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1. Benefit-Risk Assessment

Benefit-Risk Summary and Assessment

The proposed drug-device combination product contains 30 mcg of the potent opioid agonist, sufentanil, for use in a medically supervised setting for the
treatment of adults with acute pain severe enough to require an opioid analgesic and for which alternative treatments are inadequate. The product is intended to
be administered in a medically supervised setting by a healthcare provider to a patient’s sublingual space using a single-dose applicator (SDA) on an as needed
basis with a minimum interval of one hour between doses.

Adequate control of acute pain is critical and prescription opioids are an important component of modern pain management. However, the treatment of acute
pain needs to be balanced with public health considerations related to abuse, misuse, and accidental exposure. While there are multiple drugs approved for
treating acute pain, sufentanil sublingual tablet 30 mcg is the first sublingual sufentanil product proposed for acute pain severe enough to require an opioid
analgesic. If approved, sufentanil sublingual tablets 30 mcg would add another therapeutic option for the treatment of acute pain.

The application is supported by reference to the Agency’s previous findings of efficacy and safety for Sufenta (sufentanil citrate for injection; NDA 19050),
cross reference to safety data for sufentanil sublingual tablets 15 mcg (proposed tradename Zalviso; ® @) “another drug-device combination product
that contains 15 mcg of sufentanil and was intended to be administered by a patient using a different device, a Phase 3 placebo-controlled sufentanil sublingual
tablet 30 mcg trial (SAP301), and two Phase 3 open-label sufentanil sublingual tablets 30 mcg studies. Of note, the sufentanil sublingual tablets 15 mcg
application received a complete response on July 25, 2014, primarily due to issues surrounding the device and inadvertent loss of dispensed tablets.

The efficacy of sufentanil sublingual tablets 30 mcg was evaluated in one placebo-controlled Phase 3 trial in post-surgical adult patients following
abdominoplasty, open inguinal hernioplasty, or laparoscopic abdominal surgery with acute pain. This trial was adequate and well-controlled and provided
evidence of the efficacy of sufentanil sublingual tablets 30 mcg in treating acute pain, based on the time-weighted summed pain intensity difference from
baseline over 12 hours (SPID12).

The safety profile of sufentanil sublingual tablets 30 mcg in acute pain was consistent with the typical safety profile of an opioid agonist, however there were
two areas of safety concern that required further evaluation: the safety of sufentanil sublingual tablets 30 mcg in patients requiring the maximum dosing
proposed for labeling and the risk of misplaced tablets. Given these safety concerns, the application received a complete response and was not approved on
October 11, 2017. The focus of this review is the Applicant’s resubmission to address these concerns. To address the safety of sufentanil sublingual tablets 30
mcg in patients requiring the maximum dosing proposed for labeling, the Applicant reduced the maximum daily dose from 24 to 12 sufentanil sublingual 30
mcg tablets per day and provided new pooled safety analyses. The Applicant’s analyses support the proposed maximum daily dose. To address the concern of
misplaced tablets, the Applicant modified the directions for use and performed another human factors validation study. The Agency has determined that the
human factors validation study support the safe and effective use of the product.

Reference ID: 4343910



NDA 209128
Dsuvia (sufentanil sublingual tablet 30 mcg) for acute pain
Resubmission

The application was discussed at an Anesthetic and Analgesic Advisory Committee meeting on October 12, 2018, and the majority of committee members
recommended approval (10 yes; 3 no). Sufentanil sublingual tablets 30 mcg offer a benefit for the treatment of acute pain. The risks of sufentanil are
consistent with other opioids. The risks associated with the small tablet size specific to SST, such as misplaced tablets and accidental exposure, will be
managed with a REMS with ETASU. The overall benefit/risk is favorable in the context of these risk mitigation strategies.

Dimension

Reference ID: 4343910

Evidence and Uncertainties

Conclusions and Reasons

» Acute pain is a serious medical condition which can affect function and
quality of life.

 Acute pain significantly impacts the lives of patients due to pain and
decreased physical function.

Acute pain is a potentially serious condition and is
common in a variety of medical and surgical
settings.

While there is heterogeneity in the types and causes
of acute pain, adequate control of acute pain is
important regardless of the etiology.

* Prescription medications are often a component of a multimodal analgesic approach,
which is standard in many institutions. Pharmacologic options include
acetaminophen, nonsteroidal anti-inflammatory drugs (NSAIDs), topical agents (e.g.,
local anesthetics), and opioids.

 Opioids are commonly used to control postoperative pain. They can be administered
via oral, transdermal, parenteral, neuraxial, and rectal routes. In the postoperative
setting, opioids are frequently administered intravenously (IV), either through
clinician administered boluses or via PCA.

« Parenteral opioids currently approved for acute pain in the United States include
morphine, fentanyl, meperidine, and hydromorphone.

There are multiple current pharmacologic treatment
options for patients with acute pain.

« The efficacy of sufentanil sublingual tablets (SST) 30 mcg was evaluated in one
randomized, double-blind, placebo-controlled trial that enrolled 161 patients (age 18
to 69 years) with acute postoperative pain (pain intensity of >4 on a 0-10 numeric
rating scale [NRS]) after abdominal surgery (studied up to 48 hours) (Study SAP 301)
« Patients were dosed with SST 30 mcg or placebo as needed with a minimum of 60
minutes between doses. Morphine sulfate 1 mg IV was available as rescue
medication.

The SST 30 mcg clinical trial was adequate and
well-controlled. SST 30 mcg was effective in
reducing pain. Only one trial was needed to support
this formulation change given that the efficacy of
sufentanil (Sufenta) has already been established
and the Applicant is relying on the Agency’s
previous finding of Sufenta’s efficacy and safety.
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Dimension
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Evidence and Uncertainties

Conclusions and Reasons

* The primary efficacy endpoint was the time-weighted sum of pain intensity
difference over 12 hours (SPID12). Patients using SST 30 mcg had a statistically
significantly lower SPID12 than patients using placebo.

 Median time to onset (measured using the double stopwatch method) was 54
minutes for the SST group and 84 minutes for the placebo group.

» Approximately 22.4% of patients in the DSUVIA group and 64.8% of patients in the
placebo group took rescue medication within the first 12 hours of the treatment phase.

* The safety of SST 30 mcg was evaluated in a total of 646 patients with
moderate-to-severe acute postoperative pain or pain due to trauma which
required opioid analgesia.

« The safety profile of sufentanil sublingual tablets 30 mcg in acute pain was
consistent with the typical safety profile of an opioid agonist, however there
were two areas of safety concern that required further evaluation in this
resubmission: the safety of sufentanil sublingual tablets 30 mcg in patients
requiring the maximum dosing proposed for labeling and the risk of misplaced
tablets.

* To address the safety of sufentanil sublingual tablets 30 mcg in patients
requiring the maximum dosing proposed for labeling, the Applicant reduced
the maximum daily dose from 24 to 12 sufentanil sublingual 30 mcg tablets per
day and provided new pooled safety analyses.

* To address the concern of misplaced tablets, the Applicant modified the
directions for use and performed another human factors validation study.

The size of the safety database for SST 30 mcg is
adequate. Its safety profile is well characterized,
and the Applicant has provided adequate data to
support the proposed maximum dose.

The main safety concerns associated with SST 30
mcg are related to opioid-related side effects, such
as respiratory depression, and risks associated with
the small tablet size, such as accidental exposure,
misuse and abuse.

» SST 30 mcqg has risks associated with opioids and risks associated with its
small tablet size, such as accidental exposure, misuse, and abuse.

» SST 30 mcg will have boxed warnings similar to
other opioids including accidental exposure, life-
threatening respiratory depression, and addiction,
abuse, and misuse, cytochrome P450 3A4
interactions, and risks from concomitant use with
benzodiazepines or other CNS depressants.

» SST 30 mcg will have Risk Evaluation and
Mitigation Strategies (REMS) with Elements to
Assure Safe Use (ETASU) and use will be limited
to certified medically supervised settings. Use will
be limited to certified medically supervised settings
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to ensure that there is access to equipment and
personnel trained to detect and manage acute opioid
overdose, including respiratory depression.
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2. Introduction

This is a review of AcelRx’s Pharmaceuticals, Inc (AcelRx’s) response to the Complete
Response (CR) letter issued on October 11, 2017, for new drug application (NDA) 209128 for
sufentanil sublingual tablets (proposed trade name Dsuvia). The application was originally
submitted on December 12, 2016, as a 505(b)(2) new drug application (NDA) for sufentanil
sublingual tablets (SST), a drug-device combination product containing 30 mcg of the potent
opioid agonist, sufentanil. The product is intended to be administered by a healthcare provider to
the patient’s sublingual space in a medically supervised setting, using the single-dose applicator
(SDA), on an as needed basis with a minimum interval of one hour between doses.

AcelRx’s proposed indication is for the management of moderate-to-severe acute pain severe
enough to require an opioid analgesic and for which alternative treatments are inadequate, in
adult patients in a medically supervised setting.

The NDA references the Agency’s previous findings of efficacy and safety for Sufenta
(sufentanil citrate for injection; NDA 19050; Akorn, Inc.), which was approved in 1984 and is
indicated for intravenous administration in adults and pediatric patients as an adjunctive and a
primary anesthetic and for epidural administration as an analgesic in the setting of labor and
vaginal delivery. Sufenta is currently only approved as a solution for injection. The Applicant
also cross references their previously submitted ®®@ for sufentanil sublingual tablet 15
mcg, another sufentanil sublingual tablet drug-device combination product that, in contrast to
sufentanil sublingual tablet 30 mcg, contains 15 mcg of sufentanil and was intended to be
administered by the patient using a different device. The sufentanil sublingual tablet 15 mcg
application received a complete response on July 25, 2014 primarily due to issues surrounding
the device and inadvertent loss of dispensed tablets. The inclusion of selected safety data from
the sufentanil sublingual tablet 15 mcg program was determined to be reasonable as the
Applicant established a pharmacokinetic bridge between two doses of sufentanil 15 mcg
sublingual tablets within 20 to 25 minutes and a single dose of sufentanil sublingual tablet 30
mcg.

The original sufentanil sublingual tablet 30 mcg application was supported by the Agency’s
previous findings for Sufenta (NDA 19050), a Phase 3 placebo-controlled sufentanil sublingual
tablet 30 mcg trial (SAP301), two Phase 3 open-label sufentanil sublingual tablet 30 mcg studies,
and selected safety data from the sufentanil sublingual tablet 15 mcg program, as well as
CMC/device, pharmacology/toxicology, clinical pharmacology, and human factors data.

There were two deficiencies outlined in the complete response letter. The first deficiency was an
inadequate number of patients dosed at the maximum amount described in the proposed labeling
to assess the safety of sufentanil sublingual tablet 30 mcg. To address this deficiency, the
Applicant was asked to collect additional data in at least 50 patients with postoperative pain
sufficient to evaluate the safety of sufentanil sublingual tablet 30 mcg for a period following the
maximum proposed dosing. The second deficiency was the possibility of misplaced tablets,
which pose a risk for accidental exposure and improper dosing. To address this deficiency, the
Applicant was asked to develop mitigation strategies to address the risk of dropped sufentanil
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tablets and to conduct another human factors validation study. See the cross-discipline team
leader (CDTL)/Division Director review from the first cycle. Of note, in this previous review,
the names “Dsuvia” and “Zalviso” are used, while sufentanil sublingual tablets, 30 mcg and 15
mcg, respectively, are used in the current review.

In this complete response submission, the Applicant did the following to address the deficiencies
described in the complete response letter:

e Decreased the maximum daily dose to 12 tablets from 24 tablets and submitted new
pooled safety analyses to support the safety of the proposed maximum daily dose

e Performed a new human factors study

e Submitted a risk assessment following accidental exposure to a sufentanil sublingual
tablet 30 mcg

This review will be focus on the Applicant’s complete response submission. Background
Sufentanil is a synthetic opioid analgesic that is five to ten times more potent than its analog,
fentanyl.

Sufenta (NDA 19050) is the only listed sufentanil product and is for intravenous and epidural
use. If approved, sufentanil sublingual tablet 30 mcg would be the first sufentanil analgesic
product for sublingual use.

The proposed indication is the management of moderate-to-severe acute pain severe enough to
require an opioid agonist and for which alternative treatments are inadequate, in adult patients in
a medically supervised setting. A variety of immediate-release opioid analgesics and
combination opioid/non-opioid products are approved for management of acute pain severe
enough to require an opioid agonist and for which alternative treatments are inadequate.
Available opioid products include meperidine, tramadol, codeine, hydrocodone, oxycodone,
morphine, oxymorphone, hydromorphone, and fentanyl. The available products can be given via
various routes of administration, such as oral, transdermal, intramuscular, subcutaneous,
intravenous, transmucosal, and epidural/intrathecal.

Key regulatory interactions since the original NDA was submitted on December 12, 2016, are
listed below by date. Points of discussion or Agency recommendations are provided as a bulleted
list for each meeting or interaction. The development program for sufentanil sublingual tablet 30
mcg occurred under IND 113059.

October 11, 2017 — Complete Response letter issued

January 26, 2018 — Post-action meeting
e The Applicant proposed a revised maximum daily dose from 24 tablets in 24
hours to 12 tablets in 24 hours. In addition, the Applicant proposed pooled
analyses from the sufentanil sublingual tablet 30 mcg and sufentanil sublingual
tablet 15 mcg programs. The Agency agreed on this approach, but noted that the
adequacy of the data would be a review issue.

10
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e The Applicant stated that they incorporated the Agency’s recommendations for
the Directions for Use (DFU) and planned an additional human factors study to
evaluate the effectiveness of the changes to the DFU in addressing the risk of
dropped tablets. The Agency reiterated its concern regarding sufentanil sublingual
tablet 30 mcg’s small tablet size.

3. Product Quality

See the CDTL/Division Director review from the original NDA submission for details regarding
the product quality considerations.

In summary, the drug component of this drug-device combination product consists of an
immediate-release sublingual tablet containing 30 mcg of sufentanil. The tablet measures 3 mm
in diameter and 0.85 mm in thickness with a nominal tablet weight of 7.40 mg. The tablet is blue.
Each disposable single dose applicator (SDA) contains one tablet and is intended for single use.

Device

The device constituent of this product consists of the SDA, which is intended for storage and
to deliver sufentanil to the sublingual space. The health care provider is directed to remove the
SDA lock, place the SDA tip under the patient’s tongue, and depress the green pusher to
administer the sufentanil tablet to the sublingual space.

Figure 1: Single Dose Applicator Container Label - Front

Source: 3.2.P, page 1, submitted on 05/03/2018

Human Factors

The Division of Medication Error Prevention and Analysis (DMEPA) reviewed the human
factors (HF) validation study results from the original NDA and the human factors study in the
resubmission. See Section 8 for a discussion of the HF validation studies.

The OPQ recommendation for this application at the end of the original review cycle was that the
application could be approved, from a CMC perspective. Although there were no CMC-related
comments included in the CR letter, the new submission includes new stability data. The CMC
review concludes that “the new stability data submitted with the resubmission justifies a shelf-
life of 36 months.” There are no approvability issues from a CMC perspective.

11
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4. Nonclinical Pharmacology/Toxicology

See the CDTL/Division Director review from the original NDA submission for details regarding
the nonclinical pharmacology/toxicology considerations. No new nonclinical data were included
in the complete response submission.

5. Clinical Pharmacology

See the CDTL/Division Director review from the original NDA submission for details regarding
the clinical pharmacology considerations.

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP-DCP-2) and
the Division of Pharmacometrics reviewed the resubmission and found it acceptable from a
clinical pharmacology perspective. See Section 8.2.b for a discussion of OCP’s assessment of
the Applicant’s methodology to assess the risk associated with accidental dosing of Dsuvia in a
12-kg child.

6. Clinical Microbiology
Not applicable.

7. Clinical/Statistical- Efficacy

Efficacy of this product was based on the results from a single Phase 3 clinical trial, SAP301.
See the CDTL/Division Director review from the original submission for a detailed discussion of
this study.

The following is a summary of the efficacy review of SAP301 that was previously reviewed in
the initial NDA. Study SAP301 was a multicenter, randomized, double-blind, and placebo-
controlled study. Randomization was stratified by sex and investigational site. Patients were
randomly assigned to treatment with sufentanil sublingual tablets 30 mcg or placebo at a 2:1
ratio within each stratum. Study medication was administered by a health care professional using
the single-dose applicator on an as needed basis with a minimum of one hour between doses. The
study period was up to 48 hours. Efficacy was assessed by patient-reported pain intensity (P1) on
an 11-point numerical rating scale. Prior to randomization, a patient was required to have a
minimum postoperative Pl score of 4 (baseline PI) and a minimum P1 score of 4 to continue
treatment beyond 24 hours. Rescue medication, 1 mg IV morphine, was allowed if the patient
requested additional medication for pain beyond the use of the study medication.

The primary efficacy endpoint was time-weighted summed pain intensity difference from
baseline over 12 hours (SPID12). As supportive evidence, the following secondary efficacy
endpoints were also examined:

* Time to first use of rescue medication

12
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* Total number of study medication and rescue medication doses used over 12-hour study period
* Time to onset of meaningful pain relief

The efficacy analyses were performed on the intent-to-treat (ITT) population, which included all
randomized patients who received study drug. The primary efficacy analysis was an analysis of
covariance (ANCOVA) model that used treatment, center, and sex as factors and baseline PI
score as a covariate. A pre-rescue Pl score was carried forward for one hour following the dosing
of rescue medication. For intermittent missing data, a linear interpolation method was used to
impute the missing values between two observed pain scores. A modified Brown’s method was
adopted by the Applicant to impute post-dropout missing values. Since it was a single imputation
method, a sensitivity analysis using multiple imputation with baseline distribution was performed
to evaluate the impact of missing data. Time to first use of rescue medication and time to onset
of meaningful pain relief were summarized using Kaplan-Meier product-limit estimates and were
compared between treatment groups using a log-rank test. The number of study medication and
rescue medication doses used was analyzed using an ANCOVA model that included treatment,
center, and sex as factors. Since there was no adjustment for multiplicity for any of the secondary
endpoints, these endpoints were considered supportive of the primary efficacy endpoint and
would not be suitable for inclusion in section 14 of the product label.

A total of 161 patients were randomized and received study medication. There was a statistically
significant difference (p < 0.001) between treatment groups with respect to the primary efficacy
endpoint SPID12 (mean difference of 12.7, 95% CI of [7.2, 18.2]). The estimated mean of Pl and
its 95% confidence interval (ClI) at each analysis time point were plotted in Figure 2. There was a
separation between curves over the 24-hour study period. Given the results of sensitivity analysis
and the small number of early dropouts, the impact of missing data was minimal. The efficacy
noted with the primary endpoint SPID12 was supported by the results from clinically relevant
secondary endpoints, time to first use of rescue mediation and amount of rescue medication used
over the first 12 hours.

13
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Figure 2: Least Squares Mean (95% CI) of Pain Intensity over the 24-Hour Study Period
10

Treatment Group:  ----- Placebo —— SST 30 mcg

LS Mean of Pain Intensity
o

0 2 4 6 g 10 12 14 16 18 20 22 24
Time (Hour)
Source: Reviewer

Even though there was very little use of rescue medication on average, subjects who received
sufentanil used less doses than subjects who received placebo (Table 1). Additionally, the time to

first use of rescue medication was significantly shorter for patients who received sufentanil
compared to those who received placebo over the first 12 hours (Figure 3).

14
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Figure 3: Kaplan-Meier Curves for Time to First Use of Rescue Medication over the 12-Hour Study Period
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Numbers of subjects at risk are listed at the bottom.

Table 1: Number of Rescue Medication Doses Used over the 12-Hour Study Period

Number of Doses Used SST 30 mcg Placebo P_value
over 12 Hours (n=107) (n=54)
Mean (SD) 0.4 (1.0 1.6 (1.8)
Median 0 1
Range ©,7) (0, 8)
LS mean difference -1.2 (-1.6,-0.8) <0.001
Number (%) by Category
0 83 (77.6) 19 (35.2)
1-2 21 (19.6) 23 (42.6) <0.001
3-4 1(0.9) 8(14.8)
>4 2(1.9) 4 (7.4)

Source: Reviewer

P-value for total number of doses is based on the ANOVA model including treatment,
center, and gender; P-value for number by category is based on Fisher’s exact test.
Abbreviations: SST: sufentanil sublingual tablet; SD: standard deviation

Although there was no statistically significant difference between sufentanil and placebo groups

for the total number of study medication doses used (Figure 4) and the time to onset of

meaningful pain relief (Table 2), numerically, sufentanil was better than placebo.
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Figure 4. Kaplan-Meier Curves for Time to Meaningful Pain Relief over the 12-Hour Study Period
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Numbers of subjects at risk are listed at the bottom.
Table 2. Number of Study Drug Doses Used over the 12-Hour Study Period
Number of Doses Used Sufentanil 30 mcg Placebo P_value
over 12 Hours (n=107) (n=54)
Mean (SD) 4.4 (2.0) 4.7 (2.3)
Median 4 4
Range 1,9 (1, 11)
LS mean difference -0.3(-1.0,0.4) 0.360
Number (%) by category
<4 40 (37.4) 16 (29.6)
4-8 65 (60.8) 34 (63.0) 0.180
>8 2(1.9) 4(7.4)

Source: Reviewer
P-value for total number of doses is based on the ANOVA model including treatment,
center, and gender; P-value for number by category is based on Fisher’s exact test.

The primary efficacy analysis was also performed by subgroup of interest, including age (<65
years), gender (male and female), race (Caucasian and non-Caucasian), BMI (<30 kg/m? and >30

kg/m?), investigational site (Sites 1-4), and type of surgery (abdominoplasty, hernioplasty, and
laparoscopic abdominal surgery).
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For each subgroup, the 95% CI for the mean difference in SPID12 comparing sufentanil
sublingual tablet 30 mcg with placebo is presented in Figure 5. Since there were only two
patients older than 65 years of age, this subgroup analysis was not performed. For all subgroups,
while not significant, numerically the sufentanil group had more pain relief than placebo based
on SPID12. Subgroups such as Sites 2 and 4 and hernioplasty surgery had limited number of
patients, and therefore resulted in large variability and unreliable results.
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Figure 5. Subgroup Analyses for Primary Efficacy Endpoint SPID12
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The least squares mean difference of sufentanil over placebo with respect to SPID12 was analyzed using ANCOVA with
treatment, baseline pain intensity, and interaction between treatment and the subgroup of interest.

DIFF: least squares mean difference

LCL: lower 95% confidence limit

UCL.: upper 95% confidence limit

NT: number of subjects in the SST 30 mcg group

NP: number of subjects in the placebo group

Solid vertical line represents mean overall estimated effect size.

Dashed vertical line represents no effect.
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In summary, the primary and secondary analyses support the efficacy of sufentanil sublingual
tablets 30 mcg for the management of acute pain severe enough to require an opioid analgesic
and for which alternative treatments are inadequate. Since sufentanil sublingual tablet 30 mcg
was only compared to placebo in the single completed Phase 3 study, there are no data available
on the efficacy of sufentanil sublingual tablet 30 mcg compared to other therapies.

8. Safety
8.1 Summary of safety review from 1%t review cycle

Studies contributing to integrated safety analyses

A summary of the studies contributing to the safety analyses in the first review cycle is shown in
Table 3. The safety database in the original NDA included data from the sufentanil sublingual
tablet 30 mcg and sufentanil sublingual tablet 15 mcg programs. From the sufentanil sublingual
tablet 30 mcg program, there were three Phase 3 studies (SAP301 [Phase 3 efficacy trial] and
SAP302 and SAP303 [open-label safety studies]). SAP301 was a randomized, double-blind,
placebo-controlled trial in adults with moderate-to-severe pain following outpatient abdominal
surgery. Patients could receive sufentanil sublingual tablet 30 mcg every hour as needed for up to
48 hours. SAP302 was an open-label study in patients 18 years of age and older who were being
treated in the emergency department for moderate-to-severe acute pain due to obvious trauma or
injury. Patients could receive up to four doses in the five-hour treatment period. SAP303 was a
multicenter, open-label study in patients 40 years of age and older who underwent a surgical
procedure requiring general anesthesia or spinal anesthesia that did not include intrathecal
opioids and who were experiencing acute postoperative pain of at least 4 on an 11-point numeric
rating scale (NRS).

There were two additional clinical studies in the sufentanil sublingual tablet 30 mcg program
(SAP101 and SAP202) that were not included in the pooled safety analyses. SAP101 was a
Phase 1 study conducted in healthy subjects who received naltrexone to block the opioid agonist
effects of sufentanil. SAP202 was a Phase 2 study in a bunionectomy population using a
different formulation and the in vitro data were not sufficient to bridge the formulation used to
the final to-be-marketed formulation.

Sufentanil sublingual tablet 15 mcg (proposed tradename Zalviso) is another sufentanil
sublingual tablet drug-device combination product that, in contrast to sufentanil sublingual tablet
30 mcg, contains 15 mcg of sufentanil and is administered by a patient with a different device
that has a 20-minute lockout between doses. The sufentanil sublingual tablet 15 mcg application
received a complete response, primarily due to issues surrounding the device and inadvertent loss
of dispensed tablets. In the sufentanil sublingual tablet 30 mcg NDA, the Applicant provided
safety data from the sufentanil sublingual tablet 15 mcg program. From the sufentanil sublingual
tablet 15 mcg program, the Applicant provided safety data from selected patients who received
the first dose of sufentanil tablet 15 mcg followed by a second dose of sufentanil sublingual
tablet 15 mcg within 20 to 25 minutes. This included data from six sufentanil sublingual tablet
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15 mcg studies in patients with postoperative pain after open abdominal surgery, total knee
arthroplasty, or total hip arthroplasty. While there were differences in the sufentanil sublingual
tablet 15 mcg and sufentanil sublingual tablet 30 mcg clinical programs, including different
devices, study designs, and patient populations, it was determined that it was reasonable to use
data from the sufentanil sublingual tablet 15 mcg program to support the safety of sufentanil
sublingual tablet 30 mcg given that both programs administered sufentanil. In addition, in the
original NDA review, the Applicant established a pharmacokinetic bridge between two

sufentanil sublingual tablet 15 mcg doses of sufentanil 15 mcg tablets administered within 20 to

25 minutes and a single sufentanil sublingual 30 mcg tablet.

Reference ID: 4343910
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Table 3: Summary of Studies Contributing to Sufentanil Safety Analyses

Study Overview Patient Treatment/ Number of subjects Rescue
Population Duration (treated/completed/i
n pool)
Sufentanil sublingual tablet (SST) 30 mcg clinical program
SAP301 | MC, R, Post-surgical adult patients SST: 30 meg SST 30 mcg: 107/102 | Morphine
(pivotal DB, PC following abdominoplasty, Placebo v
efficacy open inguinal hernioplasty, or Placebo: 54/41
study) laparoscopic abdominal surgery Up to 48 hours
SAP302 | MC, OL Emergency room setting — adult SST 30 mcg 76/65 (2-hour Morphine
patients 18 years of age and older period) 1V or oral
with pain due to trauma or injury Up to 4 doses oxycodone
Up to 5 hours
SAP303 | MC, OL Post-surgical patients 40 years SST 30 mcg 140/132 Morphine
or older following any type of v
surgery Up to 12 hours
Selected patients* in the following studies from sufentanil sublingual tablet (SST) 15 mcg clinical program
IAP310 MC, R, Open abdominal surgery, with SST 15 mceg SST: 114/78/51 Morphine IV
Phase 3 DB, PC postoperative pain of at least 4 on an | Placebo
11-point NRS Placebo: 58/27/27
Up to 72 hours
IAP311 MC, R, Total knee or hip replacement SST 15 mcg SST: 315/215/142 Morphine 1V
Phase 3 DB, PC Placebo
Placebo: 104/43/54
Up to 72 hours
IAP309 MC, R, Open abdominal surgery or knee or | SST 15 mcg SST: 177/146/94 Morphine IV
Phase 3 OL, AC hip replacement Morphine 1
mg SL Morphine: 180/136
Up to 72 hours
ARX- MC, R, Total knee replacement SST 5mcg, 10 | SST 15 mcg: No rescue
CO01 DB, PC mcg, and 15 20/13/12
Phase 2 mcg
Placebo Placebo: 24/7/15
Up to 12 hours
ARX- MC, R, Open abdominal surgery SST 10 and 15 | SST 15mcg: 29/25/6 No rescue
COO05 DB, PC mcg
Phase 2 Placebo Placebo: 30/9/8
Up to 12 hours
ARX- MC, OL; Knee replacement SST 15 mceg SST 15mcg: 30/26/18 | No rescue
CO0O4 no control
Phase 2 Up to 12 hours

* The selected sufentanil sublingual tablet 15 mcg population includes patients who self-administered sufentanil
sublingual tablet 15 mcg (SST 15 mcg) or placebo with the second dose administered within 20 to 25 minutes after
the first dose.
Abbreviations: AC=active controlled; DB=double blind; MC=multicenter; PC=placebo-controlled; R=randomized
Source: Adapted from Integrated Summary of Safety Table 1 and Table 3, pages 17-19, submitted 5/3/2018 and

Clinical Summary of Safety, Table 2.7.4:3, pages 9-10, submitted 12/12/16

Adequacy of the drug exposure experience

During clinical development, the Division agreed that an overall safety database of at least 500
patients would be required with at least 350 subjects exposed to at least one dose of sufentanil
sublingual tablets 30 mcg and 100 of these subjects exposed to multiple doses of sufentanil
sublingual tablets 30 mcg over the anticipated duration of use.
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As shown in Table 4, between 0-12 hours, a total of 646 patients were treated with sufentanil
sublingual tablets (sufentanil sublingual tablet 30 mcg: 323 and sufentanil sublingual tablet 15
mcg: 323).1 Of the 323 patients exposed to sufentanil sublingual tablet 30 mcg, 86% used fewer
than six doses in the first 12 hours of the study, and the remaining 14% used between 6 to 12
doses. Between 0-24 hours, 107 patients received sufentanil sublingual tablet 30 mcg and they
were all from study SAP301 as the other sufentanil sublingual tablet 30 mcg studies (SAP302
and SAP303) were less than 24 hours. Between 0-24 hours, only 9 patients received more than
12 doses of sufentanil sublingual tablet 30 mcg. The mean number of sufentanil sublingual tablet
30 mcg doses was 3.2 during the first 12 hours and 7 during the first 24 hours. In comparison,
the mean number of sufentanil sublingual tablet 15 mcg doses was 13 during the first 12 hours
and 25.1 during the first 24 hours. Thus, data from the sufentanil sublingual tablet 15 mcg
program provided information on longer duration of exposure (to 48 hours and longer) and with
higher mean number of doses. In the sufentanil sublingual tablet 30 mcg program, the more
limited exposure to sufentanil was due to the short duration of the studies and the nature of the
patient populations evaluated.

During the initial review, it was determined that an adequate number of patients had been
exposed to sufentanil sublingual tablet 30 mcg given that 323 were exposed, which was close to
the previously discussed requirement of 350 patients. However, the experience with repeated
dosing of sufentanil sublingual tablet 30 mcg was not adequate since the maximum cumulative
daily dose proposed in the label was 720 mcg or 24 tablets (24 hours x 30 mcg/dose). In addition,
there was inadequate safety data at steady-state exposure to sufentanil from sufentanil sublingual
tablet 30 mcg. It takes seven doses of sufentanil sublingual tablet 30 mcg, administered one hour
apart to reach steady state. With multiple dosing, the exposure to sufentanil accumulates with
increases in AUC (AUCO0-60 min) and Cmax of 3.7-fold and 2.3-fold, respectively. This means
that most of the safety database from sufentanil sublingual tablet 30 mcg clinical trials represents
the adverse event profile of a less than steady-state exposure to sufentanil from sufentanil
sublingual tablet 30 mcg. Thus, the adverse effects of the exposure of sufentanil following
multiple dosing was not adequately evaluated.

1 The Applicant notes that over half of the patients who received two doses of sufentanil sublingual tablet 20 to 25
minutes apart also received a third dose within the hour (i.e., 45 mcg/hour), which exceeds the total hourly dose
received with sufentanil sublingual tablet 30 mcg.
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Table 4: Total Number of SST Doses Used in SST 30 mcg Studies and selected SST 15 mcg Studies (Pool 1N)

Treatment group Total
SST15mcg | SST15mcg | SST30mcg | SST 30 mcg
(n=323) placebo (n=323) placebo (n=804)
(n=104) (n=54)
Number of doses used 323 (100%) 104 (100%) 323 (100%) 54 (100%) 804 (100%)
(0-12 hours) - n (%)
<6 31 (9.6%) 32 (30.8%) 277 (85.8%) 37 (68.5%) 377 (46.9%)
6-12 121 (37.5%) 23 (22.1%) 46 (14.2%) 17 (31.5%) 207 (25.7%)
13-24 145 (44.9%) 38 (36.5%) 0 0 183 (22.8%)
>24 26 (8.0%) 11 (10.6%) 0 0 37 (4.6%)
Mean (SD) 14.1 (6.9) 12.6 (8.3) 3.2(2.1) 4.7 (2.3) 8.9 (7.6)
Median 13.0 11.5 3.0 4.0 6.0
(Min, Max) (2,33) (3,34) (1,9 (1,11) (1, 34)
Number of doses used 287 (100%) 81 (100%) 107 (100%) 54 (100%) 529 (100%)
(0-24 hours) - n (%)
<6 42 (39.3%)
6-12 16 (5.6%) 20 (24.7%) 56 (52.3%) 25 (46.3%) 103 (19.5%)
13-24 40 (13.9%) 10 (12.3%) 9 (8.4%) 25 (46.3%) 131 (24.8%)
>24 84 (29.3%) 14 (17.3%) 0 4 (7.4%) 111 (21.0%)
Mean (SD) 147 (51.2%) 37 (45.7%) 7.0 (3.6) 0 184 (34.8%)
Median 25.1 (12.9) 22.1 (15.8) 7.0 6.4 (3.8) 19.0 (14.1)
(Min, Max) 25.0 19.0 (1, 15) 6.0 15.0
(2, 55) (3, 55) (1,18) (1, 55)

Abbreviation: SST = sufentanil sublingual tablet; SD: standard deviation; Max=maximum; Min=minimum
Source: Adapted from Applicant’s Response to Information Request (5/18/17), Table 3, page 8, submitted 6/8/17

Safety review from available drug exposure data

In the first cycle, it was concluded that sufentanil sublingual tablet 30 mcg has a safety profile
consistent with an opioid agonist. See the CDTL/Division Director review from the first cycle
for additional details of the analyses and safety findings. While data from both the sufentanil
sublingual tablet 30 mcg and sufentanil sublingual tablet 15 mcg programs was analyzed to
support the safety of sufentanil, this review will provide a summary of the safety data from

SAP301, which was the only placebo-controlled study with sufentanil sublingual tablet 30 mcg.

Deaths
There were no deaths in Study SAP301.

Serious Adverse Events

Two patients experienced a nonfatal serious adverse event (SAE)—one case of syncope and one
case of hemiparesis. Both cases occurred in the placebo group and there were no SAESs in the
sufentanil sublingual tablet 30 mcg-treatment group.

Discontinuations due to Adverse Events

As shown in Table 5, in Study SAP301, a higher proportion of patients in the placebo group
(3.7%) discontinued due to adverse events compared to the sufentanil sublingual tablet 30 mcg
group (0.9%). The adverse event leading to discontinuation in the sufentanil sublingual tablet 30
mcg group was oxygen saturation decreased, which is an anticipated adverse event for an opioid.
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Table 5: Adverse Events Causing the Discontinuation of Study Drug (Study SAP301)

Preferred term Treatment group
Sufentanil Placebo Total
n=107 n=54 n=161

Number (%) of Patients With At 1 (0.9%) 2 (3.7%) 3 (1.9%)
least One Adverse Event Causing
Discontinuation of Study Drug
Oxygen saturation decreased 1 (0.9%) 0 1 (0.6%)
Dizziness 0 1(1.9%) 1 (0.6%)
Hemiparesis 0 1 (1.9%) 1 (0.6%)
Somnolence 0 1 (1.9%) 1 (0.6%)
Syncope 0 1 (1.9%) 1 (0.6%)

Source: Adapted from SAP301 Clinical Study Report, Table 30, page 106, submitted 12/12/16

Common Adverse Events

The most frequently reported AEs were nausea (sufentanil, 35 [32.7%]; placebo, 16 [29.6%])
and headache (sufentanil, 21 [19.6%]; placebo, 10 [18.5%]). The adverse events in the sufentanil
sublingual tablet 30 mcg treatment group were consistent with an opioid’s safety profile, such as
dizziness and vomiting.

Table 6: Most Frequent Adverse Events in SAP301

Treatment group
Sufentanil Placebo Total
n=107 n=54 n=163

Number (%) of Patients With At 62 (57.9%) 34 (63.0%) 96 (59.6%)
least One Adverse Event
Nausea 35 (32.7%) 16 (29.6%) 51 (31.7%)
Headache 21 (19.6%) 10 (18.5%) 31 (19.3%)
Vomiting 8 (7.5%) 1(1.9%) 9 (5.6%)
Dizziness 6 (5.6%) 2 (3.7%) 8 (5.0%)
Hypotension 5 (4.7%) 2 (3.7%) 7 (4.3%)
Flatulence 4 (3.7%) 4 (7.4%) 8 (5.0%)
Tachycardia 3 (2.8%) 0 3(1.9%)
Procedural nausea 3 (2.8%) 3(5.6%) 6 (3.7%)
Somnolence 3 (2.8%) 2 (3.7%) 5 (3.1%)
Pruritus 2 (1.9%) 2 (3.7%) 4 (2.5%)
Procedural vomiting 2 (1.9%) 0 2 (1.2%)
Presyncope 1 (0.9%) 1 (1.9%) 2 (1.2%)
Pruritus generalized 1 (0.9%) 1(1.9%) 2 (1.2%)
Hypertension 1 (0.9%) 1 (1.9%) 2 (1.2%)

Source: Reviewer and adapted from SAP301 Clinical Study Report, Table 26, page 100, submitted 12/12/16

Respiratory

In study SAP301, the proportions of patients who had oxygen saturation levels < 93% or < 95%
during the study were higher in the sufentanil sublingual tablet 30 mcg group than in the placebo
group (< 93%: 7.5% vs. 0%; < 95%: 23.4% vs. 7.4%). Two sufentanil sublingual tablet 30 mcg-
treated patients had oxygen saturations less than 92% during the study.
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8.1.a Safety concern associated with dropped tablets — 1%t cycle review

A significant safety concern in the review of the NDA was the risk of dropped sufentanil
sublingual tablet 30 mcg tablets, which could lead to accidental exposure, improper dosing, or
misuse.

In the sufentanil sublingual tablet 30 mcg Phase 3 program, there were three dropped tablets (2
sufentanil and 1 placebo) or 0.15% of the total 1782 single-dose applications (SAP301 = 1,223,
SAP302 = 88, and SAP303 = 471) in the Phase 3 studies. The details of these cases were
reviewed in the first cycle:

SAP301.:
o Patient. @@ (placebo):

The first patient to be dosed at the clinical site. It was determined by the Applicant that
the SDA tip was being aimed at the underside of the patient’s tongue (instead of the floor
of the patient’s mouth) as they were lying down, resulting in the tip of the SDA being
pointed upwards. The tablet had bounced off the tongue and out of the patient’s mouth
and was sequestered appropriately by the health care provider (HCP). No further
misplaced doses at the site.

o Patient. ®® (sufentanil):
The patient was aware that the dose was not properly administered into the sublingual
space. The HCP did not follow the Directions for Use and failed to confirm presence of
the tablet after dose administration (Directions for Use step #6). The patient had located
the tablet and placed in the room’s trash can and told the morning shift HCP who then
properly sequestered the tablet and documented the event.

SAP303:
o Patient. @@ (sufentanil):
The HCP prematurely actuated the SDA prior to placing the SDA tip under the patient’s
tongue. This was a user error of not placing the tip in the correct location prior to
actuation. The HCP was aware of the error, and picked up the dropped tablet and
properly secured it for accountability.

Although no specific adverse events were associated with these instances of dropped tablets,
these are serious errors with potentially serious consequences. These safety concerns precluded
approval in the first review cycle.

Human factors validation study:

In the original NDA, the Applicant conducted a human factors validation study in 45 untrained
participants that included 15 Post-Anesthesia Care Unit (PACU)/floor nurses, 15 emergency
room (ER) nurses, and 15 paramedics. Participants were provided the directions for use (DFU)
and were instructed to read the DFU prior to attempting the tasks. Each participant was asked to
administer the medication four times. Three of the scenarios involved administration to three
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different mock patients, and, in the fourth scenario, participants were given torn packaging and
asked to administer the medication to a mock patient to see how this situation may be handled
with real-world use. At the end of the session participants responded to questions regarding
important warnings and precautions or critical safety information in the DFU.

Failures were identified related to both essential and critical tasks. The most concerning were
eight failures associated with a critical task to confirm tablet placement in the patient’s
sublingual space. Failures related to this task are of critical importance because, if a HCP does
not confirm accurate placement of the tablet in the sublingual space, a dropped tablet may go
undetected. Sufentanil is a highly potent opioid, and dropped tablets pose significant risks to both
the patient and others who may knowingly or unknowingly come in contact with the

tablet. These risks include overdose and death due to accidental exposure in contacts,

improper dosing in patients (i.e., over- or under-dosing and their associated risks), and the risk
of diversion and its associated public health consequences. As a result, the Division of
Medication Error Prevention and Analysis (DMEPA) recommended changes to the DFU so that
visual confirmation of the tablet placement is a distinct separate task?.

DMEPA recommended the applicant conduct another human factor validation study to evaluate
the effectiveness of the changes to the DFU to address the observed use-related errors. DMEPA
also noted additional failures involving critical and essential tasks for which they did not have
any recommendations and found the residual risk to be acceptable.

Summary of safety review in 1st review cycle:

Overall, although sufentanil sublingual tablet 30 mcg appears to have a typical safety profile of
an opioid agonist, there were two areas of safety concern with this product that required further
evaluation: the safety of sufentanil sublingual tablet 30 mcg in patients requiring the maximum
dosing proposed for labeling and the risk of misplaced tablets.

A complete response letter was issued on October 11, 2017, outlining these deficiencies and the
information needed to address the deficiencies.

8.2. Summary of safety review from 2" review cycle

Overview of safety review from 2" cycle

To address the safety database deficiency in terms of an inadequate number of patients dosed
with sufentanil sublingual tablet 30 mcg at the maximum dosing proposed, the Applicant
provided the following information in the resubmission:

2 DMEPA recommended a revision to step 6 of the DFU so that visual confirmation of the tablet placement is a
distinct separate task as follows: “Step 6: Depress the green Pusher to deliver the tablet to the patient’s sublingual
space. Step 7: Visually confirm tablet placement in the patient’s sublingual space.”
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1. A reduced maximum daily dose from 24 sufentanil sublingual 30 mcg tablets (720 mcg
sufentanil) to no more than 12 sufentanil sublingual 30 mcg tablets (360 mcg sufentanil)
per day.

2. Pooled safety data from all studies of the sufentanil sublingual tablet (SST) with
treatment periods of at least 24 hours (Pool 8). Pool 8 was analyzed and presented based
on sufentanil dose received (<300 mcg or >300 mcg) and maximum measured sufentanil
plasma concentration achieved (<150 pg/mL or >150 pg/mL) from sparse sampling
during the first 24-hour study period.

In terms of the reduced total daily dose in the proposed labeling, the Applicant noted that it is
likely sufentanil sublingual tablet 30 mcg will be used in short-term settings, such as surgical
centers or emergency rooms. Further, in the sufentanil sublingual tablet 30 mcg trials of short-
duration, most patients required less than 6 sufentanil sublingual 30 mcg tablets and no patients
required more than 10 tablets. In the one sufentanil sublingual tablet 30 mcg trial that extended
to 48 hours (SAP301), the maximum number of tablets administered in a 24-hour period was 15.
The patients treated with sufentanil sublingual tablet 15 mcg who provided supporting safety
data were generally treated for longer durations (48-72 hours) and had increased sufentanil
exposure compared to patients treated with sufentanil sublingual tablet 30 mcg because
sufentanil sublingual tablet 15 mcg drug-device combination allowed 45 mcg/hr of sufentanil on
a patient-controlled basis.

In terms of the safety analyses, the Applicant selected a dose cutoff of 300 mcg (equivalent to 10
sufentanil sublingual 30 mcg tablets), rather than 12 because this provides more patients exposed
at higher doses and given that the sufentanil sublingual tablet 15 mcg patient exposures are as
high as 825 mcg/24 hours (equivalent to 27.5 sufentanil sublingual 30 mcg tablets). The
Applicant selected a plasma concentration cutoff of 150 pg/mL sufentanil concentration as it is
the mean plasma sufentanil maximum concentration (Cmax) observed at steady-state with
repeated hourly dosing of 12 sufentanil sublingual 30 mcg tablets in Study SAP101.

These analyses by dose and concentration were performed on safety data from Pool 8, which
included all sufentanil sublingual tablet 30 mcg and sufentanil sublingual tablet 15 mcg studies
that were at least 24 hours in duration.

Table 7 summarizes the studies included in Pool 8. The one study included from the sufentanil
sublingual tablet 30 mcg program (SAP301) had a duration of treatment of up to 48 hours, while
the three studies from the sufentanil sublingual tablet 15 mcg program (IAP310, IAP311, and
IAP309) had durations of up to 72 hours. There were differences in the sufentanil sublingual
tablet 15 mcg and sufentanil sublingual tablet 30 mcg clinical programs. The programs had
different devices, sufentanil doses, and deliverers (patient for sufentanil sublingual tablet 15 mcg
vs. health care professional for sufentanil sublingual 30 mcg tablet). In addition, the sufentanil
sublingual tablet 15 mcg and sufentanil sublingual tablet 30 mcg clinical programs had different
study designs and patient populations (Table 7). Generally, patients in the sufentanil sublingual
tablet 15 mcg studies were older, had higher body mass index (BMI), and had undergone major
surgeries compared to the patients in the sufentanil sublingual tablet 30 mcg studies. Further,
patients in sufentanil sublingual tablet 15 mcg studies were generally treated for longer durations

27

Reference ID: 4343910



NDA 209128

Dsuvia (sufentanil sublingual tablet 30 mcg) for acute pain

Resubmission

and had more extensive sufentanil exposure. Despite these differences, it is reasonable to utilize
data from the sufentanil sublingual tablet 15 mcg program to support the safety of the sufentanil
sublingual tablet 30 mcg given that both programs administered sufentanil, the Applicant linked
the PK of sufentanil sublingual tablet 15 mcg and sufentanil sublingual tablet 30 mcg, and the

sufentanil sublingual tablet 15 mcg program included patients who were exposed to higher doses

and longer durations of sufentanil in the setting of additional comorbidities.

Table 7: Overview of Studies Included in the Pooled Analysis Supporting Maximal Dosing (Pool 8)

Study Study Dosing Number of Subjects Patient population | Duration /
Design Regimen; Rescue
SL All Subjects Subjects in Pooled Analgesia
Analyses”
Sufentanil sublingual tablet 30 mcg program (SST 30 mcg)
SAP301 | MC, R, SST 30 mcg SST 30 mcg: treated SST 30 mcg: Post-surgical adult | Up to 48
DB, PC Placebo 107; completed 102 treated 107, patients following hours/
Placebo: treated 54; completed 102 abdominoplasty, Morphine IV
completed 41 Placebo: treated open inguinal
54; completed 41 hernioplasty, or
laparoscopic
abdominal surgery
Sufentanil sublingual tablet 15 mcg program (SST 15 mcg)
IAP310 | MC, R, SST 15 mcg SST 15 mcg: treated SST 15 mcg: 51 Open abdominal Upto 72
DB, PC Placebo 114; completed 78 Placebo: 27 surgery hours/
Placebo: treated 58 Morphine IV
completed 27
IAP311 | MC, R, SST 15 mcg SST 15 mcg: treated SST 15 mcg: 142 Total knee or hip Upto 72
DB, PC Placebo 315; completed 215 Placebo: 54 replacement hours/
Placebo: treated 104; Morphine IV
completed 43
IAP309 | MC, R, SST 15 mcg SST 15 mcg: treated SST 15 mcg: 94 Open abdominal Upto 72
OL, AC | Morphine1mg | 177; completed 146 Morphine: None surgery or knee or hours/ N/A
over 6 minutes | Morphine: treated 180; hip replacement
v completed 136

All drugs administered SL and PRN, except morphine which was administered IV and PRN
Abbreviations: AC=active control; DB=double-blind; IV = intravenous; MC=multicenter; OL=open-label; PD = pharmacodynamics; PK =
pharmacokinetics; PRN = as needed; R=randomized; SST = sufentanil sublingual tablet.

* For studies of the SST 15 mcg, pooled analyses included patients who received their first 2 SST 15 mcg tablets dosed within 20-25 minutes of

each other in the first hour of dosing. Inclusion of these patients in pooled analyses with SST 30 mcg (ARX-04) is based on the establishment of
bioequivalence of 1 SST 30 mcg tablet with 2 SST 15 mcg tablets dosed within 20 to 25 minutes of each other and PK modeling.
Source: Adapted from ISS Amendment 3, Table 1, page 9, submitted 5/3/2018.

Data from Pool 8 were analyzed and presented based on sufentanil dose received during the first
24 hours and maximum measured sufentanil plasma concentration achieved with sparse

sampling during the first 24 hours. The number of patients treated in each study stratified by
sufentanil dose (<300 mcg or >300 mcg) and included in Pool 8 is presented in Table 8. The one

study from the sufentanil sublingual tablet 30 mcg program (SAP301) included 26 patients with

sufentanil doses of at least 300 mcg. In contrast, there were three studies included in Pool 8 from
the sufentanil sublingual tablet 15 mcg program, with 180 patients with sufentanil doses of at
least 300 mcg. Thus, from the sufentanil sublingual tablet 30 mcg and sufentanil sublingual
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tablet 15 mcg programs, there were a total of 206 patients with sufentanil doses of at least 300
mcg during the first 24 hours of study treatment.

Across the studies in the sufentanil sublingual tablet 30 mcg and sufentanil sublingual tablet 15
mcg programs, 50 patients had sufentanil concentrations >150 pg/mL during the first 24 hours

based on sparse PK sampling, including 3 patients from the sufentanil sublingual tablet 30 mcg
study and 47 patients from the sufentanil sublingual tablet 15 mcg studies.

Table 8: Analysis Population Summary by Study, Treatment, and Dose Group: Sufentanil-treated Patients Enrolled in
Sufentanil sublingual tablet 30 mcg study SAP301 and Sufentanil sublingual tablet 15 mcg Studies 1AP309, IAP310, and
1AP311

Treatment Group
stud c | SST 15 mcg SST 30 mcg Total
tudy ontro <300mcg | >300mcg | <300mcg | =300 mcg g;;)
(0-24 hrs) (0-24 hrs) (0-24 hrs) (0-24 hrs)
Sufentanil sublingual tablet 30 mcg program (SST 30 mcg)
SAP301 | PC |0 [0 | 81 | 26 | 107
Sufentanil sublingual tablet 15 mcg program (SST 15 mcg)
NS AC, OL 34 60 0 0 94
LAP311 PC 23 28 0 0 51
PC 50 92 0 0 142
Total for sufentanil
sublingual tablet 15 107 180 - - 287
mcg studies
Overall Total 107 180 81 26 394

Abbreviations: AC=active control; hrs=hours; OL=open label; PC=placebo-controlled; SST: sufentanil sublingual tablet
Source: Adapted from 1SS Amendment 3, Table 4, page 18, submitted 5/3/2018.

It is important to note that there are significant limitations to the safety analyses based on dose
received and sufentanil concentration. As is typical for an opioid, sufentanil sublingual tablets 30
mcg was administered as needed, and while this was reasonable, it complicates the safety
analyses by dose and plasma concentration. Specifically, safety analyses based on dose received
and plasma concentration are difficult to interpret since the dose received is influenced by a
variety of factors, such as the amount of pain experienced and the occurrence of adverse events.
Further, the analyses performed were based on total sufentanil dose and sufentanil concentration
during the first 24-hour study period, but exposure, disposition, and safety data are presented for
the entire study period. Recognizing these limitations, the analyses were felt to be reasonable in
the context of supporting the maximum daily dose proposed.

This review will focus on the safety analyses presented by dose received, rather than sufentanil
concentration. The dose groups will be referred to as the lower dose group (<300 mcg) and the
higher dose group (=300 mcg). The dose groups are shown stratified by clinical program
(sufentanil sublingual tablet 15 mcg or 30 mcg) given differences in the study design and patient
populations.

Demographics

29

Reference ID: 4343910



NDA 209128
Dsuvia (sufentanil sublingual tablet 30 mcg) for acute pain
Resubmission

Table 9 presents the demographics and baseline characteristics by sufentanil dose for Pool 8.
Overall, the mean age was 58 years (SD 15.6) and most patients were female (66%) and white
(82%).

For patients receiving sufentanil sublingual tablet 30 mcg, patients in the higher dose group
compared to the lower dose group were slightly younger (mean age 38 versus 42 years) and more
likely to be male (38.5% vs. 29.6%). For patients receiving sufentanil sublingual tablet 15 mcg,
the lower and higher dose groups had similar demographics in terms of age and sex.

Across the sufentanil sublingual tablet 30 mcg and sufentanil sublingual tablet 15 mcg groups,
all but one patient with a measured maximum sufentanil concentration >150 pg/mL during the
first 24-hour study period received a total sufentanil dose >300 mcg during the first 24-hour
study period. For patients in the higher dose sufentanil sublingual tablet 30 mcg group, 7.7% had
a maximum sufentanil concentration >150 pg/mL during the first 24-hour study period. For
patients in the higher dose sufentanil sublingual tablet 15 mcg group, 28.5% had a maximum
sufentanil concentration >150 pg/mL during the first 24-hour study period. Therefore, patients
with maximum sufentanil concentrations >150 pg/mL during the first 24-hour study period
primarily represent a subset of the higher dose sufentanil sublingual tablet (SST) patients, while
the patients with less than maximum sufentanil concentrations <150 pg/mL during the first 24-
hour study period represent a combination of higher and lower dose SST patients. Since the
patients had only sparse sampling, it is possible that additional patients at some point achieved
sufentanil concentrations >150 pg/mL but were not included in the higher concentration group.
Given these limitations and considerations, the focus of these safety analyses is based on
sufentanil dose, rather than concentration.
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Table 9: Demographics and Baseline Characteristics of Safety Population by Treatment and Dose Group: Sufentanil
Sublingual Tablet 30 mcg Study and Sufentanil Sublingual Tablet 15 mcg Studies

Treatment group
SST 15 mcg SST 30 mcg
Total
<300 mcg > 300 mcg <300 mcg > 300 mcg (n = 394)
(0-24 Hours) | (0-24 Hours) (0-24 Hours) (0-24 Hours)
(n=107) (n=180) (n=81) (n=26)
Age (years) - n (%)
>75 27 (25.2%) 32 (17.8%) 0 0 59 (15.0%)
Mean (SD) 65.8(12.0) 63.3(12.1) 42.2(10.9) 38.3(9.2) 58.0 (15.6)
Median 66.0 64.0 41.0 375 60.0
(Min, Max) (24.0, 86.0) (19.0, 86.0) (18.0, 69.0) (22.0, 62.0) (18.0, 86.0)
Sex
Female 72 (67.3%) 115 (63.9%) 57 (70.4%) 16 (61.5%) 260 (66.0%)
Race - n (%)
American Indian or 0 0 0 0 0
Alaska Native
Asian 0 1 (0.6%) 2 (2.5%) 1(3.8%) 4 (1.0%)
Black or 13 (12.1%) 24 (13.3%) 18 (22.2%) 3(11.5%) 58 (14.7%)
African American
Native Hawaiian or 1 (0.9%) 0 0 0 1 (0.3%)
Another Pacific
White 93 (86.9%) 155 (86.1%) 58 (71.6%) 18 (69.2%) 324 (82.2%)
Other 0 0 3(3.7%) 4 (15.4%) 7 (1.8%)
Surgery Type
Orthopedic 77 (72.0%) 140 (77.8%) 0 0 217 (55.1%)
Abdominal 30 (28.0%) 38 (21.1%) 81 (100%) 26 (100%) 175 (44.4%)
Other Surgery 0 2 (1.1%) 0 0 2 (0.5%)
Body Mass Index
Mean (SD) - kg/m? 29.2 (6.5) 31.1(7.3) 27.7(4.9) 26.9 (4.6) 29.6 (6.6)
Maximum sufentanil
concentration (pg/ml)
<150 92 (100%) 118 (71.5%) 79 (98.8%) 24 (92.3%) 313 (86.2%)
> 150 0 47 (28.5%) 1(1.3%) 2 (7.7%) 50 (13.8%)
Mean (SD) 54.4(32.9) 128.7 (55.7) 52.9(26.0) 92.8(33.3) 90.6 (56.6)

Abbreviations: Max=maximum; min=minimum; SD=standard deviation; SST: sufentanil sublingual tablet
Source: Adapted from ISS Amendment 3, Table 11, page 28, submitted on 5/3/2018.

Key safety results and the comparison of safety results in higher and lower sufentanil dose groups in Pool 8

The following section reviews the key safety findings from Pool 8, including deaths, serious
adverse events, discontinuations due to adverse events, and common adverse events.
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Deaths in Pool 8
No were no deaths reported in Pool 8.
Serious Adverse Events (SAEs) in Pool 8

Six SAEs were reported in a total of four patients in Pool 8 (Table 10). All the SAEs occurred in
sufentanil sublingual tablet 15 mcg-treated patients and no SAEs were reported in sufentanil
sublingual tablet 30 mcg-treated patients. The proportion of sufentanil sublingual tablet 15 mcg-
treated patients with SAEs was higher in the lower dose group (2.8%) compared to the higher
dose group (0.6%). Thus, there did not appear to be a relationship between increased dose and
SAEs.

Table 10: Serious Adverse Events by Treatment and Dose Group in Pool 8
Treatment Group

SST 15 mcg SST 30 mcg
<300 mcg >300 mcg <300 mcg >300 mcg Total
(0-24 hours) | (0-24 hours) | (0-24 hours) | (0-24 hours) (n=394)
(n=107) (n=180) (n=81) (n=26)
Number (%) of 3(2.8%) 1(0.6%) 0 0 4 (1.0%)
Patients With at
Least 1 SAE

Note: Adverse event mapping based on MedDRA Version 11.0.
Abbreviations: SST: sufentanil sublingual tablet; SAE: serious adverse event.
So