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Zogenix 

 Founded in 2006 – development and commercialization of 

medicines for the treatment of CNS disorders and pain 

 Fully integrated specialty pharmaceutical company - broad 

prior experience in pain therapeutics 

– Approved product -  needle-free injection for acute migraine and 

cluster headache 

– Experienced management group in CNS and pain 

– A team of under 100 sales professionals 

 Developed Zohydro™ ER, Hydrocodone Bitartrate Extended 

Release Capsules 

– Will commercialize in United States 
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Zohydro ER Rationale   

 Hydrocodone /acetaminophen (HC/APAP) immediate release (IR) 

is the most commonly prescribed opioid analgesic 

– Used in chronic pain 

– Leading cause of acute liver failure from unintentional  

APAP overdose 

– No single-entity hydrocodone available 

 Zohydro ER is an alternative treatment option for chronic pain 

patients on HC/APAP 

– ER formulation for hydrocodone responders 

– Removes APAP liver toxicity concerns 

– Avoids the need for conversion  

 Zohydro ER is an additional ER opioid for the practice of  

opioid rotation 
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Extended Release Hydrocodone        

Delivered by the SODAS* Technology 

 Multi-particulate formulation of coated carrier beads in hard  

gelatin capsules 

– Hydrocodone bitartrate 

– Rate-controlling polymers 

– Drug release by diffusion 

 

 Well established technology, marketed for over 20 years 

– Six US-marketed products including three Schedule II products 

• Avinza® (morphine)  

• Ritalin® LA (methylphenidate) 

• Focalin® XR (dexmethylphenidate) 

*SODAS = Spheroidal Oral Drug Absorption System 
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Regulatory History of Zohydro ER 

Zogenix 

licenses 

product 

IND 

transferred 

to Zogenix 

End-of-Phase 2 meeting 
• 505(b)(2) NDA 

• Single pivotal efficacy trial 

Pre-

submission 

meeting 

NDA 

submitted 

2007 2008 2009 2010 2011 2012 

Phase 3 studies 
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Zohydro ER Met All NDA Requirements 

 Clinical Pharmacology 

– Single and multi-dose PK studies support q12h 

administration 

 Clinical Efficacy 

– Pivotal placebo-controlled trial in moderate to severe 

chronic low back pain  

• Met primary and secondary endpoints 

• First reported study with hydrocodone in chronic pain 

 Clinical Safety 

– 1,148 chronic pain patients; 285 for ≥ 1 year 

– Safe and well tolerated 
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Prescribing Information Highlights 

 Indication 

– Moderate to severe chronic pain requiring 

continuous, around-the-clock, opioid therapy 

 Dosage strengths and administration 

– 10, 15, 20, 30, 40, 50 mg 

– Twice-daily (q12h) administration 

 Not indicated 

– Acute pain 

– PRN analgesia 
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Zohydro ER Safe Use 

Balancing the needs of patients with chronic pain against 

the risk of misuse, abuse, overdose and diversion of a 

single-entity hydrocodone 

 DEA Schedule II 

 FDA-approved class-wide REMS for ER/LA opioids 

 A suite of additional risk mitigation efforts to facilitate 

the safe use of Zohydro ER 

– Zohydro ER Safe-Use Initiative 
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Medical Need for Hydrocodone ER 
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Chronic Pain, Opioids, and the Dichotomy 

 Chronic pain in US is recognized as an 

enormous public health problem by NIH and 

other agencies 

– Over 1/3 of adults in US suffer from type of  

chronic paina 

– $500-600B spent annually on chronic painb 

 The primary pharmacotherapy class of drugs 

to treat chronic pain in US is opioids 

 Opioids are abused, misused and diverted by a 

small but significant number of people 

a. Johannes et al. J Pain. 2010;11:1230-1239.    b. Neville, et al. 2008 
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Efficacy of Extended Release Opioids 

 Meta-analysis of 28 placebo controlled studiesa 

– Opioids outperformed placebo for pain and  

function in all types of chronic non-cancer pain 

 Long-term studies 

– Cochrane reviewb 

– 3 year study of Oxycodonec 

– 1 year study of Tapentadol vs Oxycontind 

– 1 year study of hydromorphone ERe 

a) Furlan 2006. b) Noble 2010. c) Portenoy. d) Wild 2010. e) Wallace 2009. 
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Tapentadol and Oxycontin Provide at 

Least 1 Year of Sustained Pain Relief 

Wild, Pain Practice, 2010  
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Opioid Prescribing Practices 

 Practitioners write a combination of extended 

release and/or immediate release opioids for 

patients suffering from chronic pain 

 Current ER/LA pure mu-active opioids 

– methadone 

– fentanyl 

– morphine  

– hydromorphone 

– oxycodone 

– oxymorphone 
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Chronic Pain Treatment Algorithm 

Modified from Katz NP.  Opioid Prescribing Toolkit, 2011. 

Initial Patient Assessment 

Treatment Program ± Opioids 

Patient Reassessment 

Continue IR 

Opioid Therapy 

Convert to  

ER Opioid 

Taper Opioid 

Therapy 
Rotate Opioids 
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Candidates for ER Hydrocodone 

 Small, but clearly defined 

group of patients currently 

prescribed hydrocodone IR 

– Chronic use (>90 days) 

AND     milligram 

requirements  

– Excessive acetaminophen 

doses 

 Patients rotating from 

another ER opioid 

 ‡ Based on Ingenix Employer Solutions 

claims database; 14m lives 1999-2009 

47 M total 

HC/APAP 

patients 

5% Chronic: 

> 90 days 

> 20 mg HC/d ‡  
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Acetaminophen Toxicity 

 HC/APAP tablets contain up to 750 mg acetaminophena 

– Maximum content 325 mg by 2014 

 Acetaminophen overdose the leading cause of acute 

liver failure in the US 

– 63% of the unintentional overdoses were associated 

with ingestion of opioid/APAPb 

 Hydrocodone ER would be the first single entity, 

acetaminophen sparing hydrocodone 

a) Orange Book, 2012.  b) Larson, Hepatology 2005; 42:1367 
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Acetaminophen Related  

Unintentional Overdose − ED Visits 

Unintentional 

Overdose 

Emergency Department Visits 18,184 

Single-Agent APAP 27% 

Opioid-APAP 55% 

CDC Presentation: Drug Safety and Risk Management Committee, Anesthetic and Life Support Drugs 

Advisory Committee and Nonprescription Drugs Advisory Committee, June 29-30, 2009. Estimates 

from the National Electronic Injury Surveillance System (NEISS) 
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Case #1 

Inadequate Analgesia from IR Opioids 

 46 year old male patient with chronic back and leg pain 

following work injury and 2 failed back surgeries 

including L4-5 fusion 

– Patient has previously failed physical therapy,  

non-opioid analgesics, and nerve blocks 

– Patient continues to work in construction 

– Patient prescribed 4 tabs/day of hydrocodone 

10/325 mg for past 3 years 

 Patient tells me hydrocodone works very well but only 

lasts 1-2 hours and needs more/day for efficacy 
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Case #2 

Acetaminophen Sparing 

 32 year old female in MVA with multiple orthopedic 

fractures and abdominal trauma 

– Current pain from compound tibia/fibula fracture 

and progressive osteoarthritis 

– Only modest relief with NSAIDs 

– Managed for past 4 years with increasing doses of 

hydrocodone. Currently on 4 tabs/day of 10/650 mg 

– Currently experiencing increased pain and 

problems with insomnia 

 Patient would benefit greatly from switching to 

extended release hydrocodone 
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Clinical Usefulness of Opioid Rotation 

 What determines the response to an opioid 

– Genetics 

– Metabolism 

– Multiple mu-opioid receptor subtypes 

 Common reasons to rotate opioids 

– Loss of effectiveness 

– Side effects 

– Analgesic tolerance 

– Interference with the P450 system 

• Induce or inhibit metabolism of other drugs  

Mercadante J Clin Oncol. 1999; Ross Pharmacogenomics J. 2005. 
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Opioid Rotation in Clinical Practice 

1st Opioid 

Effective 

36% 

Ineffective 

64% 

2nd Opioid 

Effective 

31% 

Ineffective 

69% 

3rd Opioid 

Effective   

40% 

Ineffective 

60% 

4th Opioid 

Effective  

56% 

Ineffective 

44% 

Adapted from Quang-Cantagrel, Anesth Analg, 2000 

Chart review of opioid rotations: 

Efficacy after each rotation 
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Variance of Mu-opioid Receptors 

 Potency, effectiveness and 

side effects of opioids vary 

unpredictably among 

patients, requiring 

individualization of treatment  

 Patients show incomplete 

cross-tolerance when 

switched from one mu opioid 

analgesic to another 

 May be explained by 

polymorphisms detected in 

mu receptor 

MOR: mu-opioid receptor. 

Pasternak GW. Pain Med 2012. 
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Case #3 

Opioid Rotation 

 52 year old female with metastatic breast cancer 

and diffuse, constant pain 

– Functioning with children at home 

– Adverse events developed with current 

extended release opioids (n/v and sedation) 

• Morphine, oxymorphone, oxycodone 

 Did well in past with hydrocodone but required 

increasing doses as IR drug 

 Does not want intrathecal pump at this time 

 Extended release hydrocodone would be ideal 
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Summary 

 Opioids will maintain a pivotal role in alleviating and 

managing chronic pain 

 Hydrocodone in a single-entity, extended release 

preparation will be an advancement in management of 

chronic pain in a small but clearly defined set of patients 

– Allow practitioners to convert patients using 

hydrocodone IR for chronic pain to a more appropriate 

ER alternative 

– Diminishes associated toxicities of acetaminophen in 

chronic use 

– Effective alternative to ER/LA opioids such as 

methadone, oxycodone, hydromorphone, morphine, 

fentanyl when opioid rotation is necessary 
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In Conclusion 

As a clinician:  Is there currently an unmet need 

for an extended release hydrocodone? 

– Yes (for a small subset of our current 

chronic pain patients) 
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Presentation Agenda 

Introduction Stephen Farr, PhD 
President and COO,  

Zogenix Inc. 

Medical Need Richard Rauck, MD 
Associate Clinical Professor, Wake Forest Univ. 

Carolinas Pain Institute 

Clinical Overview James Breitmeyer, MD, PhD 
Chief Medical Officer,  

Zogenix Inc. 

Zohydro ER Safe Use Stephen Farr, PhD 
President and COO,  

Zogenix Inc. 

Conclusion James Breitmeyer, MD, PhD. 
Chief Medical Officer,  

Zogenix Inc. 
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James Breitmeyer, MD, PhD 

Chief Medical Officer, Zogenix Inc. 

 

Clinical Pharmacology and 

Efficacy-Safety Overview 
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Topics to be Addressed 

 Clinical pharmacology of HC-ER 

 Pivotal Study 801 

 Safety Study 802 

 Integrated safety by dose 
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Clinical Pharmacology 
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Pharmacology 

Pharmacokinetics of HC-ER 
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Pharmacology 

HC-ER at Steady State 

Steady State Pharmacokinetics 

Randomized, dose escalation, osteoarthritis (n = 12-18 per group) 
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Pharmacology 

Food and Alcohol Effects 

a) Cmax and AUC Mean Ratio in x-fold differences compared to water ingestion 

b)  From Alcohol Study ZX002-0901 

c)  From Food Effect Study ELN-0302002 

d) 240 mL of 20% alcohol 

e) 240 mL of 40% alcohol 

f) Primary analysis population (secondary analysis result = 2.3) 

g) Primary analysis population (secondary analysis result = 1.2) 

Ingestion Cmax(fold)a Tmax (hr) AUC (fold)a 

Foodb 1.3 Fasted 7.0 1.0 

Fed 6.3 

Waterc 1.0 6.1 1.0 

20% alcohold 1.1 5.4 1.1 

40% alcohole 2.0f 2.4 1.1g 
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Opioid-ER Products 

Alcohol Effect Summary 

0 5 10 15 20

Maximum Individual Cmax Ratio with  
40% Alcohol 

Hydromorphone ER
a 

Oxymorphone ER
b
 

Hydrocodone  ER
c
 

Tapentadol ER
d
 

Morphine ER
e
 

Morphine/ 
Naltrexone ER

f
 

Palladone 
hydromorphone ER 

a) Exalgo©, b) Opana ER©, c) Zohydro ER™, d) Nucynta ER©, e) Kadian©, f) Embeda©  
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Clinical Pharmacology 

Summary 

 Gradual absorption with sustained blood levels 

– Supports q12h dosing 

 Dose proportional pharmacokinetics  

– Supports 10 mg through 50 mg capsule strengths 

 Alcohol effect similar to other approved ER opioid products 

 Minimal food effect 
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Phase 3 Randomized, Placebo-controlled, 

Double-blind Safety & Efficacy Study with 

Hydrocodone Extended-release Capsules 

Pivotal Study 801  
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Pivotal Study 801 

Trial Design 

Enriched-Enrollment, Randomized Withdrawal (EERW): 

Standard validated FDA-required study design 

Pivotal Trial Design for: 

• Opana ER (oxymorphone) 

• Embeda (morphine / naltrexone) 

• Exalgo (hydromorphone) 

• Nucynta ER (tapentadol) 
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Pivotal Study 801 

Trial Design 

Enriched-Enrollment, Randomized Withdrawal (EERW): 

Standard validated FDA-required study design 

Blinded Maintenance 

• Blinded drug q12 h 

• No dosing changes 

• Compliance checked 

Open Label 

• HC-ER q12h  

• 200mg/d HC-ER max 

• Titrate to pain ≤ 4/10  

and 2 point decrease 

• Compliance checked 

Screening 

• Moderate-Severe 

Chronic Low Back Pain 

• Pain ≥ 4/10 

• ≥ 4 weeks Opioids 

• ≥ 5 days/week Opioid 

• ≥ 45mg MS equiv/day 

(≥30mg HC equiv/day) 



CO-12 
Pivotal Study 801 

Enrolled Population 

1 Numerical Rating Scale (0-10) 
2 Oswestry Disability Index (0-100) 

At study entry (Screening) 

Mean (SD) 

N = 510 

 Age (years) 49.4 (11.8) 

 Pain score (NRS)1 7.0 (1.4) 

 Disability score (ODI)2 62.0 (13.5) 

 Opioid use (mg HC equiv) 55.8 (36.1) 

At randomization (Baseline) N = 302 

 Pain score (NRS)1 3.1 (0.9) 

 Disability score (ODI)2 50.0 (13.2) 
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Pivotal Study 801  

Disposition 

n = 151 n = 124 (82%) 

n = 151 n = 59 (39%) 

Maintenance HC-ER Treatment (Blinded) 

 Taper             Placebo Treatment (Blinded) 

n = 510 n = 302 (59%) 

*Strict protocol criteria 
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Convert/Titrate 

Reason for discontinuing HC-ER 

Protocol specified criteria* 13% 

Noncompliance* 9% 

Adverse event 9% 

Withdrew consent 5% 

Lack of efficacy 3% 

Reason for 

discontinuing HC-ER Placebo 

Lack of efficacy 9% 42% 

Opioid withdrawal 0% 5% 

Noncompliance* 3% 5% 

Adverse event 1% 3% 

Withdrew consent 3% 3% 
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ER Opioids – Comparative Results  

Discontinuations for Adverse Events 

Discontinuations for adverse events in the titration phase of EERW studies 
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Pivotal Study 801  
Primary Endpoint: HC-ER Superior to Placebo 

Change from Baseline to Day 85/Early Termination 

Average Daily Pain Intensity Score – ITT Population 

Intent to treat population:  302 of 302 randomized.  Treatment comparison using ANCOVA with 

treatment group as a fixed effect and Screening pain score and Baseline pain score as covariates   
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Meta-Analysis of ER mu Agonist Opioids 

Primary Efficacy Endpoint 

Meta-analysis: Standardized Effect Size for EERW Trials in Chronic Pain 

(Change in Pain Intensity from Randomization until Week 12) 
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Pivotal Study 801  

Responder Rate Analysis 
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Meta-Analysis of ER mu Agonist Opioids 

Individual Response Rate 

Meta-analysis: 30% Responders at Week 12 for EERW Trials in Chronic Pain 

(Odds Ratio, Change in PI from Randomization until Week 12, n = 6) 

1.0 = No effect.  Increasing positive value = greater effect. 

a) Burch, 2007  b) Hale, 2010  c) Katz, 2010  d) Katz, 2007 e) Steiner, 2011 
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Pivotal Study 801  

Increased Satisfaction 

Proportion of Subjects Very Much or Completely 

Satisfied with Their Pain Medication − ITT Population 

Prespecified key secondary endpoint 

p < 0.001, CMH row mean score test at Day 85/ET 
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Pivotal Study 801  

Longer Time to Exit 

Kaplan-Meier Plot of Time-to-Exit Due to Lack of Efficacy, 
Maintenance Treatment Phase, ITT Population, Study 801 
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Pivotal Study 801  

Improved Function 

ODI Disability Total Score − ITT Population 

*Change from Baseline to D85/ET 

ODI - Oswestry Disability Inventory 
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Pivotal Study 801  

Safety – Exposure 

 Safety population: 510 subjects exposed 

 Open Label Titration Phase  

– 28 days mean exposure 

– 79 mg mean HC-ER daily dose 

 Maintenance Phase 

– 77 days mean exposure 

– 119 mg mean HC-ER daily dose 

• Range 40-200 mg HC-ER per day 
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Pivotal Study 801  

Safety – Serious Adverse Events 

 Deaths:  None 

 Discontinuations due to adverse events (randomized) 

– 2 on HC-ER (back pain, diarrhea) 

– 9 on Placebo (withdrawal, pain, other) 

 Serious adverse events 

– 5 during randomized treatment (5 HC-ER, 0 Placebo) 
• Depression and homicidal ideation 

• Abdominal distention, diarrhea, nausea, and hypokalemia 

• Intervertebral disc disorder 

• Ovarian abscess  

• Non-cardiac chest pain and anemia  
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Pivotal Study 801  

Safety – Adverse Events 

TEAEs Experienced by ≥ 2% of Subjects During the Double-blind 

Treatment Phase by Preferred Term – Safety Population 
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A Long-Term Open-Label Safety Study of 

Hydrocodone Bitartrate Extended-Release Capsules 

with Flexible Dosing to Treat Subjects with Moderate 

to Severe Chronic Pain 

Safety Study 802  
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Safety Study 802  

Trial Design 

Open Label HC-ER q12h 

• Titrate to Pain ≤ 4/10 

Maintenance 

• Titration allowed 

• Compliant 

Screening 

• Mod-Sev Chronic 

Pain Condition 
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Safety Study 802  

Enrolled Population 

 Mean (SD) 

 Age, years 50.9 (10.9) 

 Average daily pain at entry 6.4 (1.8) 

 Opioid use (mg HC equiv/d) 68.9 (62.2)  

 Disability score (Oswestry) 41.2 (14.9) 

 Most common pain conditions 

– Osteoarthritis  44.8% 

– Low back pain  40.0% 

– Neuropathic pain  29.8% 

– Fibromyalgia  14.3% 



CO-28 
Safety Study 802  

Safety – Discontinuations 

n = 638 n = 424 (66%) n = 285 (67%) 

*Strict protocol criteria 
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Noncompliance* 8% 

Adverse event 9% 

Withdrew consent 4% 

Reason for discontinuation 

Protocol specified criteria* 2% 

Noncompliance* 11% 

Adverse event 9% 
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Safety Study 802  

Safety – Exposure 

 Safety population: 638 subjects exposed 

 Average HC-ER exposure: 300 days (range 21-398)  

– ≥ 6 months:  336 subjects  

– ≥ 1 year:  285 subjects 

 HC-ER Dose Over Time, Maintenance Treatment Phase 
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Safety Study 802  

Safety – Most Common Adverse Events 

Treatment Emergent Adverse Events  

in ≥ 5% of Subjects by Preferred Term 

0 5 10 15 20

Insomnia

Sinusitis

Anxiety

Nasopharyngitis

Upper respiratory tract infection

Fall

Urinary tract infection

Headache

Arthralgia

Vomiting

Nausea

Back pain

Constipation

% of Subjects with an Event 

Maintenance (N = 424)

Titration (N = 638)

  
Preferred Term 

Conversion/Titrati
on Phase 
(N=638) 

Maintenance 
Treatment Phase 

 (N=424) 
Number of subjects with at least one event 404 (63.3%) 354 (83.5%) 

Constipation 72 (11.3%) 53 (12.5%) 
Back pain 9 (1.4%) 47 (11.1%) 
Nausea 68 (10.7%) 42 (9.9%) 
Vomiting 26 (4.1%) 41 (9.7%) 
Arthralgia 9 (1.4%) 33 (7.8%) 
Headache 48 (7.5%) 29 (6.8%) 
Urinary tract infection 6 (0.9%) 28 (6.6%) 
Fall 8 (1.3%) 25 (5.9%) 
Upper respiratory tract infection 7 (1.1%) 25 (5.9%) 
Nasopharyngitis 11 (1.7%) 24 (5.7%) 
Anxiety 8 (1.3%) 23 (5.4%) 
Sinusitis 9 (1.4%) 23 (5.4%) 
Insomnia 24 (3.8%) 21 (5.0%) 
Bronchitis 10 (1.6%) 20 (4.7%) 
Influenza 4 (0.6%) 20 (4.7%) 
Neck pain 3 (0.5%) 19 (4.5%) 
Musculoskeletal pain 4 (0.6%) 18 (4.2%) 
Somnolence 49 (7.7%) 18 (4.2%) 
Diarrhea 20 (3.1%) 17 (4.0%) 
Depression 6 (0.9%) 16 (3.8%) 
Muscle spasms 11 (1.7%) 16 (3.8%) 
Fatigue 23 (3.6%) 15 (3.5%) 
Pyrexia 11 (1.7%) 15 (3.5%) 
Contusion 4 (0.6%) 14 (3.3%) 
Edema peripheral 14 (2.2%) 14 (3.3%) 
Pain in extremity 7 (1.1%) 14 (3.3%) 
Dizziness 18 (2.8%) 13 (3.1%) 
Muscle strain 9 (1.4%) 13 (3.1%) 
Migraine 5 (0.8%) 11 (2.6%) 
Osteoarthritis 2 (0.3%) 11 (2.6%) 
Gastroenteritis viral 6 (0.9%) 10 (2.4%) 
Cough 6 (0.9%) 9 (2.1%) 
Paresthesia 1 (0.2%) 9 (2.1%) 
Pneumonia 3 (0.5%) 9 (2.1%) 
Toothache 2 (0.3%) 9 (2.1%) 
Allergic pruritus 13 (2.0%) 0 
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Safety Study 802  

Safety – Serious Adverse Events 

 Deaths 

– Suicide (CO poisoning), history of depression 

– Methadone/oxycodone mixed drug toxicity 

– Atherosclerotic coronary artery disease 

– Progressive lung cancer 

– Suicide* (13 months post study) 

 Other serious adverse events 

– 16 subjects (2.5%) in Conversion/Titration 

– 51 subjects (12.0%) in Maintenance Treatment 

– Sporadic opioid or unrelated medical events 

– No new or unexpected SAEs for hydrocodone 

* Multiple drugs in blood.  Probably involved hoarded HC-ER. 
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Safety Study 802  

Reduced Pain Scores  

Average Daily Pain Intensity Score by Visit (Clinic)  

for Subjects Enrolled in Maintenance Phase 
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Study 801 & Study 802 

Integrated Safety 

Chronic Pain Studies 
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Integrated Safety – Study 801 & 802  

Adverse Events by Dose Range 

Treatment Emergent Adverse Events  

in ≥ 5% of Subjects by Dose Group 
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Integrated Safety – Study 801 & 802  

Opioid Side Effects by Dose 

Treatment Emergent Adverse Events  

Commonly Associated With Opioids* by Modal Dose  

 

*constipation, nausea, vomiting, somnolence, pruritis, dry mouth, headache, dizziness, sedation, fatigue 
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Integrated Safety – Study 801 & 802 

Serious Adverse Events by Dose 

0

5

10

15

20

40-80
(n = 150)

>80-120
(n = 124)

>120-160
(n = 114)

>160-200
(n = 97)

>200
(n = 90)

%
 o

f 
S

u
b

je
c
ts

 w
it

h
 S

A
E

 

Modal Dose mg/d 

Serious Adverse Events by Modal Dose  

 



CO-37 
Methods for Quantifying Abuse-related 

Events in Zohydro Clinical Trials 

 Compliance measurement 

– # tablets taken (diaries)/# tablets supposed to be taken 

 Diversion 

– Any missing drug investigated as potential diversion 

– Sponsor/investigator evaluated plausible explanation 

– Cases without plausible explanation considered 
“administrative SAE” of diversion 

 Missing medication metrics 

– Number and % dispensed missing for HC-ER and 
HC/APAP 

 Adverse events of misuse/abuse/overdose 

– Number of cases based on verbatim term search 
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Compliance* 

 C/T: >130% of med used: 0  

 T: >110% of med used: 1 

Diversion 

 24 subjects with any 

discrepancies 

 7/24 had plausible 

explanations 

 17/24 considered “diversion” 

 No site-level diversion 

 

 

Abuse-related Events 

Results: Study 801 (n = 510) 

Missing capsules/tablets 

 HC-ER: 301 (0.19%) 

 HC-APAP: 534 (0.53%) 

Misuse/abuse/overdose AEs 

 Abuse: n = 1 

 Misuse: n = 4 

 Overdose: n = 1 

*Note that this is different from discontinuations due to “non-compliance,” which included a broader set 

of behaviors considered non-compliance. C/T, conversion/titration phase; T, titration phase 
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Compliance* 

 C/T: >130% of med used: 0 

 T: >110% of med used: 0 

Diversion 

 66 subjects with any 

discrepancy 

 30/66 had plausible 

explanations 

 36/66 considered “diversion” 

 1 site-level diversion 

 

 

Abuse-related Events 

Results: Study 802 (n = 638) 

Missing capsules/tablets 

 HC-ER: 3961 (0.49%) 

 HC-APAP: 1486 (0.47%) 

Misuse/abuse/overdose AEs 

 Abuse: n = 1 

 Misuse: n = 8 

 Overdose: n = 2 

– 1 intentional OD 13 months 

post-study 

 

*Note that this is different from discontinuations due to “non-compliance,” which included a 

broader set of behaviors considered non-compliance 
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Clinical Overview Summary 

 Robust demonstration of efficacy across the standard 

measures of chronic pain studies* 

– Significant pain control vs placebo 

– High individual improvement rates 

– Longer time-to-exit 

– Increased satisfaction with treatment 

– Improved function 

 Generally safe and well tolerated 

– No new or unexpected safety concerns  

– Safety profile similar to other ER-opioids 

 

*IMMPACT, Turk 2003 
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Why Are We Here? 

 Prescription opioids are widely misused and abused 

– Significant public health issue 

– Addiction, unintentional overdose, death 

 Immediate release hydrocodone combination 

analgesics are part of this problem 

– Very commonly prescribed (Schedule III) 

– Frequently misused and abused  

 Will Zohydro ER exacerbate this public health issue? 

– Is there greater abuse risk compared to the other 

approved Schedule II ER opioids? 
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Comprehensive Abuse Liability 

Assessment 

In vitro 

 

 

 

Preclinical 

Human abuse 
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parent, 
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Comprehensive Abuse Liability 

Assessment 

In vitro 

Not tamper deterrent  

(like 27/30 currently marketed ER/LA 

opioid products) 

Preclinical Typical mu opioid agonist 

Human abuse 

liability studies 

Clinical trials 

Epidemiology: 

parent, 

formulation 
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Human Abuse Liability Studies 

 Cochrane review (Wightman 2012) concluded that hydrocodone has 

no greater abuse liability than other mu agonist opioids; perhaps less 

than oxycodone 

 Example (Walsh, 2008): 

 

Walsh S, et al, Drug Alc Dep, 2008 
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Summary of Abuse-Related Events in 

Zohydro ER Pivotal Trials 

 Few cases of misuse, abuse, or overdose AEs 

(16 cases in 1148 subjects, ~1%) 

 0.2-0.5% of dispensed HC-ER missing, 

compared to ~0.5% of dispensed HC-APAP 
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Epidemiology: 
DAWN ED Mentions Proportional to Total Opioid Availability 
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Emergency Department Mentions – Hydrocodone 

vs Oxycodone Combination Products 
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DEPI Analysis. Sources: Office of Applied Studies, SAMHSA, National Survey on Drug Use and 

Health; Extended Units from SDI: Vector ® One: National. Extracted 1/11. 
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Unintentional Overdose Deaths  

Due to Opioids 

 Matched case-control study 

 Cases were 300 persons who died of unintentional drug over-doses in New Mexico 

during 2006–2008 

 Controls were 5,993 patients identified through the state prescription monitoring 

program with matching 6-month exposure periods 
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Opioid Paulozzi, Pain Med, 2012 

• Matched case-control study 
• Cases were 300 persons who died of unintentional drug over-

doses in New Mexico during 2006–2008 
• Controls were 5,993 patients identified through the state 

prescription monitoring program with matching 6-month 
exposure periods 
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Comprehensive Abuse Liability 

Assessment 

In vitro 

Not tamper deterrent  

(like 27/30 currently marketed ER/LA 

opioid products) 

Preclinical Typical mu opioid agonist 

Human abuse 

liability studies 
Hydrocodone similar to other molecules 

Clinical trials 
Few cases of abuse-related events 

(abuse, misuse, overdose, diversion) 

Epidemiology: 

parent, 

formulation 

Relative abuse rate of hydrocodone 

similar to other opioids or lower 

(adjusted for potency and availability) 
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Abuse Liability Conclusions 

 Abuse liability of hydrocodone molecule is 

clearly no higher than other mu agonist 

opioids  

 The main driver of abuse of specific  

products is availability 

 The focus should be on responsible 

commercialization, controlling availability, and 

effective risk mitigation approaches 
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What Will Zogenix Do? 

 Support all FDA-required risk mitigation efforts 

 Commercialize Zohydro ER responsibly 

 Augment the ER/LA Opioid REMS with our voluntary 

Zohydro ER Safe-Use Initiative that is designed to: 

– Increase and improve participation in training programs and 

monitor their effectiveness 

– Uphold safe use among patients 

– Implement rigorous utilization surveillance systems 

– Take corrective actions if issues are detected 

 Share learning and best practices 
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Required Risk Mitigation Elements 

 DEA Schedule II prescribing restrictions 

– All other hydrocodone combination analgesic and 

cough products are Schedule III 

 ER-Opioid class labeling 

– Indication, Contraindications, Warnings, 

Precautions 

 ER/LA Opioid REMS (July 2012) 

– First time that hydrocodone is under a REMS 
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Responsible Commercialization 

 Focused Prescriber Target Audience 

– Practitioners who are experienced ER/LA opioid prescribers 

for chronic pain patients 

 Zogenix will incentivize education and safe use 

– 100% sales professionals’ incentive compensation linked to  

safe-use goals in first year of launch 

 Introduce Zohydro ER with a limited top dose strength 

in comparison to currently marketed ER opioids 
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Comparison of Highest Dosage Strengths  

of ER Opioids* 
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Tamper Resistance is Just One Form of 

Abuse Deterrence 

 The vast majority of abuse of prescription opioid 

products remains ingestion of unaltered products by 

the oral route 

 Tampering of prescription opioid products for the 

purpose of abuse, remains a real public health problem 

 Evidence of beneficial impact of tamper resistant 

formulations is mixed – observation period is still early 

 Zogenix is actively developing a tamper-resistant 

formulation of Zohydro ER 

– Meaningful risk mitigation 

– Maintaining the benefit and positive safety profile 
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Principal Elements of the  

ER/LA Opioid REMS 

Patients 
Medication  

Guide 

Prescribers 
Education 

Patient  

Counseling Doc 

Pharmacists 



CS-19 
Areas Identified to Augment ER/LA Opioid 

REMS for Improved Safe Use Outcomes 

Improve training 
participation and 
effectiveness 

Expand training 
across 
healthcare 
stakeholders 

Provide practical 
solutions for 

home safe-
keeping Patients 

• Medication  

Guide 

Prescribers 
• Education 

• Patient  

Counseling Doc 

Pharmacists 
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Comprehensive and Integrated  

Tools for Training 

 Partnered with Inflexxion to employ NAVIPPRO suite of educational programs 

 Non-promotional, comprehensive approach to education intervention 

 Designed to ensure maximal participation by stakeholders (providers and patients) 

 Zogenix funding and piloting new components related to interactive  

mentor-based training 

 

PainEDU 
Provider Education 
 
 
 

PainACTION 
Patient Education 
• Safety 
• Misuse 
• Addiction MAP PC 

PainCAS 
Clinical Advisory System 

•Assessment 
•Data 
•Analysis 
•Outcomes 

Web-based, interactive education and intervention tools 
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These Tools Can Make a Difference 

 Utah Department of Health program to reduce deaths and harm 

from prescription pain medications1 

– Included painEDU and painACTION 

– 14% reduction in unintentional opioid-related deaths due to 

overdose after one year, sustained year two 

 PainCAS significantly increased inclusion and utilization of opioid 

risk assessments compared to baseline use of paper versions 

(79.5% compared to 40.9%) 

 Demonstrated efficacy of painACTION in chronic back pain 

patients2 and migraine patients3 

1. Johnson et al. State-Level Strategies for Reducing Prescription Drug Overdose Deaths: Utah’s Prescription Safety Program. Pain Medicine 2011;  

12: S66–S72 

2. Chiauzzi E, Pujol LA, Wood M, Bond K, Black R, Yiu E, Zacharoff K. painACTION-back pain: a self-management website for people with chronic back 

pain.  Pain Med. 2010 Jul;11(7):1044-58 

3. Bromberg J, Wood ME, Black RA, Surette DA, Zacharoff KL, Chiauzzi E. A randomized trial of a web-based intervention to improve migraine self-

management and coping. Headache. 2012 Feb;52(2):244-61. 
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Educational Interventions Associated 

With Zohydro ER Safe-Use Initiative 

 

• Locking pill caps 

and storage units  

• Zohydro ER 

Patient  

Treatment Kit 

• NAVIPPRO tools 

 

• NAVIPPRO tools 

• Zohydro ER 

Pharmacy Brochure 

 

• NAVIPPRO tools 

• Simulation-based 

training 

• Zohydro ER  

Prescriber Toolkit 

• Urine  

drug screening  

set-up and support 

Patients 
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Guide 
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• Patient  
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Zohydro ER Surveillance 

 A comprehensive, multi-method approach  

to surveillance 

 An Independent Safe-Use Board will be formed 

from opioid safe-use and epidemiology experts 

– Primary objective: feedback and recommendations 

regarding the safe use and benefit / risk of  

Zohydro ER 

– Direct line to the Zogenix CEO and board of 

directors  

– Authorized to report findings directly to FDA  

and/or DEA 

 



CS-24 
Independent Safe-Use Board 

Composition and Responsibilities 

 Interpretation and signal identification from the data 

 Assessment of risk/benefit profile 

 Effectiveness of the current surveillance tools 

 Effectiveness of the current safe use education and prevention 

programs 

 Opportunities to enhance signal detection or risk mitigation 

activities 

 

 

Independent Safe-Use Board (ISUB) 

Practicing Pain Management Clinician Practicing Addiction Management Clinician 

Surveillance Expert Pharmacovigilance Expert 

Epidemiology / Risk Management Expert Retired Law Enforcement Officer 
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H

e
al

th
ca

re
-r

e
la

te
d

  

Distributors  

Prescribers 

Substance 
Abusers 

G
e

n
e

ra
l P

o
p

u
la

ti
o

n
 

Pharmacies 

Patients 

Tx = Treatment 

Distributor 
Audits 

Adults in Tx  
(ASI-MV) 

Teens in Tx  
(CHAT) 

General 
(Internet)  

Rx’s  

AEs  

Cash Rx’s  

Independent 
Safe Use Board 



CS-26 
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Limited Launch, Broad Surveillance to 

Control and Mitigate Risk 

Limited  

DEA Quota  
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Summary  

 Robust demonstration of efficacy across the standard 

measures of chronic pain studies 

– Significant pain control vs placebo 

– High individual improvement rates 

– Longer time-to-exit 

– Increased satisfaction with treatment 

– Improved physical and emotional function 

 Zohydro ER is an important alternative for a small, defined 

fraction of chronic pain patients 

– Acetaminophen-sparing  

– Like-like IR to ER opioid transition  

– Opioid rotation 
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Key Attributes 

Zohydro ER Safe Use Initiative 

 Independent Safe Use Board 

 High capture education 

– painEDU / painCAS 

 Sales force compensated for education 

 Locking Cap / Medication safe 

 Enhanced multichannel surveillance systems 

 Immediate & responsible actions 
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Zohydro ER Meets an Unmet Medical Need 

 Effective for chronic moderate to severe pain 

 Safe in the intended population 

 No difference from other approved Schedule II 

extended-release opioids in safety or abuse 

liability 

 Will be the only hydrocodone covered by a 

formal risk mitigation program 

 Favorable risk-benefit profile that supports 

approval 
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Anesthetic and Analgesic Drug 

Products Advisory Committee 

December 7, 2012 

  

 

ZOHYDRO ER 

Hydrocodone Bitartrate  

Extended-Release (HC-ER) 



RC-36Issues with Tamper Resistant 
Formulations

 Choking

 Intestinal obstruction

 Acute withdrawal syndrome

Manufacturing issues

 Diminished efficacy
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ER Opioid Prescription Trends 2009-2012
Recent ER opioid launches have not appreciably increased market
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ER Opioid Prescription Trends 2009-2012
Recent ER opioid launches have not appreciably increased market
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• MS Contin/SR morphine – 21%
• Oxycontin/SR oxycodone – 30%
• Methadone – 18% 

Total ER/LA Opioid Rx’s by Month

Source Healthcare Analytics, Source® PHAST Prescription Monthly 
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2013 DEA Established Quota
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EF-10Primary Efficacy Analysis:
Handling of Missing Data
 For subjects who discontinued from the study early or for 

whom the actual Day 85 results were not available, 
imputation as follows:
– If discontinued prematurely in the treatment phase prior 

to Day 85 due to a lack of efficacy, the last observation 
carried forward (LOCF) approach was used

– If discontinued prematurely due to opioid withdrawal, 
the baseline observation carried forward (BOCF) 
approach was used

– If discontinued due to an AE, the screening observation 
carried forward (SOCF) approach was used

 If a subject discontinued due to any reason other than 
indicated above, the LOCF approach was used



EF-15Results of Linear Mixed Models 
Analysis of the Primary Endpoint

Time Point
Treatment Difference

(HC-ER – Placebo) SE p-value
Week 1 -0.38 0.10 < 0.001

Week 2 -0.59 0.14 < 0.001

Week 4 -0.81 0.17 < 0.001

Week 8 -0.77 0.19 < 0.001

Week 12 -0.99 0.23 < 0.001
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Zogenix Surveillance Process
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(weekly)
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Safety
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ON-1Peak Zohydro ER Projections 
Compared to Current Utilization Data
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Conversion Algorithm
Opioid Conversion Table and Calculation

Prior Opioid
Equianalgesic Oral Dosage 

for Chronic Use (mg)
Conversion 

Factor
Morphine 30 1
Hydrocodone 20 1.5
Hydromorphone 7.5 4
Methadone 20 1.5
Oxycodone 20 1.5
Levophanol 4 7.5
Oxymorphone 10 3
Meperidine 300 0.1
Codeine 200 0.2
Fentanyl (transdermal) (Duragesic ®)* 25 µg/hr patch 0.5
Tramadol 100 0.3
Propoxyphene 130 0.2

*Duragesic® patch package insert = 25 µg/hr patch equivalent to 60 mg morphine/day
Reference:  Katz NP, McCarberg BH, Reisner L.  Managing Chronic Pain with Opioids in Primary Care. 
ApotheCom Associates LLC, Wakefield MA 2007.
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Other Secondary Endpoints (Mean Values)

HC‐ER Placebo p‐value
Average Daily “Worst” Pain (Subject Diary) 4.73 5.34 0.002
Average Daily “Worst” Pain (In‐Clinic) 4.85 5.95 < 0.001
Average Daily “Least” Pain (Subject Diary) 2.64 3.11 0.004
Average Daily “Least” Pain (In‐Clinic) 2.63 3.61 < 0.001
24‐Average Pain (In‐Clinic) 3.80 4.64 < 0.001
Oswestry Disability Index 53.2 57.6 0.026
HADS Anxiety Score 5.5 5.7 0.852
HADS Depression Score 4.3 5.6 0.006
Quebec Back Pain Change from Screening ‐13.2 ‐4.9 ‐‐‐



SF-10Pain Scores
Safety Study 802 

Average Daily Pain Intensity Score by Visit (Clinic) 
for Subjects Enrolled in Maintenance Phase
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SF-13
Completion Rates in 1-Yr OL Studies 
of ER/LA Opioids
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No Max 
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1. Pascual, CMRO, 2007. 2. Wallace, J Opioid Manage, 2009. 3. Webster, JPSM, 2010. 4. Wild, 2010, Pain Practice. 
5. McIlwain,  Am J Ther, 2005. 6. Portenoy,  Clin J Pain, 2007. 7. Study ZX002-0802. 8. Sandner-Kiesling,  Int J Clin Pract, 2010.
*Max dose refers to daily dose. In tramadol study [1], max daily dose was 300 mg in subjects > 75 years of age. NS = not specified. 
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SD-6Exclusion Criteria
Study 801 – Depression

Not eligible if the following criterion were met:
 HADS index score of >12 in either depression or 

anxiety subscales or an established history of major 
depressive disorder that was poorly controlled 
with medication
– 14 questions; 7 each for anxiety/depression; each 

question scored on a 0-3 scale
– Total score 0-21 for each subscale; >12 in either 

subscale indicates probable presence of 
psychological distress

HADS = Hospital Anxiety Depression Scale



RC-56

Focused Targeting: Appropriate Specialties 
 Limited Launch

 Focused on experienced prescribers

 Excludes select specialties (i.e. dentists, pediatricians, etc)
Specialty Prescribers

PCP 9,200
Pain 4,300
Neuro 500
Rheum 500
Onc 300
Ortho 300
Fam/Sports Medicine 300
Total 15,400
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Zohydro ER Education Availability

All Active DEA 
Registered 
Prescribers

Zohydro ER 
Prescribers 

Outside Call List
Targeted

Prescribers
FDA/DEA Required 
REMS   

Inflexxion Tools   

Safe Use Initiative
Tools and Info  

Zogenix Medical 
Affairs  

Calls from Zogenix 
Sales Professionals 
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Prescriber Monitoring and Intervention
Prescriber Signal*
ZNX / ISUB Review

Notification Letter / 
Educational Materials

Medical Affairs 
Phone Call

Medical Affairs 
In-Person Visit

Report unresolved suspicious 
behavior to FDA / DEA

*E.g. non-target prescriber, off-label use, changes in 
volume, specialty, duration, etc. 
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Distributor Monitoring and Intervention

Wholesaler

Pharmacy

Weekly monitoring 
through Suspicious 
Order Monitoring 
Program

Zogenix Trade 
Relations

ValueCentric 867 Data 
(weekly)

Action Steps
1. Confirm that wholesaler is investigating and taking appropriate action
2. If ongoing, Zogenix Trade Relations conducts independent 

investigation of pharmacy
3. If activity deemed inappropriate / illegal, wholesaler instructed to 

cease shipment and report to DEA
4. If wholesaler insufficiently cooperative, Zogenix ceases supply to 

wholesaler and report to DEA directly. 


