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1. Benefit-Risk Assessment  
The following Benefit-Risk Integrated Assessment is reproduced from the Summary Review for 
Regulatory Action dated June 12, 2020, by Dr. Pam Horn and Dr. Naomi Lowy. 
 

The Applicant has developed celecoxib and tramadol hydrochloride tablet (referred to as E-
58425), a fixed-dose drug-drug combination product for the proposed indication of 
management of acute pain in adults that is severe enough to require an opioid analgesic and 
for which alternative treatments are inadequate. 
Pain is a multifactorial medical condition that can occur in a variety of clinical settings. Acute 
pain is generally self-limited and requires treatment for no more than a few weeks. Acute pain 
can be a serious medical condition that can significantly impact function and quality of life. 
Acute pain should be managed adequately and effectively to minimize suffering, morbidity, 
and potential long-term negative consequences. 
 
The terms mild, moderate, or severe are often used by patients and heath care providers to 
describe pain severity. This description provides a subjective measure of pain level and 
generally correlates with pain scores within the clinical context under evaluation. 
 
There are multiple pharmacologic and nonpharmacologic therapeutic options available for 
pain. Pharmacologic treatment options for management of acute pain include multiple classes 
of medications such as acetaminophen, NSAIDs, anesthetics (such as lidocaine), 
anticonvulsants, antidepressants, opioids, and combination products (e.g., combination of 
opioid and acetaminophen/NSAID). Non-opioid treatment options should be considered as 
first line therapy for pain management unless it is clear that these options will be inadequate. 
Opioids or combination products that contain opioids may be necessary for treatment of 
moderate to severe pain for which alternative treatments are inadequate. 
 
The proposed product is a fixed-dose combination product containing celecoxib and tramadol, 
analgesic medications with different mechanisms of action. Celecoxib is a COX-2 selective 
inhibitor in the NSAID class. Tramadol is a μ-opioid agonist and a norepinephrine and 
serotonin re-uptake inhibitor. Celecoxib and tramadol have been marketed for more than 20 
years with relatively well-characterized safety profiles. At the time of this review, there are no 
approved products containing combinations of tramadol and celecoxib in or outside the 
United States. 
 
The benefit-risk assessment of E-58425 incorporates the components described in the 
Agency’s draft guidance Opioid Analgesic Drugs: Considerations for Benefit-Risk Assessment 
Framework, guidance for industry (June 2019). These considerations are summarized here: 
A. Benefits to the Patient Using the Drug as Labeled 
• The Applicant performed one Phase 3 factorial study (ESTEVE-SUSA-301) designed to 

fulfill the requirements for fixed-combination prescription drugs under 21 CFR 300.50 of 
the Federal Food, Drug and Cosmetic Act. The study was designed to demonstrate that 
each component of E-58425 contributes to the efficacy of the product and that E-58425 
is superior to placebo. This study provides evidence supporting a finding of analgesic 
efficacy for E-58425. 
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• The Phase 3 study was performed in patients who had moderate to severe pain after 
bunionectomy. Postoperative acute pain is one of the pain models that is commonly 
used in clinical trials for analgesic drug development programs. 

B. Risks to the Patient Using the Drug as Labeled 
• E-58425 contains celecoxib and tramadol as its active ingredients. Relative BA studies of 

E-58425 demonstrated comparable or lower systemic exposure to celecoxib and 
tramadol compared with individual use of each drug within the labeled recommended 
dose range. The systemic safety of the combination product E-5842 is expected to be 
comparable to the systemic safety of each individual component. Review of safety data 
from clinical studies of E-58425 did not reveal any novel risks. 

• E-58425 is not formulated with any excipients to deter abuse or resist manipulation. 
• There are no data to suggest that the drug characteristics of E-58425 increase or 

decrease the risk for respiratory depression, sedation, or development of opioid use 
disorder in patients relative to other tramadol products. Each E-58425 100 mg tablet 
contains 44 mg of tramadol. The proposed dosage of E-58425 contains 88 mg of 
tramadol per dose with a total of 176 mg of tramadol per day. This is within the 
recommended maximum dose range for the reference product, Ultram, which is 200-
400 mg per day. 

• In the clinical studies performed by the Applicant, the most common adverse events 
(AEs) reported with E-58425 were comparable to those reported with tramadol, 
including nausea, vomiting, and somnolence and dizziness. No unexpected safety issues 
were reported with the use of E- 58425 in clinical studies performed by the Applicant. 

C. Effectiveness and Safety of the New Drug Relative to Approved Analgesics 
• There are no adequate comparative efficacy data for E-58425 relative to other approved 

opioid or nonopioid analgesic drugs. The Phase 3 factorial study compared lower doses 
of the individual components of E-58425 than are optimal for treatment of acute pain 
and this study is not suitable for making comparative efficacy claims. 

• The clinical studies performed for this NDA were designed to evaluate the primary 
objectives of efficacy or BA of E-58425. These studies were not designed to 
prospectively evaluate prespecified safety outcomes. Thus, no direct comparisons can 
be made regarding the comparative safety of E-58425 to other analgesics. 

• E-58425 is a fixed-dose combination product dosed every 12 hours, which provides less 
flexibility in making dose adjustments. This may be relevant in situations where patients 
do not tolerate the recommended initial dose of tramadol, which is on the upper end of 
the recommended dose range in the reference product label, Ultram. 

• There are no data to support that E-58425 has any advantage over other available 
approved analgesic drugs. 

• There was no evidence that AEs typically associated with opioid analgesic drugs occur at 
a higher rate or with greater severity with E-58425. 

D. Broader Public Health Effects: Risks and Mitigation of Risks Related to Misuse, Abuse, 
Opioid Use Disorder, Accidental Exposures, and Overdose 
• The opioid epidemic, driven in part by increased prescribing, is a major public health 

issue. There has been concern that approval of new opioid analgesic drug products may 
lead to increased prescribing of opioid analgesics. However, in recent years the number 
of opioid analgesics dispensed has not trended in the same direction as numbers of 
opioid analgesic drug approvals. Examination of dispensed opioid prescriptions and 
opioid approvals showed a decrease in estimated annual numbers of opioid analgesics 
dispensed since 2010 and increasing numbers of opioid analgesic drug approvals per 
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year since 2010 (Chai et al. 2018). While these data alone do not eliminate the overall 
concern, the observed trends do not support the hypothesis that new opioid analgesic 
approvals lead to increased prescribing of opioid analgesics. 

• As of August 18, 2014, the Drug Enforcement Administration placed tramadol (including 
its salts, isomers, and salts of isomers) as Schedule IV under the Controlled Substances 
Act (79 FR 37623), applicable to all tramadol-containing products. Schedule IV drugs are 
considered to have a lower potential for abuse relative to the drugs or substances in 
Schedule III of the Controlled Substances Act, have a currently accepted medical use in 
treatment in the United States, and abuse of the drug may lead to limited physical 
dependence or psychological dependence relative to other drugs or substances in 
Schedule III [21 U.S.C. 812 (b) (4)]. 

• Product-specific characteristics 
• E-58425 tablets are intended for oral use. The method of delivery does not affect 

existing risk and does not introduce a novel risk. 
• There are no characteristics of E-58425 that would be expected to increase or decrease 

the risk of accidental exposure in children (e.g., tablet size, color, flavor, packaging 
configuration, or appearance of tablets). 

• There are no specific characteristics of E-58425 that would be expected to increase or 
decrease the risk of misuse, abuse, opioid use disorder, and related adverse outcomes 
such as overdose and infectious complications of injection compared to other opioids. 
While the proportion of reports of misuse/ abuse exposures to tramadol by injection 
was low compared to oral exposure, the most common route, in available postmarket 
data there were reports of intravenous misuse and abuse of tramadol. Because of the 
M1 metabolite that is formed more robustly when taken orally, the IV route may be less 
attractive. 

• Additionally, if E-58425 is misused via unintended routes, there may be risks associated 
with the excipients in this oral formulation. The risk from excipients in E-58424 are 
commonly used in other oral opioid drug products and therefore the risk is expected to 
be comparable to other approved products. 

• Summary of single-entity tramadol product postmarket data 
− The number of dispensed single-entity tramadol prescriptions gradually declined after 

the product was placed under Schedule IV in 2014. However, there was an increasing 
trend in tramadol as a percentage of the total opioid analgesic prescriptions in recent 
years. 

− Results from national surveys and poison center calls suggest that abuse and misuse of 
tramadol and comparator opioid analgesics have been declining among the general U.S. 
population in recent years. 

− Tramadol was less frequently implicated in prescription opioid misuse, abuse, and 
related outcomes than were hydrocodone and oxycodone, while results were mixed for 
tramadol’s position relative to codeine and morphine. 

− Notably, tramadol abuse may have increased among people with opioid use disorder. 
Also, tramadol-involved overdose deaths increased from 2011 to 2017. It is uncertain 
whether the observed increase is due to changes in use and abuse, increased 
surveillance, improved documentation, or other factors. 

• Risks in special populations 
− The proposed patient population for E-58425 is adults. Per the agreed initial pediatric 

study plan, a clinical trial in adolescents (≥12 years and <17 years of age) would be 
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initiated upon approval of E-58425. The planned nonclinical toxicological study will 
provide additional data for assessment of the benefit-risk of E-58425 in adolescents. 

− Currently, no data are available to inform a benefit-risk evaluation of E-58425 in the 
subpopulations of patients with mental health and/or substance use disorders. 

E. Risk Management 
• Tramadol is an opioid and a Schedule IV controlled substance considered to have 

potential for abuse. If approved, E-58425 will be subject to the Opioid Analgesic Risk 
Evaluation and Mitigation Strategy (REMS) to ensure that the benefits of E-58425 
outweigh potential risks in the outpatient setting. 

 
I concur with Drs. Horn’s and Lowy’s benefit-risk assessment. 
 

2. Background 
The following is also reproduced from the review by Dr. Horn and Dr. Lowy: 
 

The Applicant has developed E-58425, celecoxib and tramadol hydrochloride tablet, as 
a fixed-dose drug-drug combination product for the proposed indication of management 
of acute pain in adults that is severe enough to require an opioid analgesic and for 
which alternative treatments are inadequate. The Applicant conducted the clinical 
development program under IND 128177. The proposed drug product is a tablet 
containing 100 mg of co-crystal comprised of 56 mg of celecoxib and 44 mg of 
tramadol hydrochloride and is not designed to confer abuse-deterrent properties. The 
coated tablets will be packaged in a 30-count and 90-count bottle. 
 
The Applicant submitted a 505(b)(2) application that relies in part on FDA’s finding of 
safety for Celebrex (celecoxib) and Ultram (tramadol hydrochloride) as individual 
components. The Applicant conducted a single adequate and well-controlled efficacy 
trial to support the NDA, in accordance with the Division’s advice. Celecoxib and 
tramadol are both established analgesics indicated for management of acute pain. 
Celecoxib is a COX-2 selective inhibitor in the NSAID class. The recommended 
dosage for acute pain is 400 mg initially, followed by an additional 200 mg dose if 
needed on the first day (the dose of the drug is referred to in the review as 200 mg, 
which constitutes (112 mg celecoxib and 88 mg of tramadol). On subsequent days the 
recommended dose is 200 mg twice a day as needed. Tramadol is a μ-opioid agonist 
and also inhibits re-uptake of norepinephrine and serotonin. The recommended dosage 
for patients requiring rapid onset of analgesic effect is 50 mg to 100 mg as needed 
every four to six hours not to exceed 400 mg per day. The proposed dosing regimen for 
E-58425 of 112 mg celecoxib and 88 mg of tramadol twice a day is nominally less than 
the lowest recommended daily dose of the individual components for acute pain and 
was developed with the goal of providing analgesic benefit at lower doses of the 
individual components. 
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In addition, the team agreed that a juvenile animal toxicology to address potential central 
nervous system toxicity performed post-approval, concurrently with the planned efficacy, safety, 
and pharmacokinetic study in pediatric patients 12 to 17 years of age.  

5. Clinical Pharmacology/Biopharmaceutics  
There was no new information submitted during this review cycle related to clinical 
pharmacology or biopharmaceutics. 
 

6. Clinical Microbiology  
The proposed product is not a therapeutic antimicrobial; therefore, clinical microbiology data 
were not required or submitted for these supplemental applications.     
 

7. Clinical/Statistical – Efficacy 
There was no new information submitted during this review cycle related to efficacy. 
 

8. Safety 
An assessment of the availability of new safety information was conducted by Dr. Robert 
Shibuya. Below is the description of what he did and what he found: 
 

The April 16, 2021 resubmission did not contain a safety update.  To address interim safety 
between the last action (a Complete Response) on June 15, 2020 and the present time, I 
conducted an assessment using a variety of sources.  I assessed labeling changes during this 
period for both Celebrex (celecoxib capsules) and Ultram (tramadol tablets).  I also 
reviewed the Development Safety Update Reports (DSURs) for the corresponding IND 
(128177) for the periods 26 January 2019 to January 25, 2020 and 26 January 2020 to 
January 25, 2021.  Interim labeling changes for the approved products (Celebrex and 
Ultram) were limited to the respective class-labeling changes around fetal risks/DRESS and 
language about the use of naloxone in patients at elevated risk of overdose.  Both DSURs 
indicated that there had been no interval clinical trial activity, that the drug is not marketed 
outside the US, and that the Sponsor was not aware of any new or significant interval 
literature. 
 
The information I reviewed was missing an assessment of the literature and a statement 
about clinical trial data or postmarketing data between January 2021 and the present.  We 
issued an Information Request for this material on August 18, 2021 and the Applicant 
responded on August 30.  There are no interim clinical trial data, postmarketing data, or 
literature to report.  Given that there are no interim safety data, the safety conclusions from 
the prior review(s) are not changed. 

 

9. Advisory Committee Meeting   
This application was discussed at a joint meeting of the Anesthetic and Analgesic Drug 
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Products Advisory Committee and the Drug Safety and Risk Management Advisory Committee 
held on January 15, 2020. The following summary of the outcome of that meeting is reproduced 
from the review by Dr. Horn and Dr. Lowy: 
 

The Division requested input on any concerns the Committee had regarding the impact 
of this product, if approved, on public health, considering its abuse potential as an 
opioid analgesic and on whether the benefits outweigh the risks for the proposed 
indication. The Division did not have areas of disagreement with the Applicant on 
whether efficacy had been demonstrated or on the safety findings from the clinical 
development program. 
 
Thirteen of the committee members voted “yes” and thirteen of the committee members 
voted “no” on the question of “do you recommend approval of the proposed dose of 
tramadol 44 mg and celecoxib 56 mg tablets for the proposed indication of the 
management of acute pain in adults that is severe enough to require an opioid analgesic 
and for which alternative treatments are inadequate?” 
 
One concern raised was that comparative effectiveness to comparable doses of tramadol 
and celecoxib had not been demonstrated as part of the development program. The 
Opioid Analgesic Drugs: Considerations for Benefit-Risk Assessment Framework 
Guidance for Industry notes that while comparative data is helpful in applying the 
benefit-risk framework, superiority to other available treatments is not a requirement 
for approval under FDA’s drug approval authorities. Thus, the lack of comparative 
effectiveness data is not a deficiency in the application that precludes approval. 
 
Another concern raised was that there was a lack of data on the risks of intravenous 
abuse of the cocrystal formulation and concerns about the toxicity of celecoxib if 
abused by the intravenous route. While not all of the committee members agreed that 
intravenous abuse was a concern with tramadol-containing products, there are data that 
tramadol is used intravenously. The intravenous use of tramadol is small both in 
comparison to intravenous use of other prescriptions opioids and in comparison to 
misuse of tramadol by the oral route of administration. However, because it was raised 
by the committee and would contribute to the evaluation of the impact of the product on 
public health if approved the Division sent an information request to the Applicant on 
2/13/2020 requesting a risk assessment for E-58425 that addresses the potential 
toxicities related to both the active and inactive ingredients should it be administered 
into the intravascular space based on a dose of intravenous tramadol most likely to be 
administered intravenously by individuals who misuse tramadol products in this 
manner. The response for this request was reviewed and provided adequate rationale to 
address this concern.  
 

10. Pediatrics 
After multiple correspondences between the Division and the Applicant, the Division issued an 
“Agreed iPSP – Agreement” on August 28, 2017. The Division granted a partial waiver in 
pediatric age groups 0 to <12 years of age and deferred a pharmacokinetic, efficacy, and safety 
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study in adolescents (≥12 years and <17 years of age) until the FDA approves E-58425 for 
marketing. 

11. Other Relevant Regulatory Issues 
There are no other relevant regulatory issues pending with this submission during this review 
cycle. 
 

12. Labeling 
The label was initially discussed with the Applicant during the first review cycle, and finalized 
during this review cycle. 
 

13. Post-Marketing 
Dr. Horn and Dr. Lowy noted in their review that the Applicant was going to be subject to the 
Opioid Analgesic REMS. From their review: 
 

The Agency has determined that a class-wide REMS is necessary for all opioid 
analgesics used in the outpatient setting, to ensure that the benefits outweigh the 
risks of adverse outcomes of addiction, unintentional overdose, and death resulting 
from inappropriate prescribing, abuse, and misuse. On September 18, 2018, the 
Opioid Analgesics (OA) REMS was expanded to include immediate release (IR) 
opioid analgesics in addition to extended-release and long-acting (ER/LA) opioid 
analgesics used in the outpatient setting. 
 
Because the drug contains tramadol, an opioid often used for outpatient pain 
management, inclusion in the OA REMS is necessary to ensure the benefits 
outweigh the risks of serious adverse outcomes (e.g., addiction, unintentional 
overdose, and death) resulting from inappropriate prescribing, misuse, and abuse.  
 
The Applicant has indicated that they intend to join to Opioid Analgesic REMS. 
Because this first cycle will result in a CR, DRM will defer final review until 
additional safety information and product quality information is provided and 
reviewed if/when the NDA is resubmitted. 

 
In addition to the REMS, the following post-marketing requirements will be conveyed to the 
Applicant. 

4159-1 Conduct a juvenile animal toxicology study to characterize the impact of 
Seglentis (tramadol and celecoxib) tablets on brain development, to support 
pediatric dosing in adolescent patients 12 to less than 17 years of age.  

Draft Protocol Submission,:  03/2022 
Final Protocol Submission:   07/2022 
Study/Trial Completion:  10/2023 
Final Report Submission:  04/2024 
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4159-2 Conduct a randomized, double-blind, placebo-controlled study evaluating the 

clinical effectiveness, safety, and pharmacokinetic profiles of Seglentis (tramadol 
and celecoxib) tablets in pediatric patients 12 to less than 17 years of age, outside 
of the contraindicated setting of tonsillectomy and/or adenoidectomy. 
 
Draft Protocol Submission:   04/2024 
Final Protocol Submission:      08/2024 
Study/Trial Completion:           11/2025 
Final Report Submission:         05/2026 
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Division of Anesthesiology, Addiction Medicine, and Pain Medicine 
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Silver Spring, MD 20993-0002

Cross-Discipline Team Leader and Division Director Summary Review

Date June 12, 2020
From Pamela Horn, MD

Naomi Lowy, MD

Subject Cross-Discipline Team Leader and Division Director Summary 
Review

NDA/BLA # and Supplement# 213426
Applicant Esteve Pharmaceuticals, S.A.
Date of Submission May 15, 2019

PDUFA Goal Date June 15, 2020
(Includes a 3-month clock extension)

Proprietary Name Seglentis
Established or Proper Name Celecoxib and tramadol hydrochloride
Dosage Form(s) Celecoxib 56 mg and tramadol hydrochloride 44 mg tablet

Applicant Proposed 
Indication(s)/Population(s)

Management of acute pain in adults that is severe enough to 
require an opioid analgesic and for which alternative treatments 
are inadequate

Applicant Proposed Dosing Regimen(s) 2 tablets every 12 hours as needed for pain relief
Recommendation on Regulatory Action Complete Response

Material Reviewed/Consulted
OND Action Package, including: Names of discipline reviewers
Medical Officer Review Sepideh Haghpanah, MD
Statistical Review Yan Zhou, PhD
Pharmacology Toxicology Review Armaghan Emami, PhD, Jay H. Chang, PhD, R. Daniel Mellon, PhD
OPQ Review Drug Substance: Sukhamaya Bian, Donna Christner

Drug Product: Renishkumar Delvadia, Julia Pinto
Manufacturing: Tarun Mehta, Ubrani Venkataram,
Jonathan Swoboda
Biopharmaceutics: Kalpana Paudel, Hansong Chen
Regulatory Business Process Manager: Anika Lalmansingh
Application Technical Lead: Renishkumar Delvadia
Laboratory (OTR): Renishkumar Delvadia, Julia Pinto
Environmental: Sukhamaya Bian, Donna Christner

Clinical Pharmacology Review Suresh B Naraharisetti, Ph.D.
OPDP L. Shenee Toombs, Sam Skariah
OSI John Lee, MD
OSE/DEPI Saranrat Wittayanukorn, PhD Drug Abuse Team

Ibrahim Ibrahim, Pharm D, MPH Drug Use Team
OSE/DMEPA Cameron Johnson, PharmD, Otto L. Townsend, PharmD
OSE/DRM Victoria Sammarco, Pharm.D., MBA, LaCivita, Cynthia, Pharm.D.
CSS Shalini Bansil, MD
DPMH consult review Christos Mastroyannis, MD 

OND=Office of New Drugs DEPI= Division of Epidemiology
OPDP=Office of Prescription Drug Promotion DMEPA=Division of Medication Error Prevention and Analysis
OPQ=Office of Pharmaceutical Quality DRISK=Division of Risk Management
OSI=Office of Scientific Investigations CSS=Controlled Substance Staff
OSE= Office of Surveillance and Epidemiology DPMH=Division of Maternal and Pediatric Health
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1. Benefit-Risk Assessment

Benefit-Risk Integrated Assessment

The Applicant has developed celecoxib and tramadol hydrochloride tablet (referred to as E-58425), a fixed-dose drug-drug combination product for the 
proposed indication of management of acute pain in adults that is severe enough to require an opioid analgesic and for which alternative treatments are 
inadequate.
Pain is a multifactorial medical condition that can occur in a variety of clinical settings. Acute pain is generally self-limited and requires treatment for no 
more than a few weeks. Acute pain can be a serious medical condition that can significantly impact function and quality of life. Acute pain should be 
managed adequately and effectively to minimize suffering, morbidity, and potential long-term negative consequences.

The terms mild, moderate, or severe are often used by patients and heath care providers to describe pain severity. This description provides a subjective 
measure of pain level and generally correlates with pain scores within the clinical context under evaluation.

There are multiple pharmacologic and nonpharmacologic therapeutic options available for pain. Pharmacologic treatment options for management of acute 
pain include multiple classes of medications such as acetaminophen, NSAIDs, anesthetics (such as lidocaine), anticonvulsants, antidepressants, opioids, and 
combination products (e.g., combination of opioid and acetaminophen/NSAID). Non-opioid treatment options should be considered as first line therapy for 
pain management unless it is clear that these options will be inadequate. Opioids or combination products that contain opioids may be necessary for 
treatment of moderate to severe pain for which alternative treatments are inadequate.

The proposed product is a fixed-dose combination product containing celecoxib and tramadol, analgesic medications with different mechanisms of action. 
Celecoxib is a COX-2 selective inhibitor in the NSAID class. Tramadol is a μ-opioid agonist and a norepinephrine and serotonin re-uptake inhibitor. Celecoxib 
and tramadol have been marketed for more than 20 years with relatively well-characterized safety profiles. At the time of this review, there are no approved 
products containing combinations of tramadol and celecoxib in or outside the United States.

The benefit-risk assessment of E-58425 incorporates the components described in the Agency’s draft guidance Opioid Analgesic Drugs: Considerations for 
Benefit-Risk Assessment Framework, guidance for industry (June 2019). These considerations are summarized here:
A. Benefits to the Patient Using the Drug as Labeled

 The Applicant performed one Phase 3 factorial study (ESTEVE-SUSA-301) designed to fulfill the requirements for fixed-combination prescription 
drugs under 21 CFR 300.50 of the Federal Food, Drug and Cosmetic Act. The study was designed to demonstrate that each component of E-58425 
contributes to the efficacy of the product and that E-58425 is superior to placebo. This study provides evidence supporting a finding of analgesic 
efficacy for E-58425.

 The Phase 3 study was performed in patients who had moderate to severe pain after bunionectomy. Postoperative acute pain is one of the pain 
models that is commonly used in clinical trials for analgesic drug development programs.
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B. Risks to the Patient Using the Drug as Labeled
 E-58425 contains celecoxib and tramadol as its active ingredients. Relative BA studies of E-58425 demonstrated comparable or lower systemic 

exposure to celecoxib and tramadol compared with individual use of each drug within the labeled recommended dose range. The systemic safety of 
the combination product E-5842 is expected to be comparable to the systemic safety of each individual component. Review of safety data from 
clinical studies of E-58425 did not reveal any novel risks.

 E-58425 is not formulated with any excipients to deter abuse or resist manipulation.
 There are no data to suggest that the drug characteristics of E-58425 increase or decrease the risk for respiratory depression, sedation, or 

development of opioid use disorder in patients relative to other tramadol products. Each E-58425 100 mg tablet contains 44 mg of tramadol. The 
proposed dosage of E-58425 contains 88 mg of tramadol per dose with a total of 176 mg of tramadol per day. This is within the recommended 
maximum dose range for the reference product, Ultram, which is 200-400 mg per day.

 In the clinical studies performed by the Applicant, the most common adverse events (AEs) reported with E-58425 were comparable to those 
reported with tramadol, including nausea, vomiting, and somnolence and dizziness. No unexpected safety issues were reported with the use of E-
58425 in clinical studies performed by the Applicant.

C. Effectiveness and Safety of the New Drug Relative to Approved Analgesics
 There are no adequate comparative efficacy data for E-58425 relative to other approved opioid or nonopioid analgesic drugs. The Phase 3 factorial 

study compared lower doses of the individual components of E-58425 than are optimal for treatment of acute pain and this study is not suitable for 
making comparative efficacy claims.  

 The clinical studies performed for this NDA were designed to evaluate the primary objectives of efficacy or BA of E-58425. These studies were not 
designed to prospectively evaluate prespecified safety outcomes. Thus, no direct comparisons can be made regarding the comparative safety of E-
58425 to other analgesics.

 E-58425 is a fixed-dose combination product dosed every 12 hours, which provides less flexibility in making dose adjustments. This may be relevant 
in situations where patients do not tolerate the recommended initial dose of tramadol, which is on the upper end of the recommended dose range 
in the reference product label, Ultram.

 There are no data to support that E-58425 has any advantage over other available approved analgesic drugs.
 There was no evidence that AEs typically associated with opioid analgesic drugs occur at a higher rate or with greater severity with E-58425.

D. Broader Public Health Effects: Risks and Mitigation of Risks Related to Misuse, Abuse, Opioid Use Disorder, Accidental Exposures, and Overdose
 The opioid epidemic, driven in part by increased prescribing, is a major public health issue. There has been concern that approval of new opioid 

analgesic drug products may lead to increased prescribing of opioid analgesics. However, in recent years the number of opioid analgesics dispensed 
has not trended in the same direction as numbers of opioid analgesic drug approvals. Examination of dispensed opioid prescriptions and opioid 
approvals showed a decrease in estimated annual numbers of opioid analgesics dispensed since 2010 and increasing numbers of opioid analgesic 
drug approvals per year since 2010 (Chai et al. 2018). While these data alone do not eliminate the overall concern, the observed trends do not 
support the hypothesis that new opioid analgesic approvals lead to increased prescribing of opioid analgesics.

 As of August 18, 2014, the Drug Enforcement Administration placed tramadol (including its salts, isomers, and salts of isomers) as Schedule IV under 
the Controlled Substances Act (79 FR 37623), applicable to all tramadol-containing products. Schedule IV drugs are considered to have a lower 
potential for abuse relative to the drugs or substances in Schedule III of the Controlled Substances Act, have a currently accepted medical use in 
treatment in the United States, and abuse of the drug may lead to limited physical dependence or psychological dependence relative to other drugs 
or substances in Schedule III [21 U.S.C. 812 (b) (4)].  
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 Product-specific characteristics
 E-58425 tablets are intended for oral use. The method of delivery does not affect existing risk and does not introduce a novel risk.
 There are no characteristics of E-58425 that would be expected to increase or decrease the risk of accidental exposure in children (e.g., tablet 

size, color, flavor, packaging configuration, or appearance of tablets).
 There are no specific characteristics of E-58425 that would be expected to increase or decrease the risk of misuse, abuse, opioid use disorder, 

and related adverse outcomes such as overdose and infectious complications of injection compared to other opioids. While the proportion of 
reports of misuse/ abuse exposures to tramadol by injection was low compared to oral exposure, the most common route, in available 
postmarket data there were reports of intravenous misuse and abuse of tramadol. Because of the M1 metabolite that is formed more robustly 
when taken orally, the IV route may be less attractive.

 Additionally, if E-58425 is misused via unintended routes, there may be risks associated with the excipients in this oral formulation. The risk from 
excipients in E-58424 are commonly used in other oral opioid drug products and therefore the risk is expected to be comparable to other 
approved products.

 Summary of single-entity tramadol product postmarket data
- The number of dispensed single-entity tramadol prescriptions gradually declined after the product was placed under Schedule IV in 2014. 

However, there was an increasing trend in tramadol as a percentage of the total opioid analgesic prescriptions in recent years.
- Results from national surveys and poison center calls suggest that abuse and misuse of tramadol and comparator opioid analgesics have been 

declining among the general U.S. population in recent years.
- Tramadol was less frequently implicated in prescription opioid misuse, abuse, and related outcomes than were hydrocodone and oxycodone, 

while results were mixed for tramadol’s position relative to codeine and morphine.
- Notably, tramadol abuse may have increased among people with opioid use disorder. Also, tramadol-involved overdose deaths increased from 

2011 to 2017. It is uncertain whether the observed increase is due to changes in use and abuse, increased surveillance, improved 
documentation, or other factors.

 Risks in special populations
- The proposed patient population for E-58425 is adults. Per the agreed initial pediatric study plan, a clinical trial in adolescents (≥12 years and 

<17 years of age) would be initiated upon approval of E-58425. The planned nonclinical toxicological study will provide additional data for 
assessment of the benefit-risk of E-58425 in adolescents.

- Currently, no data are available to inform a benefit-risk evaluation of E-58425 in the subpopulations of patients with mental health and/or 
substance use disorders.

E. Risk Management
 Tramadol is an opioid and a Schedule IV controlled substance considered to have potential for abuse. If approved, E-58425 will be subject to the 

Opioid Analgesic Risk Evaluation and Mitigation Strategy (REMS) to ensure that the benefits of E-58425 outweigh potential risks in the outpatient 
setting.

In conclusion, the Division recommends a complete response for E-58425 because of a single deficiency related to unsatisfactory quality assessment 
stemming from unavailability of a manufacturing facility for inspection.
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The Applicant evaluated the existing data on the potential toxicity of each excipient in
the drug product and noted correctly that there are little to no IV toxicology data for
most oral drug product excipients. They did note that many of the excipients are not
water soluble or have limited solubility in water. As an immediate-release drug
product does not require extensive manipulation to obtain the opioid, this is a
reasonable solvent and manipulation condition to evaluate. The argument that some
excipients have limited solubility and are thus not likely to be present in syringeable
material was not tested experimentally and therefore remains hypothetical but is nonetheless a 
reasonable argument. The Applicant notes that the excipients are commonly used in other FDA-
approved oral opioid drug products and therefore the risk from intravenous misuse from this immediate-
release drug product would be expected to be comparable to other approved products.

The nonclinical review concludes that the Applicant’s rationale supports a low potential for abuse via 
the IV route. However, should the drug be manipulated for intravenous use, adverse effects could occur. 
The risks are not expected to be greater than the risk from misuse of other immediate-release oral opioid 
drug products.
   

5. Clinical Pharmacology
Approval is recommended from the clinical pharmacology review team.  The following is adapted from 
the clinical pharmacology review.

The clinical pharmacology studies included a single-dose relative bioavailability (BA) study, a multiple-
dose relative BA study, and a food effect pharmacokinetic (PK) study of E-58425. The purpose of these 
three studies was to evaluate single-dose and multiple-dose relative BA of E-8425 compared to the 
reference drugs, and to evaluate food effect on E-58425. In addition, the effect of celecoxib on tramadol 
PK in the concomitant administration of tramadol and celecoxib was assessed using single and multiple 
dose relative BA studies. We conclude from these studies that:

1. After single dose administration, for the tramadol component of E-58425 (total dose 88 mg), the 
Cmax was 30% lower and the AUCt and AUCinf were ~8% lower compared to Ultram tablets 
(total dose 100 mg). For the tramadol-M1 metabolite of E-58425, the Cmax was 30% lower and 
the AUCt and AUCinf were ~12% lower compared to Ultram tablets. For the celecoxib 
component of E-58425 (total dose 112 mg), the Cmax was 15% lower and the AUCt and 
AUCinf was ~18% lower when compared to Celebrex 100 mg capsules. This single dose relative 
BA study established the scientific bridge to the reference drugs Ultram and Celebrex for this 
505(b)(2) application.

2. After multiple dose administration of E-58425, the accumulation ratio of tramadol Cmax and 
AUCτ values (15th dose/1st dose) were 2.20-fold and 2.37-fold, respectively. The accumulation 
ratio of celecoxib Cmax and AUCτ values (15th dose/1st dose) were 1.80-fold and 2.17-fold, 
respectively. After multiple dosing, the Cmax,ss and AUC,ss values of tramadol and celecoxib 
components of E-58425 tablets were lower than the reference drugs, Adolonta1 and Celebrex. 

1 Adolonta (Tramadol 50 mg capsule) is not a US-approved drug. The applicant has established the required
scientific bridge for this 505(b)(2) application via single-dose relative BA between E-58425 and US approved
reference drugs Ultram (Tramadol 50 mg tablets) and Celebrex (100 mg capsule). 
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Based on pre-dose concentrations, the steady state appears to be achieved for all three analytes, 
tramadol, M1 metabolite, and celecoxib, of E-58425.

3. When E-58425 were administered under fed conditions, the AUC, Cmax, and Tmax of the 
tramadol component were not significantly affected. For the celecoxib component, the Tmax was 
delayed by approximately 2.5 hours and resulted in an approximate 30% increase in Cmax and 
AUC, which was similar to the food effect described in the Celebrex label. It is reasonable to 
recommend that E-58425 be taken without regard to food.

4. Tramadol is extensively metabolized by a number of pathways, including CYP2D6 and 
CYP3A4. The formation of tramadol M1 metabolite is dependent on CYP2D6. In vitro studies 
indicate that celecoxib is an inhibitor of CYP2D6. In the concomitant administration of celecoxib 
and tramadol, the celecoxib does not appear to affect the PK of tramadol or its M1 metabolite 
either after single dose or multiple-dose.

5. Clinical Microbiology 
Not applicable

6. Clinical/Statistical- Efficacy
In the joint Clinical-Statistical review finalized March 16, 2020, Dr. Haghpanah recommends a CR, 
based on lack of assessment of risk of unintended use of E-58425. However, subsequent to the 
Clinical Review being finalized, this assessment was requested by the Division and submitted by the 
Applicant. Their assessment, described in Nonclinical above, was found to adequately address the 
issue. Therefore, there are no clinical deficiencies remaining.
Consistent with FDA’s recommendations, the Applicant submitted one Phase 3 factorial study, 
ESTEVE-SUSA-301.
Study ESTEVE-SUSA-301 was a randomized, double-blind, active- (tramadol and celecoxib) and 
placebo-controlled, parallel group, Phase 3 study in patients with moderate to severe pain after 
bunionectomy. This study served as a full factorial study to fulfill the requirement of the 
combination rule.
The study enrolled adults who were scheduled to undergo primary unilateral first metatarsal 
osteotomy with internal fixation with no additional collateral procedure. Subjects who had a pain 
score of ≥5 and ≤9 on the 0-10 Numerical Pain Rating Scale (NPRS) at rest, after turning off the 
popliteal sciatic block, were eligible for randomization. Subjects who received any analgesic 
medication other than short-acting pre-operative or intra-operative anesthetic agents before the end of 
bunionectomy were excluded.
To fulfill the requirement of a full factorial study, Study ESTEVE-SUSA-301 included the following 
arms: active control tramadol arm, active control celecoxib arm, E-58425 arm, and placebo arm. 
After the surgery, eligible subjects were stratified by baseline pain score (moderate pain: NPRS 5-6; 
severe pain: NPRS 7-9) and were randomized to a study treatment arm in a 2:2:2:1 ratio.

 The subjects in the E-58425 arm took two tablets of E-58425 every 12 hours, i.e., celecoxib 
112 mg and tramadol 88 mg, twice per day. The Applicant’s rationale for dose selection of E-
58425 was based on Study ESTEVE-SACO4-201. In the single dose study, ESTEVE-SACO4-
201, the higher doses of E-58425 (100, 150, and 200 mg) had a greater effect on SPID and 
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TOTPAR compared to 100 mg tramadol and placebo. The subjects who received the highest 
doses of E-58425 (150 mg and 200 mg) required a lower amount of rescue medication and 
showed longer mean times to intake of rescue medication compared to the tramadol 100 mg 
and placebo groups.    

 The subjects in the celecoxib arm took Celebrex 100 mg every 12 hours, which is lower than 
t h e  recommended dose of Celebrex for acute pain per its label. The recommended dosage 
of Celebrex for acute pain per its label is: 

For management of acute pain and treatment of primary dysmenorrhea, the dosage is 
400 mg initially, followed by an additional 200 mg dose if needed on the first day. On 
subsequent days, the recommended dose is 200 mg twice daily as needed

 The subjects in the tramadol arm took Ultram 50 mg every 6 hours, which is an acceptable 
regimen for use of tramadol in the clinical context of acute pain. The label for Ultram states 
the following:

For the subset of patients for whom rapid onset of analgesic effect is required and for 
whom the benefits outweigh the risk of discontinuation due to adverse events 
associated with higher initial doses, ULTRAM 50 mg to 100 mg can be administered 
as needed for pain relief every four to six hours, not to exceed 400 mg per day.

Allowed rescue medications were acetaminophen 1 g intravenous every 4 to 6 hours, up to 4 g/24 
hours, or oxycodone hydrochloride 5 mg IR tablet every 4 to 6 hours if needed, up to a total of 30 
mg/24 hours.
The primary efficacy endpoint was the time-weighted SPID from 0 to 48 hours (SPID48). This was an 
appropriate primary efficacy endpoint to provide evidence of efficacy over the first 48 hours of 
treatment.
Pain intensity (PI) was measured by the NPRS with 0 indicating “No Pain” and 10 indicating “Worst 
Possible Pain.” In the study, each subject assessed his or her pain intensity at multiple time points and 
immediately before each use of rescue analgesia. Pain assessment was performed during the night 
only if the subject was awake. The protocol specified that pain measurements were excluded from the 
analysis if they differed from the nominal time as follows: by >3 minutes in the first 2 hours, by >6 
minutes after 2 hours and up to 4 hours, by >10 minutes after 4 hours and up to 8 hours, and by >15 
minutes after 8 hours.  
There were multiple secondary efficacy endpoints including:

 Time to onset of analgesia, time to perceptible pain relief, and time to meaningful pain 
relief

 Rescue medication use
 Proportion of subjects who took at least 1 dose of rescue medication up to 4, up to 6, up 

to 12, up to 24, and up to 48 hours after first dose of study medication; number of doses 
of rescue medication for the same time intervals

 Time to first use of rescue medication

There were few study drug discontinuations in all treatment groups and overall only 3% of subjects 
discontinued study treatment.  
Overall, the mean age was approximately 46 years. The majority of subjects in the study were 
female (85.9%), white (73.8%), and not Hispanic or Latino (76.3%). Given the bunionectomy 
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procedure as the pain model, the higher ratio of female subjects in this study is not unexpected. The 
four treatment groups were similar in the distribution of demographic characteristics.
Overall a minority of subjects (58 subjects, 9%) were over 65 years of age in this study and only 6% 
of subjects in the E-58425 group were over 65 years of age.
There was no imbalance in the baseline pain scores across treatment groups.

Efficacy Results: Primary Endpoint
There were 184 subjects from the E-58425 treatment group, 183 subjects from the tramadol group, 
181 subjects from the celecoxib group, and 89 subjects from the placebo group included in the full 
analysis set. The mean observed PI scores over the 48-hour post-operative period for each treatment 
group are displayed in Figure 1. At all timepoints through 48 hours, the means of observed Pain 
Intensity (PI) scores were lower in the E-58425 group compared with all other treatment groups. 2 
shows the mean of PI scores for each treatment group where the PI scores observed within 4 hours 
after the use of rescue medications were imputed by the PI scores recorded immediately prior to rescue 
use and revealed the same trends in PI scores as in the observed scores in Figure 1. 

Figure 1: Mean Pain Intensity Scores Over Time (Using Observed PI Scores)

Statistical reviewer’s analysis results

Figure 2: Mean PI Scores Over Time (Pre-Rescue PI Score Was Imputed up to 4 Hours After 
Rescue Use)
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Source: Statistical reviewer’s analysis results

The statistical reviewer reproduced the Applicant’s analyses of the primary efficacy endpoint where 
missing PI scores were imputed by the BOCF method and the PI scores observed within 4 hours after 
the use of rescue medications were imputed by the PI scores recorded immediately prior to rescue 
use. Results from the ANCOVA model are shown in the table below. The E-58425 group had 
statistically significantly better mean SPID48 scores than any of the other groups after bunionectomy.

Table 1: SPID48: Primary Analysis Results (BOCF Method)

Treatment LS Mean
95% CI
of LS mean Comparison P-Value

Estimate of 
Difference in 
LS Means

95% CI for 
Difference in 
LS Means

E-58425 -139.12 (-151.75, -
126.49)

Tramadol -109.08 (-121.74, -
96.42)

E-58425 minus 
tramadol

0.0008 -30.04 (-47.47, -
12.61)

Celecoxib -103.69 (-116.39, -
90.99)

E-58425 minus 
celecoxib

<0.0001 -35.45 (-52.90, -
17.95)

Placebo -74.55 (-92.48, -
56.61)

E-58425 minus 
placebo

<0.0001 -64.57 (-86.12, -
43.02)

Abbreviations: BOCF – baseline observation carried forward CI – confidence 
interval; LS – least square Source: Statistical reviewer’s analysis results.
Missing data in the study was an issue because pain measurements out of the assessment windows 
were excluded from the analysis, and subjects were not woken during the night to collect pain 
assessments. For example, there were approximately 47% of subjects with the Hour 22 assessment 
missing and approximately 46% of subjects with the Hour 46 assessment missing. Given such a large 
proportion of missing data, the single imputation BOCF method in the primary analysis 
underestimated the variability of imputation. The multiple imputation (MI) method accounted for the 
imputation variability. Moreover, it may assign bad outcomes to the subjects discontinued due to AEs. 
The statistical reviewer’s results from the MI method are shown in Table 4. The E-58425 group had 
statistically significantly better mean SPID48 scores than any of the other groups after bunionectomy.
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Figure 3 shows the mean of PI scores for each treatment group where the PI scores observed within 4 
hours after the use of rescue medications were imputed by the PI scores recorded immediately prior to 
rescue use and missing PI scores were imputed by the MI method. In Figure 3, the means of PI scores 
were still lower in the E-58425 group compared with the other three treatment groups.
Table 2: SPID48: Analysis Results from the MI Method

Treatment LS Mean
95% CI of
LS Mean Comparison P-Value

Estimate of 
Difference in 
LS Means

95% CI for 
Difference 
in LS 
Means

E-58425 -130.63 (-142.16, -
119.11)

Tramadol -105.53 (-117.10, -
93.96)

E-58425 minus 
Tramadol

0.0015 -25.10 (-40.59, -
9.61)

Celecoxib -97.42 (-109.14, -
85.71)

E-58425 minus 
Celecoxib

<0.0001 -33.20 (-48.78, -
17.64)

Placebo -66.98 (-84.14, -
49.82)

E-58425 minus 
placebo

<0.0001 -63.65 (-83.44, -
43.86)

Statistical reviewer’s analysis results

Figure 3: Mean PI Scores Over Time (Pre-Rescue PI Score Was Imputed up to 4 Hours After 
Rescue Use and Missing PI Scores Were Imputed by the MI Method)

Statistical reviewer’s analysis results

Secondary and other relevant endpoints
The statistical reviewer analyzed three secondary efficacy endpoints: rescue medication use, time to 
the first rescue use, and time to meaningful pain relief.  A high proportion of subjects in all groups 
used rescue medication.  However, the E-58425 group had the longest median time to rescue use 
compared to the other treatment groups and the median time to rescue use was longer than the median 
time to meaningful pain relief in the E-58425 group.  These observations support the efficacy 
demonstrated on the primary efficacy endpoint.
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7. Safety
The two active ingredients in the proposed product have been widely used in the U.S. since their 
approvals (1998 and 1995, respectively). The Applicant submitted a 505(b)(2) application that relies in 
part on FDA’s finding of safety for Celebrex (celecoxib) and Ultram (tramadol hydrochloride) as 
individual components. The Applicant did not perform dedicated safety studies, but there are safety data 
from all clinical studies. The safety review includes data from all seven clinical studies. Given the 
differences in study designs, objectives, populations (healthy volunteers versus patients), and drug 
dosing regimens, the data from clinical studies were grouped as follows:

 Phase 1 studies in healthy volunteers (four single dose studies and one multiple dose study)

 Phase 2 single dose, dose-finding study in patients with moderate to severe pain

 Phase 3 multiple dose, factorial study in patients with moderate to severe pain
A total of 550 subjects received at least one dose of E-58425 at any dose including 145 healthy 
volunteers in Phase 1 studies (E-58425 200 mg), 222 subjects in the Phase 2 dose finding study, and 183 
subjects in the Phase 3 factorial study. Of the 550 subjects who were exposed to E-58425, 385 subjects 
received E-58425 200 mg, the dose proposed for marketing, and 165 subjects received lower doses. 
These exposure data, in conjunction with previous experience with celecoxib and tramadol 
hydrochloride from the reference products are adequate to support the proposed indication. 
The serious adverse events (SAEs) that occurred during one Phase 1 and two Phase 3 studies conducted 
by another company, Mundipharma Research Ltd (MRL), outside the U.S. with celecoxib and tramadol 
tablets were also included in the safety review.
The safety database was adequate for the target population of patients with acute pain. The data were 
collected in patients that are generalizable to the U.S. target population. A total of 550 subjects received 
at least one dose of E-58425, including 145 healthy volunteers in Phase 1 studies (E- 58425 200 mg), 
222 subjects in the Phase 2 dose finding study, and 183 subjects in the Phase 3 factorial study. A total of 
183 patients received the proposed dose of E-58425 200 mg every 12 hours for 48 hours in the Phase 3 
factorial study for pain after bunionectomy. The longest duration of exposure to E-58425 at proposed 
dose of 200 mg twice per day was 7.5 days in the Phase 1 multiple dose study in healthy volunteers (32 
healthy volunteers were included in the cross-over study and 29 of them received E-58425 200 mg). Of 
the 550 subjects who were exposed to E-58425, 385 subjects received E-58425 200 mg, which is the 
dose proposed for marketing, and 165 received lower doses.
There were no significant differences between treatment groups in demographic or baseline 
characteristics in controlled studies.
The methodology and frequency of routine clinical testing were adequate.
There were no deaths in any of the clinical studies during the development program for E-58425.
A total of 21 SAEs were reported in 17 subjects from a pool of more than 2,000 subjects who received 
E-58425, including studies that were performed by MRL outside the U.S. There were no SAEs reported 
in subjects in the placebo groups, including 143 subjects in studies performed be the Applicant and more 
than 200 subjects in studies performed by MRL. Review of SAEs does not raise any new safety 
concerns that are not already addressed in labeling for Celebrex and Ultram.
Review of cases of subjects who discontinued due to adverse events did not raise any new safety 
concerns with the proposed product.
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The incidence of severe treatment-emergent adverse events (TEAEs) was similar in all groups. The most 
common. Nausea was the most common TEAE and had the highest proportion of severe TEAEs with 
severe nausea occurring in two subjects (1.1%) in the E-58425 group and in one subject (0.5%) in the 
tramadol group. 
In general, the adverse events observed in subjects treated with E-58425 were similar to those known to 
be associated with tramadol. There were no AEs that represented any new significant safety concern 
with E-58425. Adverse events were analyzed with a focus on common AE preferred terms (PTs) 
associated with opioid-related safety and compilation of abuse-related AE terms as recommended in the 
2017 Guidance for Industry Assessment of Abuse Potential of Drugs. Abuse-related AEs such as 
euphoria occurred at low rates (0-3%) in Phase 1-3 studies conducted by the Sponsor. In studies in 
which tramadol alone was used as a comparator, the rates of euphoria were similar in the E-58425 and 
tramadol treated subjects. Of note, in Study ESTEVE-SUSA-301, somnolence was reported with a 
slightly higher incidence in the E-58425 group (8.2%) compared to the tramadol group (5.5%). Because 
somnolence, sedation, and fatigue are all related to central nervous system (CNS) depression, they are 
presented together as shown in Table 3 to examine the overall effect by treatment group in Study 
ESTEVE-SUSA-301. This analysis showed more AEs related to CNS depression in the E-58425 group 
(8.7%) compared to the tramadol group (6%). It is likely that this is because a higher tramadol Cmax 
exposure would be expected from 88 mg of tramadol in E-58425 given twice a day compared to 50 mg 
of tramadol in the tramadol-only group given every 6 hours. Additionally, the PT asthenia (reported as 
weakness or decreased energy) had an incidence of 0.5% in the E-58425 group and 2.2% in the tramadol 
group. Taking into consideration that the terms fatigue, weakness, and decreased energy may be used in 
similar contexts by patients in the clinical setting, the small difference in the incidence of PTs related to 
CNS depression does not appear to be clinically meaningful.

Table 3: TEAEs in Study ESTEVE-SUSA-301 by Preferred Terms Related to CNS Depression

Preferred Term (PT)

E-58425 
(N=183) 
n (%)

Tramadol 
(N=183)
n (%)

Celecoxib 
(N=182) 
n (%)

Placebo 
(N=89)
n (%)

PTs related to CNS depression 16 (8.7%) 11 (6.0%) 6 (3.3%) 3 (3.4%)
Somnolence 15 (8.2) 10 (5.5) 4 (2.2) 3 (3.4)
Sedation 0 1 (0.5) 0 0
Fatigue 1 (0.5) 0 2 (1.1) 0
Other 
Asthenia 1 (0.5) 4 (2.2) 0 0
Abbreviations: TEAE – Treatment-Emergent Adverse Event, PT – preferred term, CNS - central 
nervous system
Source: Clinical reviewer-generated, based on reported AEs of Study ESTEVE-SUSA-301

In general, review of TEAEs did not raise any new safety concerns with the proposed product. The 
most frequent TEAEs reported in the E-58425 group were nausea, vomiting, constipation, dizziness, 
headache, and somnolence. All had a higher incidence in the E-58425 group than placebo, with the 
exception of constipation.
Antiemetics and antinauseants were used more in the E-58425 and tramadol groups (21% and 22%, 
respectively) than in the celecoxib and the placebo groups (7% and 6%, respectively).
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QT changes observed in the E-58425 program do not raise new concerns beyond what is currently 
described in the reference product labels.  QT prolongation is linked to Cmax value and the labeled 
doses for the reference products include starting doses for which the Cmax values of tramadol and 
celecoxib components exceed the Cmax values of tramadol and celecoxib observed after E-58425 
administration in the relative bioavailability studies. Thus, systemic safety, including QT 
prolongation, for E-58425 is expected to be comparable to Ultram and Celebrex.

Epidemiologic Considerations
To inform the review and in preparation for the Advisory Committee meeting, the Division consulted 
the Division of Epidemiology II (DEPI) to provide current information on tramadol misuse, abuse, 
associated adverse events, and utilization patterns. 

DEPI concluded that more than 95% of tramadol prescriptions were single-entity, immediate-release 
tramadol. Tramadol was mainly mentioned as being used for the management of diseases of the 
musculoskeletal system and connective tissue, such as back pain. The number of dispensed single-entity 
tramadol prescriptions gradually declined after the rescheduling in 2014. However, there was an 
increasing trend in tramadol as a percentage of the total opioid analgesic prescriptions in recent years. In 
addition, results from national surveys and
poison center calls suggest that abuse and misuse of tramadol and comparator opioid analgesics have 
been declining among the general U.S. population in recent years. Tramadol was less frequently 
implicated in prescription opioid misuse, abuse, and related outcomes than were hydrocodone and 
oxycodone, while results were mixed for tramadol’s position relative to codeine and morphine.

Notably, tramadol abuse may have increased among people with opioid use disorder. Also, tramadol 
involved overdose deaths increased from 2011 to 2017. It is uncertain whether the observed increase is 
due to changes in use and abuse, increased surveillance, improved documentation, or other factors.

8. Advisory Committee Meeting 
NDA 213426 for E-58425 was discussed at a joint meeting of the Anesthetic and Analgesic Drug 
Products Advisory Committee and the Drug Safety and Risk Management Advisory Committee held on 
January 15, 2020. Section 106 of the Comprehensive Addiction and Recovery Act of 2016 requires FDA 
to refer NDAs for opioids to an advisory committee before approval, unless such a referral is not in the 
interest of protecting and promoting public health and it is not necessary based on a review of the 
relevant scientific information. 

The Division requested input on any concerns the Committee had regarding the impact of this product, if 
approved, on public health, considering its abuse potential as an opioid analgesic and on whether the 
benefits outweigh the risks for the proposed indication.  The Division did not have areas of disagreement 
with the Applicant on whether efficacy had been demonstrated or on the safety findings from the clinical 
development program.  

Thirteen of the committee members voted “yes” and thirteen of  the committee members voted “no” on 
the question of “do you recommend approval of the proposed dose of tramadol 44 mg and celecoxib 56 
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mg tablets for the proposed indication of the management of acute pain in adults that is severe enough to 
require an opioid analgesic and for which alternative treatments are inadequate?”

One concern raised was that comparative effectiveness to comparable doses of tramadol and celecoxib 
had not been demonstrated as part of the development program.  The Opioid Analgesic Drugs: 
Considerations for Benefit-Risk Assessment Framework Guidance for Industry notes that while 
comparative data is helpful in applying the benefit-risk framework, superiority to other available 
treatments is not a requirement for approval under FDA’s drug approval authorities.  Thus, the lack of 
comparative effectiveness data is not a deficiency in the application that precludes approval.  

Another concern raised was that there was a lack of data on the risks of intravenous abuse of the co-
crystal formulation and concerns about the toxicity of celecoxib if abused by the intravenous route.  
While not all of the committee members agreed that intravenous abuse was a concern with tramadol-
containing products, there are data that tramadol is used intravenously.  The intravenous use of tramadol 
is small both in comparison to intravenous use of other prescriptions opioids and in comparison to 
misuse of tramadol by the oral route of administration. However, because it was raised by the committee 
and would contribute to the evaluation of the impact of the product on public health if approved the 
Division sent an information request to the Applicant on 2/13/2020 requesting a risk assessment for E-
58425 that addresses the potential toxicities related to both the active and inactive ingredients should it 
be administered into the intravascular space based on a dose of intravenous tramadol most likely to be 
administered intravenously by individuals who misuse tramadol products in this manner. The response 
for this request was reviewed and provided adequate rationale to address this concern.
 

9. Pediatrics

On August 29, 2017, the Division approved labeling for tramadol-containing products contraindicating 
Ultram in children younger than 12 years of age due to risk of life-threatening respiratory depression 
associated with use of tramadol-containing products in children. After discussing the pediatric study 
plan for E-58425 at the Pediatric Review Committee and after multiple correspondences between the 
Division and the Applicant, the Division issued an “Agreed iPSP – Agreement” on August 28, 2017. 
The Division granted a partial waiver in pediatric age groups 0 to <12 years of age and deferred a 
pharmacokinetic, efficacy, and safety study in adolescents (≥12 years and <17 years of age) until the 
FDA approves E-58425 for marketing. The strength or strengths to be used in the pediatric clinical study 
will depend on the results of the toxicology studies and final agreement with the FDA on the clinical 
study protocol. The estimated milestone dates for all planned pediatric studies are pending.

10. Other Relevant Regulatory Issues 
 The Controlled Substance Staff (CSS) concluded that the E-58425 pharmacokinetic data and 

abuse-related adverse event profile in the application support the Applicant’s proposal to 
maintain E-58425 under Schedule IV of the Controlled Substance Act.  

 The Office of Scientific Investigation review concluded that based on the inspections of two 
clinical investigator (CI) sites for Study ESTEVE-SUSA-301, no significant good clinical 
practice (GCP) deficiencies were observed, study conduct appeared GCP-compliant, all audited 
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data were verifiable against source records and case report forms (CRFs), and the data from the 
inspected CI sites appear reliable as reported in the NDA.

 The action has been cleared by the (b)(2) Committee from a 505(b)(2) perspective.

11. Labeling 
Labeling negotiations were conducted with the intent of addressing all issues unrelated to the CR-related 
deficiency. The most recent draft label will be sent to the Applicant along with the CR letter.

The draft label is a hybrid label that combines important prescribing and safety information required for 
NSAIDs, opioid analgesics (including tramadol), and tramadol, specifically.  The Reference Listed 
Drugs for this 505(b)(2) application are ULTRAM (NDA 020281) and CELEBREX (NDA 020998). 
Given the complexity of this label, some notable features are highlighted here:

 Boxed Warning: Opioid analgesic, NSAID, and tramadol boxed warnings are arranged in order 
of relative risk and potential outcome severity. These include:

 ADDICTION, ABUSE, AND MISUSE (5.1)
 RISK EVALUATION AND MITIGATION STRATEGY (REMS) (5.2)
 LIFE-THREATENING RESPIRATORY DEPRESSION (5.3)
 ACCIDENTAL INGESTION (5.3)
 CARDIOVASCULAR THROMBOTIC EVENTS (5.4)
 GASTROINTESTINAL BLEEDING, ULCERATION, AND PERFORATION (5.5)
 ULTRA-RAPID METABOLISM OF TRAMADOL AND OTHER RISK FACTORS FOR LIFE-

THREATENING RESPIRATORY DEPRESSION IN CHILDREN (5.6)
 NEONATAL OPIOID WITHDRAWAL SYNDROME (5.7)
 INTERACTIONS WITH DRUGS AFFECTING CYTOCHROME P450 ISOENZYMES (5.8)
 RISKS FROM CONCOMITANT USE WITH BENZODIAZEPINES OR OTHER CNS 

DEPRESSANTS (5.9)

 Indications and Usage: The indication is the standard opioid analgesic indication with the 
qualifiers of “acute pain in adults”.

TRADENAME is indicated for the management of acute pain in adults that is severe enough to 
require an opioid analgesic and for which alternative treatments are inadequate. 

Limitations of Use
Because of the risks of addiction, abuse, and misuse with opioids, even at recommended doses [see 
Warnings and Precautions (5.1)], reserve TRADENAME for use in patients for whom alternative 
treatment options [e.g., non-opioid analgesics]:

• Have not been tolerated, or are not expected to be tolerated.
• Have not provided adequate analgesia, or are not expected to provide adequate analgesia.
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 Dosage and Administration: Subsection 2.1 Important Dosage and Administration 
Information, includes the following information that is required for BOTH NSAIDs and opioid 
analgesics: 

Use the lowest effective dosage for the shortest duration consistent with individual patient 
treatment goals [see Warnings and Precautions (5)].

The label also includes required information from the opioid analgesic template regarding: 
individualization of treatment, monitoring for respiratory depression, and safe reduction or 
discontinuation (opioid tapering).

 Contraindications: Opioids, including tramadol, and NSAIDS each carry contraindications. 
Included in parentheses is the source of each proposed contraindication.

TRADENAME is contraindicated in:
 All patients 12 years of age and younger [see Warnings and Precautions (5.6)]  (tramadol)
 Post-op management in children younger than 8 years following tonsillectomy and/or 

adenoidectomy [see Warnings and Precautions (5.6)]  (tramadol)
TRADENAME is also contraindicated in:

 Significant respiratory depression [see Warnings and Precautions (5.3)]  (opioids, including 
tramadol)

 In the setting of coronary artery bypass graft (CABG) surgery [see Warnings and Precautions 
(5.4)]  (NSAIDS) 

 Acute or severe bronchial asthma in unmonitored setting or in absence of resuscitative 
equipment [see Warnings and Precautions (5.14)].  (opioids, including tramadol)

 known or suspected gastrointestinal obstruction [see Warnings and Precautions (5.17)] 
(opioids, including tramadol)

 previous hypersensitivity [see Warnings and Precautions (5.18)] (opioid analgesics, including 
tramadol, and NSAIDS)

 concurrent use of MAOIs or use within last 14 days [see Drug Interactions (7)]  (tramadol)
 history of asthma, urticaria, or other allergic-type reactions after taking aspirin or NSAIDS 

[see Warnings and Precautions (5.18, 5.25). (NSAIDS).

 Warnings and Precautions: Important risk information from the opioid template, the NSAID 
template, and the tramadol label are combined and arranged in this label according to relative 
risk and potential outcome severity. The relative placement of the risks is reflected in the 
BOXED WARNING, CONTRAINDICATIONS, WARNINGS AND PRECAUTIONS, and 
ADVERSE REACTIONS sections of labeling. See the draft label for the proposed order.

Warnings that rise to the level of the BOXED WARNING for each of the three (Opioids, 
NSAIDS, and tramadol) are listed first, starting with opioid warnings for Addiction, Abuse, and 
Misuse (overdose and death), the Opioid Analgesic REMS (to ensure benefits outweigh risks of 
addiction, abuse, and misuse)), and Life-Threatening Respiratory Depression.  These are 
followed by the most important NSAID warnings for Cardiovascular Thrombotic Events and 
Gastrointestinal Bleeding, Ulceration, and Perforation, and the important tramadol warning 
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regarding Ultra-rapid Metabolism of Tramadol and Other Risk Factors for Life Threatening 
Respiratory Depression in Children (life-threatening respiratory depression and death in children, 
contraindication in children younger than 12 years old and in patients younger than 18 years of 
age following tonsillectomy and/or adenoidectomy).  The remaining boxed warnings are, in 
order, the opioid warning pertaining to Neonatal Opioid Withdrawal Syndrome, the tramadol and 
opioid warning about complex Interactions with Drugs Affecting the Cytochrome P450 
Isoenzymes, and, finally, the opioid warning about Risks from Concomitant Use with 
Benzodiazepines or Other CNS Depressants (profound sedation, respiratory depression, coma, 
and death may result). 

The remaining warnings, subsequently listed in the Warnings and Precautions Section of the Full 
Prescribing Information, are also arranged according to relative risk.  Below is the complete list 
of Warnings and Precautions for NDA 213426 TRADENAME (celecoxib and tramadol) tablets, 
for oral use.  Each Warning listed is followed by the information source.

5.1 Addiction, Abuse and Misuse – Labeling for opioids, including tramadol
5.2 Opioid Analgesic Risk Evaluation and Mitigation Strategy (REMS) – Labeling for opioids, 
including tramadol
5.3 Life-Threatening Respiratory Depression (including accidental ingestion) – Labeling for opioids, 
including tramadol
5.4 Cardiovascular Thrombotic Events – Labeling for NSAIDS
5.5 Gastrointestinal Bleeding, Ulceration, and Perforation – Labeling for NSAIDS
5.6 Ultra-Rapid Metabolism of Tramadol and Other Risk Factors for Life-threatening Respiratory 
Depression in Children – Labeling for tramadol
5.7 Neonatal Opioid Withdrawal Syndrome – Labeling for opioids, including tramadol
5.8 Risks of Interactions with Drugs Affecting Cytochrome P450 Isoenzymes – Labeling for tramadol 
and for opioids.
5.9 Risks from Concomitant Use with Benzodiazepines or Other CNS Depressants – Labeling for 
opioids, including tramadol
5.10 Serotonin Syndrome Risk – Labeling for tramadol
5.11 Increased Risk of Seizures – Labeling for tramadol
5.12 Suicide Risk – Labeling for tramadol
5.13 Adrenal Insufficiency – Labeling for opioids, including tramadol
5.14 Life-Threatening Respiratory Depression in Patients with Chronic Pulmonary Disease or in 
Elderly, Cachectic, or Debilitated Patients – Labeling for opioids, including tramadol
5.15 Severe Hypotension with Tramadol – Labeling for opioids, including tramadol
5.16 Risk of Use in Patients with Increased Intracranial Pressure, Brain Tumors, Head Injury, or 
Impaired Consciousness – Labeling for opioids, including tramadol
5.17 Risk of Tramadol Use in Patients with Gastrointestinal Conditions – Labeling for opioids, 
including tramadol
5.18 Anaphylaxis and Other Hypersensitivity Reactions – Labeling for tramadol and NSAIDS
5.19 Withdrawal – Labeling for opioids, including tramadol
5.20 Driving and Operating Machinery  - Labeling for opioids, including tramadol
5.21 Hepatotoxicity –  Labeling for tramadol and NSAIDS (NSAID language)
5.22 Hypertension with Celecoxib – Labeling for NSAIDS & opioids, including tramadol (wording is 
from NSAID template)
5.23 Heart Failure and Edema  - Labeling for NSAIDS
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