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II. BACKGROUND 
 
The Applicant submitted this NDA to support the use of sarecycline tablets  

 Inspections were 
requested for the following two identical protocols in support of this application: 
 
SC1401 and SC1402, both entitled “A Randomized, Multicenter, Double-blind, Placebo-
controlled Study to Evaluate the Efficacy and Safety of 1.5 mg/kg per Day of Sarecycline 
Compared to Placebo in the Treatment of Acne Vulgaris”. 
 
Study SC1401 was conducted at 56 clinical sites in the U.S. between December 2014 and 
February 2017. A total of 968 subjects were enrolled. Study SC1402 was conducted at 54 
clinical sites in the U.S. between December 2014 and January 2017. A total of 1034 subjects 
were enrolled. 
 
The two identical studies were randomized, double-blind, parallel-group, multicenter studies 
designed to assess the safety and efficacy of sarecycline in comparison with its vehicle for 
treatment of acne vulgaris in patients 9 years of age and older. Eligible subjects were 
randomized in a 1:1 ratio to receive daily oral doses of either 1.5 mg/kg sarecycline tablets or 
placebo tablets. The duration of treatment was 12 weeks.  
 
The co-primary efficacy endpoints were:  

1. The absolute change from baseline (CFB) in the facial inflammatory lesion count at 
Week12  

2. A dichotomized IGA (dichotomized to reflect either ‘success’ or ‘failure’ with 
‘success’ defined as at least a 2-point decrease from baseline in the IGA assessment 
and a score of clear [0] or almost clear [1] on the IGA assessment) at Week 12 

 
Rationale for Site Selection:  
High enrollment, high efficacy effect, and inspectional history of the sites were major factors 
for the site selections.  Site #245 (Sanjeev Sharma) had no prior clinical inspection; Site #239 
(Eduardo Tschen) had a clinical inspection in 2001 with classification of VAI; Site #149 
(Frank Calcagno) had a clinical inspection in 2014 with classification of NAI; Site #140 (Tory 
Sullivan) had a clinical inspection in 2012 with classification of VAI. 
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III. RESULTS (by site): 
 
Site #/ 
Name of CI/ 
Address  

Protocol # / # of 
Subjects Enrolled 

Inspection Dates Compliance 
Classification 
 

Site #149 
 

Dr. Frank Calcagno, 
Cyn3rgy Research 
24850 SE Stark Street, Suite 108 
Gresham, OR 97030 

SC 1401 
Subjects: 60 

20 - 30 April 2018 
 

VAI* 

Site #140 
 
Dr. Tory Sullivan, 
Tory Sullivan MD PA 
16100 NE 16th Ave #A 
North Miami Beach, FL 33162 

SC 1401 
Subjects: 30 

9 -15 March 2018 NAI 

Site #245 
 
Dr. Sanjeev Sharma, 
3231 Waring Court, Suite P 
Oceanside, CA 92056 

SC 1402 
Subjects: 48 

7 – 10 May 2018 NAI 

Site #239 
 

Dr. Eduardo Tschen 
Academic Dermatology Associates 
1203 Coal Avenue SE 
Albuquerque, NM 87106 

SC 1402 
Subjects: 41 

11- 18 April 2018 NAI 

 
Key to Compliance Classifications 
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations. 
OAI = Significant deviations from regulations. Data unreliable. 
* Pending: Classification is preliminary pending receipt of the EIR and issuance of correspondence to 

the inspected entity. An addendum to the Clinical Inspection Summary will be issued if the finalized 
EIR differs significantly from the draft EIR received from the ORA investigator. 
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Clinical Investigator Sites 
 
1. Frank Calcagno, M.D. 
 
At this site for Protocol SC 1401, a total of 68 subjects were screened and 60 subjects were 
enrolled, 58 of whom completed the study. The informed consent forms (ICF) for all screened 
subjects were reviewed to ensure that subjects were properly consented.  
 
The inspection included review of all subjects' case histories which covered ICFs, paper and 
electronic CRFs (Case Report Form), medical records for office visits, laboratory reports, ECG 
tracings and reports, subject questionnaires and diaries, records of consultation, and hospital 
records. Source documents were compared against the CRFs and data listings. Study records 
reviewed included drug accountability records; site correspondence with the sponsor, monitor 
and IRB; and regulatory records, including financial disclosure records and Forms FDA 1572. 
 
At the close of the inspection, a Form FDA 483, Inspectional Observations, was issued to the 
clinical investigator for: 
a) Failure to follow the protocol: Exclusion criterion #4 required a washout period from 

topical acne medication (retinoids or steroids) of four weeks. Two subjects (Subjects #19 
and #50) were enrolled and dosed who did not have adequate washout periods from topical 
acne medication, Epiduo, a topical retinoid: 

i. Subject #19 (placebo) last used Epiduo on 5/15/2015, less than three weeks prior to 
being randomized and dispensed study drug on 6/3/2015 

ii. Subject #50 (placebo) last used Epiduo on 2/21/2016, about two weeks prior to 
being randomized and dispensed study drug on 3/7/2016.  The site failed to report 
these eligible protocol deviations to the sponsor and IRB. 

 
OSI Reviewer’s Comment:	The clinical review team may wish to review prior medications to 
determine whether additional subjects at other sites had received prohibited medications with 
insufficient washout periods prior to enrollment since these were not reported by the site and 
not noted by the study monitors, in order to assess if this could have significant impact on 
primary efficacy assessment at the end of the study treatment. 
 
b) Inaccurate records for two subjects (#9 and #17) in that efficacy endpoint data in source 

documentation did not match data entered into the eCRF: 
i. For subject #9 (active arm), the subject’s IGA for chest and back at Week 3 Visit 1 

in the source documentation was documented as “2” (mild), but it was reported as 
“1” (almost clear) in the eCRF. 

ii. For subject #17 (active arm), the subject’s facial inflammatory lesion count (sum of 
face and nose nodules, papules, and pustules) at the baseline SV2 study visit in the 
source documentation was documented as 41, but it was documented as face 
papules 13, face pustules 8, nose nodules 0, nose papules 13, and nose pustules 8, 
which added up to 42 in the eCRF and the data listings.  

 
OSI Reviewer’s Comment: It appears that two findings are isolated occurrences and they are 
unlikely to have a significant impact on primary efficacy assessment.  	
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In addition, some sporadic, minor findings were discussed with the CI. For example, three 
concomitant medications were not reported for two subjects: Subject #1 took Zofran for 
vomiting prior to being diagnosed with a kidney stone according to source documentation, but 
Zofran was not entered into the eCRF; Subject #26 took ibuprofen and Naprosyn for Adverse 
Event (AE) of testicular pain according to the source documentation, but these medications 
were not entered into the eCRF. 
 
Dr. Calcagno provided an adequate written response to the FDA 483 observations on May 7, 
2018. 
 
2. Tory Sullivan, M.D. 
 
At this site for Protocol SC1401, 41 subjects were screened and 30 subjects were enrolled, 23 
of whom completed the study. The inspection included the review of all relevant records, 
consisting of Informed Consent Forms (ICFs), protocol and amendments, financial disclosure 
statements, IRB submissions and correspondence, electronic Case Report Forms (eCRFs), 
Adverse Event (AE) reports, clinical source data, IP accountability logs and monitor audit 
activities. 
 
A comprehensive case history review was performed for 12 subjects enrolled in the study and 
included a comparison of data contained in the subjects’ source records with the data recorded 
in the inspection background data listings and eCRFs. Data of interest included, but was not 
limited to: primary efficacy endpoints, eligibility criteria (inclusion/exclusion), adverse events, 
concomitant medications, and protocol deviations. Isolated discrepancies were identified 
between the source document worksheets that summed up lesion counts on all four quadrants 
of the face and the eCRF, likely due to miscalculation or transcription errors:   

 Subject 16 (active arm): at Visit 3 (Week 9), by counting all quadrants of the face for 
pustule lesions, a sum total of 8 were present on the source document worksheet. 
However, a total of 16 pustule lesions were documented in the eCRF, and the 
background data line listing. 

  
 Subject 23 (active arm): at Visit 1 (Week 3), by counting all quadrants of the face for 

papule lesions, a sum of 20 were present at the source document worksheet. However, a 
total of 15 papule lesions on face were documented at the eCRF, and 17 papule lesions 
were reported in the data line listings (the background data listing listed “total” lesions 
and there was no differentiation between facial and nasal counts, 15 and 2 
respectively). 

 
OSI Reviewer’s Comment: Isolated discrepancies were noted in specific types of facial lesions 
as described above, however the errors provided as examples in the inspection report are 
isolated and very unlikely to have impact on the primary efficacy assessments comparing Week 
12 to baseline.  
 
The co-primary efficacy endpoints data were verifiable. There was no evidence of 
underreporting of adverse events.  
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A Form FDA 483 was not issued at the conclusion of the inspection.   
 
3. Sanjeev Sharma, M.D. 
 
At this site for Protocol SC1402, 54 subjects were screened and 48 subjects were enrolled, 40 
of whom completed the study. The inspection included, but was not limited to, review of 
Informed Consent Forms (ICFs), IRB submissions and approvals, Case Report Forms (CRFs), 
training program, eligibility criteria, drug accountability logs and monitor audit activities. A 
comprehensive review for enrolled twenty eight subjects were performed which included 
comparison of source data and background data listings.  
 
The co-primary efficacy endpoints data were verifiable. There was no evidence of 
underreporting of adverse events.  
 
A Form FDA 483 was not issued at the conclusion of the inspection. 
 
4. Eduardo Tschen, M.D. 
 
At this site for Protocol SC1402, 45 subjects were screened and 41 subjects were enrolled, 35 
of whom completed the study.  In addition to the informed consent forms for all screened 
subjects, a review was performed of 26 subject records for endpoint verification. The 
inspection included, but was not limited to: IRB approvals, protocol deviations, randomization 
and blinding, adverse drug reactions, drug accountability and SAE reporting, study monitoring, 
completeness of subject records and overall adherence to the study protocol. 
 
The co-primary efficacy endpoints data were verifiable. There was no evidence of 
underreporting of adverse events.  
 
A Form FDA 483 was not issued at the conclusion of the inspection. 
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{See appended electronic signature page} 
 
Bei Yu, Ph.D. 
Pharmacologist 
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 
 

CONCURRENCE:     
{See appended electronic signature page} 
 

 Janice Pohlman, M.D 
Team Leader  
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 

  
 
CONCURRENCE:        

{See appended electronic signature page} 
 
 

   
 Kassa Ayalew, M.D., M.P.H  
 Branch Chief 
 Good Clinical Practice Assessment Branch  
 Division of Clinical Compliance Evaluation 

Office of Scientific Investigations 
 

 
 
 
cc:  
Central Doc. Rm. / NDA 209521 
DDDP /Medical Team Leader/ David Kettl 
DDDP /Project Manager/ Strother Dixon 
DDDP/MO/ Gary Chiang 
OSI/DCCE/ Division Director/ Ni Khin 
OSI/DCCE/Branch Chief/ Kassa Ayalew 
OSI/DCCE/Team Leader/Janice Pohlman 
OSI/DCCE/GCP Reviewer/Bei Yu  
OSI/ GCP Program Analysts/ Joseph Peacock/Yolanda Patague  
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****Pre-decisional Agency Information**** 

Memorandum 

Date: June 22, 2018 

To: Gary Chiang/Clinical Reviewer, M.D.  
Division of Dermatology and Dental Products (DDDP) 

Strother Dixon, Regulatory Project Manager, (DDDP) 

Nancy Xu, Associate Director for Labeling, (DDDP) 

From: Laurie Buonaccorsi, Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

CC: Matthew Falter, Team Leader, OPDP 

Subject: OPDP Labeling Comments for SEYSARA™ (sarecycline) tablets, 60 mg, 
100 mg and 150 mg 

NDA: 209521 

In response to DDDP’s consult request dated November 24, 2017, OPDP has reviewed the 
proposed product labeling (PI), patient package insert (PPI), and carton and container labeling 
for the original NDA submission for SEYSARA™ (sarecycline) tablets, 60 mg, 100 mg and 150 
mg (Seysara) 

PI and PPI: OPDP’s comments on the proposed labeling are based on the draft PI received by 
electronic mail from DDDP on June 8, 2018, and are provided below. 

A combined OPDP and Division of Medical Policy Programs (DMPP) review was completed, 
and comments on the proposed PPI were sent under separate cover on June 21, 2018. 

Carton and Container Labeling: OPDP has reviewed the attached proposed carton and 
container labeling submitted by the Sponsor to the electronic document room on October 20, 
2017, and our comments are provided below on the attached label.  

Thank you for your consult.  If you have any questions, please contact Laurie Buonaccorsi at 
(240) 402-6297 or laurie.buonaccorsi@fda.hhs.gov. 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  

Reference ID: 4281748
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy  
 

PATIENT LABELING REVIEW 

 
Date: 

 

June 20, 2018 
 
To: 

 
Kendall Marcus 
Director 
Division of Dermatology and Dental Products (DDDP) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 
 
Shawna Hutchins, MPH, BSN, RN 
Senior Patient Labeling Reviewer  
Division of Medical Policy Programs (DMPP) 

 
From: 

 
Susan Redwood, MPH, BSN, RN 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 

Laurie Buonaccorsi, PharmD 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling: Patient Package Insert (PPI)  
 

Drug Name (established 
name):   

SEYSARA (sarecycline) 
 

Dosage Form and 
Route: 

tablets, for oral use 

Applicant: Allergan, Inc. 
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The PPI is acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

• Our collaborative review of the PPI is appended to this memorandum. Consult 
DMPP and OPDP regarding any additional revisions made to the PI to determine 
if corresponding revisions need to be made to the PPI.   

 Please let us know if you have any questions.  

Reference ID: 4280452
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4 SPONSOR’S SUBMISSION

4.1 OVERVIEW
The QT-IRT reviewed the protocol prior to conducting this study under IND 107,645.
Sponsor included the supratherapeutic dose and collected of baseline and periodic on-
therapy ECGs in response to the memorandum dated 30 Jul, 2013 
(DARRTS IND 107645).  In the current submission, sponsor submitted the study report 
P017 for the study drug, including electronic datasets and waveforms to the ECG 
warehouse.

4.2 TQT STUDY

4.2.1 Title
A thorough QT/QTc study of sarecycline in healthy volunteers, Study PR-07112

4.2.2 Protocol Number
PR-07112.1

4.2.3 Study Dates
First subject dosed: October 29, 2013
Last study assessment: January 2, 2014

4.2.4 Objectives
The primary objective of the study was to determine the effect of sarecycline on the 
corrected QT interval (QTc) in healthy male and female volunteers

4.2.5 Study Description

4.2.5.1 Design
This was a single-center, double-blind, double-dummy, randomized, balanced, single-
dose, 3-treatment, 3-period, 6-sequence crossover thorough QT/QTc study conducted 
under medical supervision for healthy male and female volunteers.

4.2.5.2 Controls
The Sponsor used both placebo and positive (moxifloxacin) controls.

4.2.5.3 Blinding
This study was performed as a double-blinded, double-dummy design.

4.2.6 Treatment Regimen

4.2.6.1 Treatment Arms
 Treatment A: 500 mg sarecycline
 Treatment B: 400 mg moxifloxacin
 Treatment C: Placebo

Reference ID: 4259110
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4.2.6.2 Sponsor’s Justification for Doses
The therapeutic dose of sarecycline to be investigated in Phase 3 studies is 1.5 mg/kg, 
120 mg in an 80-kg person. The proposed supra-therapeutic dose for evaluating QT/QTc 
effects of sarecycline in this study is 500 mg, equivalent to 5 mg/kg to 10 mg/kg for study 
subjects within a 50-kg to 100-kg weight range. Sarecycline exposure is dose 
proportional within the range 20 mg to 480 mg following single-dose administration so 
the proposed supra-therapeutic dose will provide 3.3 to 6.7 times the sarecycline 
exposure expected for the therapeutic dose. The relationship between QTc and 
sarecycline concentration will be characterized and will encompass 

both the supra- therapeutic and therapeutic sarecycline concentration range.

Sarecycline was 98% unchanged in blood plasma collected 0 hours to 24 hours after 
multiple-dose administration of sarecycline. It does not appear to be significantly 
metabolized and is not a substrate of major uptake or efflux transporters. Therefore, 
increased exposure resulting from drug interactions or inhibition or induction of 
metabolism or transporters is not expected. Following multiple-dose administration 
exposure to sarecycline is expected to increase by a factor of approximately 2 as 
calculated from half-life values determined in the single- and multiple-ascending dose 
studies.

Reviewer’s Comment:  This was found to be acceptable during protocol (IND107645, 
DARRTs 07/31/2013) review. With negative food effect, < 2-fold accumulation at steady-
state with 150 mg once daily regimen, low drug interaction liability, and no significant 
change in its PK in special population such as subjects with renal or hepatic impairment, 
the proposed supra-therapeutic dose of 500 mg offering 3.3-fold (to 6.7) sarecycline 
exposure in comparison to its therapeutic dose was considered acceptable. 

4.2.6.3 Instructions with Regard to Meals
Study drug administered after an overnight fast of at least 10 hours.

Reviewer’s Comment: This was found to be acceptable during protocol (IND107645, 
DARRTs 07/31/2013) review, as sarecycline exhibit negative food effect. Concomitant 
administration of sarecycline with high fat meal was associated with decrease in Cmax 
(~31%) and AUC (~26%) at 150 mg dose. 

4.2.6.4 ECG and PK Assessments
ECG assessments were performed at 1, 0.5 and 0.25 hours pre-dose and 0.5, 1, 1.5, 2, 3,

4, 6, 9, 12, 16 and 24 hours post-dose. Blood samples for pharmacokinetic analysis were 
collected at predose (within 2 hours prior to study drug administration) and at 0.5, 1, 1.5, 
2, 3, 4, 6, 9, 12, 16 and 24 hours post-dose.

Reviewer’s Comment:  The timing of ECG and PK sampling are acceptable as the peak 
plasma concentrations are attained at 1.5 to 2 hours post-dose and ECG/PK samples up 
to 24 h post-dose are collected to allow for detection of delayed effects.

4.2.6.5 Baseline
Sponsor used an average of 3 pre-doses (at -1.0, -0.5, and -0.25 hours) as baselines. 
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4.2.7 ECG Collection
Intensive 12-Lead Holter monitoring will be used to obtain digital ECGs. Standard 12-
Lead ECGs will be obtained while subjects are recumbent.

4.2.8 Sponsor’s Results

4.2.8.1 Study Subjects
A total of 48 subjects enrolled and 41 (85.4%) subjects completed the study. Seven 
(14.6%) subjects discontinued from the treatment.  Reasons for premature withdrawal 
from the study were: a positive drug screen result (3 subjects), withdrew consent (2 
subjects), lost to follow-up (1 subject), and adverse event (1 subject). 

All subjects were aged 18 to 45 years of age (inclusive) and had a Body Mass Index 
(BMI) of 18.5 to 29.9 kg/m2, inclusive.  

4.2.8.2 Statistical Analyses

4.2.8.2.1 Primary Analysis  
The primary endpoint was baseline-adjusted mean difference between sarecycline 500 mg 
and placebo in QTcF. Table 2 presented 2-sided 90% CI between sarecycline 500 mg and 
placebo and between moxifloxacin and placebo for each time point. Sponsor used an 
analysis of covariance (ANCOVA) for their analysis. The model included treatment, 
sequence, period, time, period-by-time, and treatment-by-time as fixed effects; subject is a 
random effect within sequence of treatment, and baseline as covariate. 

Sponsor results showed that upper bounds of the 2-sided 90% CIs for mean differences
between sarecycline 500 mg and placebo were less than 10 ms at all time points. The 
largest mean difference was 2.6 (0.4, 4.9), occurring at 4-hour post-dose, demonstrating 
no signal of any effect of sarecycline on cardiac repolarization.

Table 2: Sponsor’s Analyses Result of QTcF and QTcF for Sarecycline 500 mg
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Source: Table 12

Reviewer’s Comment: Both sponsor’s results and this reviewer’s results conclude that 
there are no QT prolonging effects from sarecycline observed in this study. We provide 
our independent analysis in Section 5.2. Our ΔΔQTcF results are different from those
reported by the sponsor because the sponsor performed the completer analysis (n=41) 
whereas our analysis includes all the data (n varies from 43 to 45). 
 

4.2.8.2.2 Assay Sensitivity
Sponsor used the same statistical analysis. The results are presented in Table 2. The lower 
bound of the 2-sided 90% CIs for the mean differences between moxifloxacin and placebo 
was significantly greater than 5 ms at 7 of 11 post-treatment evaluations, with 4 that 
exceeded the lower bound when adjusted for multiplicity using the Hochberg procedure, 
demonstrating that the assay sensitivity was established. In addition, the mean ΔΔQTcF 
exceeded 5 ms at all 3 pre-specified time points (hours 1.0, 2.0, and 3.0).

Reviewer’s Comment: Both sponsor’s results and this reviewer’s results conclude that the 
assay sensitivity is demonstrated in this study. We provide our independent analysis in 
Section 5.2. Our ΔΔQTcF assay sensitivity analysis is different from those reported by the 
sponsor because the sponsor performed the completer analysis (n=41) whereas our 
analysis includes all the data (n varies from 43 to 45).  

4.2.8.2.3 Categorical Analysis
No subject had QTcF >480 ms and ΔQTcF >60 ms.

Reviewer’s Comment: We provided our independent analysis in Section 5.2. Our
categorical analysis concurred with the sponsor’s conclusion.

4.2.8.3 Safety Analysis
No syncope, seizures, sudden cardiac death or ventricular arrhythmias were reported.  
The majority of subjects reported mild AEs and no deaths or SAEs occurred during the 
study.

All 48 subjects were included in the Safety Population. After receiving one or more of 
the study treatments, 16 (33.3%) of 48 subjects experienced treatment-emergent adverse 
events (TEAEs) (see Table 3). 

There were no deaths or SAEs in the study.

Reference ID: 4259110
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Table 3: Treatment Emergent Adverse Event TEAE Profile Safety Population

Category
Place
bo N

Sarecycline 
N

Moxifloxacin 
N

    Total 
N

TEAEs 4 (8.9%) 8 (18.2%) 7 (16.3%) 16 (33.3%)
Related TEAEs 2 (4.4%) 8 (18.2%) 7 (16.3%) 15 (31.3%)
TEAE Leading to Withdrawal 0 1 (2.3%) 0 1 (2.1%)
Serious TEAEs 0 0 0 0
Deaths 0 0 0 0
 This table presents the number (%) of subjects with at least one event in the respective category.
 Related TEAEs are events reported with “Possible” or “Probable” relationship to study drug. 
Source: Table 17 

4.2.8.4 Clinical Pharmacology

4.2.8.4.1 Pharmacokinetic Analysis
The PK results are presented in Table 4 (Sarecycline and R-Sarecycline) and Table 6 
(moxifloxacin). Since sarecycline dose is body-weight dependent, the proposed supra-
therapeutic dose of 500 mg, which is equivalent to 5 mg/kg (5 to 10 mg/kg) for study 
subjects within a 50-kg to 100-kg weight range. The study utilized only supratherapeutic 
dose of sarecycline and based on cross-study comparison, Cmax (3.21-fold; 7318/2280, 
ng/mL) and AUC (2.54-fold; 77835/30600, ngˑh/mL) values in the thorough QT study 
were 3-fold higher following single administration of 500 mg sarecycline compared with 
multiple doses of 120 mg sarecycline, the intended clinical dose.

Table 4: Pharmacokinetic Parameters for Sarecycline and R-Sarecycline following 
Single Oral Administration of 500 mg Sarecycline in Healthy Male 

and Female Subjects (Sponsor’s Results)

Data presented as Mean ± SD; for Tmax it is Median (Minimum to Maximum) 
Source: Table 14.2.10.1 and Table 14.2.10.2

Table 5: Pharmacokinetic Parameters for Sarecycline and R-Sarecycline following 
Multiple Oral Administration of 120 mg Sarecycline in Healthy 

Subjects (Sponsor’s Results)

Parameters Sarecycline (n=41) R-Sarecycline (n=41)
Tmax (h) 3.08 (1.08 to 4.08) 24.1 (9.08 to 24.2)
Cmax (ng/mL) 7603 ±2231 199 ±43.9
AUClast (ngˑh/mL) 80482 ±21740 3317 ±703
AUCinf (ngˑh/mL) NR NC
Half-life (h) NR NC

Parameters Sarecycline (n=6) R-Sarecycline (n=6)

Tmax (h) 2.0 4.00

Cmax (ng/mL) 2280 182

AUClast (ngˑh/mL) 30600 3750
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9

Data presented as Geo Mean ± SD; for Tmax it is Median
Source: Table 14.2.2.1 through 14.2.2.14. Report RR-01512 for Study PR-05011

Table 6: Pharmacokinetic Parameters for Moxifloxacin Following Single Oral 
Administration of 400 mg Moxifloxacin in Healthy Male and Female 

Subjects (Sponsor’s Results)

Data presented as Mean ± SD; for Tmax it is Median (Minimum to Maximum)
Source: Table 14.2.10.3.

Pharmacokinetic parameters of moxifloxacin were comparable to those reported in the 
Avelox prescribing information.

4.2.8.4.2 Exposure-Response Analysis
Linear mixed effect model with a random effect on the intercept and slope was used to 
explore the relationship between mean difference from placebo in the baseline-adjusted 
QTcF values and plasma sarecycline concentrations. The linear slope of the QTcF-plasma 
concentration regression was only very slightly positive (0.000015 msec/ plasma 
concentration) for sarecycline and slightly negative (-0.4065 msec/ plasma concentration) 
for R-sarecycline). The results from these analyses indicate a very week association 
between the plasma sarecycline concentrations and ΔΔQTcF interval that is not 
considered to be clinically significant. Other models with quadratic terms and delayed 
effect indicates similar results.

In addition, the predicted population mean ΔΔQTcF was calculated using the mixed 
effect model, at relevant concentration levels (ie, the mean maximum plasma 
concentrations under therapeutic doses) based on the mean Cmax and population 
estimated slope. Predicted ΔΔQTcF values from the straight linear regression model of 
QTcF at a variety of plasma concentrations of sarecycline and R-sarecycline were very 
small.

Reviewer’s Comment:  A plot of ΔΔQTc vs. drug concentrations is presented in Figure 3. 
The sponsors results agreed with the analysis performed that indicated no clinically 
relevant prolongations of the QT-interval.

5 REVIEWERS’ ASSESSMENT

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD

The sponsor used QTcF for the primary analysis, which is acceptable as no significant

Parameters Moxifloxacin (Avelox®)(n=41)

Tmax (h) 1.58 (0.58 to 9.08)

Cmax (µg/mL) 2.77 ±0.73

AUClast (µgˑh/mL) 30.1 ±6.0

AUCinf (µgˑh/mL) 37.0 ±6.6

Half-life (h) 9.8 ±1.8

Reference ID: 4259110



10

increases or decreases in heart rate were observed (see Sections 5.1). Therefore, no 
assessment of the QT/RR correction methodology is necessary.

5.2 STATISTICAL ASSESSMENTS

5.2.1 QTc Analysis

5.2.1.1 The Primary Analysis for Sarecycline
The statistical reviewer used a mixed effect model to analyze the ΔQTcF and ΔΔQTcF 
effects. The model includes treatment, time, period and treatment-by-time as fixed effects, 
subject as random effect and baseline values as a covariate. The results are given in Table 7. 
The largest upper bound of the 2-sided 90% CI for the mean difference in ΔQTcF  between 
sarecycline 500 mg and placebo is 5.0 ms (ΔΔQTcF). The upper bounds for ΔΔQTcF at all 
time points are lower than 10 ms of the regulatory concern as described in ICH E14 
guidelines.  

Table 7: Analysis Results of QTcF and QTcF for Sarecycline 500 mg

Treatment Group

Placebo Sarecycline 500 mg

ΔQTcF ΔQTcF ΔΔQTcF

Time 
(h) N

LS 
Mean N

LS 
Mean

LS 
Mean 90% CI

0.5 45 -0.9 44 0.6 1.5 (-0.7, 3.6)

1 45 -0.8 44 -0.7 0.1 (-2.1, 2.2)

1.5 45 -1.3 44 -1.2 0.2 (-2.0, 2.3)

2 45 -1.0 44 -1.5 -0.6 (-2.7, 1.6)

3 45 -0.6 44 -1.6 -1.0 (-3.1, 1.2)

4 45 -2.1 44 0.8 2.9 (0.7, 5.0)

6 45 -7.6 44 -7.3 0.3 (-1.8, 2.5)

9 45 -5.8 44 -7.9 -2.1 (-4.2, 0.1)

12 45 -5.8 44 -8.7 -2.9 (-5.1, -0.8)*

16 45 0.9 44 0.6 -0.3 (-2.4, 1.9)

24 45 -2.8 44 -1.2 1.7 (-0.5, 3.8)
*=confidence interval excludes zero.

5.2.1.2 Assay Sensitivity Analysis
The same statistical model was used to analyze moxifloxacin in the ΔQTcF and ΔΔQTcF 
effects. The results are given in Table 8. The largest unadjusted 90% CI lower confidence 
interval is 7.7 ms. By considering Bonferroni multiple endpoint adjustment for 4 time 
points, the largest lower confidence interval is 7.0 ms, which indicates that an at least 5 ms 
QTcF effect due to moxifloxacin could be detected from the study.
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Table 8:Analysis Results of QTcF and QTcF for Moxifloxacin 400 mg

Treatment Group

Placebo Moxifloxacin 400 mg

ΔQTcF ΔQTcF ΔΔQTcF

Time 
(h) N

LS 
Mean N

LS 
Mean

LS 
Mean 90% CI

Adj*
90% CI

0.5 45 -0.9 43 1.6 2.5 (0.3, 4.6) (-0.5, 5.4)

1 45 -0.8 43 8.9 9.7 (7.5, 11.8) (6.7, 12.6)

1.5 45 -1.3 43 8.6 9.9 (7.7, 12.1) (7.0, 12.9)

2 45 -1.0 43 8.1 9.1 (6.9, 11.3) (6.2, 12.1)

3 45 -0.6 43 7.6 8.2 (6.1, 10.4) (5.3, 11.2)

4 45 -2.1 43 7.5 9.6 (7.4, 11.8) (6.7, 12.6)

6 45 -7.6 43 0.8 8.4 (6.3, 10.6) (5.5, 11.4)

9 45 -5.8 43 1.6 7.5 (5.3, 9.6) (4.5, 10.4)

12 45 -5.8 43 -1.2 4.6 (2.4, 6.7) (1.6, 7.5)

16 45 0.9 43 8.0 7.1 (4.9, 9.2) (4.1, 10.0)

24 45 -2.8 43 2.8 5.6 (3.5, 7.8) (2.7, 8.6)

Note*: Bonferroni method was applied for multiple adjustment for 4 time points.

5.2.1.3 Graph of QTcF Over Time
The following figure displays the time profile of QTcF for different treatment groups.
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Figure 1: Mean and 90% CI QTcF Time Course

5.2.1.4 Categorical Analysis
Table 9 lists the number of subjects whose QTcF values are ≤ 450 ms, between 450 ms 
and 480 ms, between 480 ms and 500 ms, and >500 mg. No subject’s QTcF is above 480 
ms. One subject’s QTcF (PR07112-517-020) was 452.3 ms at pre-dose -1 hour in 
sarecycline group.

Table 9: Categorical Analysis for QTcF 

Treatment Group
Total 

N
Value<=450 

ms

450 
ms<Value<=480 

ms

480 
ms<Value<=500 

ms Value>500

Moxifloxacin 400 mg 43 37 (86%) 6 (14%) 0 (0.0%) 0 (0.0%)

Placebo 45 45 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Sarecycline 500 mg 44 43 (97.7%) 1 (2.3%) 0 (0.0%) 0 (0.0%)

Table 10 lists the number of subject’s changes from baseline QTc ≤30 ms, between 30
and QTc 60 ms, between 60 ms and 90, and >90 ms. No subject’s change from baseline
is above 60 ms. One subject’s ΔQTcF (PR07112-517-020) were 34.1 ms and 34.4 ms at 
post-doses 12 hours and 16 hours in sarecycline group. 
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Table 10: Categorical Analysis of ΔQTcF

Treatment Group
Total 

N
Value<=30 

ms

30 
ms<Value<=60 

ms

60 
ms<Value<=90 

ms
Value>90 

ms

Moxifloxacin 400 mg 43 41 (95.3%) 2 (4.7%) 0 (0.0%) 0 (0.0%)

Placebo 45 45 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Sarecycline 500 mg 44 43 (97.7%) 1 (2.3%) 0 (0.0%) 0 (0.0%)

5.2.2 HR Analysis
The same statistical analysis was used to analyze the HR effect. The point estimates and
the 90% confidence intervals are presented in Table 11. The largest upper bound of the 
2-sided 90% CI for the HR mean difference between sarecycline 500 mg and placebo is 
2.8 bpm. No subject in the sarecycline group experienced HR interval greater than 100 
bpm.

Table 11: Analysis Results of HR and HR for Sarecycline 500 mg

Treatment Group

Placebo Sarecycline 500 mg

ΔHR ΔHR ΔΔHR

Time 
(h) N

LS 
Mean N

LS 
Mean

LS 
Mean 90% CI

0.5 45 1.1 44 1.0 -0.1 (-1.6, 1.5)

1 45 1.9 44 3.0 1.1 (-0.4, 2.7)

1.5 45 2.0 44 2.1 0.1 (-1.4, 1.7)

2 45 1.3 44 2.2 0.9 (-0.6, 2.5)

3 45 1.6 44 2.8 1.2 (-0.3, 2.8)

4 45 1.6 44 2.2 0.6 (-0.9, 2.2)

6 45 9.5 44 10.0 0.5 (-1.1, 2.1)

9 45 6.7 44 6.1 -0.6 (-2.2, 0.9)

12 45 7.5 44 8.4 0.8 (-0.7, 2.4)

16 45 2.6 44 3.8 1.2 (-0.3, 2.8)

24 45 5.0 44 5.3 0.3 (-1.3, 1.8)

5.2.3 PR Analysis
The same statistical analysis was used to analyze the PR effect. The point estimates and
the 90% confidence intervals are presented in Table 12. The largest upper bound of 2- 
sided 90% CI for the PR mean difference between sarecycline 500 mg and placebo is 2.5 
ms. Table 13 presents the categorical analysis of PR. Three subjects in the sarecycline 
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group experienced PR interval greater than 200 ms.  One subject had PR>200 (205.4 ms) 
at baseline.

Table 12: Analysis Results of PR and PR for Sarecycline 500 mg

Treatment Group

Placebo Sarecycline 500 mg

ΔPR ΔPR ΔΔPR

Time 
(h) N

LS 
Mean N

LS 
Mean

LS 
Mean 90% CI

0.5 45 -0.2 44 -1.7 -1.5 (-3.4, 0.4)

1 45 -0.9 44 -1.9 -1.1 (-3.0, 0.8)

1.5 45 -1.6 44 -1.6 -0.0 (-1.9, 1.9)

2 45 -1.8 44 -2.7 -0.9 (-2.8, 1.0)

3 45 -1.3 44 -2.8 -1.5 (-3.4, 0.4)

4 45 -2.3 44 -2.8 -0.5 (-2.4, 1.4)

6 45 -6.2 44 -5.7 0.6 (-1.3, 2.5)

9 45 -6.1 44 -7.6 -1.5 (-3.4, 0.4)

12 45 -4.5 44 -5.9 -1.5 (-3.4, 0.4)

16 45 0.8 44 -0.9 -1.7 (-3.6, 0.2)

24 45 -0.7 44 -2.1 -1.4 (-3.3, 0.5)

Table 13: Categorical Analysis for PR

Treatment Group
Total

N PR <= 200 ms 200 ms <PR<=220 ms PR >220 ms

Moxifloxacin 400 mg 43 40 (93%) 3 (7%) 0 (0.0%)

Placebo 45 44 (97.8%) 0 (0.0%) 1 (2.2%)

Sarecycline 500 mg 44 41 (93.2%) 3 (6.8%) 0 (0.0%)

5.2.4 QRS Analysis
The same statistical analysis was used to analyze the ΔQRS effect. The point estimates
and the 90% confidence intervals are presented in Table 14. The largest upper bound of
2-sided 90% CI for the QRS mean difference between sarecycline 500 mg and placebo 
is 2.0 ms. Table 15 presents the categorical analysis of QRS. Three subjects in 
sarecycline group who experienced QRS interval greater than 110 ms. One subject had 
QRS >110 ms (121.3 ms) at baseline.
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Table 14: Analysis Results of QRS and QRS for Sarecycline 500 mg

Treatment Group

Placebo Sarecycline 500 mg

ΔQRS ΔQRS ΔΔQRS

Time 
(h) N

LS 
Mean N LS Mean

LS 
Mean 90% CI

0.5 45 -0.1 44 -0.1 -0.1 (-1.0, 0.9)

1 45 -0.5 44 -0.6 -0.1 (-1.0, 0.9)

1.5 45 -1.4 44 -0.7 0.6 (-0.3, 1.6)

2 45 -0.9 44 -1.1 -0.2 (-1.2, 0.7)

3 45 -1.1 44 -2.2 -1.1 (-2.1, -0.1)

4 45 -1.3 44 -1.7 -0.4 (-1.3, 0.6)

6 45 -1.0 44 0.1 1.1 (0.1, 2.0)

9 45 -1.9 44 -2.3 -0.5 (-1.4, 0.5)

12 45 -2.1 44 -1.4 0.7 (-0.3, 1.6)

16 45 -0.0 44 -0.3 -0.3 (-1.2, 0.7)

24 45 -0.4 44 -1.0 -0.6 (-1.5, 0.4)

Table 15: Categorical Analysis for QRS

Treatment Group
Total

N QRS <= 110 ms QRS > 110 ms

Moxifloxacin 400 mg 43 41 (95.3%) 2 (4.7%)

Placebo 45 42 (93.3%) 3 (6.7%)

Sarecycline 500 mg 44 41 (93.2%) 3 (6.8%)

5.3 CLINICAL PHARMACOLOGY ASSESSMENTS

The mean plasma sarecycline concentration-time profile is illustrated in Figure 2. 
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Figure 2: Mean Plasma Sarecycline (closed circles) and R-Sarecycline  (open 
circles) Concentration-Time Profiles Following Single Oral Administration of 
500 mg Sarecycline in Healthy Male and Female Subjects (Sponsor’s Results) 

The relationship between ΔΔQTcF and plasma sarecycline concentrations is visualized in 
Figure 3 with no evident exposure-response relationship.

Reference ID: 4259110



17

Figure 3: ΔΔQTcF (ms) vs. Plasma sarecycline concentration (ng/mL) following oral 
administration of 500 mg sarecycline to healthy male and female subjects (n=41)

 

5.4 CLINICAL ASSESSMENTS

5.4.1 Safety assessments
None of the events identified to be of clinical importance per the ICH E14 guidelines (i.e. 
syncope, seizure, significant ventricular arrhythmias or sudden cardiac death) occurred in 
this study.

5.4.2 ECG assessments
Overall ECG acquisition and interpretation in this study appears acceptable.

5.4.3 PR and QRS Interval
No clinically meaningful increases in PR and QRS intervals were detected.
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6 APPENDIX

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY
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LABEL, LABELING, AND PACKAGING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: February 22, 2018

Requesting Office or Division: Division of Dermatology and Dental Products (DDDP)

Application Type and Number: NDA 209521

Product Name and Strength: Seysara (sarecycline) Tablets

60 mg, 100 mg, 150 mg

Product Type: Single Ingredient Product

Rx or OTC: Rx

Applicant/Sponsor Name: Allergan, Inc.

FDA Received Date: October 20, 2017

OSE RCM #: 2017-2166

DMEPA Safety Evaluator: Carlos M Mena-Grillasca, BSPharm

DMEPA Team Leader: Sarah K. Vee, PharmD

Reference ID: 4224653



2

1 REASON FOR REVIEW

This review evaluates the proposed container labels, carton labeling, and Prescribing Information (PI), for 
Seysara (sarecycline) tablets (NDA 209521).  The Applicant submitted NDA 209521, a 505(b)(1) application, 
on October 20, 2017.

2 MATERIALS REVIEWED 

We considered the materials listed in Table 1 for this review.  The Appendices provide the methods and 
results for each material reviewed.  

Table 1.  Materials Considered for this Label and Labeling Review

Material Reviewed Appendix Section 
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C – N/A

ISMP Newsletters D – N/A

FDA Adverse Event Reporting System (FAERS)* E – N/A

Other F – N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED

The Applicant is proposing to market Seysara 60 mg, 100 mg, and 150 mg in bottles of 30 tablets.  Since 
the proposed dose and frequency of administration is once daily the proposed bottle sizes are adequate.     

We reviewed the container labels and carton labeling and noted the following deficiencies:

 The NDC numbers between the differents strengths only differ by one digit (e.g. 0023-6245-30, 
0023-6246-30, and 0023-6247-30).  The similarity of the product code numbers (NDC) has led to 
selecting and dispensing of the wrong strength and wrong drug. The middle digits are 
traditionally used by healthcare providers to check the correct product, strength, and 
formulation. 

 The net quantity statement appears near the strength statement and could lead to confusion.
  

 The container labels for the 3 count sample bottles are small and the information on the side 
panel is crowded and difficult to read.  Per 21 CFR 201.10(i) small labels are only required to bear 
the proprietary name, established name, strength, lot number, expiration date, and name of 
manufacturer.  

We provide recommendations for Allergan in section 4.2 to address these deficiencies.

In addition, we reviewed the Prescribing Information and noted that ‘Table 1 Dosing Table for Seysara’ in 
Section 2 – Dosage and Administration does not clearly indicate the dose required per body weight.  We 
provide recommendations to DDDP in section 4.1

Reference ID: 4224653
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4 CONCLUSION & RECOMMENDATIONS

We find the proposed packaging configuration acceptable.  We recommend the following label and 
labeling revision be implemented prior to approval of this NDA.

4.1 RECOMMENDATIONS FOR THE DIVISION OF DERMATOLOGY AND DENTAL PRODUCTS

A. Highlights of Prescribing Information – Dosage and Administration section
1. Include the following table:

B. Full Prescribing Information – Section 2  Dosage and Administration
1. Revise Table 1:  Dosing Table for Seysara

4.2 RECOMMENDATION FOR ALLERGAN, INC.

A. General Recommendations (All container labels and carton labeling)

a. Revise the presentation of the strength statement presented inside the color ovals from 
 to read ’60 mg’, ‘100 mg, and ‘150 

mg’, respectively.  In addition, increase the font size of the strength statement inside the 
color ovals.  These revisions will aid in strength differentiation.

b. Relocate the net quantity statement (i.e. 3 tablets, 30 tablets) away from the strength 
statement to the bottom of the principal display panel and decrease the font size to avoid 
confusion.

c. Increase and bold the middle portion of the NDC numbers (e.g. 0023-6245-30) to aid in 
NDC differentiation.

d. Delete the statements ‘#######draft’ from all places where it is presented.

B. Container Labels (3 count professional sample; all strengths)

a. This is a small label and the information presented on the side panel is crowded and in 
small font, making it difficult to read.  Therefore, revise the side panel to include only the 
following information, increasing the font size, and allowing blank space between each 
statement for clarity:

Usual Dosage:  Take one tablet once daily.

Warning:  Keep out of reach of children.

Store at 20 to 25˚C (68 to 77˚F)

Distributed by Allergan USA, Inc.  Irvine, CA 92612, USA 
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C. Container Labels (30 count bottles; all strengths)

1. Increase the font size and relocate the dosage statement to the top of the side panel.

2. Relocate the distributor statement and all the trademark statements to the bottom of the 
side panel.

3. Include white space between the dosage statement, ingredient list, warning statement, 
and storage statements to increase clarity.

D. Carton Labeling (3 count professional sample; all strengths)

1. Increase the font size and relocate the dosage statement to the top of the side panel.

2. Relocate the distributor statement and all the trademark statements to the bottom of the 
side panel.

3. Include white space between the dosage statement, ingredient list, warning statement, 
and storage statements to increase clarity.
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for Seysara received on October 20, 2017 from Allergan, 
Inc.

Table 2. Relevant Product Information for Seysara 

Product Name Seysara

Initial Approval Date n/a

Active Ingredient sarecycline

Indication  

Route of Administration Oral

Dosage Form Tablets

Strength 60 mg, 100 mg, 150 mg

Dose and Frequency  once daily for 12 weeks

How Supplied 3 ct sample bottles, 30 ct trade bottles

Storage 20 to 25˚C (68 to 77˚F)

Container Closure n/a

APPENDIX B. PREVIOUS DMEPA REVIEWS

On February 16, 2018, we searched DMEPA’s previous reviews using the terms, Seysara. Our search did 
not identify any relevant label and labeling reviews.
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APPENDIX C. HUMAN FACTORS STUDY

N/A

APPENDIX D. ISMP NEWSLETTERS

N/A

APPENDIX E. FDA ADVERSE EVENT REPORTING SYSTEM (FAERS)

N/A

APPENDIX F. OTHER SOURCES 

N/A

APPENDIX G. LABELS AND LABELING 
G.1 List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,a along with postmarket 
medication error data, we reviewed the following Seysara labels and labeling submitted by Allergan Inc.

 Container labels and Carton labeling received on October 20, 2017
 Prescribing Information received on October 20, 2017 (image not shown)

G.2 Label and Labeling Images

 

a Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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