P = .003) 
and at day 15 (40.5% vs 19.2%; P = .007) and day 45 (52.1% 
vs 23.2%; P < .001; Figure 1A). Similarly, as assessed by the 
combined criteria of MADRS total score ≤ 10 and HARS 
total score ≤ 7, a higher rate of concurrent remission was 
achieved with zuranolone versus placebo at day 3 (23.0% vs 
6.8%; P = .010), day 15 (43.2% vs 23.3%; P = .014), and day 45 
(53.4% vs 26.1%; P = .001; Figure 1B). The rate of sustained 
concurrent remission of depressive and anxiety symptoms 

(ie, at both days 15 and 45) was higher with zuranolone 
versus placebo using the criteria of either the combined 
HDRS-17/HARS (P < .001; odds ratio [OR; 95% CI], 6.2 
[2.2 to 17.4]) or the combined MADRS/HARS (P = .003; OR 
[95% CI], 3.7 [1.5 to 8.9]; Figure 1C).

Anxiety Symptoms
Greater CFB in HARS score at days 3 through 45 with 

zuranolone versus placebo (P < .05 at all measured time 
points) in this population has been reported previously.41 At 
baseline, mean (SD) HDRS-17 A/S subscale total score was 
9.0 (1.5) and 9.4 (1.7) for women receiving zuranolone and 
placebo, respectively. Women demonstrated an improvement 
in anxiety/somatization symptoms as assessed by CFB in 
HDRS-17 A/S subscale score (LS mean [SE; 95% CI]) with 
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Figure 3. Proportions of Patients Achieving Responses in Symptoms of Anxiety

B. Rates of HDRS-17 A/S Responsea

aResponse is defined as ≥ 50% reduction from baseline on respective assessment scale.
*P < .05 vs placebo.   **P < .01 vs placebo. P values have not been adjusted for multiplicity and are nominal.
Abbreviations: EPDS-3A = Edinburgh Postnatal Depression Scale anxiety subscale, HARS = Hamilton Anxiety Rating Scale, 

HDRS-17 = 17-item Hamilton Depression Rating Scale, HDRS-17 A/S = HDRS-17 Anxiety/Somatization, n = number of 
patients that day.
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Figure 4. Rates of Sustained Response in Symptoms of 
Anxiety as Assessed by HARS, HDRS-17 A/S, and EPDS-3Aa

aSustained response is defined as ≥ 50% reduction from baseline on 
respective assessment scale at both day 15 and day 45.

*P < .05 vs placebo.   **P < .01 vs placebo. P values have not been adjusted 
for multiplicity and are nominal.

Abbreviations: EPDS-3A = Edinburgh Postnatal Depression Scale anxiety 
subscale, HARS = Hamilton Anxiety Rating Scale, HDRS-17 = 17-item 
Hamilton Depression Rating Scale, HDRS-17 A/S = HDRS-17 Anxiety/
Somatization, n = number of patients that day.
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zuranolone versus placebo starting at day 3 (−3.8 [0.3; −4.5 
to −3.2] vs −2.7 [0.3; −3.3 to −2.0]; P = .007) and continuing 
at all measured time points through day 45 (−5.7 [0.4; −6.4 
to −5.0] vs −4.3 [0.4; −5.0 to −3.5]; P = .003; Figure 2A). 
Reductions in EPDS-3A score were greater with zuranolone 
versus placebo at day 8 (−2.2 [0.3] vs −1.5 [0.3]; P = .032) 
through day 45 (−3.6 [0.3] vs −2.1 [0.3]; P < .001; Figure 2B).

Higher rates of HARS response (71.6% vs 49.3%, P = .007; 
Figure 3A) and HDRS-17 A/S response (68.9% vs 46.6%, 
P = .008; Figure 3B) were observed in women treated with 
zuranolone versus placebo at day 15 and continued at all 
measured timepoints through day 45. EPDS-3A response 
rates were numerically higher with zuranolone versus placebo 
at all measured time points from day 8 through day 45, with 
a nominally significant difference at day 45 (56.2% vs 26.1%, 
P < .001; Figure 3C). Rates of sustained response (ie, at both 
days 15 and 45) on HARS (58.7% vs 42.3%, P = .068), HDRS-
17 A/S (53.3% vs 34.3%, P = .029), and EPDS-3A (29.3% vs 
16.9%, P = .082) were numerically higher with zuranolone 
versus placebo (Figure 4).

Insomnia Symptoms
Numerically greater improvement in symptoms of 

insomnia was achieved by women receiving zuranolone 
versus placebo as assessed by HDRS-17 Ins (Figure 5A), 
MADRS reduced sleep item (Figure 5B), and EPDS difficulty 
sleeping item (Figure 5C); nominally significant benefits 
were observed for zuranolone versus placebo at all measured 
time points on HDRS-17 Ins, all time points except day 21 on 
MADRS reduced sleep item, and at day 45 on EPDS difficulty 
sleeping item.

Patient-Reported Functional Health and Well-Being
At day 45, women receiving zuranolone achieved 

improvements compared with placebo across 5 domains of 
the SF-36v2, including Social Functioning (LS mean [SE; 
95% CI], 18.27 [1.37; 15.56 to 21.0] vs 13.53 [1.44; 10.69 to 
16.37]; P = .008), Mental Health (19.39 [1.58; 16.27 to 22.51] 
vs 13.93 [1.64; 10.69 to 17.17]; P = .008), Physical Functioning 
(6.38 [0.95; 4.51 to 8.26] vs 3.8 [0.99; 1.85 to 5.74]; P = .038), 
Role Physical (11.75 [1.11; 9.56 to 13.94] vs 8.85 [1.16; 6.56 
to 11.13]; P = .045), and Bodily Pain (8.19 [1.17; 5.87 to 
10.51] vs 4.0 [1.23; 1.56 to 6.40]; P = .007), and in the Mental 
Component Summary score (23.59 [1.83; 19.97 to 27.21] vs 
18.45 [1.90; 14.68 to 22.21]; P = .030); CFB in other SF-36v2 
domains was numerically greater with zuranolone versus 
placebo (Supplementary Figure 1A). In women receiving 
zuranolone, mean scores at day 45 for Physical Functioning, 
Bodily Pain, and General Health domains and for Physical 
Component Summary reached the US population normative 
levels; mean Role Physical domain score was within 1 MID 
from population normative levels (Supplementary Figure 
1B).

NNT and NNH Estimates
A greater proportion of women achieved sustained 

HDRS-17 response (59% vs 39%; P = .020) and sustained 

HDRS-17 remission (37% vs 13%, P < .001) with zuranolone 
versus placebo. The NNT estimates (95% CI) were similar 
for HDRS-17 response (5 [3 to 13]) and remission (5 [3 
to 17]) at day 15, sustained response (5 [3 to 27]), and 
sustained remission (5 [3 to 10]; Supplementary Table 1). 
The NNH estimates were ≥ 10 for incidence of TEAEs and 
discontinuation due to an AE (Supplementary Table 1). 
LHH estimates were not calculated for this population as 
the NNH estimates were nonsignificant.

DISCUSSION

Results from ROBIN prespecified exploratory and post 
hoc analyses presented here show that women with PPD 
achieved concurrent improvements in both depressive 
and anxiety symptoms with zuranolone; the proportion of 
women achieving concurrent remission of both symptoms 
was greater with zuranolone versus placebo as early as day 3, 
and the benefit was maintained at days 15 and 45. Sustained 
(at both days 15 and 45) concurrent remission was observed 
in approximately 30% of women receiving zuranolone 
based on either the HDRS-17/HARS or the MADRS/
HARS criteria; the rate was higher than that of women 
receiving placebo (7% on HDRS-17/HARS criteria and 
11% on MADRS/HARS criteria). Improvements in anxiety 
symptoms as assessed by HDRS-17 A/S and EPDS-3A with 
zuranolone versus placebo are consistent with previous 
similar findings based on HARS assessments.41 Beneficial 
effects of zuranolone on insomnia symptoms and patient-
perceived functional health were also observed.

Given the high rate of concurrent anxiety and/or 
insomnia symptoms in women with PPD, these findings 
are potentially clinically impactful, as rapid improvements 
in depressive, anxiety, and insomnia symptoms may be 
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Figure 5. Improvement in Symptoms of Insomnia

B. CFB in MADRS Reduced Sleep Item

*P < .05 vs placebo.   **P < .01 vs placebo. P values have not been adjusted for multiplicity and are nominal.
Abbreviations: CFB = change from baseline, EPDS-3A = Edinburgh Postnatal Depression Scale anxiety 

subscale, HDRS-17 = 17-item Hamilton Depression Rating Scale, LS = least squares, MADRS = Montgomery-
Asberg Depression Rating Scale, n = number of patients that day, SE = standard error.
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achieved without a need for polypharmacy. In clinical 
practice, pharmacotherapies targeting anxiety and/or 
insomnia symptoms are often used in addition to SOC ADT, 
increasing risk for adverse effects, drug-drug interactions, 
and poor adherence,54 as only a few SOC ADTs have been 
shown to improve both depressive and anxiety symptoms 
in clinical studies of women with PPD.55–58 Additionally, 
it often takes 4 to 6 weeks for SOC ADTs to demonstrate 
clinical benefit,59–61 with women experiencing transient 
increases in jitteriness/anxiety during the early treatment 
period62 at greater rates than men.63

Women with PPD experience significant impairments in 
physical functioning and psychosocial well-being beyond 
the mood and neurovegetative symptoms associated with 
PPD.5,7,64 Patient-reported outcome measures such as 
SF-36v2 are increasingly incorporated into clinical trials 
to evaluate how treatment impacts the overall functioning 
and well-being of patients.65,66 The present results of 
nominally significant improvements in 5 domains of the 
SF-36v2 (including 3 of the 4 physical health domains) 
and in the Mental Component Summary score suggest that 
women receiving zuranolone as treatment for their PPD 
perceive improvements in their own functional health and 
well-being.

When medications are compared with placebo, the 
resultant NNT and NNH estimates can serve as a basis of 
indirect comparisons within a class of agents, as recently 
demonstrated for ADTs.67 In general, NNT values < 10 for 
efficacy measures suggest that the intervention is potentially 
clinically beneficial.68 NNTs of 6–9 are commonly reported 
when comparing SOC ADTs with placebo. In addition, 
NNH values ≥ 10 are desirable for AE outcomes.68 Our 
analyses found an NNT of 5 for response and remission at 

day 15 and NNH estimates ≥ 10 for both incidence of AEs 
and discontinuation due to an AE.

Study Limitations
The analyses were for non-primary endpoints in the 

study and therefore were not controlled for multiplicity. 
Additionally, results may not be generalizable to patients 
outside the confines of a clinical trial because of the strict 
inclusion/exclusion criteria used in this registrational study. 
Furthermore, reasons for clinical trial discontinuation can 
be complex, so the NNH for discontinuation due to AEs in 
this study may not always generalize to overall tolerability 
in clinical practice. The brief duration of the study limits 
the sensitivity of calculating NNH for delayed AEs, and the 
relatively small sample sizes limit sensitivity of calculating 
NNH for uncommon AEs and subpopulation effects. Finally, 
the NNH results for zuranolone were nonsignificant, likely 
because of the small sample size. Estimates for LHH were 
therefore not calculated for this population.

CONCLUSIONS

Adult women with PPD receiving zuranolone experienced 
improvements in both depressive and anxiety symptoms, 
with a higher rate of concurrent remission at days 3, 15, 
and 45 compared with those receiving placebo. Beneficial 
effects of zuranolone versus placebo on insomnia and 
patient-reported functional health and well-being were 
also observed. Together, these findings support further 
development of zuranolone as a potentially rapid-acting 
pharmacotherapy for adults with PPD, including those with 
anxiety and/or insomnia symptoms, potentially without the 
need for polypharmacy.
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Supplementary Figure 1. Patients’ Perceptions of Their Own 
Functional Health and Well-being as Reported on the SF-36v2. (A) 
Change From Baseline in Domain and Summary Scores at Day 45. (B) 
Mean Domain and Component Summary Scores at Baseline, Day 15, and 
Day 45 (in Patients Receiving Zuranolone Only).

(B) Norm-Based SF-36 Domain and Summary Scores

(A) SF-36 Domain and Summary Scores Day 45

*P<.05; **P<.01 vs placebo. P values have not been adjusted for multiplicity and are nominal.

Abbreviations: BP = Bodily Pain; CFB = change from baseline; GH = General Health; LSM = least squares 
mean; MCS = Mental Component Score; MH = Mental Health; PCS = Physical Component Score; 
PF = Physical Functioning; RE = Role Emotional; RP = Role Physical; SD = standard deviation; SE = standard 
error; SF = Social Functioning; SF-36v2 = 36-Item Short Form Health Survey Instrument version 2; V = Vitality.
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Supplementary Table 1. Summary of NNT Estimates for HDRS-17 
Response, Remission, and Sustained Response and Remission and NNH 
Estimates for Discontinuation Due to AE and Specific TEAEs (≥2% 
Incidence With Zuranolone and Greater Than That With Placebo).

aPercentages were calculated using the numbers of patients with data evaluable at that day as denominator: 
N = 73 (placebo) and N = 74 (zuranolone) for HDRS-17 response and remission at day 15; N = 70 (placebo) 
and N = 75 (zuranolone) for sustained HDRS-17 response; and N = 71 (placebo) and N = 75 (zuranolone) for 
sustained HDRS-17 remission.
bNot statistically significant versus placebo at the p<0.05 threshold.

Abbreviations: AE = adverse events; CI = confidence interval; HDRS-17 = 17-item Hamilton Depression Rating 
Scale; NNT = number needed to treat; NNH = number needed to harm; TEAE = treatment-emergent adverse 
event.

3

(A) NNT Estimates

Outcome, n (%)a
Placebo
(N = 74)

Zuranolone
(N = 76)

Associated
NNT (95% CI)

HDRS-17 response (day 15) 35 (47.9) 53 (71.6) 5 (3 to 13)

HDRS-17 remission (day 15) 17 (23.3) 33 (44.6) 5 (3 to 17)

Sustained HDRS-17 response (days 15/45) 27 (38.6) 44 (58.7) 5 (3 to 27)

Sustained HDRS-17 remission (days 15/45) 9 (12.7) 28 (37.3) 5 (3 to 10)

(B) NNH Estimates

Outcome, n (%)
Placebo
(N = 73)

Zuranolone
(N = 78)

Associated
NNHb

Treatment discontinuation due to AE 0 1 (1.3) 78

TEAE 

Somnolence 8 (11.0) 12 (15.4) 23

Dizziness 4 (5.5) 6 (7.7) 46

Sedation 0 4 (5.1) 20

Diarrhea 2 (2.7) 5 (6.4) 28

Dry mouth 0 3 (3.8) 26

Upper respiratory infection 1 (1.4) 6 (7.7) 16

Nasopharyngitis 1 (1.4) 3 (3.8) 41

Pain in extremity 1 (1.4) 2 (2.6) 84

Fatigue 1 (1.4) 3 (3.8) 41
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